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LETTER OF THE SUPERVISING SURGEON-GENERAL

TREASURY DEPARTMENT,
OFFICE OF THE SUPERVISING SURGEON-GENERAL,
U. 8. MARINE HOSPITAL SERVICE,
July 11, 1890,

Sir: Referring to the accompanying report of Maj. George M.
Sternberg, surgeon U, S. Army, of his researches relating to the
etiology of yellow fever, I have the honor to recommend that it be
immediately printed as a special report from this Bureaun.

Very respectfully, your obedient servant,
JOHN B. HAMILTON,
Supervising Surgeon-Gencral Marine Hospital Service.
Hon, WiLLiaM WiNDoM,
Secretary of the Treasury.,

Approved, July 11, 1890,

Wirriam Winbpon,
Secretary of the Treasury.
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ORDERS.

Special Orders HEADQUARTERS OF THE ARMY,
Mo. 93, E ADIUTANT-GERERAL'S OFFICE,
Washington, April 23, 1888,

[BExtiract.]

1. The following order, received from the War Department, is substituted for para-
graph 13, Special Orders No. 29, April 18, 1888, from this office, which is, by direction
of the Secretary of War, revoked :

War DEPARTMENT, WASHINGTON, April 21, 1888,
By direction of the President, in pursnance of the aunthority contained in the pro-
visions of the act of Congress, approved March 3, 1887, “making appropriations for
sundry eivil expenses of the Government,” ete., relating to the methods of prevent-
ing the spread of epidemic diseases, Maj. George M. Sternberg, Surgeon 1. 5. Army,
will proceed to the Island of Coba for the pnrpose named in the letter of the Presi-
dent addressed to the Secrctary of War on the 17th instant, and upon the completion

of this duty will return to his proper station and submit his report to the President
on of before June 25, 1888,

The travel enjoined is necessary for the public service.

War. C. Expicorr,
secretary of War,

- ™ kY - L] - L

By command of Lientenant-General Sheridan :

R. C. DruM,
Adjutani-General.

Spoecial Orders, }

HEADQUARTERS OF THE ARMY,
No, 224,

ADIUTANT-GENERAL'S OFFICE,
Washington, September 26, 1588,

[Extract.]

L] L] - L] - " L

8 The following order hias been received from the War Departiment :

: : _ WaAR DePARTMENT, Washington, September 26, 1888,
By direction of the President, Maj. George M. Sternberg, Surgeon U, § Army, will
] I i i ]
proceed to Decatur, Ala., and to such other points in the infected districts of the

Southern States as he may deem necessary to conti is seientific i
i une his scientific investiration
yellow fever. ; Ty

R. MacrrELY,
deting Seeretary of War.
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o] ORDERS.

Upon the eompletion of the duty assigned him in this order, Major Sternberg will
reburn to his proper station.

The travel enjoined is necessary for the public service.
o LY - - b ] - #

By commandd of Major-General Schofield :

R. C. Dnuat,
Adjutant-General.
' HEADQUARTERS OF THE ARMY,
ADJETANT GENERAL'S QOFFICE,
Washington, February 5, 1830,

Speecial Orders, E
No. 30.

[Extract.]

L L L] 4 L3 » L

16, The following order has been received from the War Department :
' Wak DEPARTMENT, Washington, Fobruary 4, 1889,
By direction of the President, in pursnance of the anthority contained in the pro-
visions of the act of Congress, approved March 3, 1837, “making appropriations for
sundry civil expenses of the Government,” ete., relating to the methods of prevent-
ing the spread of epidemic diseases, Maj. George M. Sternberg, Surgeon U. 8. Army,
will proceed to the Island of Cuba for the purpose named in the letter of the I'resi-
dent addressed to the Becretary of War April 17, 18388, and upon the completion of
this duty will return to his proper station and snbmit his report to the President.
The travel enjoined is necessary for the public service.
Wwn. C. EXDICOTT,
Sgeretary of War.

- * * . o ] ;4 '

By command of Major-General Schofield.
R. C. DruM,

Adjutant-General.
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valuable assistance in the preparation of culture material, ete.; to Dr.
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during my entire stay in Caba; to Dr. Carlos Finlay, and his associate in
bacteriological work, Dr. Claudio Delgado; to Dr. IFrancis 1. Vildosola
for the use of his laboratory, in which my culture material was pre-
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Placed beside my own and those of my laboratory assistant, Dr, Mar-
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INTRODUCTION.

'The present report embodies an account of the researches made by
the writer in compliance with the foregoing orders.

My investigations in Brazil and Mexico, made in 1857, were In com-
pliance with orders received about the 1st of May, 1887, in which I am
especially instructed to complete my investigations by the 1st of
October of the same year. The following is a copy of this order:

WasHINGTON, April 20, 1887,

Bin: Referring to the act providing for sundry civil expenses of the Government
for the yvear ending June 30, 1838, especially to the clause providing for the investi-
pation of yellow fever by inoculation, as follows: *And the President is further
antliorized to nse of the same unexpended balance a sum not exceeding 310,000 for
the purpose of investizating the merits of the method praeticed in Mexico and
Brazil for preventing yellow fever by inoculation,” you are hereby directed, nnder
anthority of said act, to proceed to Rio de Janeiro, where you will collate the docn-
mentary and other evidence of the experiments by Dr. Freire. Having thoroughly
familiarized yourself with the claims of Dr. Freire, you will proceed in person to
inguire at the Jura-Juba Hospital and such other places as may oceur to you after
your arrival at Rio:

First. The source from which the eulture supply is secured, which will involve—

(a) The examination of the alleged germ as shown you by those engaged in the
business of inoculation.

(b) Verification of the cultivation and process of attenuation adopted.

Second. The method of the inoculation, which you will see verified, if practicable,
on actual cases,

Third. Yon will report your opinion on the results attained by the process after a
careful examination of the cases which have previously been subjected to inocnla-
tion. In forming your judgment of these results yon will take into consideration the
following pointa:

(a) Personal characteristics of the patient; age, race, nativity, sex, previons sns-
ceptibility.

(b) The period since last inoculation; number of times exposed to the contagion.

Having completed this study, yon will then proceed to Mexico by the aImrI:enE.-qu
most practicable ronte and investigate, in the same manner, the method of inoenla-
tion practiced by Dr. Carmona y Valle, and the same method will
conducting the investigation.

While your attention is directed specifically to these points and details, with the
expectation that they will be carefully kept in view and adopted for yonr guidance
they are not intended to exelnde such additional methods and means of investigu:

tion as your jndgment may approve in the thorongh and careful accomplishment of
the purposes of your mission,

In order that every facility may be afforded
you will make known your errand to the Unit

be obzerved in

you for the proseention of the work,
ed States minister at Rio de Janeciro

11




12 INTRODUCTION,

and the United States minister at the City of Mexico, respectively, and request them
to use their influence in procuring such access to the hospitals and such other sonrces
f"'- information as yon may desire. You will refrain from making publication of your
Investigations and the conclusions reached by you until you shall have submitted to
me the completed report. You will forward your vouchers for traveling expenses,
f"l.'im} time to time, to the Supervising Surgeon-General of the Marine-Hospital Serv-
ice tlur t1|!:13.'1||u:t1 t, certifying the same before any consular officer where yon may be
at the thime,

: ‘:'L'nn w 't_ll also make requisitions on the Supervising Surgeon-General for such seien-
tific appliances as may be necessary to acecomplish the object of your jonrney.
It is expected that your investigation will be completed by the 1st of October.

: Grover CLEVELAND,
Maj. Grorcre M, STERNBERG,

Surgeon, U, 8, drimy.

In compliavee with these orders I submitted a report to the President
in Marcn, 1888, which is published in the annual volume of the Marine-
Hospital Serviee for 1889,

In transmitting this report I say:

I have the honor to transmit herewith a detailed report of the investigations which
I have made in compliance with your instructions dated April 20, 1887,

The conclusions reached (MS., pp. 280 to 223) are definite so far as the methods of
inoculation practiced in Bragil and in Mexico are econcerned, but unfortunately the
question of the etiology of yellow fever is left in an unsettled state. The limit as to
tiwe fixed by my orders, and the fact that the disease was mot prevalent either in
Brazil or in Mexice at the time of my visits to those countries, have made it impossible
for me to make certain researches which I consider extremely important in connee-
tion with the subject nnder investigation.

The orders given me in April, 1858, were intended to afford me the
opportunity I desired for continuing my investigations during the epi-
demie season at one of the permanent eenters of infection, but the time
was again limited through a misapprehension with reference to the
availability of the appropriation after the end of the fiscal year, and I
was required to return to my proper station and submit my report to
the President ¢ on or before June 2, 1853."

The report submitted in compliance with this requirement was a brief
one. At my request it was subsequently returned to me and is embod-
ied in the present report. In the antumn of 1888, yellow fever having
appeared in epidemie form in Florida and Alabama, I requested anthor-
ity to proceed to the infected distriet for the purpose of continuing my
investigations, and received the orders dated September 26, 1888.

I selected Decatur as the locality for my researches, rather than Jack-
sonville, because the comparatively small mortality in the last-named
city led some physicians to question the diagnosis, and because my
friend, Dr. Jerome Cochran, State health officer, was at Deuaj:ur, m!ﬂ
1 was confident that he wounld do all that was in his power to aid me in
my seientific researches, an expectation which was fully ren,lin:.m:l.

Not having arrived at any definite conclusion as to the specific cause
of the disease under investigation, I again asked to be sent to Cuaba
during the epidemic season of 1359, and received the orders dated Feb-
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ruary 5, 1889, which did Ithresl;rict me as to time and enabled me to

ire summer in Havana. s
EP;I:; I;:::t::i;l obtained from thirty autopsies m_ﬂ.{la“in ‘l_'.[':i:".’ﬂllﬂ1 duri Ih-i
the past summer and the study of the var in.‘:-llﬁ- Irllt:l't:.lnl‘gil'I]ISIll.’i {s?lzgu,}
in my enlture experiments have fully oceupied my time since my return
fmlmhs?;?i::-w commenced writing a report because I feel 'gimt an ac-
count of what I have been doing during the past two years 18 due, afuud
not becanse I have bronght my investigation to a suceessful termina-
tion, or hecause I feel that there is nothing more to be Irlnn& ‘

No one can regret more than I do that the question of the etiology of
yellow fever is not yet solved in a definite manner, h1ft I at least have
not to reproach myself with want of diligence or f;uluﬁre- to .&ml}ru-::ﬂ
every opportunity for pursuing the research. The dlﬂieult.les have
proved to be much greater than I anticipated at the outset. If the task
before me had been to find an organism in the blood, like that of relaps-
ing fever or of anthrax, or an organism in the organs 11riuc.ipa.]ly‘ in-
volved, as in typhoid fever, or leprosy, or glanders, or in the intestine,
as in cholera, the researches I have made counld scarcely have failed to
be erowned with complete success. But this has not proved to be the
case, and among the microdrganisms encountered there is not one
which by its constant presence and special pathogenic power can b
shown indisputably to be the specific infeetions agent in this disease.

If I have not succeeded in making a positive demonstration which
will satisfy the exactions of science I have at least been able to exclude
in a definite manner a majority of the microdrganisms which I have
encountered i my culture experiments, as well as those which varions
other investigators (Freire, Carmona, Finlay, Gibier) have supposed to
be the specific cause of the disease. I shall endeavor to give an exact
acconnt of the characters of these various microirganisms and of the
evidence upon which I feel justified in excluding them from considera-
tion from an etiologieal point of view.

While this is mueh less than I had aimed at and hoped for, I trust
that it will be considered ample compensation for the time and money
expended, and I am sure that the information obtained can not fail to
be of value in guniding future investigators in this field of research.

I desire here to quote the following paragraphs from a paper read at
the gquarantine conference held in Montgomery, Ala., in March, 18389,
just before my last visit to Havana:

I may say before going any forther that my faith in a living infections agent as
the specific canse of this disease is by no means diminished by my failure thus far to
demonstrate the exact form and nature of this hypothetical *gorm.” The present
state of knowledge with reference to the etiology of infections disenses in generai
and well known facts relating to the origin and spread of yellow-fever epidemics
fully justify such a belief. The a priori grounds for such faith T stated as long azo
a8 1573 in a paper published in the American Journal of the Medical Scienees (July,
1573) 5 and the progress of knowledge since that date has all been in the direction of
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::H:Il;“:l’?;:i :I; Ir:l ::i!::.ri']t:r:m l‘:li::rl;:;lt:; nlr:‘“[t yellow fover i‘:FJ by no meun? the only infec-
agent is still wanting, In the ﬂt"} t:r : Bf!;m sttt ik it
made of the apm:ili: 1f~t,i > 9TURLLVG tevers gonerally no demonstration has been
e ological agent—at least none which has been accepted by
E?::ET:IHI:: 1]I|nlzl::zlnf1ut.u um} huutm-iu?lugiuta. ‘ Again, in the infectious disease of cattle
<! invuatligut,urgilt?l:.-“::; ::;. l_lﬂtwtthul:muimg very e:\ftnmiad researches by compe-
parts of the world, no satisfactory demonstration of the
rerm Im? been n_mdcs. The same is true of hydrophobia, in which disease we are able
to say with Icunhclum:e the infectious agent is present in the brain and spinal cord of
mumala.wlu::-.ll sucenmb to rabies; this infectious agent is destroyed by a tempera-
ture '.w‘l.:uuh is fatal to known pathogenic microfirganisms (65° C.), and by various
!;‘m-mu‘_-uia ngﬁntﬁ?, yeb all t!:fﬁ}[‘tﬂ to cultivate it or to demonstrate its presence in the
infections material by staining processes and m ieroscopical examination have thns
far been unsuocessful.

You are aware that my first effort to solve the etiology of yellow fever was made
10 years ago. As a member of the Havana yellow-fever commission of the National
B‘E-arﬂ of Health I had an opportunity to make researches which, in advance of the
elirurt, I fondly hoped might lead to a demonstration alike creditable to American
science and useful as a basis for preventive and curative measures in this pestilential
walady, which has destroyed the lives of so many of our fellow-citizens, and has so
largely interfered with the material progress of certain sections of the United States,
I knew from personal experience the malignant nature of the disease, and the futil-
ity of the various modes of treatment which had been resorted to in the effort to com-
bat it. It was therefore with the deepest interest as well as with strong hopes of
anceess that I went to an endemic focus of the disease to search for the yellow fever
germ, The recent (1873) demonstration of the spirillum of relapsing fever in the
blood of patients suffering from this disease, and the recognized facts relating to the
atiology of anthrax, considered in connection with the current notions relating to
the pathology of yellow fever, led me to hope that the discovery would be an easy
one. I was familiar with the most approved methols of mounting and staining micro-
organisms, and was provided with the best high-power objectives that could be pro-
cured, the one-twelfth and one-cighteenth inch homogeneons oil-immersion object-
ives of Karl Zeiss, of Jena, Germany. Not only did I feel that I was equipped for the
recognition of any microirganism which might prove to be present in the blood, but
I was prepared to photograph it, and thus o show to others what I might see in blood
drawn from the cirenlation of yellow-fever patients. You know the resnlt of this in-
vestigation ; ninety-eight specimens from forty-one undoubted cases of yellow fever
were carefully stundied, and one hundred and five photographic negatives were mm’le,
which showed satisfactorily everything demonstrable by the microscope. Bot no
microiirganism was discovered. I shall presently show yon npon the sereen a photo-
mierograph of yellow-fever blood, made in Havana at the time meutioned, so that you
may judge of the performance of my Zeiss one-sighteenth inch objective, and have
ocular evidence that no microdrganism demonstrable by this magnificent lens was
present in it. I may say here that my culture experiments made in Havana last
spring, in which blood taken from one of the cavities of the heart as soon as possible
after death was introdnced into various nutritive media, gave a like negative result.

Out of ten cases in which I made the autopsy, in the military hospital at Havana,
a development of microfirganisms oceurred in two only. In ihe exceptional cases I
obtained a bacillus which subsequent researches showed to be identical with a bacil-
lus constantly found in the alimentary canal of healthy persons—bacterinm coli com=
mune of Escherich.

The absence of microiirganisms from blood drawn from the finger during life or
from the heart after death can not, however, be accepted as evidence that there aro
no parasitie organisms anywhere in the tissues. The bacillus of typhoid fever, ff“'
example, is rarely fonud in the circulating fluid, although it must be transported in

(e it I
Jockal | ave docell
g o oo 1 3 e

fapl iy iE maderidl

{ mice pse

iy ol o B

[ivang pased, B2 Wil

Sl L TR . il
FOERC000 of (e g,

[LH .'|;:l::”|
L




INTRODUCTION. 15

the blood enrrent to the various organs in which foci of growth are found which
contain numerous bacilli. Soch foci are especially u.buln:'hmt in tha ﬁil!ﬂﬂll. but even
in this organ many thin seetions may be made before a single focus of development
i iterad. '

B :J‘:fw:}i.:j;t;li[mt to find the yellow faver zerm in the blood, we may ra.ll.ill =uI|1|ii..T.-ln;I-,
as in typhoid, it is perhaps only to be found in t-h::h OTgAns prmmp:&]ly involved m_t. 1]
morbid process. This reasoning has led me to give special attention to an examina-
tion of the liver and kidney, both by the culture method and by the exnnuunf-tjm of
thin sections. Both methods have given me positive r&‘raullﬁ B0 f{l:l‘ ﬂ.u_ t_lm- oeeasional
presence of microirganismas is concerned, but both are in accord in failing to ﬂ.e-mun-
gtrate the constant presence of any parficular organism. In my enlture experiments
made in Havana last year the microirganism most frequently enconntered was my
baeillus @, already referred to as found in two ont of ten cases in eultures from blood
drawn from the heart. Natorally I have given much attention to this bacillus, and
it was only after an extended series of comparative experiments that I gave up the
hope that it might be coneerned in the etiology of the disoase under congideration.
These comparative experiments forced me to the conelusion that this is the same
bagcillns as was found by Emmerich in cholera eadavers at Naples, and that it cor-
responds with the bacterinm coli commune of Escherich.

In my researches by the method of staining thin sections of the tissnes hardened in
aleohol I have encountered several different microbrganisms, bhut no one of these
has been fonnd in a series of cases. Ooe, the Lacillus of Lacerda and Babes, I have
found only in material brought from Dr. Lacerda’s laboratory in Brazil, and in two
only out of nine cases represented by material from this source. In one of my
Havana cases, in which the material was collected by my friend, Dr. Burgess, in
1857, a long bacillus was found in the kidney, for the most part in the glomernli. In
a case in which I made the antopsy in Havana last spring & micrococens, gronped in
fours, was fonnd in the kiduey,

Evidently, if any one of these microirganisms was found in a eonsiderable series
of cases the fact wonld be decidedly significant, and wonld afford presumptive avi-
dence that the parasitic organism found bore some relation to the morbid Process,

but even if one and the same mieroirganism was found in every case the final proof
in its etiological import would depend upon its isolation in pure cultures and the

production of the characteristic phenomena of the diseases in one of the lower ani-

mals, or in the absence of a susceptible animal, in man himself. {

The method by enltivation is by far the most reliable for the demonstration of micro-
organisms which will grow in our enlture media, for isolated cocci or bacilli might
easily escape observation when present in small numbers, but would serve fo start a
culture. Thus the bacillus of typhoid fever, which, as stated, is not as a rule found
in the blood of the general cireulation, and is only found in the spleen in scattered
clumps, may be obtained from this organ, in pure cultures, almost withont fail, by in-
troducing a small quantity of splenie pulp into a suitable nutritive medinm,

Murcnu‘ ver, this method enables us to differentiate micredrganisms which look alike,
and which by microscopie examination alone it would be impossible to distinguish
one from another. This is a fact now well recognized by bacteriologists, but not
gun_.m:ally appreciated by microscopists whose researches bave been limited to the
staining and monnting of sections,
Bu'fh mel,lmrlalre-]uiro skill and practice in the execution, and great cauntion in
drawing conelusions, for there are a thousand traps lying in wait for the explorer in

this field of investigation. It is for this reason that pseudo discoveries are so
TR

Especial eare is required in the microscopical e
of yellow-fever tissnes, One enconnters in

débris of the desquamated epithelinm
closely resemlile cocci or bacilli,

.,-.:n_ :.-'.l-|':1_--
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xamination of stained preparations
the urinary tubules, mingled with the
» stained masses of varions forms which often
These I believe to be fragments of nuclear matorial,
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The same material is often massed in the urinary tubules in the form of plugs, which
are deeply stained by the aniline dyes.

Again, fragmentation of nuclei of cells still in position may give the impression of
a cell containing cocei, and the karyokinetic fizures fonnd in the cells, especially in
the liver, often resemble bacilli so closely that it is difficult to convinee any one not
familiar with them that they are not microiirganisms,

The * plasma cells” of Khrlich, also, seem to have as their chief funetion tlie role of
deluding amatenr microscopists into the idea that they have made adiscovery., Thoey
are often very abundant in the liver and in the kidney of yellow faver cases, and so
closely resemble zoogloea masses of micrococei that experienced pathologists have been
deceived by them,

In addition to these objects which resemble microirganisms there are dangers
from the post-mortem invasion of the tissues when the antopsy has been delayed he-
yond an hour or two, in the warm climates where yellow fever prevails, or even
in the preserving medinm or during the process of staining.

My experiments made in 1883 showed that *f exposure to 95 per cent. aleohol for 48
hours did not kill the bacteria in broken-down beef tea (old stock),” and pathologists
are familiar with the pieture presented by the post-mortem invasion of tissues which
have been left in alcohol which was not strong enongh to preserve them.

Finally, inasmuch as my culture experiments with material collected soon after
death from the liver and kidney gave s positive resnlt in s certain proportion of
the cases, it is evident that the microirganism most frequently fonnd by this method—
my bagillus a—should occasionally be encountersd in stained praparations.

The possibility remains that by some method of staining not hitherto employed,
the specific infectious agent may yet be demonstrated in the tissues; but the fact
that my culture experiments with material from the liver and kidney of ten cases
failed to demonstrate any such specific microbe is opposed to this view. We may, of
course, suppose that the yellow fever germ not only requires special methods yet un-
discovered for its demonstration in the tissoes, bnt that it will not grow in the
eultnre media which I have employed in my researches. I wonld say in reply to this
hypothesis that all known pathogenic microdrganisms may be demonstrated by the
staining methods employed, and that inasmuch as the yellow fever germ appears to
find a favorable nidus in filkh beds external to the body, I have been inclinad to be-
lieve that, like the bacillng of typhoid fever and cholera, it is not especially nice as to
the character of the medinm in which it may develop. However, this may be a mis-
taken idea, and I propose in my future researches to make use of vlnrim:a culture
media not yet employed, and especially to make cultures from the tissues and the
excreta in an atmosphere from which oxygen has been excluded ; for it may be that
like the bacillus of malignant edema and the bacillus of tetanus the yellow fever
microbe is anmrobic.

Inasmueh as some of the readers of this report may not have at hand
the volume in which the report of my investigations in Brazil and in
Mexico is contained, I introduce here a paper read hef‘nrt? the (_:'zﬂllﬂ'{_:ﬁ
of Physicians of Philadelphia in April, 1388, amdl puhhs..hed in the
¢ Medical News?” of April 28, 1888, in which a summary ot the resulls
of these investigations is given:

GENTLEMEN: You ars aware that I have been engazed ﬂm'ing the p:gt. y-m? in an
nvestigation of the methods of inoeulation practiced i|_1 Bl‘{lml and in Mm{:t.m, h_:,'
which it is claimed that protection against yellow fever 1s afforded. The suifmt is
one of such great interest to the medieal profession everywhere, and of atmh lill}lllr-
tance with r:E'unm{'.u to the sanitary interests of that portion of t._lm l;mt:nl ::alaf::m
subject to invasion by the disease in quuut‘m!n, t.h_nt Umn‘gmsu plrm-niml‘ Tr‘autl;::l:,:':
tigation of the methods of inoculation practiced in Brazil and in Mexico, 1n aot
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INTRODUCTION. 17

providing for the civil expenses of the Government for the year ending June X0,
1884,

Having been selected by the President to make the investigation referred to, in
compliance with my instrnctions I first proceeded to Brazil for the purpose of investi-
gating the methods of Dr, Domingos Freirve, of Rio de Janeiro, and after my return
from that country went to Mexico to make a similar research with reference to the
value of the method of inocnlation practiced by Dr. Carmona y Valle, My detailed
report was submitted to the President about a month ago, and by his permission I
am now anthorized to make public the conelugions reached. As I am abont to go fo
Havana for the purpose of continuing my researches with reference to the etiology
and prophylaxis of yellow fever, I am glad to avail myself of the kind invitation of
the College of Physicians of Philadel phia, and to present to you, and to the profession
generally, the conclnsions which I have reached up to the present date.

Thesse eonclusions are given as follows in my report, above referred to:

‘" Facts relating to the endemic and epidemic prevalence of yellow fever, consid-
ered in connection with the present state of knowledge concerning the etiology of
other infections diseases, justify the belief that yellow fever is due to a living micro-
organism, capable of development, under favorable local and meteorological condi-
tions, external fo the human body, and of establishing new centers of infection when
transported to distant localitics.

“Inasmneh as a single attack of yellow fever, however mild, protects, as a rule,
from future attacks, there is reason to hope that similar protection wonld result if a
method could be discovered of inducing a mild attac k of the disease by inoculation
or otherwise.

““The hypothetical yellow fever germ, multiplying external to the human body in
nnsanitary places in tropical regions where the disease is endemie, or during the
summer months in the area of its occasional epidemic prevalence, establishes infected
localities, and snsceptible persons contragt yellow fever by exposure in these infeeted
areas. W infer, therefore, a priori, that the yellow fever germ invades the systemn !
by the respiratory tract, by the alimentary canal, or from the general surface of the
body, and it should be found in the blood and tissues, or in the alimentary canal, or
npon the snrface, |

“Another possibility presents itself, viz: That the germ multiplying in insanitary
localities external to the body produces a velatile poison, which contaminates the
air, and that an attack is induced by the toxic effects of this potent chemical poison.
'}‘he more or less prolonged period of incubation—two to five days—in numerous eases
in which the attack has been developed after removal from the infected locality
seers opposed to this latter hypothesis, :
HTn _tlm light of what is known of the etiology of other infections diseases, the hy-
pothesis that the germ really finds entrance to the body of the person attacked and
multiplies within it, is that which presents itself as most probable, and it hardly
seems worth while to consider any other nnless this is proved by a complete investi-
gation uut_ to be true. In the latter event we would have to consider the possibility
of Iuhaurptmu throngh the respiratory tract of a volatile loxic agent, or throngh the
skin u_[' Hl puis_mmuu ptomaine formed upon the surface of the body by a specific :,ui::ru-
organiam which does not itself peneirate to the interior,

“ Naturally the attention of investigators has first been given to a search for the

‘rerm’ in the blood of 5 y { i B
t-::ﬂ i d of those attacked, and in the blood and tissues of the vietims of

““The resenrches made up to the present time have failed to demonstrate the Con-
Etﬂ:tt presence of any miero-organism in the blood and tissues of those attacked

: M;,r 0w ruaen.rclu:ua, recorded in the foregoing report, show that no such n;inrn,
organism as Dr, Domingos Freirve, of Brazil, has deseribed in his published works, or
as he presented to me as his yellow fever germ at the time of my visit to er.i!l, is

found, as he asserts, in the blood and tissues of typical cases of yellow fever
4067 2 |
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18 INTRODUCTION,

_ “Tl'“m 18 no satisfactory evidence that the method of inoenlation practiced by Dr
Domingos Freire has any propbylactie value, .

“The claims of Dr, thrmuu a ¥y Valle, of Mexico, to have discovered the specific cause
of yellow 1:|;-,1..'ﬂ-|: have likewise no scientific basis, and he has failed to demonstrate
the protective value of his proposed method of prophylaxis,

. LT is ]11.ghly important, in the interests of seience and of public health, that further
in \'uns?gfutmns be made by more exact methods, which have leen perfected since
Dra. Froire and Carmona made their researches, and with which they were evidently
not familiar,™

: Thr.: failure thus far to find a specific micro-organism in the blood or tissues makes
it desi}*nhle that a F-h-:-mug’h research should be made with reference to the micro-
OTganisms III‘EHEI.IIt in tl_m _ulimnntm'y canal, for it is possible that in yellow fever, as
in cholera, Ltha disease is induced by a microiirganism which multiplies in this situa-
_tnm. Additional researches are also required before we can say definitely that thera
18 no germ demonstrable in the blood and tissnes, Having exhausted our researches
1_:3"thn_ method ‘nf direct examination, and by cultures from blood drawn during life,
it is ln;.-,hhlg.' desirable that various culture media should be inoenlated with material
taken, with proper precantions, from the varions orgauns, and at the earliest Possible
moment after death,*

I can not attempt to give you in detail, at the present time, the evidence upon
which the conclusions above stated are based, but it is recorded, in extenso, in my
report to the President, and will no doubt be published in due time. I shall, how-
ever, take advantage of this occasion to call your attention to some of the prineipal
facts upon which I base the unfavorable opinion expressed with reference to the
claims of Dr, Domingos Freire, of Brazil, and of Dr. Carmona y Valle, of Mexico.
Both of these gentlemen, as you are aware, have laid claim to priority in the discov-
ery of the specific germ of yellow fever, and both have practiced inoculations with
material supposed to contain their ‘“microbe,” having in view the produnction of a
mild attack of the disease, and subsequent immunity as a resunlt of this attack,

Dr. Freire has, however, made a greater number of inoculations, and owing to his
numerons pnblications and very positive assertions his claims have received the most
attention. My conclusion that these claims are withont scientific foundation may
geem to you almost ineredible, in view of the extended researches which Dr. Freire
has made in a locality where yellow fever is endemic, and of the very favorable sta-
tistics which he has published in support of the value of his method of inoeulation.
But I need scarcely remind yon that the astonishing development of our knowledge
relating to pathogenie microirganisms, which has oceurred doring the past decade,
has been accompanied by numerouns announcements of psuedo discoveries in this field
of research, and that much confusion has resulted from the premature publication of
experimental researches made by enthusiastic investigators not familiar with the
exactions of modern science, or with the exact methods by which alone security is
offered against such psendo discoveries,

Iir. Freire insists in all his published works that his eryptoeocens xanthogenicns is
present in great numbers in the blood and tissues of yellow-fever patients. In his
prineipal work, Doctrine Microbienne de la fitvre jaune, published in 1885, he makes
the following statement:

¢The microbe xanthogenicus is a cosmopolitan; it does not select its domicile in
any organ and has no preference for any organie liquid. We have encountered it
with the same characters, the same opulence of proliferation, in the brain, in the
musecles, in the liver, in the spleen, in the kidneys, in the lungas, in ﬂJ.p blood, in the
nrine, in the bile, in the vomit, and even in the cephalo-rachidian fluid. However,

* The writer went to Brazil and to Mexico fully prepared to make these experi-
ments, but, unfortunately, was nnable to secure any auntopsiesdn either place, f.i.lld
e limit us to time fixed by his orders made it necessary to return to the United
States without having made these important researches,
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INTRODUCTION. 19

it is necessary to establish a well-drawn distinetion as to the h.ln:u:rd; L!nl:- ll'lTLﬂ ':flz::;
general circulation shows itself much less charged with the microbes til‘ml:ll 8.2 -
of the capillaries, Thus, if I conld admit any 1‘1‘3[‘1‘1"'-5"“”3 on the part of the micro
xanthogenicus, I would say that it pleases itself better in the blood of the capillaries,
in the blood whicl bathes immediately the anatomical elements. X
- - " . i "

¢ The oceasion seems to us a favorable one in order to call attention to some im]i!a-
pensable precautions when the microbes of yellow fever are to be sought in e 1
solids and liguids. While it is extremely easy to perceive tllm presence of the mict n}l_;-na
of yellow fever in the urine and bile, for example, by placing a Ill]'rﬂp r?t‘ t]:IEHB liguids
upon a glass slide, covering it with a thin glass cover, and examining it with a power
of 450 to 740 or 780 diameters, this proceeding can not be ampln_f_ed 'L"E‘hﬁl:l. the blood is
to be examined. If we proceed in this manner the globules will hide nearly all ,Df
the microbes, and the observer will wrongfully conclude that they are very rare in
this organic liquid. Not only does the form of the microbe offer a certain rcsmuhluuc:a
to that of the red corpuscles, but these latter in adhering together envelope the mi-
crobian cells, and on the other hand cast upon the cells a jet of light which malkes
them disappear from the field of the microscope.

“ But if we dilute a littls drop of bloed in a pure solution of sulphate of soda and
place it under the objective, the microbes become visible and will appear in consid-
erable quantity.

It is likewise necessary to make a preparation previously for the examination of
ihe cerebral mass and of the museles. They should be tritorated in a sterilized mortar
and mixed afterward with distilled water entirely deprived of organisms, filtered
through fine linen which Las been passed rapidly throngh the flame of an aleolol
lamp, and afterward a drop of the filtered liquid should be placed upon a glass slide.
If we withdraw n little piece of brain or of muscular fiber, even triturated, we will
not perceive anything abnormal under the microscope, unless it be the anatomical
elements more or less deformed by trituration.

1t is not the same for the liver. It suffices to withdraw a bit of this organ and to
erush it between two glass slides. Upon observing it under the microscope we perceive
at onee a multitude of microbes. “This is becanse in the muscles the microbes are
lodged between the fibrille and in the substance which gurrounds them ; and in the
brain they are found in the interior of the nerve cells, which must first be destroyed
by trituration in order that their parasitic hosts may become visible.™

Having made extended researches in Havana in 1879 and during the past year in
Brazil and in Mexico, I am able to assert most positively that no such microorgan-
ism as Dr, Freire has described is to be found in the blood and tissues of yellow-faver
patients. 1 have examined blood from numercus cases drawn from the finger during
life, both in the fresh condition, in preparations stained by various aniline colors,
and by colture methods, and I have studied with great care a large number of thin
sections of the liver and kidney, stained by the most approved methods, from a con-
siderable number of typical cases of yellow fever, without having encountered the
cryptococons xanthogenicus,

As Dr, Freire asserts that his mierobe is especially abundant in the capillary ves-
sels, it should be easily demonstrated in thin sections of the various organs, made
gecundem artent,

As a matter of fact, my researches show that, as a rule, no microrganism demon-
strable by known methods of staining is to be found in such sections. But lere I
must state that in certain cases ]uicrn{irgm;iunm have been found. The one to which
the most interest attaches is that described by Babes. This was discovered in 1884,
in material sent to Paris from the laboratory of Dr. Lacerda, in Rio de Janeiro. At
t-l_m time of my visit to Brazil my friend Dr. Aranjo Goes gave me material from
nine cases, which had been preserved in Dr, Lacerda's laboratory since the epidemic
of IH'E]'II and after my return to Baltimore [ examined goctions stained b.F Grﬂ:lll’ﬂ-
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method and with Loefiler's alkaline solution of methyline blue from all of these eases,
I quote from my report as follows:

ulu_twa cu:hhu.-;u cases I find in the capillaries of the liver and of the kidueys an
organism which has been deseribed by Babes and by Lacerda, who found it in ma-
terial collected at the same time, and probably from the very same cases as those in
Whic.h L LT find it. This organism is a short bacillus, which oceurs in chains, as
sean in Fig, 2, P1. 1v,

““In certain places, especially in the kidneys, it is found in the capillaries in great
numbers massed together; in other places it is distributed more sparsely, as seen in
the fignre.”

Careful examination of specimens stained with Loeiller’s solution shows that the
separate elements in these little chains vary considerably as to their length, and that
the ends are more deeply stained than the center. This appearance was no doubt
observed by Babes, who first deseribed the organism in question, but he has inter-
preted it differently. He says:

“* The filaments appear united and homogeneous with an amplification of 600 diam-
oters, but with a high power (1-12th hom, im., or No. 12 of Verick, which corresponds
with the 1-18th of Xeiss) one can assure himself that these filaments are composed of
elliptical grains, almost cylindrical, arranged in pairs, forming little groups, in which
they are united by an intermediary pale substance. The filaments ave thus composed
of diplocoeed, or, if one wishes, of very short rods with terminal spores.”

Dr. Lacerda has described the organism referred to as in filaments which branch
dichotomonsly, and believes this branching to be a constant and distinetive charae-
teristic of the parasite which he accepts as the veritable yellow fever microbe. He
is without doubt mistaken. The apparent branching of the filaments which he has
described and drawn, and which he showed me in some of his preparations at the
time of my visit to Rio, is due simply to the accidental juxtaposition of the torula-
like chains. e is also mistaken in supposing that this organism is only to be satis-
factorily demonstrated by Gram’s method of staining. My friend Dr. Goes shared
this belief at the time of my wisit to Rio, but I demonstrated to him the facility with
which the organism may be stained with a solution of methyline blue npon sections
which he made for me from material in Dr. Lacerda’s laboratory. Since my return
to Baltimore I have made nnmerons sections from the same material (two cases ont
of the nine), and find no diffcalty in staining the organism present in the tissues
with methyline blue or with fuchsin. Dr. Goes also supposed that his failure to find
this parasite in all of the tissues which he had preserved since the epidemic of 1824
was due Lo the fact that the tissues had been kept too long, He thought that it was
most easily stained in recent tissues, and anticipated that when he had again an
opportunity to make autopsies he would encountier this microirganism in the fis-
sues. I shall await with interest his report of his recent researches.

As already stated, I have not been able to find this microbe of Babes in the tissues
of six undoubted cases of yellow fever sent to me from Havana, and examined most
carefully within six months of the date of the antopsies. Babes himnctﬂ_ms renonned
the idea that this microdrganism bears an etiological relation to the disease under
consideration. In the second edition of Les Bactéries he says:

i Since these researches we have had the opportunity to examine several series of
sections from yellow fever: First, the liver and kidney of two indi vidnals {lu:'ul from
this malady, collected by Dr. Alvares, wers gxamined in t.ImlLuhur_nLury of Patho-
logical Anatomy of the Faculty of Paris, without any Im::!:*n:t h:wm_g been found;
second, material from three cases of vellow fever which h'.}"-'h was kind enongh to
confide to one of us. In these three last cases, notwithstanding the nma_t H::I‘ll]llllimlu
research and notwithstanding the advice of Koch, it was impossible to find the little
chains in the brain, the kidneys, the liver, and the spleen. We must snppose, li-lu"tl,
that in yellow fever, as in other infections maladies, microbes are :“'“]:*' found in the
parenchymatons organs in cortain cases, and not in all. The question whether these
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micro-organisms really constitnte the cause of the malady, or simply a eomplication,
is, consequently, not resolved.” (Les Bactéries, p. 525.) ‘ ;

Weo would remark that, in view of the negative results attending Btlbﬂﬁl more ro-
cont researches and onr own extended siudy of the tissues from six typical RS
ocenrring in Havana, there is no good reason for supposing that the :nhu-.-u-ﬂmmrlhe_{l
mir:rniirguu'mm bears an ntinlﬂgicul relation to :,-'E!].lﬂ‘-"r’ fever. 0On the I}Dﬂt-[‘il],}r: it
seems probable that its presence in material from a limited uum'lrer_ of cases ocenrring
in Rio is either entirely accidental or is due to a secondary complication, perhaps to
some form of septiciemia. 3

From what has been said and from Dr, Freire's own account of his method of trit-
urating fresh tissues to demonstrate his eryptococcus, the inference seems unavoida-
ble that in his researches made by this method he has mistaken broken-up blood cor-
puscles and the granular débris of the tissue elements for microdrganisms.

In his culture experiments he has, owing to a defective technique, enconntered
micrococei of various kinds, and one of these, which he brought baek with him from
Paris iu an agar-agar enlture, he presented to me as his yellow fever germ.

I bronght a pure eulture of this micrerocens with me to Baltimore and have culti-
vated it during the past winter in various media. It does not correspond in its mor-
phology or mode of development with the Crypfococcus ranthogenicus, as described
by Dr. Freire in his varions published works, and, as stated, is not found in the blood
or tissnes of yellow-fever patients.

In his prineipal worlk, published in 1835, Dr. Freire gives the following aceount of
the morphology of his eryptococens

* When we follow with care and attention the mareh of the development which
characterizes the germs which produce yellow fever we acquire the certainty that,
commeneing to present themselves under the form of little points almost impercapti-
ble, they afterward gradonally increase in diameter, ontil they attain considerable
dimensions; so that these little beings, which, at the outset had the aspect of very
little grains of sand, not measuring more than U.001 millimetre to 0.002 millimetre in
dismeter, arrive, little by little, to such a development that they reach the dimen-
sions of 0.005, 0.007, 0.008 millimetre, and sometimes even more in certain conditions.
When they have atfained the adult age these cells are broken at divers points, and
illischarge their contents, composed of spores already formed, mixed with a viscons
substance of a yellow color, composed of a pigment and protoplasmic snbstance, and
of the liqoids elaborated by the cells.”

Even so recently as last year, in an address delivered before the Dosimetric
Society of Paris, Dr. Freire repeats this account of the mode of development of his
eryptococeuns. He says:

* Each adnlf eell is ruptured in one or several points, and allows the escape of its
contents, composed of germs which are to perpetuate the species, and two pigments,
one yellow, destined to infiltrate all the tissues, and to prednce the icterie color
which has given name to the malady; the other, black, insoluble, and destined to
be carried along by the cirenlatory enrrent, produeing either capillary obstructions
or blood stasis in the parenchyma of the organs,”

Hu-n: this mode of multiplieation is not known among the bacteria, and does not
ocenr in the micrococeus which Dr. Freire placed in my hands as his yellow-fever
microbe, which multiplies by binary division and does not differ in its morphology

from a variety of microGrganisms of the same elass, which are extremely common in
all parts of the world,

| uRaponilion of Ui loeels
{ aegyiam i oals fa be ailis

, My friend Dr. Goes sharel

praded f him {he fueflily witk

Aceording to Dr. Freire's statement, the agar culture brought by him from Paris
came originally from the blood of a patient with yellow fever at the point of deatl,
Now, as heretofore stated, I have demonstrated by the microscopic examination of
numerons specimens that, when proper precautions are taken no microirganisms
are found in blood drawn from the finger of yellow fever patients, and thatno devel-
opment oceurs in culture media inoculated with such blood. I infer, therefore, that
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the microcncei, ete., fonnd by Dr. Freire in his enltures are due to the aceidental
introduction of microdrganisms from withont, and eapecially from the surface of the
finger during the collection of the blood, I may remarck hers that Dr. Freire's cul-
tures in liguid media, which were made befors he went to Paris, aml which wers
plfmml inmy hamds for examination, were all impure, and contained several different
micro-organisms. I suppose that the micrococcns brought back from Paris was
isolated while he was there from one of these impure lquid enltures, for I found ne
evidence that solid cultnre media had been used in his laboratory in Rio prior to the
date of his visit to Paris,

Nor did he nse, to any extent at least, the well-known methods of staining bacteria
which are recognized by bacteriologists as so essential in the study of these minnte
micro-organisms. This is shown by the following quotation from his address, de-
livered in Paris, to which reference has already been made. He says:

“We know that in order to color a microbe it is necessary first to kill it and then
to wash the little microscopic cadaver by means of reagents possessing the power of
dissolving all matters foreign to its skeleton. At the ontset I applied myself to the
study of the yellow faver microbe in a fresh state. T fad it with the Lest fooid—Ies
meilleurs engrais—for the purpose of surprising the different phases of its evolution
from its birth to its death,

‘“Nevertheless, in fault of other accusations, some anthors have reproached me
with not having colored my microbe. Alas! what a miserable objection. TIs it neces-
sary in ovder to affirm the existence of a microbe which swarms by millions in the
uring, in the bile, in the blood, in the tissnes, ste., is it necessary to mask them, to
disgnise them unider a costume of earnival, in order to please certain microscopists !
M. Pasteur has never colored his microbes, and nevertheless every one admits the
existence of the bacillns of eharbon, of the corpuscles of pébrine, of the mierococcns
of fowl-cholera, ete.

“ Do not think, gentlemen, that I fear the application of coloring processes to the
gearch for the microbe of yellow fever. Far from it. In order to show you that the
eriticism which I have just made is not due to prejudice, I will say to yon that such
processes hiave recently been employed upon the yellow-fever microbe with complete
gnecess, ™

A character upon which Dr, Freire insists, even in his address delivered in Paris in
April, 1857, is the formation of two kinds of pigment, one yellow and ono black.
From the first he has affirmed that the black color of the characteristic *“black vomit"
is not due to the presence of blood changed by the acid secretions of the stomach, as
has been generally believed by those physicians who have studied the disease, bot
that this color is due to a pigment produced by his eryptococcns. Now, I have had
the cocens which he gave me as his yellow fever germ under cultivation in varions
media, during a period of several mouths, and no black pigment has been produced.
On the contrary, the colonies in Esmarch tubes, and stick cnltures in gelatine, or in
agar, all have a milk-white color. In morphology this micrococens does not differ
from some well-known and widely distributed species. It liquefies gelatine quite
slowly, grows readily at a temperature of 182 to 20° (1. (64.4% to 63° F.), and, as stated,
forms no pigment,

The supposition that the micro-organisms present in Dr. Freire's blood cultures,
and in those of various other observers who have discovered yellow fever *f germa”,
came from the surface of the body, and not from the blood, is gustained by rocent ex-
perimental researches upon the sterilization of the hands, made by Knmmell and by
Furbringer. R

These experiments show that it is not an easy m"'t-t_“r to Iﬂ““m}' ’f“ SUSEY LR
isms npon the surface of the body by means of a disinfecting solation, e !;hat. o4
gimple washing with bichloride solution of one-thonsandth ‘:'“‘33 not usually 1|mure-.
gterilization of the hands, Fuorbringer, after repeated ﬂxl"'—‘flmﬂﬂtﬂa recommends t'l:]“
following procedure: (1) Remove all visible dirt from thenails, (2) Scrub the hands
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a brush. (3) Immerse them for one minnte in

ith soap and water by means of ‘ :
b : (4) While still web immerse them for one min-

strong aleohol, at least HO per lE;r;tnl:. et
in a2 per cent. solution of mercuric chloride. :
“trﬂﬂl!l:;“ﬁll'}:‘::l;ﬂl imnt.nu}nt did not in Purbringer’s ﬁ.\:.purimu.u_l,n :ﬂlmnl!tl-i:l},‘ mm;rsi
aterilization. In the case of patients in hospital, the nlillimlltt\’ I8 ﬂﬁlﬂll increased by
the fact that their hands are horny and begrimed with dirt which ean only ba
i 7 sernbbing.
m::l:-;:.:‘.:t.:ll::nlnut::i to Dr. ]"iim‘a pxperiments upon animals, I can -:Irnly say that those
performed in my presence failed entirely to demonstrate that t!m micrococcus I.u'r.mgh‘t-
from Pavis had any specific pathogenic power, amd that I hlftl 1o unL:.r-LI"nc‘tm'y evi-
dence in the record of similar experiments contained in his varions pubitt&tlunu that
e hias ever transmitted yellow fever to rabbits or to guinea-pigs, as claimed. :

I shall qnote here a single experiment in which a fatal rﬂ-:snli_; oceurred, m_nd_ in
whieh, as usual, Dr. Freire ascribed death to yellow fever resulting from the injoc-
tion, notwithstanding the fact that the material injected (blood) had hﬂ.'m subjected
to a boiling temperature for some minutes. My own numerons experiments show
that all known micrococei are quickly destroyed by a temperature much below tihe
boiling point of water.”® :

Dr. Freire's acconnt of this remarkable experiment is as follows :

# Wa must note that the microbe of yellow faver offers a remarkalble resistance to
heat. 'The following experiment furnishes a demonstration of this:

t0p the 17th of April, 1833, wa subjected to ebullition for several minuntes a
gramme of blood containing the microbes. We injected it afterward into a g_nium
pig, which had a temperature before the experiment of 38.5° C. (101.3° F.) in the
axillary region. The temperature followed this march the following days:

April I8 . ot e e caa B30 102,20 )
April 19 i e it e e 290
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“The animal died during the night of the 23d. Its autopsy showed the character-
istic lesions.

Tt is necessary to push the temperatore beyond 200° C. in order to destroy the
toxie energy of the microbe. As we have seen its virulence resists simple ebullition.
The microscope has shown that notwithstanding the boiling the microrganisms
retained their ordinary form and confinued to execnte all of their movements, o
proof of their complete vitality.” (Op. cit., p. 217.)

I may remark here that the micrococens presented to me by Dr. Freire as his yel-
low fever germ is killed by exposure for ten minntes to a temperature of G0° C., and
that it has no proper movements.

Dy, Freive's protective inoculations,—Having demonstrated that Dre. Freire's claim to
have discovered the specific eanse of yellow fover is without seientific fonndation, it
may be thought that no further demonstration is required in order to show that his
preventive inoenlations are withont value ; for these inoculations are said to have
been made with cultures containing the attennated mierobe of yellow fever, These
inocnlations have, however, been made npon so large a scale, and the statistical re-
sults, as presented by D, Freire, appear so favorable to his method that it becomes
necessary to analyze these statistics; and if, as he claims, they establish the fact
that the mortality from yellow fever is very much less among those who have been
inocalated by him than among non-inocnlated persons exposerld in the same way, wae
shall be obliged to concede the value of his method, although the rationale of the

————y

" The Thermal Death Point of Pathogenic Microbrganisms, Amer. Journ, Med,
Sei., July, 1687, pp. 146-160,
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protective influence may not be apparent, In my detuniled report I have reviewed
at length I".ll j"ruil.'u’a Hl-:'l.ﬂIHT.'H!.‘«I in the light of the facts developed by my personal
researches in the city of Rio de Janeiro, where the inognlations were made, T can
not attempt to bring the evidence before you av the present time, and I have already
stated to you my conclusion with reference to the matter. In su pport of this con-
clusion I shall, however, quote a few extracts from my report.

In 1884, Dr. Freire inocnlated 412 persons whose names, ages, place of residence,
and length of residence in Brazil ave given in an appendix to his prinecipal work, pub-
lished in 1885, In regard to the evidence afforded by thess inoculations, I have writ-
ten as follows:

‘' We remark, first, that in selecting foreigners and preferably those who lhad re-
cently arrived in Brazil for his first experimental test as to the efficacy of his protect-
ive inoculations, Dr. Freire has given evidence of his confidence in the method of
prophylaxis proposed and of an honest desire to demonstrate its value, and nothing
eonld be more fair than his full publication of the names and of the essential facts
with reference to these persons.

“I must object, however, to his including in his statistics the names of 37 persons
residing in Vassouras, a village which is some 50 miles distant from Rio de Janeiro.
Even if these persons had oceasion to visit Rio during the epidemic season, as isstated
by Dr. Freire, it is probable that they wonld remain as short a time as possible, and
there is no evidence that they were fairly exposed to the epidemic influence. More-
over, if any of these persons had contracted yellow fever as a result of a visit to Rio
their names would not appear in the mortality list of this city, but in those of Vas-
souras, which are not given. The latter objection applies also to 14 persons among the
vaceinated whose place of residence is Nietheroy, a town upon the bay of Rio de Ja-
neiro, which is the capital of the provinee of the same name; two persons vacecinated
at Tijuca, and one on board the bark Flive, two at Pavina, and three at Serraria must
also be exclnded. This reduces the number of vaceinated persons within the city
limits to 355, and of thiz nnmber a eertain proportion no donbt left the city soon after
being vaccinated, and before any exposure worthy of consideration in a test of this

Erpodermatic aelGed,
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kind had occurred.” tise il peesereadine iedaeace,
Dr. Freire admits that ¢ during the epidemic season a great nnumber of the vacei- % Dr. Freire resamed
nated were attacked by the malady,” bot claims that these attacks were of a mild 3 Etacemite dranmers, (hos
character, yet he gives us the names of seven vaceinated persons who died from the orPertagees who bud five ¢ 5
diseaze. This list has been added to by some of Dr. Freire's confréres, as will be seen LT 0
by the following translation of a letter published in one of the newspapers of Rio, el the sty ” ..

and bearing date May 5,1287. This letter is signed by Dr. Aranjo Goes, at present a
member of the Central Board of Health, and a gentleman whose stateients are worthy
of the fullest confidence:

My letter to the Imperial Academy of Medicine having been published, it now
behooves me to publish the statisties relating to the vaceinations on Morro da Viuva,

it Ope fact seems to me to be definitely demonstrated, that is the worthlessness of
Dr. Freire's vaccination, as is well known to the medical profession of this city.

# A year ago I wrote the following:

& The want of skill which he displayed in his first experiments, the false conclu-
sions which he has drawn therefrom, and the thoughtless precipitation with which he
has hastened to make known incomplete resnlts without accompanying them with a
single qualifying remark vitiate all the methods to which he may hereafter resort to
eorroborate his statements. (Jonrnal do Commercio, April 20,1583.)

“The mortality among the persons vaceinated on Morro da Vinva furnishes one
more proof that I was right in saying this, as I now proceed to demonstrate.

“There were vaccinated in this distriet 60 persons.

¢ @ixteen removed shortly after the commencement of the epidemic, nm:ll 44 re-
mained exposed to its influence. OF these 22 had yellow fever, § of whom died.
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“The following is a list of the vaccinated persons who had the fever, the names

of those who died being marked with an asterisk :

Antonio de Oliveira,® Manoel Joaquin Pereira Lopes.
Autonio Bento da Silva Manoel Gomes de Azevedo.
Albino Franeisco Maia. Manoel Antonio.*

Jose da Silva, Seraphim Gonealves Raymundo,
Joaquin Pereira da Sonza.® Manoel Simoes.”

Joaquin Gomes de Azevedo. Thome Simoes.

Joaquin Ferreira Tolho. Manoel da Silva Alves."

Jose Seabra dos Santos. Antonio Poreira Neves.®

Jose de SBonza Ferreira. Joaquim Marting Pinheiro.*

Jose Gomes de Azevedo Junior. Joaqunim Antonio dos Santos Cardoso.*

Jose Farinha.

—_—

& Consequently, of the 44 vaccinated persons who remained inthe loeality, 22, that
is 50 per eent., had the yellow fever.

# OFf the 22 patients, 9 died, that is 40.9 per cent.

“In the Jurujuba Hospital, which receives scores of patients already dying or in
the third stage of the disease, the mortality is only 21 per cent.”

After reviewing all of the evidence obtainable relating to the inoculations prac-
ticed in 1283 and 1884, I say :

t The avidence above recorded seems to the writer to be convineing as to the com-
plete failure of Dr. Freire’s proposed method of prophylaxis as practiced in 1583 and
in 1834, We can not, however, leave the question here, inasmuch a8 a modification
of the method was adopted in 1234, and a large number of persons have been since
inoeulated by this modified method. Dr. Freire says in his report under considera-
tion: ‘I have employed in nearly all of the vaccinations the endermic meihod, snd
it is only recently that I have injected into twenty persons the same cultures by the
hypodermatic method. * * * T shall hereafter give the preference to the last
mentioned method, because one is more sure that the lignid employed woes to exer-
cise its preservative infloence.” ™

In 1885 Dr, Froire resumed his inoenlations on a larger scale, but instead of select-
ing unacelimated strangers, those inoeulated were for the most part natives of Brazil,
or Portuguese who had lived for a namber of years in Rio and who had passed throngh
one or more epidemics, A considerable number of negroes were also inoeulated and
ingloded in the statistical tables. With reference to Dr. Freire's statistics for the
year 1885 I quote from my report as follows :

“*Dr. Freire has omitted to state one very important faet with reference to the
vaceinations practiced during the period inecluded in this tabular statement. The
date of the vaccinations is not given. Fortunately I am able to supply thisomission
from his journal containing the names of the vaccinated, which he kindly placed in

my hands during my stay in Rio. T find from this record that the inocunlations were
practiced as follows:

e D e )
L R L el e U CSie T T
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e e e 134
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July-._ 481

" Now it is wnlir'l klu_}w:n that June and July are months during which yellow faver
does not prevail in Rio, and that in fact the month of May furnishes, as a rule, but
few cases, - 2

“The exposnre even in an epidemic year amounts to very little during the months
of May, June, and July, and may be considered practically uil in a year like 1885,
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\thelu the \f‘hulu mortality was only 278 in a city of 400,000 inhabitants. But Dr.
¥ Teire has ineluded in his list 1,204 persons who were vaceinated during the healthy
winter months of June and July, and who presumably had been exposed during the
preceding comparatively unhealthy m mths of January, February, March, aml April.
If these 1,201 individnals were protected from an attack of yellow fever by the in-
oculation practiced in June or July, what protected them from being :lttu{:.lmﬂ. dur-
ing the preceding months when yellow fever was prevailing to some extent ?

**We remarked with reference to those persons seleeted for vaceination in 1283 and
1824 that ‘in selecting foreigners and preferably those who had recently arrived in
Brazil for his first experimental test of the efficacy of his protective inoculations
D, Freire has given evidence of his confidence in the method of prophylaxis pro-
posed and of an honest desire to demonstrate its value,’

““In his inoeulations practiced in 1585 we no longer find any evidence of such selec-
tion, and so far as we can judge the vaccinated persons simply represent the average
population of the city of Rio. It is well known that this popnlation ieludes a large
nnmber of persons of foreign birth and especially of Portnguese. The whole foreign-
born population probably does not fall below 100,000 persons, but I have not been
able to obtain any exact statistics with reference to this point. Dr. Freire vacei-
nated 2,186 natives and 8265 foreigners. Let us assnme for the present that the 1,760
persons vaccinated by him during the months of January, Februnary, March, April,
and May were comparable, so far as the suseeptibility to yellow fever is eoncerned,
with 300,000 of the population ot Rio. In this estimate weexclude 100,000 of the pop-
ulation on the supposition that this number may have enjoyed immnnity as a result
of having suffered an attack of the disease, 278 deaths in a population of 300,000 gives
1ess than 1 death per 1,000, and there shonld not have been over 2 deaths among the
1,780 persons inoculated by Dr. Freire during the months of yellow fever prevalence.

“ et us look at the matter in another light, Dr. Freire gives the following table,
showing the length of residence in Brazil of the foreigners inoculated in 15825
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¢ These figures also include the foreigners vaceinated in the healthy months of June
and July and those temporarily in the eity (a few days, 26, on Lioard ship, 93, but they
will ﬂ.ﬂ[‘;’ﬂ our present purpose, which is to call attention to the fact that 759 of the
total number given had been in Brazil (and presumably in Rio) more than n.:,'eurn_'mﬂ
a half and had consequently passed throngh the preceding epidemic year {_1854] w:tif-
out contracting yellow fever. If these persons resisted yellow fmr:zr dumlg an epi-
demie, in which the number of deaths amounted to 1,537, how can it be claimed that
they are protected by a vaceination made in 1885, when only 237 dealhs oceurred,
acn,;.terad abont (sporadic) in a city of 400,000 inhabitants T The smnelnrgurmunt ap-
plies with greater force to the 359 foreigners inoenlated, who had rauldeEl in Brazil
for 5 years and above (5 years, 103, more than b years, 256), Unless Fhﬁllu:;t 1m:1.1;da?
persons who had already suffered an attack of yellow fever, these nuhlvlulualu 1
passed throngh the epidemic of 1350 (1,623 deaths), as we-lll as tlm.“.; t‘:f 1833 I'IIIILIL lﬁd];i,
without contracting the disease, and we can hardly lm:r]b?] their immuuity in the

ivelv healthy vear, 1885, to Dr. Freire's inoculation. :

mlt'.";f:::;:Eiuh:i‘:ity;u::- IE:ELE, during which Dr. Freire inoculated 2,763 Brazilians
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and 710 foreigners, again inelnding in his statistical tn'::l_ea. those "r':'l.ﬂl:iﬂﬂ.til!{] after
the epidemic season had passed. In reviewing these statistics I remark as Iu_llrm-ﬂ.:

« Wa have quoted this last report of Dr. Freive in extenso in order to do him full
jutice by allowing him to state Lis own case. We shall now _prm:und to show Hm.n
his statistics are fallacions, and that the percentage of mortality among the vacei-
nated, which he finds to be ten times less than among the non-vaccinated, nz:ﬂlllta from
a misuse of the statistical method and from a number of factors, which are favorable

to Dr. Freire's statistics as he Las stated them, but not to a fair test of his method

of prophylaxis. : :
« In the first place we would call attention to the fact that while during the com-

paratively healthy year, 1855, the immunity among the vaccinated of that year s
aaid to be complete (see report of 1835), the number of deaths during the epidemic
year which followed is stated by Dr. Freire himself to have been 8 Taking all of
the vaccinated of the two years, and without making any allowance for the consid-
erable number of persons vaceinated who had, no doubt, left the city before the
epidemie of 1886 ocenrred, Dr. Freire, with a total of 6,524 vaceinated, and a total of
8 (eaths, makes the proportion one per thousand. This is equivalent at the ontset
to an addition of 1,476 person to the number vaceinated, who being imaginary per-
sons and not having been exposed to the epidemic influence simply aid in rounding
up the general percentage of mortality in Dr. Freire's favor to the even figure of one
per thousand. This is but one of many factors which go to make this favorable
showing. Reference to Dr. Freire's MS, journals, which he kindly placed in my
hands, shows that of the total number vacecinated during the two years, 4,465
were vaccinated prior to the epidemiec of 18G6; thav is to say, bLefore the 1st
of January, 1836, How many of these left the city before the ontbreak of
the epidemie, how many were only temporarily in the city when wvaccinated,
how many died from other diseases I can mot say; but it is a significant fact
that of the 3,051 vaccinated prior to Angust, 1885, Dr. Freire has only one fatal caso
to report, while ont of 460 persons vaccinated in January and February, 1386, he
reports 5 deaths, a mortality of more than 1 per cent., which he gives as the general
mortality among the non-vaceinated, This is not apparent from his own statement
of the case, but is nevertheless true, as Ishall proeeed toshow. In his report, which
we have just given in full, he does not give the date of the vaccination of these in-
dividuals, but vwpon referring to his MS, journals for 1886 I find that No, 3 of his
list, Josd, son of José da Costa Vieira, was vaccinated Febrnary 12, 1886; No. 4,
Paschoal Eaffing, on the Gth of Febroarvy, 1886; No. 5, Henri Constance, on the 1st
of January, 1886; No. 6, Fernando Argenteiro, on the 20th of FPebroary, 1836, and
No. 7, Antonio Saraiva, on the 12th of Febrnary, 1886. The same MS. record for
1886 shows that doring these two months—Jannary and Febroary, 1826—the total
number vaccinated by Dr. Freire was 460. That is to say the mortality among those
vaceinated during these two months was more than 1 per cent. On referring to
the mortality list of the eity for the same two months I find the total number of
deaths to have been 363, which in a total susceptible popunlation of 160,000 (Dr.
Frejre's estimate) would give a mortality of 1 in 436,

Time will not permit me to extend any forther this analysis of Dr. Freire’s statis-
tics, and I must refer yon to my complete report for additional details, and for an
account of my personal investigations in Rio de Janeiro. Nor can I occupy any
further time in an acconnt of the inoculations practiced by Dr. Carmona y \Fnilﬁ, of
Mexico, and of his alleged discovery of the specific cause of the disease under con-
m.i'lnmtmu. A simple pernsal of Dr. Carmona’s published work is sufficient to con-
vince any competent bacteriologist that owing toa defective technique and inexperi-
ence in bacteriological researches, he has fallen into serions errors of observation
m.n.ﬂ1 of inference, and that his supposed discovery lias no seientific basis.

i Pu:ﬂr;.u:;z::.l];:‘ln ::gut;ﬁ;lri:.tr:rm 1111‘-' seen tfmti the ‘-‘qust-iu:lm of yellow fever etiology
' maing, in fact, just where it was left by the commis-
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sion sent fo Havana in 1879 by the National Board of Health. The rescarches made
by myself as a member of that commission showed that in yellow fever there is no
microdrganism present in the blood of the sick demonstrable by the highest powers
of the microscope. This conclusion is supported by my more recent researches hy
the method of eultivation, Before, however, abandoning all hope of finding a specifie
“microbe” in the tissnes, 1 desire to make cultures from the varions organs, obtained
at the earliest possible moment after death. Unfortunately, the opportunity did not
offer itself for this important experiment during my visit to Brazil and to Mexico
last year; butl hope to have the desired opportunity in Havana during the present
summer, and shall also give special attention to a search for the yellow-fever germ
in the alimentary canal, where it may possibly be located, as is the case in cholera,
It is trne that the elinical history of the disease does not especially point to this
location; but in a research of this nature it will not answer to reject any possible
hypothesis becanse of preconceived opinions, and inasmuch as the present state
of science justifies a belief in a specific microdrganism as the essential agent in the
etiology of this disease, it is imperative that the investigation be continued until

success erowns our efforts.

In a report submitted to the President in Mareh, 13888, and published
in the annual volume of the Marine Hospital Serviee for 1889, full de-
tails are given of my investigations made in the City of Rio de Janeiro,
and those who desire fuller information with referenece to Dr. Freire's
“protective inoculations” are referred to this report.

The summary statement above quoted, which was published in the
Medieal News of Philadelphia, gave great offense to Dr. Freire and led
to the publication of a pamphlet entitled * La Mission de Dr, Sternberg
au Brésil,” in which I am aceused of incompetence, myopia, and improper
conduet in the prosecution of the mission with which I was charged by
the President of the United States.

With reference to my eye-sight T may say that I have never been
myopie, but that on the contrary I wear glasses to correct the presby-
opia common to persons of my age. :

Whether Dr. Freire's other eharges have any better foundation I
must leave to the judgment of those who may think them worthy of
attention.

To answer the violent attack which he has made upon me in detail
would be a waste of time, but I take the liberty of introducing here the
postseriptum to my published report above refer::ed to, 1n which I
have shown how little foundation there is for his elaim that his alleged
discovery has been confirmed by other observers.

POSTSCRIFTUM.

BALTIMORE, Seplember 23, 1889,
In his attempt to nentralize the force of my evidence and to nﬂ_mhlish1 hils nllnim to
have discovered the specific microbe of yellow fever, Dr. Domingos F r;mz;_ I;J.as 1;::—
ferred to the observations of Babes, of Finlay, and ]Jnlgndc.-, of Gererd an clr :m’;-l;’_
as confirming his own. As a matter u]f; I'::Lclt,1thL*_ nhs::-:;l:li:iziﬁtz;: ﬁ::::: ;l::: d.,,;-
' rive npport whatever to this claim, mmasmuc : 1 :
::—:;J-j:ll.:iﬁ;"bﬁi?::Hunl:'f'nmmmling with the Ur'_rmmnnmmn :r::uHmyImrmus, or even with the
micrococeus which he presented to me as his yellow fever germ.
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Thus the mierodrganism fonnd by Babes in IIII:LtUTiﬂl sent to l_“'“l"'f'm Dr.i L“‘;

cerda’s labaratory in Rio de Janeiro is a short bacillus, arranged in chains, anc -I}nl
- ! ailure I

a microgocens. Babes himself has reported his failare to find t.]nf: 1]4':.I:I”lilﬂi in m.a,l;mlfl

from other sources, and his rosearches show the absence of Freire's nncrucuu:ﬂﬁilll:ll_

the material examined by him, as this is uuall?r st:mlwd Ly the ?mlmc cniludm, .ﬂ.lm : lt,

present could not have escaped the observation of so :'lcf:ﬂ-lt:j[lll.!x]l{:d ik .m!tuua.mlua

aud baeteriologist, In the second edition of ** Les Hﬂtﬂtél‘lﬂﬁ. Hﬂ-_hﬂﬂ BAYS: )

i Sinee these researches we have had the opportunity to examine several series of
gections from yellow fever : First, the liver and ki{!nn}; ql' two individuals dead from
this malady, collected by Dr. Alvarez, weré examioed in t«l.w.,l thoFatur:,r of Patho-
logical Anatomy of the Faculty of Paris, without any baecteria ]Jaw:u.g been found;
second, material from three cases of yellow fever which Kun_h was kind enough to
confide to one of us. In these lnst three cases, notwithstanding the most Bcl‘tlpll:[ﬂt‘l.ﬂ
research and notwithstanding the advice of Koch, it was impossible to find the little
chains in the brain, the kidneys, the liver, and the spleen. We must suppose, then,
that in yellow fever, as in other infections maladies, microbes EI.-[‘B‘DII!I found in the
parenchymatous organs in certain cases, and not in all. The qflnat-mn whmhi_ar ﬂllﬂﬂﬁ
wicro-organisms really constitute the cause of the malady, or simply & complication,
is, consequently, not resolved.”

The extended researches of wy friend, Dr. Carlos Finlay, of Havana, also give no
gnpport to Freive's elaims inasmuch as the microcoscus in tetrads, which ]m‘;] ﬂapa:_..i_
aily engaged his attention and which fora time he believed to be the specific etio-
logical agent in the disease under considerafion, is entirely distinet from the micro-
eoceus of Freire. Finlay's Micrococons letragenus febris flave, which I have ealled
Microccocons tetragenus veraatilis, a names which he accepts, is a I!a.rge cocens in tetrads,
which differs essentially, both in its morphology and in its growth in culture media,
from the micrococcus of Freire. This I can assert most positively, as 1 have had
authentic enltures of each, given me by the gentlemen themselves, under sontinuons
oliservation for nearly two years.

Moreover, I have made extended cunlture experiments in Havana during the post
two years, which show conclusively that neither of these micrococci is present in the
blood of yellow-fever cadavers, withdrawn from the heart or liver shortly after death,
In one case only out of thirty-five antopsies in which I have made cultures from the
liver, I have obtained the ‘‘tetragenus” of Finlay, and I have not encountered the
microccocus of Freire ina single instance. On the other hand, I have obtained both
of these cocei in cultures from the surface of the body of patients in the hospitals
of Havana, and the ‘‘tetragenns” is one of the most common microdrganisms
enconntered in such culfures, whether made from the surface of yellow-fover patients
or those suffering from other diseases.

With reference o the observations of Gererd it ‘is evident from his OWI acconnt
that if he encountered micrococei they were associated with spore-forming filamen-
tous baeilli, and that he was entirely unfamiliar with this class of microiirganisms,
As he is not known as a bacteriologist and has not given a detailed acconnt of his
methods of research, no scientific value can be attached to his observations., In a
translation of his report made by Dr. Wolfred Nelson and published in the Canada
Medical Record of July, 1886, I find the following account of the morphology of the
micro-organisms encountered by him : -

“In the month of June, 1852, in o report to the superior agent of the Interocean ic
Canal Company, resident in the city of Panama, South Ameriea, I had the honor to
inform him that I had found in the Llood of yellow fever patients some micro-
Bcopic organisms, some filiform, others resembling a string of beads (chaplets), and
lastly brilliant little bodies ; that the organisms were congtant in appearance and
could thus serve as clements for d ingnosis,

“After some trials and a great many failures, I suceeeded in isolating the microbes,
and obtained them in great quantity withont the human body by artificial cultive.
bion, in liquids suitable for their nutrition and reproduction.
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“I was then enabled to study the mioide of existence of the microbes, If ons
observes the filiform bodies atteutively for a given time he perceives in their trans-
parent and homogeneous substance a series of sinall corpuscles that reflect light more
than the other parts of the microbe. Little by little these corpuscles arrange them-
selves around a ecentral axis or cors, giving the organism the appearance of a string
of beads, chaplet, (This French word signilies the string of Leads * told? by devout
Catholics while praying.) Soon other changes follow, the string-like formation sep-
arates, and in place thereof nothing remains but a mass of brilliant little points.
The size of the little poiuts is abont the thousandth of a millimetre. These corpuscle
germs have great resistance. They do not perish by drying, and can after many years
serve to propagale the disease by regenerating the Jiliform bodies when placed under favor-
able conditions."”

Compare this with Dr, Freire’s account of the morphology and mode of develop-
ment of his Cryptococcus rantrogenicus. In his prineipal work, published in 1885,
he says:

“When we follow with care and attention the march of the development which
characterizes the germs which produce yellow fover, we acquire a certainty that,
commencing to present thewselves nnder the form of little points almost impercepti-
ble, they afterward gradually increase in diameter nntil they attain considerable
dimensions; so that the little beings, which at the outset had the appearance of
little grains of sand, not measnring more than 0.001mm to 0.002mm diameter,
arrive little by little to sueh a development that they reach the dimensions of
0.0U5, 0.007, 0.0080mm and some times even more in certain conditions. When
they have attained the adult are these cells are broken at divers points and
discharge their contents, composed of spores already formed, mixed with a viscons
substance of a yellow color, composed of a pigment and protoplasmie substance, and
of the liquids elaborated by the cells.”

In an address delivered in Paris in 1837, Dr, Freire repeats this account of the mode
of development of his eryptococcns. He says :

*LKach adult cell is ruptured at one or several points and allows its contents to
escape, composed of germs which are to perpetuate the species, and two pigments—
one yellow, destined to infiltrate the tissues and to produce the ieterie color which
has given name to the malady ; the other blaeck, insoluble, ste.”

Dr. Rangé, a medical officer of the French navy, whose researches have been re-
peatedly referred to by Dr. Freire as confirming his own, says in his report:

“Unfortunately for our researches we did not possess high powers, I counld not ex-
ceed 540 diameters, and I had no coloring matters for isolating the microbe in the
blood according to the method of Ehrlich; therefore I only give these details with
reserve. The fizured elements which we have drawn were met with in the black
vomit of man, the contents of the stomach of guinea pigs, in the cultures of blood and
in condensed watery vapor, but in less number. They are agglomerations of cells,
some round with a central noelens; beside these, and with a more considerable de-
velopment, we met with elliptical cells having the dimensions of a blood globule,
and with a nucleus near one of the extremities of the greater diameter, These cells
were found in groups of two or three, joined by the extremity confaining the lltml‘nus.
This approached the periphery little by little; at this mc:meu{- one nhsi?rre_d aslight
swelling, a sort of bud, which separated from the cell which had given it birth. Be-
gide these elements one finds others in the form of rods, large and short, not branched.
These baeilli sometimes contain granules. We believe that they come from the ellip-
tical cells, for we have followed under the microscope the phases of their transfor-
mation. Butthe absence of a didactic treatise, the absolute absence of bibliographie
resources, prevents us from making any positive affirmation with refercnce to thess

iero-organisms,”
m;{::twiﬁmmnding the very just conclusion above reached, Dr. Rangé, at the end of
his memoir, says: : .

“In uniting these various results, shall we conclude that there is a baeillus of yel-
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low fever, bacillus icteroid, and that it is poss] Lle to find a vaceine? We believe it

without affirming it."”
The above quotations will suflice to & :
claim of Dr. Freire does not receive any support from the observations of the gontle-

men mentioned, whereas several competent bacteriologists have reported their failure
to find his *‘ eryptococcus” or any other migro-organism in the blood. .

Dr. Paul Gibier, who went to Havana in the expectation of finding what Freire had
deseribed, made researches by approved bacteriological methods and Lrapcu-ta an en-
tirely negative result. Inacommunication to the French Academy of Beiences he says:

HHAVANA, Jonuary 22, 1888,

i At the commencement of the year 1887 Dr. Domingos Freire, professor in the
faculty of medicine of Rio de Janeiro, came to Paris in order to present to the scien-
tific public his studies npon yellow fever. M. Fréire was presented to me by Dr.
Rebourgeon, who had studied this malady with him in Brazil. The laboratory of

how any well-informed bacteriologist that the

comparative pathelogy of the museum was open to these savauts, who resumed the

experiments the results of which Lad previously becn published by M. Freire. I was
requested by M. Freire to examine the eultures which he had brought with him and
to treat them by the new bacteriological methods, which had not yet been applied
in his researches. After these investigations, made in common, M, Freire had the
Lkindness to associate me in a communication which he made in his own name and
that of Rebourgeon to the Academy of Seiences during the month of March, 1887,

# Since, and as a result of this communication, I received from the minister of
publie instruction the mission to go and ‘study yellow fever in the conntries where
it prevails habitnally, and the prophylactic measures which may be opposed to this
malady.! In the early part of November, 1887, I disembarked at Havana, where the
yellow fever still shows itself at this epoch in the so-called sporadic form.

‘I give as snceinetly as possible the results of my first investigations, which were
made in the hospitals of Havana.

** November 16.—Among several cases of yellow fever I chose that one which ap-
peared to me to be the most grave in order to collect blood and urine, Fifth day of
sickness: Fever, albuminuria, black vomit, ete. Fatal case,

‘ November 17.—In an antopsy practiced about 8 hours after death, I collected
blood from the left ventricle and from the right auricle. * = *

 November 27.—Among several cases examined I collected, from the most severs,
blood and Black vomit, Fatal case,

“ Deeomber 14,—Case in fourth day of the disease; Albuminuria; collecied blood,
urine, and black vomit. Recoverad.

“ December 22, —Clinical examination of a severw ease: Abundant black vomit,
bueeal hemorrhage, ete,; 23d, autopsy of this case made 2 hours after death; col-
lected blosd from the heart, = %

“In order to avoid useless repetition I will detail in a general way the methods
pursued in the examination of the lignids collected, with the precautions usnal in
bacteriological researches.

“In each case several preparations of blood were examined in a fresh sondition
then dried and stained ; the same method was pursned with the urine and the hhmI;
vomit,

*Inoculations, by numerous punctures, were made in agar-agar jelly with blood
urine, bile, and seroam from the pericardium. * * * Numerous t.l;iu sections ﬂE’
the various organs were also made; these were stained with a view to demonstrating
the presence of microbes, 7

* flesults obtained.—I am obliged to confess hore, however much it may cost 1M
that my resnlts contradict in an absolute manner the facts advanced by M:]}nminna;
Freire, from whom I have the regrer, as well as the d nty, to separate myself, 5

Y The blood.—In a great number of preparations, fresh or eolored, it illl:i
possible for me to verify the presence of ICTU-0rganisms, j
Rreat number of times, remained sterile,

been im-
The cultures, repeated g

R =




32 INTRODUCTION.

 The wrine, treated in the same mannoer as the blood
tive result,

“The pericardial liquid and the bile, like the Wood and urine, did not contain
wicro-organisms, I have found that even in the gravest cases seen by me the blood
examined by the microsecope did not present any appreciable trace of alteration of
its elements.

“The numerons sections which I have made of the different viseera also have failed
to show me the presence of microbes,”

Dr. D. Tomayo, ot the bacteriological laboratory of the ‘Crénica Médico-Quirne-
gica,” of Havana, has also reported a negative result in his repeated examinations
of blood drawn from the finger during life. His evidence is valuable both because
he is a competent and conservative bacteriologist, having been instructed in the
methods of research in Pasteur’s laboratory in Paris, and also becanse he gives o
detailed aceount of his method of collecting blood, which shows that he took ex-
traordinary precantions to prevent accidental contamination oi his eultures,

We gquote from his paper published in 1888 as follows;

' Analysis of the blood tn yellow fever.—In eollecting blood we have pursued the
following technique: We have carefully washed the finger with soap and water;
after that we have passed it throngh a hole nade in a piece of impermeable linen a
foot square; we have then washed the finger with ordinary aleohol, and afterwards
with a solution of bichloride of mercury, and finally with a mixture of ether and
absolote aleohol. We have also washed the isolating linen with a solotion of bi-
clhiloride and have covered it with a layer of glycerine. This done we isolated the fin-
ger in a little glass tube (cloche de cristal), which had been washed with the sulilimate
solution and well heated, By this complicated technique we have endeavored to
thoronghly cleanse the skin, to remove all grease and every microbe which might be
in its folds and furrows, and thus to aveid infection by atmospheriec germs, Then we
sterilized a lancet in the flame of an aleohol lamp, punetured the skin, and allowed
the first drop of blood which presented itself to escape, using only those drops which
game later, and that at the moment of their appearance. Following this proeceding
we have made ensemencenents, either with the platinum needles or with sterilized
pipettes, in agar-agar jelly, in peptonized gelatine, and in bounillon. We have also
examined the blood collected in this way in the artificial serum of Malassey, filtered
and sterilized, and lastly dried by the method of Koch. The patients from whom
we obtained blood were in the third and the sixth day of the disease; in another
case the blood was collected at the moment of death, Up to the present time the
cultures in agar-agar, in gelatine, and in bouillon contained in Pastenr flasks have
remained sterile.”

» has constantly given a nega-

THE MICROCOCCOUS TETRAGENUS FEBRIS FLAVE OF DRS. FINLAY AND DELGAIMD

My friend, Dr. Carlos Finlay, of Havana, is a most enthusiastic ani industrions
investigator, but like many other pioneers in bacteriological research at a distance
from the centers where the modern exact methods had their origin, at the time of
making his first publications he was not familiar with the methods of isolating and
differentinting microdrganisms, and fell into the usnal and almost inevitable errors
of inference as to the sonrce and genetic relations of the varions microirganisms
encountered by him jn his earlier researches. He has since made himself familiar
with the methods referred to, and no longer insists upon the etiological relation of
this micrococcus to the disease under consideration. I give below a letter received
from him shortly before my departure from Huavana:

HHAvANA, August 20, 1839,
¢ My Dear Docror: I send you a copy of the rdsumé of our invest igations :Iiurir.g
the year, May, 18:8-'80, whiclh Dr. Delgado and myself presented at the beginning
of the year. You will see that we did not claim to have :iuuu}!mt.mtml that our tet-
ragenus was the actual germ of yellow fever, but merely that in onr recent investi-
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gations carried out with methods which we deemed to bo relinble, we had arain
found the same microdrganism m yellow fover finger blood and in blister serom,
and also in cadaverie products of two yellow fever autopsies. We likewise ex-
pressed the hope that you wounld undertake comparative experiments in order to
determine, first, whether it was a fact that by the culture methods which we had
described our tetragenus could be demonstrated in most of the products collected
during life from yellow fever patients; and, second, whether that microdrganism is
exelusively found in snch patients.

“T1 am aware that the results of three samples of yellow fever blister sernm and
seven samples of blister sernm from acelimated subjects have given a negative an-
gwer on the second point. Yet I can not wholly divest myself of the sospicion that
the greater frequeney with which we have fonnd the tetragenus in our yellow faver
enltnres (from material eollected during life) may have some significance, sven nd-
mitting, as I do, that before any etiological importance could be claimed forit, quite
a number of serious objections wonld bave to be encountered, hesides showing that
it is mot to be found in localities where yellow fover is unknown.

“1 remain, my dear doctor, yours very faithifully,

“CARLOS FINLAY,
“Dr G M. STERNBERG, U. 8. droy, Havane.”

As already stated, I have fonnd this “ tetragenus” of Drs. Finlay and Delgado
to be one of the most common microérganisms upon the surface of the body of pa-
tients in hospital with various diseases, in ¥era Cruz and in Havana. I also ob-
tained it in specimens of blister serum collected by Dirs. Finlay and Delgado from a
case of brain disease, and from a case of skin disease, hoth of which cases were iso-
lated from any association with yellow fever patients. The blister sernm was col-
lected from these eases and brought to my laberatory for the purpose of making a
comparative research. I alse frequently encountered colonies of the totragenns in
my laboratory in Esmarch tubes which had been inoculated with pure cultures of
other microfrganisms, showing that it is quite a common atmospheric * germ ™ in
the City of Havana.
In a recent report made by Assistant Surgeon J. J. Kinyoun to the Supervising
Surgeon-General of the Marine Hospital Service is stated: £
“The microirganism deseribed by Dr. Carlos Finlay (vide London Lancet, Sep-
tember 1, 1857) has been under observation during the past year.

“Experiments made upon various animals gave no results, Later, while the
ahaaenr.at.iunﬂ on 3114}:I:+ri=u1 fever were under way, this organism was discovered upon
the skin of a majority of the patients suffering from malarial fevers, the patients

hailing from Portland, Me., to Vera Cruz, Mex.”
During the past year Dr. Freire has again resumed his “ vaccina-
tions” on a large scale, and he has recently published a brochure in
which, as heretofore, he claims wonderful success for his method.

His pamphlet is entitled ¢ Statistique des vaccinations au moyen des
cultures du microbe attenud de la ficvre Jaune” (Rio Janerio, 1800),

No doubt some of those into whose hands this pamphlet talls will be
convinced by the array of figures presented, that a wonderful disco
has. been made and that Dr. Freire 18, indeed, as his friends have
claimed, the Pasteur of Brazil. But when his statistics are regarded in
_t.lu: light of the facts developed during my visit to Brazil, and recorded
in ]m_v published report, it will be seen that they Iuw:a no seientifie
value.

In the first place there has been no veri table
4067 ——3
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germ of yellow fever and consequently there is no “ attenunated virus?
with which to vaccinate. So long as Dr., Freire’s vaccinations were
made with impure caltures it was possible that by acecident the veri-
table yellow fever germ was present.  But it is certain that the micro-
coceus which he presented to me as his yellow fever microbe, his Crypto-
cocens wanthogenicus, has nothing to do with the etiology of this disease.
A careful bacteriological study of forty cases, made in Havana since
my return tfrom Brazil, enables me to aflicm this in the most positive
manner. ‘Thereis then no seientific basis for his wholesale inoenlations,
Aund, when his statisties are considered in the light of the facts hereto-
fore referred to, they give no substantial support to his elaims.

I shall consider here only that portion of Dr. Freire’s latest publica-
tion which relates to vaccinations made in the city of Rio de Janeiro,
In this eity the deaths from yellow fever are recorded and published
by the health anthorities, and we may aceept the figures given by
Dr. Freire as eorresponding with the official report: He says:

Between the 1st of March and the 30th of June, 1889, 2,407 persons died of yellow
fever (including the deaths at the Jurajuba Mospital), 21 of whom had been vacci-
nated ; thatis to say that 2,586 non-vaccinated persons sucenmbed to the disease (1,606
in the city, 800 at Jurajuba, in all).

Now the total population of Rio is estimated at 400,000, Let us
suppose that 100,000 of this population enjoys protection from having
suffered an attack of the disease; we have left 300,000 persons, who
may fairly be compared with those vaccinated by Freire, who were ex-
posed during the epidemic, and among whom the mortality was 1in 125
and a fraction (233080 = 125.7).

Among the 2,087 “vaceinated ” there were, according to Dr. Freire,
21 deaths, that is, 1 in 99 and a fraction (*£7% = 99.538). It will be seen
that this eomparison is not at all favorable to Dr. Freire’s method.
But no doubt he will claim ihat the comparison is unfair, and that the
2,087 wvaccinated by him represent a greater proportion of suscep-
tible persons than the 300,000 of the population with whom we have
compared them. Let us then deduoet another 100,000 of the popula-
tion, considering one-half as protected by a previons attack or long
residence in the ¢ity. The remaining moiety includes all the foreigners
residing in the capital eity, all Brazilians from other parts of the Re-
publie, all the ehildren below 3 years of age, who, according to Freire,
are to be classed with strangers as to susceptibility.

The ratio of mortality is now bat little above that among the vacei-
nated, viz, 1 in 83 and a fraction (*3538" = S83.7%).

Buat in this comparison we have ignored some very important factors
whiceh are in favor of Dr, Freire’s statistics. A large number of the
deaths no doubt occurred among strangers who did not hulnng to the
population of the eity, and especially among tae sailors on foreign ves-
sels arriving during the epidemie, who are commonly sent to the ;{11{~4L-
juba Hospital when taken sick, On the other hand, we have no definite
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information as to the date when the vaccinations were practiced, or the
exposnre before and after vaccination. In the statistics of previous
Years a very considerable number of persons were vaccinated after the
epidemic had terminated. Thatis, persons who had passed through the
epidemic season withont contracting the discase were vaccinated and
counted among those supposed to be protected from an attack by this
procedure. Evidently the later in the epidemie the vaceinations were
practiced, the less value can be accorded to the snbsequent exposure
as a test of proteetion, Previous exposure without being taken sick is,
on the contrary, evidence of comparative insusceptibility.

To put these vacecinated on the same footing with the 200,000 of the
population of Rio with whom we have compared them, they should have
been vaecinated at the outset of the epidemie, and exposed in the in-
fected eity throughont the epidemic scason. How many were vacei-
nated when the epidemic had commenced to decline, or after it had
practically terminated? How many left the city soon after being vae-
cinated ?

These are questions we can not answer. But what has already been
said will suffice to show that the resnlts obtained during the recent
epidemic in the city of Rio do not give any substantial support to Dr,
I'reire’s claims.

i.
J.
i




To give completeness to this report, as a convenient book of refer-
ence, I introduce here a systematic account of the disease to which it
relates, written in 1888 for Wood’s ¢ Reference Handbook of the Med.
ical Seiences” (William Wood & Co., publishers, 56 and 58 Lafaye!te
Place, New York). This article is reproduced here by permission of
the publishers,

YELLOW FEVER.
DEFINITION,

A specific infections disease, contracted by exposure in infected localities ; charac-
terized by a single febrile paroxysm of short duration (2 to 5 days), by the presence of
albumen in the urine, an icteric color of the skin, and a tendency to passive hemor-
rhages from mucous surfaces—especially from the stomach—producing “ black vomit.”

HISTORY AND GEOGRAPHICAL DISTRIBUTION.

The geographical range of yellow fever is more restricted than that of any other acute
infections disease, and within the area of its prevalence it is essentially a disease of
the littoral, and especially of seaport cities. While oceasional epidemics have oc-
curred upon the southwest coast of the Iberian peninsula, the disease, as an epi-
dewmic, is unknown elsewhere in Europe, and there is no evidence that it has ever in-
vaded the great and populous continent of Asin. In Africa it is limited to the west
coast. In North America, althongh it has occasionally prevailed as an epidemic in
Gre ohn of pur seaport cities as far north as Boston, and in the Lligsiﬂa.ipl}i Valley
as far north as St. Lonis, it hasnever established itself as an epidemiec disease within
the limits of the United States. Vera Crus, and probably other points on the Gulf
coast of Mexico, are however at the present time, endemic foci of the disease. In
South America it has prevailed as an epidemic at all of the seaports on the Gulf and
Atlantic coasts, as far sonth as Montevideo and Buenos Ayres, and on the Pacific
along the coast of Peru.

The region in which the disease hashad the greatest and most frequent prevalence
is bounded by the shores of the Gulf of Mexico, and includes the West India islands,
Within the past few years yellow fever has been carried to the ";‘i‘?ﬁl-' coast of North
America, and has prevailed asan epidemic as far north as the Mexican port of Guay-
mas, on the Gulf of California. , : :

The idea that yellow fever may originate de nove within the area of its occasional
prevalence was entertained by many medical anthors during the first halfof the pres-
ent century and is still held by a few, Thus Cornillac (1836) says: f‘Iu the zone
which is habitual to it, yellow fever may develop at a given moment withont nppar—
ent canse. It is born spontaneously at a point of this zone, or at SE{T!_E-MI at a time,
and neither the temperature, moisture, barometric pressure, clectricity, nor finally
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ETIOLOGY AND PREVENTION OF YELLOW FEVER. a7
offluvia given off from the soil ean explain this HLIIML'III i_ll vasion.” {f- is true that in
logalities where the discase is epidewic cases oceur v:-h:u:l: are nrut. flu-_umrl;.' tl'zl_r.--:uhlf.e
to importation, but it is also troe that in the principal endemic fumln:rf the disease,
snch as Vern Croz, Havana, and Rio Janeiro, yellow fever was at one time unknown,
and we have reliable historieal data fixing the date of its importation. In short, a
earoful consideration of the historical evidence relating to the disease gives no sop-
port to the idea of independent local origin, any mora than in the ease of smallpox,
cliolera, or other specific infections diseases.

But the early history of the disease is involved in obscurity and we are m:. present
unable to determine whether, as maintained by some, it was endemic at certain points
on the shores of the Gulf of Mexico at the time of the discovery of the “ new world,”
or whether it was imported to the West Indies from the African coast, as maintained
by others. The early historians, Herrera, Oviedo, Rochefort, and others make refer-
ence to epidemics among the natives, which oceurred prior to the discovery of the
Antilles, and to fatal pestilential diseases among the first settlers of these islands,
but their accounts are not sufficiently exact to enable us to affirm that the disease
referred fo by them was yellow fever., The west coast of Afriea was discovered and
colonized to some extent before the discovery of America, bnt the first anthentic
accounts of the prevalence of yellow fover on this const date back only to the year
1778, over 2 centuries affer the first settlements had been established. On the
other hand, this very epidemic of 1778, at St. Louis (Senegal), was traced to importa-
tion from Sierra Leone, a portion of the Afriean eoast, which, according to Hirach,
‘“appears to be the headqguarters of the discase and the starting point of its opidemic
inroad into the territories lying to the north and south, as well as into the West
African islands.”

Rochefort, whose © Histoire naturelle et morale des isles Antilles de IFAmerique”
was published in Holland in 1558, says of the West Indies: * The air of all those
islands is very temperate and healthy when one is accustomed to it, The peste was
formerly nnknown there as well as in China and other plaees in the Orient: but some
years sinee the islands were afflicted with malignant fevers, which the physicians
considered contagions. The bad air was bronght there by some ships which ecame
from the coast of Afriea, but at present we hear nothing more of these maladies.”

It seems very probable that a pestilential malady which prevailed for a time in
these usually healthy islands and then disappeared, was, in fact, yellow fever, and
that it was introdnced by ships from the west coast of Afriea is not at all incredible,
Indeed, it almost sepms necessary to look for an original endemie focus of the disease
ontside of the West Indies, for the reason that, in the comparatively few places where
it: is now endemie, there is historical evidence to show that there was a first importa-
tion and a previous period of exemption ; while, on the other hand, the conditions
upon which endemicity at the present day seems mainly to depend, were formerly
unknown—conditions arising from the aggregation of population at seaport cities,
as at Havana, Vera Cruz, and Rio Janeiro.

Some anthors have attempted to identify the epidemic disease mentioned by Hum-
boldt—called by the natives “ Matlazahnatl "—which prevailed in Mexico in 1545,
1576, 1736-'37, and 1761-'62, with yellow fever: bul as pointed out by Hirsch, this
dirense prevailed almost exclusively among the natives of the interior and of the
table-land of Mexico, while yellow fever is essentially a disease of the littoral.

Cornillac, & recent Freneh author, who has made n careful study of the sanitary
history of the West Indies, ns contained in the worlks of Oviedo, Herrera, Gomara,
and other 8panish anthors of the gixteenth century, arrives at the conelusion hnt
the pestilential disease from which the settlers in the first Spanish colony at Nuova-
Jaabella, and at Santo Domingo (1494-1514), are said to have suffered, and which was
l:lmrn.e!larim:rl by a “saffron-yellow * color of the skin, was, in trath, yellow fover,
While it appears qnite probable that this was 80, We can nol accept it as demon-

strated, as the first authentic ncconnts of yellow fover in the West Indies date from
abont the middle of the following century
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Iu 1635 a French eolony was established apon the island of Guadalupe, and shorily
after their arrival a pestilential disease appeared among the colonists which, Teoi
the acecount given by Dotertre, s Catholic priest who came to the islaud 5 years
later, is accepted by Hirsch and by Cornillae as having been yellow fever. i"mru
Dutertre’s account, however, as quoted by Cornillae, it would appear that yellow
fever was first imported into the island of Guadalupe in the year 1648, and that the
great mortality previously reported was due to other eauses. Dutertre Baya:  Dor-
ing this snme year 1648, the peste, until then unknown in these islands since they
were inhabited by the French, was brought there by some vessels. It commenced at
Saint Christophe, and during the 18 months that it lasted carried away nearly one-
third of the inhabitants, This epidemic peste cansed in those who were attacked a
violent mal de tete, great debility in all the members, and continual vomiting, so
that in 3 days it put a man in his tomb. This contagious malady was brought to
Guadalupe by a ship from La Rochelle, called Le Baw/f”

At Barbadoes the disease may have prevailed for some years prior to its introduc-
tion to Guadalupe, but the first authentic account relates to the year 1647. Richard
Ligon, who arvived at the island in the month of September of this year, says that
the city of Barbadoes was at that time suffering from a scourge which cansed great
ravages, so that the living searcely sufficed to bury the deml. According to this
author, the canse of the epidemic was unkuoown; it was uncertain whether it had
bean imported, or whether it originated from bad food, the use of marsh water, and
the intemperance of the colonists. Ligon inclines to attribute it lavzely to the latter
cause, and remarks that not more than one woman died for every ten men., We may
safely assume, from the snbsequent history of the island of Barbadoes, that the epi-
demie plague referred to by Ligon was not of loeal origin, for with a rapidly inereas-
ing population this island has enjoyed considerable periods of immunity from yellow
fever, and when epidemies have occurred they have, as a rule, been clearly traced to
importation. From this time, 1647-'45, the history of yellow fever in the West Indics
is a history of epidemic outbreaks at varying intervals at the principal seaport towns,
traced sometimes to importation, but more commonly assumed to ba of local origin.
It was epidemie in Jamaica in 1655, and again in 1671; at Santo Domingo in 1656;
at Martinigue in 16838 and 1696. In 1699 it prevailed widely as an epidemic in the
West Indies, and according to Hinemann made its first appearance at Vera Cruz, the
principal seaport on the Gulf coast of Mexieco.

Cuba.—1 can not attempt to follow here the history of yellow fever in the West
Indies generally, but shall give an account of its prevalence in Havana, as this is
now an endemic focus of the disease, and the point which is the most dangerous to
the UnitedStates, on account of its proximity and the constant commercial interconrse
. between this city and our own seaports.

The historian Pezuela records the prevalence of a malignant pestilential disease
in Havana in 1648, a year in which, as we have seen, yellow fever was epidemic
in the islands of Guadalope and of Barbadoes. He says: ‘‘ In this year there ocenr-
red in Havana a great pest of putrid fevers which remained in the port almgst all
swmmmer. A large part of the garrison and a larger part of the crew and passengers
in the vessels died.” ;

The epidemic continued the following year, and in 1653-54, ncnnrcll_ng L? the u_utimt'
above quoted, * the epidemic was renewed with egual oy ;z’ a.ui'! in 1655 ! rm th::
capital continued to carry away its vietims without regard to rivalries and DOCSOIS,
According to Dr. 8. E. Chaille, president of the Havana yellow fever courmission
(1879), from whose report we have quoted the above extracts from Fezunela, there is
no historical evidenee of the prevalence of yellow fever in Havana for more than o
hundred years after the date mentioned. Hn the contrary, t‘lmrularu. nqm:i!.:wl
records of the great salubrity of the elimate and the absence of upuif\mm ﬂl:il:llﬁ:‘.:—ﬂ.

It was not until the year 1761 that yellow fever pstablished itsﬂlf_lﬂ the previonsly
healthy city, Peznela gives the following aceount of its !'utrnﬂuu!nnn AR Ml-l_*»ﬂ“.‘;h'
Havana is situated on the northern boundary of the torrid zone, 1t Was very Justly
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considered one of the most healthy logalities on the island before i.tu invasion in &
permanent manner by the romite wegro, importel from Yerd Lh_-:m in the sumner of
1561, * = * InMay therecame from Vera Cruz, with materials and some prison-
ers destined for the works on the gxterior fortificntions of Havaua, the men-of-war.
Reina and America, which communicated to the neighborhood the epidemic known
by the nameof ‘ vomite negro.! At the end of the following June there were sta-
tioned in this port nine men-of-war, despatehed from Cadiz, and sent fo the chief of
thie squadeon, Don Entieone de Hevia; they bronght a reinforcement of 2,000 men
More than 3,000 persons succumbed to the epidemic on this, the first appearance of
the vomito.”

From this time to the present day the new levies of troops sent from Spain to Cuba
have eontinned to suffer enormons losses from the endemic pestilence.  In 1779 there
arvived from Spain, then at war with Great Britain, “an army of 3,500 men, which
wias immediately decimated by the vomito.” In 1780, during the month of Angust,
an army of 8,000 men was landed in Havana, which during the two following months
suffered o loss of about 2,000 men with the vomito. Pezuela records the fact that in
1704, in the garrison and squadron, there were more than 1,600 vietims to the disease.

The endemicity of yellow fever in Havana was fully established by the researches
of the commission sent to that city in 1879, by the national board of health. Dr.
Cliaille, president of this commission, says in his elabiorate report, published in 1551 :
“Binee 1761, yellow fever has prevailed certainly in Havana, and probably in other
places in Cuba, every year, and the dates of prevalence recorded in onr text-hooks
indieate no more than the years of greatest prevalence, The disease prevails in
Havana, and in some other places in Coba, not only every year, but also every month
in the vear; records in 1837 indicate that at that date the monthly prevalence had
beeome habitual in Havana ; the statistics, solely of the military and civil hospitals,
prove that during the 408 months, 1856-'74, there was ouly one single month free from
an officially recorded case of yellow fever.”

The following tables are from the “ Preliminary Report of the Havana Yellow
fever Commission ;"

Monthly mazimum and minimun deaths by yellow fever in Hovana durving the 10 years

1870-"79.
Manths. Mini- | Maxi- ] y | Mini- | Maxi-

B ; mum. | mun. Monthe, | mum. | mum.

- | 0 - I. - -
e e S e e [} b | P R e e e RS o S I GB 675
D T I e e e e oo i ] | T e e e S B e il 70 416G
1 e 4 e | BT e T o e ] a5 b |
T b e e e A 4 Bl e T S e s e 28 185
I et e R 13 103 || MovembDor ..o e coeceescnceanns] 5 150
T e A e A e P S o i 478 I }.quumhn:l'_“.u..--...-,...,.,...| 0 B2

= —
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In no one of the 10 years, 1870-'79, has there ever been fewer deaths thanin the first,
nor mova than in the second, columu. The total deaths by yellow fever for each

year wers os follows:
Total deaths by yellow fever in Havana.,

1 VS §: o PR [ - R i e s, S

e R R R R T b LT e A i :'ﬂlnll
In IHI:J T e Sl B R SR 1 | I:L'IE'.i"F....“.---,.,,,........‘...r:.””””" ]I":"-I
LA e i SR e N e B e e (I R e 1':',1.-|
Lo AAT e e i e s e e s 1405, P T 1570t Ontolins: 1 1:1,}4

i s H i T
Matanzas hing the reputation of having long suffered anunally with vellow fever:
I v T & B . ¥
the earliest positive date secured by me was reported by Dr. Guiteras, a member of
- - " = : v 2 v
the commission, n native of Matanzns, who was asanred by one of the oldest physi-
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cians that the city suffered with the disease in 1828, when he came to Matanzas, and
it bas prevailed every year since.” (Chaille, op. eil.). o
:;r‘imu:'emm::.—f“b‘fulln:m;'ﬁ;rnrevary year siuce 1850, except in 1862 and 1874."
antiago de Cube.—"Yellow fever p oy v
St sty 0 prevailed every year, and nearly every month,

Manzanillo.—* Yellow fever every year since 1866.”

Fera Cruz, the principal seaport on the Gulf coast of Mexico, is also the principal
endemic foens of yellow fever upon this coast. According to Hinemann, the first epi-
demic oceurred in 1699, a year in which yellow fever was widely prevalent in the
West Indies, and in which it prevailed for the first time as an epidemic in the city of
Philadelphia.

The following table, whieh I copy from o paper by Dr. Zacarias R, Molina, a med-
ical officer of the Mexican Army who has for a number of years been on duty in the
military hospital at Vera Croz shows the continued prevalence of the discass in
that eity during a period of nearly 16 years:

Mortality from yellow fever in the city of Vera Cruz from July, 1867, to Decomber, 1881,

- — =

Montlis. EIMT.!MEE. ISEH.!IBTU.!lE?l. 1672, 1873, 1874 1875, 1876, | 1677, 1878, 1870, | 1850, 1881
Elanrtm':.'.......-,....5[_.... 7 | (NSl GREE 2 NS N 1) R ) s 1 L ) o 2| o8
B0y ] [ o R g YR e Lo (s 2. 2 2 1 1 5 4l oo
RURTEN o e el e W R LR P i (ST e [ 2| 1| 2
il i LBl o T e e W R S T |t 3| 1| a1 =
£ b e e e P [T Col e R T i 1 (N T (e R I IR ] [T Pt a4
T o el SN | | I [ s ] (e o2 2| 7| 88| 1| | 28
Tt AL (N S B T A TS O
Auguab; veeanraneaaa) 2L WL 17| 38| 50| N 105 | Til44 10| 2| @| =20
Soptember...... ....| 38| 21].....]..... 0] 20| 74| 7| 41| 9f1es| 62| 3| 0| =
O6tober covcenvineeas| 17| 9| 1| 3| 18] 1| 20| 12| 12| 8| 71| 45| 2| 2
November ... ccceee 11 Ei 2 ] oL 5 BTt 1 1 T e g| 1| 50| 24 o 18
December...........l 8| 8f.... 2| 4| & [ o el | e l - R [ 98 | 4

Total..........| 108 [ 193 | 7| 10| 271 | 210 | 293 | 0 425 IT 598 | 444 | 21| 240 | 615

e —— s

There is no evidence of continued prevalence at other towns upon the Mexican
coast, bt epidemics, which have nsnally been traced to importation from Vera
Cruz, have ccenrred at Matamoras (1852, 1863, 1867); at Tampico (1521, 1536, 1245,
1847, 1853, 1864); at Twcpan (1863, 1875, 1877); at Campeche (1865, 1877); and at Man-
zanille (1EGE).

The Gulf coast of South Ameriea, and espeeially the English and French settle-
ments in Guiana, have been frequently visited by epidemics of yellow fever, and it
is probable that the disease is endemic at one or more poirts npon this coast. Its
epidemic prevalence is recorded for the following years at Demerara: 1793-96, 1800,
1803, 1815, 1819, 1820, 1821, 1825, 1897, 1828, 1831, 1837-'39, 1841-"45, 1851-"53, 18G1-"66
(Hirseh).

Tu Venezuela the disease has prevailed at the capital, Caracas, and the neighboring
seaport, La Guayra, in the years 1683, 169G, 1795, 1797, 1502 and 1863,

In Central America epidemies have ocenrred at all of the principal seaports : Panama
1740, 1858, 1859, 1867 ; Pertebollo, 1726, 1720, 1740, 1793, 1860, 1866, 1867 ; Belize, 1560;
Nicaragua, 18065, )

Brazil.—The Portuguese anthor, El Hastio da Rocha Pitti, has given an account, in
his * History of Portuguese America,” published in Lishon in the year 1730, of an epi-

demic malady which prevailed in Fornambueo in the year 1686, which very probably:

was vellow fever. This aunthor says (Book vir, p. 457 el geq.): “In I-'l!‘!'l vear Hif‘f!i.
commeneed in Pernambueo that ferrible plague (contagious disease, Bicha) whicli
must be attributed to the sins of the population of these provinees, corvupted by the
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Fa y i" i e b
o ], i viees into which they were enticed by the wealth and freedom of Brazil. Many
%' causes are alleged, the most worthy of attention being thé arrival of some barrels of
' meat which returned from the island of Sao Thome (St Thomas). Thess were

opened by a cooper, who shortly afterward fell dead. Soon after several persons of
his family, to whom he Lad communicated the disease, also died. The epidemic
spread to sneh an extent among the inhabitants of Recipe (Pernambuco) that the
maortality exeeeded 2,000, which was very large in proportion to the population.
Thence the disease extended to Olinda and its vicinity, and very few were the per-
a4 Bell gons who escaped it, such were its virnlence and intensity.” The account given Ly
il T 5 the Listorian of the clinical features of this pestilential disease is, of conrse, very
[ imperfect, but it seems to justify the beliel that the disease was really yellow fever.
“ !-'r"'"=i:.f": Rilny i The highest medical anthorities in Brazil agree that yellow fever was not endemic
in the principal seaports of the Empive prior to the year 1849, when it was introdunced
I to the city of Bahia by the North American brig Brazil, which sailed from New
Orleans, where yellow fever was prevailing, and touched at Havana. Two of the
Detraly 1 ! arew of this brig died of yellow fover during her voyage from the latter port to
4 . Bahia. Soon after her arcival the disease made its appearance among those who Lad
LRl il f eommnnicated with the ship, and later on other vessels in the harbor. The first
et case occurred a few days after the arrival of this brig (November 3). A part of her
i , eareo is sr_mi to have consisted of little barrels of beef which had become putrid.
g 1 R From Bahia the disease was earried to Rio Jansiro, where duri ng bhe epidemic season
bt 8 of 1850 it caused o mortality of 4,160,
SR : According to Profussor Barata, of the faenlty of medicine of Rio Janeiro, yellow
1 4 faver continued to prevail in Brazil until the year 1261, when it disappeared for 8
years, to reappear in 186970, as the result of a fresh impdrtation. The Ttalian ship
Creplla del Plafa, which had touched at St. Iago, where yellow fover was prevailing
is named as the vessel which introduced the disease on this occasion. :
_TEm |I1_nrt-.ﬂ~lit5' from the dizease nnder consideration in the city of Rio, from the
time of its introduction in 1850 to a recent date, is shown by the following table:

S S

e
-
=

=

= LT I e

i ] Mo rtality. i

! ‘ od i ] 1 B e e i e T T ....}.t.ummﬁl';;
It L e v e c T o e e e s L 1, 117
e S T et Sl L i L O S 8
I L S e o e AT P A P 102
L e e e a1 8 Loy S i AT eSS e b 3, 650
R b U e e R e S
158 T T SOTNEC R o T L0 B bR B e S R 1,HH§

R ORI P, i [ L[ O T
S e e e SR et MR e

e o R RO S SRR 1,174
L e e L e | e T A :f!"’-l
G e R e el s
IR e i e i 12 | 1831 ....... I"*rlﬂ
B0 oo e TP Ea s Sy BTN M S et 1 11E
g 1 : 15'":- e e e S e 0 | 1834 _--, ------ .;’.i'lﬂ
.-.;E._-':-':.-- ]Hfh ............................. 0 | 1285 i A R 2745
o i® 1 RO RRRT M s £ [ v T N R
ol € S 1l R T B e R 0 el
il P 3 ; ;
-'-.‘"'-':hj_.._ ;+I|" |-'f-1m 'T“..] [".w fever is s:‘m], I_-yr Hirseh, to have prevailed extensively in DBrazil
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epidemic at Manlevideo was in 1857, and it was agaii introduced into this city from
Pernambuco in 1872, It prevailed in the city of Buenos dyres in 1858 and in 1870.

Yellow fever is said to have been couveyed to the Pacific coast of Sonth America by
a party of German emigrants, who landed at Callao, Pern, in 1854, The disease spreamd
from this port to the eapital, and in thoe eourse of the next 2 or 3 years to the prinei-
pal towns upon the Peruvian coast, where it continned to prevail up tothe year 1860,

Chiliy, np to the present time, has remained exempt from the disease (Hirseh).

Upon the west coast of Africa the headquarters of yellow fever is that portion of the
coast which belongs to the provinee of Sierra Leone, and epidemics at other points
upon the African coast have frequently been traced to this locality. It seems very
donbtiul, however, whether, as some anthors suppose, this is really the original source
of the disease, The French anthors, Berenger-Ferand and Bourren, both eall atten-
tion to the fact that we have no account of the disease prior to the year 1778, although
the African eoast was discovered and colonized long before the discovery of the
West Indies ; and that, on the other hand, the early settlers in these islands suffered
from a pestilential malady which very probably was yellow fever.

At 8t. Louis (Senegal) an epidemic ocenrred in 1775 and this is the first ontbrealk
of the disease of which we have any reliable information in this portion of the
world. The disease in this instance is said by Schotte to have been imported from
Sierra Leone, where epidemics are reeorded to have oceurred during the present cen-
tury in 1816, 1823, 1825, 1820730, 1837700, 184547, 1850, 1862, 1864, 1865-"6G, 186,
1878 (7) (Hirsch). Frequent epidemies have also occurred at Senegambia, and the
disease has prevailed upon the Gold Coast (1852, 1857, 1862), the Congo Coast (1816,
1860, 1862, 1865), at the Cape Verde Islands (1845, 1862, 1:G8), and the Canary Islands
(1701, 1771, 1210, 1846, 1862). :

In Eunore the ravages of yellow fever have been restricted mainly to the Therian
peninsula. This is due, no doubt, to the frequent intercourse batween Spain ol
Portugal and the West Indian ports, in which the disease is most prevalent, and to
the fact that the summer temperature of these countries is favorable for the epidemic
extension of the disease, whereas the more northern portions of Europe are practically
outside of the yellow fever zone. by s,

The first epidemic in Spain oceurred in the year 1700, at Cadiz. Thlsr :‘:1’5:;'_ also
auffered in 1730-"31, 1733-"34, 1764, 1780, 1800, 1204, 1810, 1819-"21. T]:m epidemics of
1600, 1810, and 1819 were not limited to the city of Cadiz, but :ihﬁ disense extended
to the interior and caused a considerable loss of life in the provinces of {‘Tmtm_ﬂn and
Adalusia, and also in some of the towns of Muoreia and {}at:@lmu:n—eapmﬁjnllgr in H.ﬂ r-
celona, from which eity the disease was conveyed to the ”'f]""fl ﬂ_f M_HJL‘I'”“ .ﬂ"”"g
the last epidemic. No wide-spread epidemie has auuur_re{l in E_npum gince 1821, 'l:-l‘lt.
Jocal outbreaks, as a result of importation from the West Indies, lave oecenrred in
Gibraltar (1828), Barcelona (1870), and Madrid (1875, ‘ . .

The first epidemic at Lisbon was in 173, & second was inangurated in 1=56, and

i i i ' i hich extended Lo
during the following year developed into a devastaling sconrge W hic i

the towns of Belem, Olivies, and Almada. g :
In Ttaly yellow fever has only once effected a temporary lodgement, at Leghorn, in

1804, where it was imported from Spain. : E e T o

Eui;i[m with yellow fever on board have oceasionally arrived at English J.nﬁ:l. F ren li
ports, but loeal conditions have apparently not been annrahlu_tf:- ALY e:-ftunjt:.m of tho
{li:sl:n;u, except to a limited extent ab Brest, in 1836, at St. Nazaire, in 1261, aud at

Swansea (Wales), in 18564,
BAHAMA ISLANDS.

Bahama Tslands.—Yellow fever prevailed as an epidemic at Nassan in 1861, 1362,

186G, and in 1863, ) Al _ Lo -
‘:.c:u::r:'limr to Hirsch vellow fever prevailed, to a limited extent, at Halilfax (latitude
4 F=] “

44¢ 24} in 1861, and at Quebee (latitude 462 50') in 1505,
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PREVALENCE (F YELLOW FEVER IN THE UNITED STATES.

New Hampshive.~Portsmonth is the most northern point in the United States which
has suffered an epidemie of yellow fever. In 1708, and again in 1802, during which
year the disease was epidemic in New York and in Philadelphia, it was also epidemic
in this city.

Massachusetts.—In 1603 an English expedition sailed from Boston for the parpose
of taking from the French the Island of Martinique. The expedition failed in its
object and returned to Boston on June 17 with yellow fever on board the vessels
of the flcet. Huotchiuson, in his * History of Massachusetts Bay,” says the mortality
among the sailors had been 1,300 out of a total strength of 2,100, and that ot of the
same number of soldiers the loss was 1,800, IHa states that the disease spread from
the fleet to the town, and that many families left town and resided in the conntry
until the infection had ceased, This is the first anthentic account of the oceurrence
of yellow fever within the present limits of the United States. In 1796 the disense
prevailed to a limited extent in Boston and in Newburyport. In 1798 it prevailed as
an epidemic in Boston, where the mortality was 200; and in 1802 60 fatal cases
occurred in the same city. Some ecases also oconrred in the years 1500, 1519, and 18553,

Khode Island.—The city of Providence was several times visited by yellow fever
during the latter part of the eighteenth and the beginning of the present century—
1M, 1395 (mortality 45), 1797 (moevctality 45), 1800, 1205, The disease prmfa-ilt}:l‘ ab
Newport in 1798, and at Dristol in 1797,

Conngelionl.—The disease prevailed at New London in 1795, amd again in 1798,
when the mortality was 81, Hirseh records the occurrence of the disease at New
Haven in 1743, 1794, and 18055 at Middletown in 18200 at Chatham in 179551 and b
Hart fond in 17049,

Ncgu Ji'ari:,—]'_‘.ph.ten1icﬂ of greater or less extent have ocenrred in New York City
and its immediate vicinity in 1693, 1702, 1743 (mortality 217}, 1745, 1762, 1791, 1794
1795 (mortality 730), 1793 (mortality 2,080), 1799 (mortality 76), 1800, 1801 lﬂﬂift
(mortality 700), 1805 (mortality 340), 1809, 1819, 1522 (mortality 230) 15_;.13’ 1853
1854, 1856, 1870 (mortality 49), RS

New Jersey.—Hirsch records the following local spidemics: Bridwetow 708 -
Chews, 1798; Woodbury, 1798; Perth J'l.l;llhl};;: 1211. ; S L St

Pennsylrania.—According to La Roche, “ the earliest onse i :
in 1639, when Philadelphia, then but i;m-uutcun years I}Sl' ::.:i, tl‘«:l:l:;ati?: '::'::ﬂzn'ﬂ
point of extent than an ordinary country town.” There are :;_. medical acconnts :_:.
this epidemic, but there is no doubt as to the nature of the disease, which cansed
!m:nrtu]it:j.r of 220 in the new eity, estimated to have contained less t-*lum 4 {Ilﬂf.;i Ei]ﬂ-l hﬂ
itants, The next epidemic in Philadelphia ocenrred in 1741, when the tlti.‘-;‘hlit"' H: 3
25l Bubsequent epidemics oceurred in 1747, 1762, 1703 (ortality 4,041 i'{j 1:' 11.;;-1?.
i::jn:talit.&; 1{300}:}1?95 (mortality 3,500), 1799 (mortality 1,000), 1802 Emr;“]h,'_,’mf;

=03 (mortality 195 i ‘talitv : : ; A
12&),:13?0 {||1n:'lanl;:;:3,';‘ IIS;M (mortality 400), 1819, 1820 (mortality 83), 1853 {mortality

J;;E:::u:::;-:lg t].;n n]:_nulumn'_: of 1798 the {:it‘-l'.lr.ﬂf. Wilmington suffered a loss of 250,
e ¥ . ~—Epidemics, f‘or the most part of limited extent, have oceurred in Balti-
13;:1;_’ in the years 17834, 1704, 1797, 1798, 17949, 1800, 1802, 1819, 1820, 1821, 1822, 1868,

-Fir_.r,u'nia.—ﬂt Norfollk opidemics are recorded as follows: 1737 13 == A
1797, 1799, 1800 (mortality 250), 1801, 1821, 1828, 1855 {mcrrt;a.lit::,- 1;:5:;::;m|r il

demie ocenrred at Pot ershurgh in 17 S

98, and at Alexandria in 1803, At Portsmouth

the disease prevailed in 1852, 1254, and 18455 rhali by
North ﬂ'uraliufl.-—"r'i.’ilmingtnu, 1744, 1==.t1'rl.'lJ {Ilr;'lllt..lllriridlf{ﬂrit:}}:
170, 1864 (mortality 700) ; Beanfort, 1854 i r t I
1200 Smithville, 1862, ' '
South Caroling.—The

; _ tality 446): Nowberi,
1864 (mortality 63), 1571 ; Washington,

first epidemic of which we have any account in Charleston
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ocenrred in 1603; from this time epidemics have been num erons, and during the first 5"';’:.;.':
half of the present century the physicians of Charleston generally considered the (I
disease endemic in that city. That it was not seems to be demonstrated by the im- 'I.'_._;:f'“
munity enjoved sinee 1871, an immunity which is probably due to the diminished B
corpmerce with infected ports in the West Indies, and to a more efficient quarantine L ghife
service, since the fact has been recognized that the disease is not endemic. o M
Thi prevalence of yellow fever in Charleston durving the present century is shown :I...'.jlllf“
in the following table; recorded epidemies, prior to the year 1800, are as follows: ¥ ",ﬁ._,
1693, 1699, 1700, 1703, 1728, 1732, 1734, 1739, 1745, 1748, 1753, 1755, 1761, 1762, 1768,
1770, 1792, 1794, 1795, 1796, 1797, 1798, 1798 (mortality 239). An epidemic oceurred
among the troops stationed at Hilton Head in 1862 ; Fort Royal, 1877 (mortality 25). .
Mortality from Yellow Fever in Charleston, 8. C.; Pensacola, Fla.; Mobile, Ala.; New Or- 55
leans, La.; and Galveston, Ter., during the present century,
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—At Savannah epidemies are recorded in the years 1800, 1807, 1808, 1817,

{7 eorgia, ‘ Ll Lo : 4
1819, 1320, 1827, 1852, 1853, 1854 {mortality 580}, 1558, 1876 at Bt, Mary's in 1808

(mortality 84) and in 1854 ; at Augustain 1550 and 1354 ; at H:Ii.llhl‘lldglj in 1873 ; Bruns-
wick, 18576,
Florida.—The principal seaport, I

‘ensacola, has suffered frequent epidemics of
yellow fever. Those occurring during the present m‘mtu:‘y are ingluded in _tlw. t-nlJ!ﬁ
wiven above. Two epidemics are recorded a8 cceurring prior to the year 1800—176G4
;nd 1765. At 8t Angustine epidemics opeurred in 1807, 1821, 1838, 1839, and 1841 ; ab
Koy West in 1823, 1820, 1841, 1362, 1867, 1875, 1574, 1857 at Jacksonville in 1857, 1877,
and 1888; at Fernandina in 1877 (mortality 498); at Tampa in 1830, 1853, 1871, 1857,

Alabama.—The recorded epidemics in Mobile, prior to the year 1800, were in 1705,
1765, and 1766 ; subsequent epidemics are included in the table. Montgomery, 1553
(mortality 35), 1854 (mortality 45), 1855 (mortality 30), 1873 (mortality 102); Selma,
1853 (mortality 32} ; Florence, 1878,

Mississippi.—The town of Biloxi, on the Gulf, has suffered from epidemics as fol-
lows: 1702, 1330, 1847, 1353, 1858, 1878, 1884 ; Pascagoula, 1847, 1853, 1875, 1578; Dort
Gibson, 1875; Shieldsborongh, 1320, 1524, 1539 Port Adams, 1839, 1853 ; Grand Gulf,
1853;: Natchez, on the Mississippi Hiver, 1817, 1819 (mortality 130), 1823 (mortality
312), 1825 (mortality 150), 1827, 1820 (mortality 90), 1837 (mortality 2807, 1838 (mor-
tality 235), 1548, 1853, 1855, 1858 ; Vicksburg, 1839, 1841, 1847, 1853, 1855, 1858, 1871,
1873, 1878 (mortality §72); Jackson, 1853, 1854, 1878 (mortality 26); Holly Spring
1578 (mortality 509); Greenville, 1873 (mortality 301); Grenada, 1878 (mortality
326) ; Canton, 1878 (mortality 120). Our record does not include numeronssmaller
places which soffered during the spidemic of 1878.

Lowisiana.—The first recorded epidemie in New Orleans wasin the year 1769 other
outbreaks prior to the present century were in 1791, 1793, 1794, 1795, 1796, 1797, 1799,
The prevalence of the disease in this city subseqnent to the year 1800 is ziven in the
tabla. Baton Rouge, 1817, 1819, 1822, 1827, 180, 1837, 1543, 1847, 1853, 1858, 1878 (mor-
tality 193) ; Opelousas, 1337, 1839, 1842, 1853 ; St. Francisville, 1811, 1817, 1819, 1823,
1E327, 1820, 1830, 1843, 1846, 1948, 1853 ; Shreveport, 1853, 1873 (mortality, 759) ; Port
Hudson, 1839, 1841, 1843, 1853, 1878; Thibodeanx, 1846, 1853, 1854, 1878; Washington,
137, LE3, 1853, 1854, 1867 ; Morgan City, 1878 (mortality 108). Numerous smaller
places during the epidemics of 1573 and of 1873,

Texas,—The epidemics at Galveston are included in our table. Houston, 1839, 1844,
1247, 1848, 1853, 1854, 1858, 1859, 1864, 1867, 1870; Huntsville, 1867 (mortality 1303;
Hempstead, 1867 (mortality 151); ;mli:mu]n, 1853, 1853, 1858, 1854, 1862, 1867 (mor-
tality 80); La Grange, 1867, (mortality 200); Matagorda, 1862 (mortality 120); Nava-
zota, 1867 (mortality 154); Rio Grande City, 1567 (mortality 150); Vietoria, 1867 (mor-
tality 200); Brenham, 1367 (mortality 120); Calvert, 1867 (mortality 250); Chapsl
Hill, 1867 (mortality 123); Columbia, 1867 (mortality 132); Brownsville, 1853, 1858
1862, 1882, :

Tennessee. —Memphis, 1828, 1853, 1855, 1867, 1573 (mortality 1,244), 1578 (mortality
5,000), 1579 (mortality 485); Chattanooga, 1878 (mortality 135): Brownsville 1874
{mortality 212); nnmerous smaller towns in 1878, :

Arkansas.—Columbia, 1853 ; Fort Smith, 1823 ; Little Rock, 1873 ; Napoleon, 1853,

Kentucky.—Bowling Green, 1578; Hickman, 1878 (mortality 154): Louisville, 1578
{mortality 64). ' ¢
Ia;fhm'_ﬂm“imm“’ 1571, 1873, 1578 (mortality 17); Gallipolis, 1796, 1878 (mortality

flinois.—Cairo, 1873 {(mortality 17), 1478 (morlality 51).
.rﬁ;.ﬁmm'um' Lonis, 1864, 1835, 1573 (mortality 16); New Design, 1797 (mortality

GREAT EPIDEMICS IN THE UNITED BTATES,

793.—The city of Philadelphia, after enjoying
41 years, suffered in 1793 a devastating epidemic,
from importation, although o elear histor

an immunity from yellow fever for
This epidemic, no doubt, resulted
y of its inwroduction was not made out at
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the time, and the leading physicians of the sty ore inallnsd ot bEte 1t tonans
origin, as a result of unsanitary conditions in eonnection with an unusually high
temperature.  La Roche says: “Dr. Rush and others laid great stress on a qnantity
of damaged coffee which was exposed during the latter part of J uly, in a place (on a
wharf and in the adjoining dock) and nnder circumstances which favored decomnpo-
sition.  1ts smell was highly putrid and offensive, insomuneh that the inhabitants of
the hounses in Water and Front streets, who were near to it, were obliged in the hot-
test weather to exelude it by shutting the doors and windows. Even persons who
ouly walked along those streets complained of intolerable fetor, which, upon inquiry,
was constantly traced to the putrid coffee,”

It appears probable that this *“putrid coffee” was indeed- the nidus in which the
deadly exotie germ first developed which gave vise to this fatal epidemic. Whether
the coffee was infected at the port of shipment, or whether it was transported in an
infected vessel, we can not now determine; bat that the ontbreak of yellow fever in
Philadelphia was due to the fact that the coffee was imported from a region where
yellow fever was prevailing, or in an infected ship, rather than to the fact that it
was putrid, can not be doubted, in view of the subsequent history of yellow fever
epidemies in the United States.

As nsual, the early cases were nol recognized as yellow fever. Dr. Rush says:
“The report of a malignant and fatal fever being in town spread in every direction,
but it did not gain aniversal eredit. Some of those physicians who had not zeen
patients in it denied that any such fever existed, and asserted (though its mortality
was not denied) that it was nothing but the common apnual remittent of the city.
Many of the citizens joined the physicians in endeayoring to diseredic the acconnt I
had given of this faver, and, for a while, it was treated with ridieule or contempt.
Indignation in some instances was exerted against me.” History has repeated itself,
in this particular, many times in sabsequent epidemics. The early cases, even in
cities like New Orleans, where the physicians are well acquainted with the disease,
are frequently called by some other name—* bilious fever,” ‘ pernicions fever,”
¢ malarial fever,” ete.—and the physician who first ventures to name the prevailing
disease ““yellow fever” is treated with ridicule or with indignation.

It wasnot until the middle of Augunst that a rapid snceession of fatal cases con-
vinced the physiciaus of the city that the fatal West Indian pestilence was again
present in Philadelphia.

The presence of the disease was officially recognized on the 22d of August, when
the mayor of the city gave orders for the cleaning of the streets and general pari-
fieation of the city. The disease eontinued to extend nntil early in October, when
it reached its height. It did not cease entirely until about the 8th of November.
Puring this short season of prevalence it cansed an enormons mortality, distribnted
as follows: “August, 325; September, 1,442 ; October, 1,976; November, 118.” (La
Roche). !

The population of the city at this time is estimated to have been a 'I;_tl;‘lu more than
40,000, which gives a mortality of 10 per cent. of the total pupu'lutﬁmu ( total mor-
tality 4,040). Asmore than 12,000 of the inhabitants fled from the city, the propor-
tion of those who wore attacked is very great. La Roche estimates the total nnm-
ber of casesat 11,000,

1797.—The epidemic of this year in the city of Philadelphia was less extended n‘nd
less fatal, The whole number of deaths is estimated to have been abeut 1,300. The
disease, a8 nsnal, commenced in the vicinity of the wharves (about the end uf_'JIll_\:}.
Unsanitary conditions, deseribed by physicians who were wilnesses uil' the epidemie,
furnished the favorable local nidus for the exotic germ, which, according to & report
of the College of Physicians of Philadelphia made in response to a request fr::m the
governor, was imported by two vessels, one i:rmn Havana and the ur.lvfr.ﬁ:u!tll aort I:m
Prince. In this report the College of Physicians, contrary to the prevailing popu -'“:
opinion, and that of many prominent physicians, took the ground that the unsanitary
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local conditions were simply sscondary or AcCessory causcs, i”lﬂl recommended ©a
more stringent system of quarantine regulations, as the most effectual means of pre-
venting the reourrence of the disease™ (La Roche). : g

1708, —The cpidemic of 1797 was followed the next year by a still greater one, ‘u‘i"lllt_&]l
was not confined to the city of Philadelphia alone. The disease prevailed also in
Boston (mortality 200), in Portsmouth, N. H. (mortality 100}, in Nuwpurf, R, 1. {nmlr-
tality 2), in New London, Conn. (mortality SL), in Egcu.' York {Hlm‘t:l]l.t-}' E:!,UHUJ.. in
Wilmington, Del. (mortality 250), and in Clharleston, 8. C. The mortality in Phila-
delphia was 3,615, distributed as follows: August, 626; E;;ﬂptuu'fher, 'Elli}lr.li October,
9433 ; November (from the 1st to the 5th), 72. The mortality, in proportion to the
number of cases, in the city of Philadelphia was enormous, being, according to La
Roclie, about as 1 to 1.27 of those attacked, or nearly 80 per cent. This isaccounted
for partly by the fact that the better cluss of the community left the city as soon
as possible after the outbreak of the disease, and the cases which ocenrred were con-
sequently among the poorer classes, who inhabited the worst portions of the city.
T'he prevailing ideas as to the treatment of fevers by depleting measures, were
doubtless responsible to some extent for the excessive mortality. *‘The College of
Physicians, faithful to the theory so long enterfained by it in relation to the cause
of the disease, nssigued to tlie epidemic this year, as it had done to those of preceding
seasons, o foreign origin® (La Roche),

1502, —An epidemie of smaller proportions prevailed in the year 1802, causing a mor-
iality in Boston of 60, in Blhiladelphia of 307, in Wilmiogbon of 86, in Charleston of
5. The disease also prevailed “extensively ™ in Baltimore, but ne record of mor-
tality is given. The prevalence of the disense at the seaports menfioned, especially
befors the time of railroad communication, 18 not Lo be ascribed to an extension from
one to the others, or to **an epidemic constitution of the atwnosphere ;” but it donbt-
less ooonrred, for the most park, as a result of independent importation from the nsnal
sonrce of the disease, the West Indies. Thus we find that in 1802, while Boston and
Plulndelphia suffered epidemics, New York, lying between the two infected points,
wiss free from the disease (two cases only are repocted).

1553, —Passing over the minor epidemies, for the most part limited to a single city,
or, hy eoincidence merely, to two or more distant sea-ports, we come to the epidemic
of 1853, which extended through portions of the States of Flovida, Alabama, Louisi-
aua, Mississippi, Arkansas, and Texas. The towns which soffered in Florida were
Pensacola, Milton, and Tampa, In dlabana : Mobile (mortality 115), Caliawba, Cit-
ronelle, Demopolis, Fulton, Hollywood, Montgomery (mortality 35), Selma (mortal-
ity 32), were the principal towns visited by the sconrge. In Louisiana the disease
prevailed at New Orleans, with a mortality of 7,970 ; at Alexandria, Algiers, Bay St.
Louis, Bayou Sara, Centreville, Clinton, Coultierville, Franklin, Opelousas, Pattor-
sonville, Plaquemine, Shreveport, Thiliodeanx, Trenton, Washington, and various
smaller places. In Mississippi: Biloxi, Brandon, Clinton, Grand Gulf, Green wood,
Jackson, Natches, Pascagoula, Pnss Christian, Port Gibson, Washington, Waodville,
Yazoo., In drkansas: Columbia, Grand Lake, Napoleon., In Teras: Brownsville,
Cypress City, Galveston, Hoekley, Houston, Indianola, Liverpool, Richmond, Saluria.

1867.—The epidemic of this year was widely extended in the State of Texas. The
!iml_; rcm'r_glﬂ_ﬂl:d case in New Orleans ocenrred on the 10th of June. The total mortal-
ity in this city was 3,003, Other towns visited in Louisiana were New Iberia and
Opelousas, In ’_I’r.rnr the first cases ocenrred at Galveston on the 26th of Junea, amd
the total mortality in this city was 1,150, Other places visited by the epidemie wers
J"ﬁ."ﬁ_‘r'tﬂ{l, Anderson, Anstin, Bastrop, Brembam, Calvert {(mortality 250), Chapel Hill
{lllml'h'l.llij" ]2.:;]' Corpus Chiristi, Danville, Goliad, Hempstead (mortality 151), Hunts-
i‘;{l:::ﬂ {lnll:mrhl.hny ?.J'I:l}_. IrliiTnputlduuL-u, [n.qin:um]:l (mortality 80), La Grange (mortality

2 Y. L 1ert:|r_, Millican, Navazota (mortality 154}, O
City (mortality 150), Victory (mortality 200),
1873.—Florida, Alabama, Mississippi, Lon isinna, and Texas ae

T . i . gain snffered from an
epidewie of yellow fever in the year 1873, At Pensacola, Ila., the first recorded

dtown, Port Lavacen, Rio Grande
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case occnrred Augnst G, and the total mortality was 61, In Alabama the discase
appeared at Mobile on the 21st of Angust, and the total mortality was bunt 27 ;
Montgomery suffered a loss of 102, In Losisiana the mortality in the eity of New
Orleans was only 225, although the epidemic had its origin in this city, It was
imported by the Spanish bark Falparaiso, which sailed from Havana June 15 in bal-
last, arrived at New Orleans quarantine station June 24, was detained 2 days, and
came to the city June 26, Thoe first case was the mate of this vessel, who was taken
sick on board July 4, while she was lying at the wharf, But for the sickness and
death of the mate of the Falparaiso the crigin of this epidemic would have re-
miined obseure, and the believers in the loeal origin of the disease wonld have had
a streng case, for no other cases of the disease oceurred on the Falparaiso. This is
explained by the fact that the crew consisted of acclimated Bpaniards, and the mate
seems to have beon the only suseeptible person on board who could serve as o test
of the infection of the wessel at her port of departure. From New Orleans the
disense was earried to Memphis by the river steamer Bee. It cansed a mortality in
thiscity of 2,000, Riversteamers from New Orleans also carried the disease to Shreve-
port, La., where the mortality was 759, From Shreveport a refugee fled to the town
of Calvert, Tex., where he was taken sick and died. An epidemic followed with a
total mortality of 125, The disease was also introdouced by refugees to the town of
Marshall, Tex., where 36 deaths occurred. The epidemic of this year at Pensacola,
Fla., was due to an independent importation by the ship Golden Dream, and Mont-
gomery, Ala., beeame infected through refugees from P'ensacola.

1874, —The last and most extended epidemic of yellow fever in the United States
is that of 1578, which invaded 132 towns and caused a mortality of 15,934 out of a
total number of cases exceeding 74,000,

The origin of this epidemic was traced by the president of the Lonisiana State Board
of Health (Chopin) to the steamer Emily 8. Souder, which arrived from Havana, May
93, and was moored at the foot of Calliope street, New Orleans. Dr. Chopin says:
«The first eases of yellow fever in New Orleans in 1878 were undonbtedly two of
the officers of the above steamship, namely, Clarke, the purser, and Elliott, one of
the engineers.” Infected centers were developed in the vieinity of the houses in
whiech these men were sick, but not until after an interval of several weeks, during
which, probably owing to unfavorable conditions as to temperature, the * germs”
remained dormant, or at least multiplied so slowly as not to cause an ontbreak of
the disease.

Fortunately this great epidemic has been carefully studied by a “:llD!ll".l of ex-
perts, anthorized by Congress,” and we have a very umuplf&tc history of its genngh-
ical extension, and of the deadly results which marked its course. The following
data are from the report of this * board of experts.”

Louisiana.—New Orleans mortality, 4,600; Allamands Stntiu!:, 17; Baton ]E!.ln.gu,
193 ; Bayou Cypre, 7; Berwick City, 7; Buras Settlement, 33 Clinton, 15; Delhi, '“.;
Delta, 47 ; Donaldsonville, 71; Gretna, 53; Hammond, 5; Henderson, 18; IImlm:.!., 6i;
Jesuits Bend, 2; Labadieville, 24; La Fourche, 26; Lagonda and ut—hur. l'l“uiat“f“”l
42: Morgan City, 100; Napoleonville, 8; Painconrtville, 15; Pattersonville, 47 ; Pilot
Town, 17; Plaguemine, 125; Ponchatoula, 3; Port Eads, 13; Port l'ludaml,l 11; Sk,
Bernard Parish, 7; Tangipalhoa, 50 ; Thibodeanx, 65; Teche cmmtr_‘{- 1ulu!1tut-|m.|s, 1.

Tennessee.—Bartlett, 9; Brownsville, 212 ; Chattanooga, 135 ; Colliersville, 563 qu_
mslmt-:-wn, 25 Grand Junction, 74 ; I”f Grnflgup 3_?; Martin, 40; Mmiﬂll: 24 ;dMH\:PthHr
5,000 ; Milan, 12; Musz.r;m:w,;?: ;t‘anlr-J-ll%_ ;;_{a:;.ln--r:iral'teﬂ cages) ; Paris and suburbs,
07 . @ ~ville, 57; White Station, 505 Willis i 55 -
hd.:ti:lf:;i};.il-lr;euabur, 44 ; Ir‘lm'uu'fm, 50; Huntsville, 1_-12; f{figh“'"- 1; Mobile, 90;
0 6: Town Creek, 4; Tuscaloosa, 2; Tuscumbia, 51, !

S Tiusianipi.—Bay Sb. Louis, 82; Benton, 1; Biloxi, 45; Bolton, 34; Bogon 1
Brown’s plantations, 4; Canton, 180; Vicinity of Unur:wm, 47; Ulr,v Grove, : .rI‘Lf'lI‘!a
Point, 7 ; Gainsville, 2; Goodrich Landing, 12; Greenville, 301; F’r'?"“{l“"“'ﬂr:} 3 1“‘}:“1'1':; :
343 ; Horn Lake, 2; Handsborough, 16; Hernando, 80; Hoelly Springs, 3085 luka, o5
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Jackson, 86; Lake, 86; Lebanon, 10; Livingston, IIZ!", }-IIuCuT\b_U':LL:,-, :?LI;+Iifur::11!n|:,
91 ; Mississippi City, 15; Ocean Bprings, 303 Oﬂykﬂ-,_'lu; 1=wa Christian, 23; e.n; :;1;15:
ton, 24; Port Gibson, 115; conntry about Fort G|1:5ml, 1.;}“; R.n:al‘u_qa IJﬂ.:nE]Ll.”;.” ki
Rocky Springs, 38 Scranton, 20 ; Btoneville, 1.55 51“"']”{ Hill, &6; h-“]p.hlu:. Elﬂ.m.g?f .1.*
Senatobia, 7; Terrene, 4; Vicksburg, 8572; vicinity of r"f'mkuhurg, 300 ; Water Valley,
64 : Winona, 3; Winterville and vicinity, 26; Yazoo {..ln,g:', o). : o ¥

FKentucky.—Bowling Green, 13; Hickman, 153 ; Louisville, 64 (mostly refugees).

(hio.—Cincinnati, 17 (refugees) ; Gallipolis, 18.

[liinois.-—Cairo, ol. :

Missouri.—St. Louis, 16; quarantine (near St. Louis), 42,

ETIOLOGY.

The preceding historieal record shows that in the Ullitﬁf} Sfﬂf'ﬁﬂﬂs as elsewhere, yel-
low fover has prevailed more frequently in seaports than in inland towns, and that,
when epidemics prevail in the interior, their origin can UI'-'"”“H'_HI.'F _"-‘H tjl':lﬂ'!d to the
nearest seaport, or to intermediate towns in communiecation with it. Townsupon
or near the coast which have nocommerce are no more subject to invasion by yellow
fever than are interior towns, unless it be by reason of their proximity to a seaport.
Moreover, the frequency of epidemies in our southern seaports, before the era of effi-
cient quarantine administration, bears a direct ratio to their commercial inportance,
and especially to their commercial intercourse with Havana or other endemic foei of
the disease. Thns New Orleans suffered epidemics of greater or less magnitude in
42 out of tue first 60 years of the present century, During thesame period ( 1200-12G60)
Charleston suffered 28 epidemies; Mobile, 22; Pensacola, 17 ; Savannah,9; Galves-
ton, 7. 'That local conditions are favorable for the development of an epidemic at
many of our interior towns, especially those located on great rivers near the sea
level in the Southern States, is amply proved by the epidemic of 1878. That yellow
fever does not oceur at these towns, except as a result of the introduction of infected
persons or artieles, is beyond gnestion. So, too, in seaport cities there is no reason
for believing that any radical ehange has ocenrred in local eonditions during the pasg
28 years; yet, during this time New Orleans has only suffered 6 epidemiecs, while
during a corresponiding period (23 years) prior to 1860 there were 22 years of epi-
demic prevalence of the disease. A similar comparison for Charleston shows 14
years of epidemic prevalence prior to 1860, and only one since,

Up to the year 1860 there were many advocates of the local origin of the disease in
these seaports, and the disease was congiderad endemic by many physicians, both in
Charleston and in New Orleans. But to-day scarcely any one questions the fact that
the disease, notwithstanding its frequent prevalence, was doe to importation, and
that it is nowhere endemie within the boundaries of the United States. It is not
improbabls, however, that in certain instanees the * perms” of the discase liave sur-
vived the winter season, and that “ sporadic eases” aud epidemics have occurred as
a result of importation dating back one or more years, It is claimed that the api-
demic of 1579, in the city of Memphis, was not doue to a new importation, but re-
sulted from the hibernation of germs in houses infected in 1574, Dr, Thornton,
President of the Memphis Board of Health during these epidemics, says:  ““ The dis-
page appeared in honses in the suburbis, which were infected last year:" and sintes
further that the first case reported to the health office occurred on the 8th of July,
at which date the disease was not prevailing in any part of the United States. In
New Orleans, in epidemic years, cases have sometimes continued to oceur during the
greater part of the month of December, and in Tampa and Plant City, Fla., where
yellow fever was epidemic in the summer of 1897, eases are said to have occurred at
intervals thronghout the winter, Admitting, then, the probability that the recurrence
of the disense in our Eﬁllt-h!_!l'ﬂ seaports has sometimes been due to the praservation
of infections material in an active state thronghout the winter, we must insist, nover-
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theless, that there is no satisfactory evidence of the de novo origin of the disease from
local canses, either in our own country or elsewhere ; and that, wherever its original
habitat may have been, the prevalence of the disease within the period to which our
anthentic historical records relato lias been due to the importation of cases, or of in-
fected material, from o previonsly infeoted place. lun other words, the disease is dne
to o speecilie infeetions neent.

As to the nature of the specific cawse of the disense there ean scarcely be two opin-
ions, The present state of scionee jnstifies the belief that it is a living microirgan-
15 ; and facts relating to the origin and exteusion of epidemics show that, as in
cholers and in typhoid fever, this microdrganism is capable of development outside
of the homan body nnder favorable conditions which will be discussed Lerealter,
Unfortunately, the present state of seience does not enable us to give an acconnt of
the deadly mizrabe which we assume fo be the eanse of the discase under eonsidera-
tion. We know to-day the morphological and physiological eharacters and the hab-
itat within the body of an infected individual of the specfic cause of cholera, of
typhoid fever, and of relapsing fever, bat the researches made up to the present time
have failed to demonstrate the  germ” of yellow fever.

SUSCEPTIBILITY.

Individuals of every race and of all azes, who are exposed to the yellow-fever
poigon for the first tiwe during the epidemic prevalence of the disease. are subject to
be attacked. DButthere isa wide difference in the degree of this susceptibility among
races, and among individuals of the same race.

RACE.

It has been asserted that the negro race has a congenital immunity from yellow
fever, bot this 18 a mistake, The susceptibility of the negro is, however, much less
than that of the white race, and among those attaclked the mortality, as a role, is
small. This is shown by the statistics relating to white and black troops in the Brit-
ish serviee at West India stations. “While in Jamaica the annual loss among the
former amounts to 102 per 1,000 of the mean strength, the deidths among the black did
not exceed 8 per 1,000. In the Bahamas the mortality of the whites was 59 in 1,000,
that ot the blacks, 5.6 in 1,000 (La Roche).

In the report of the board of experts appointed by Congress to investigate the api-
demics of 1878, we find the following remarks : ** Berwick City, 40 eases among colored,
no deaths. Morvzan City, 21 cases among colored persons.  DBrownsyille, Teon., of 162
colored cases 21 died. Chattanooga, of (85 cases, Y56 whites, 429 colored ; of 164
deaths, 118 whites, 46 colored. Deeatur, Ala., of G4 white cases 28 died, of 168 col-
oved 21 died.”

The indigeneons races of thie West Indies and of the continents ul'Nu_rl‘!l nnd Euu:._h
America have no immunity, except such as is acquired by residence in .'.:'l.h endemic
focus of the disease, and the samo is true of the Mongolian raee; Iml._llku the ne-
oro they have, although to a less degree, less susceptibility than the white race, and
:‘uu mortality among those attacked is not so great. . :

In general, it may be stated that the natives of norihern latitudes are more suscep-
tible than those Lorn in tropical or subitropical elimates. Blair, :n'hu had an extended
experiencein Guiana, says: ‘' The lower the winter temperature in ‘tlI.E native country
of those attacked the more severe was their sickness, so letlwlutu tlm:uuriuh!y
among West Indians amou ated to only 6.9 per cent. of the sick, it rose to 17.1 nmong
the Italinos and French, 19.3 among the English,20.2 awong the Germans aud Dutel,

and 27.7 among Seandinavians and Russians.” ;
Barton gives the following fligures, showing the mortality per thuuauﬁul among
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different races, and those of the same race from different latitndes, in the eity of
New Orleans in the great epidemic of 1553:

Per 1,000,
i

HALIVE QTOOLAE «osvin cceasmpmms s osmen samnnn mn s pemmas as s s mr oD calla snns mmse 220 3. 0d
Strangers from— _ [ —
West Indies, Mexico, and Sonth AMeries. ccoee ceceen samrmecomcnmmon oo .:_ 1
Sputhern States of the Union.... coceeeecens iammmronomamnans rosnmnmmes li -4
Bpain Bod TEEY. - - - s snommoa e e eisa e et i S e S e s s Ip.-.{,'_lfr
Middle States of the Union.cccve cacecsvesmasreencs camamnmsmncscnnnnnns S0, F:.J
Now York and New Eugland Stales. coo. oociun ianaccoamann socneascanns $2. B8
Westarn Stafes of tho Union. ... cccoessinaccerroscanssesrrarocsnsmmmms JIJ_I,’.:!E.’.
LB et s o m aa s e a s s m B0 e wim m mommim m =m  e mmm  m  n f"i. 13
Britiall AIIOTION . o oaevusann saam s Gmanrmn o wme Sosmns samns b sn ;JU.‘J-I
Groab BritAin. o cess sosece cassssnnamsmsssres mneaces s soes snan cnns noos 52.19
GEEIMIANY ocoasnnnas sannmsas soamomnses sasn smmn cmma soss snansnns vuny <o onan 132, (L

CoFuT R 11 o0y e = el 163, 26
Austrin a1l SWILEETIRIA . o o oo e e nes cmmcacenmee sasnsmnnesmaeas-an=annn 2ol 08
Netherlands ... ... - SRS SeE R R SR L R e s s D iR i,

BEX.

There is probably no difference in the susceptibility of the sexes, bhnt males aro at-
tacked in greater proportion than females, because they more frequently and often
recklessly visit infected loenlities. The mortality is, as a rule, considerably greater
among males. Ligon, in giving an account of the pestilence at Barbadoes in 1647,
of which he was an eye-witness, says: “* The canse was unknown ; one could not
say if the ships of commeree had imported the scourge, or if it eamwe from bad foud,
marshy water, the intemperance of the eolonists, and, above all, the great quantity
of eau-de-vie which they drank. * * * It was the most debanched who perished
first, and not one woman died for ten men.” No doubt Ligon was right in ascribing
the difference in the mortality of the sexes largely to the difference in their habits,
with refercnce to the unse of ean-de-vie. Those who habitually use spiritnouns lig-
nors are less likely fo recover from an attack than the temperate, and a recent de-
Lauch is a recognized predisposing eause. Sailors who go on shore at an infected
port for ““a little spree™ very commonly turn up in the hospital, or are taken sick
after they come on board ship, and serve as the starting point of an epidemic among
their comrades, and subsequently pechaps at the port of destination of the vessel.
The greater prevalence and severity of the disease in epidemics among males has
been noticed by numerous anthors, and bas Dbeen verified in the writer's personal
experisnce,

; . AGE.

Infants and old persons enjoy a comparative immunity, due in part, no doubt, to
the fact that they are luss exposed than active individuals in middle life. Dr. Rush
records the fact that he has © met with a violent ease of the disease in o child of four
months, and a moderate case in a child of téen weeks” (La Roche). Yery young
infunts, however, commonly escape, or suffer so mild an attack that the nature of the
disease is not recognized, In cities like New Orleans, which have suffered repented
epidemics, the proportion of children attacked is often exceptionally large, becanse
they constitute a large share of the unacclimated population, having been born sinee
the last epidemie. Dr. Bemiss has given the following table, showing the number
attacked and the comparative mortality for differont ages, in the great epidemic of
187H.

_'1‘:n¢ ﬂ:‘lil‘lllﬁ of pri vate practice in New Orleans are exhibited in the following sta-
:;:‘:_1.11,5.‘ l'ﬂl:ll'r ﬂf t]u:Iprltm]m%‘prm:trlamuum in the city treated, in private practice,
S patients—009 white, and 66 coloved. Of the former, %2, or 10,11 per cent., died;
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of the colored only 2 died. The cases and deaths among the whites, classificd by
age, are as follows :

[

| |
Age. Canes, HHI.HIn..I Par cent.

—

= 3
O N e R N R 7 M 27
From 5 to 10 years of ape. oo oooo. .. I

Under 5 yoars of 00, .cciccacaens

R L O 7 2y | 8. 6l
From 10 to' 20 vanrs ol AP0 coccemcccanniancunnnnass ..___.___..,....,.....,l 18 0 4.0
T ) L T L e B e e e = =B e S S 22 40 | 16. 7
by s [ T e e e e e e e e L 47 6 127
o o B o ey e e e e e e i e haes i & 4 2 | 0. 0

This table does not support the statement that adoltsare more likely to be attacked
than ehildren, but it must be remembered that it relates to cases oceurring in private
practice, in a commmunity in which the adults were largely protected by previous
attacks, or by passing through repeated epidemics.

In a review of the mortality in the same epidemic, with reference to age, Dr. C,
B. White arrives at the following conclusions:

“First. That the mortality of boys at 4 years is not because a very much larger
number of boys were taken sick, bot that there is an actual greater mortality.

tiZaeond. It is seen that, thongh the deaths decline with great rapidity—Dbeing at
4 years 344; at 5 years, 169; at b years, (5, the cases do not decrease in the same ratio,
but decline at follows: Cases at 4 years 822; cases at b years, 740; cases at b yonars,
624; the recoveries being proportionally much larger.

“Third. From 7 to 11 years of age the death rate remains uniform, the disease being
comparatively much less fatal. According to Dowler, the mortality among ehildren
in the epidemic of 1841, in New Orleans, was very small. On theother hand, in the
epidemic of 1853, in the same city, it was gonsiderable.”

Dr. Charles Delery has given the following table, compiled from the official reports
in the office of the board of health, showing the wortality during the epidemic of
1467, among children born in the city of New Orleans :

= — - = - 1

Age. i | Males. i Females. | Total.
Bnlnwl;,‘mr.......,,---;..‘..................,,,..--““..........-....| 9| i) 182
T 60 2 FBATH - ecuumsmmmas abmmmmmmrs smmammimesasmamsst st | 22 | 13 40
WH0 F FEATE e sicmessmosssamanmmesmnsarmssmssmns s sn s s n s n s 12 .].; :;
EL:.r-l:,.'u-n'ra,._.._....,,.-.......,,,,,........,,.._“.“..“.....,,......,.i mi : ;2
$:805 FOATH cua ot oSt sns e e e e Be e + 2 a
1 b bttt i st L
B0 T FOATH. o onmcmmmnenarssnsmnonesns n s e rsgaan e nennmn e e s mnn | f'; ; ?;
T 40 B FEATH o cnr - mm o wtsammiammae s e m e mmaa e e n S R e s e : : e
B0 D YOATB oo saunmmnsnmsamnsinassmmmsins s ranaaevenmeimemnnanens P B
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Total deaths from July 20 to November 7, 1867 : Males, 167 ; females, 133 (of these
i 2 males and 3 females). :
b EE:'UII';‘::;}: Suith, Marine Hospital service, mpart-.-f that in the epidemic rftj Sf‘tlul;:u;{.:[-.
port, La., in 1873, ont of a total of 534 deaths in which the age was I"l‘ﬂEE.‘-'l_‘t-ﬂI!Im o
died under 10 years ot age, 43 died between 10 and 20 years of ng-:-:_ laﬁ_ diod betw eu::;
20 and 30 years of age, 134 died between 30 and 40 years of age, .:_*J died IJ:utulf[.o::::i 4
and 50 years of age, 20 died between 50 and 60 years of age, 13 died above G0 years

of age.”
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IMMUNITY.

Immunity is acquired by suffering an attack of the disease, or by long fruuiﬂnrm_n in
localities where it is endemic or prevails frequently as an epidemic; this acgunired
immunity is not, however, absolnte.

Seoond attaeks no doubt oceasionally ocenr, althongh this has been denied by some
authors. Blair, whose experience was very great, says that he does not believe thers
is an instance of o secomdl attack affer a month's perfect restoration to health. Other
anthors are equally positive in theirstatements. On the ofher hand, we llnn."u numer-
ous anthentic accounts of soeond attacks. Thus “ Dr. Jackson states that in Spain,
daring the epidemic of 15820, 20 well-nuthenticated instances came within his ]ﬂ;'uuwl-
edga of persons Leing attacked who had had the disease before.” Dr. W ragg,
speaking of the epidemic in Charleston in 1854, reports the ocenrrence of sceond
attacks in a number of instances, and says: *“Six of these were so well proved as to
admit of no donbt on the subject. Some of the patienis were identified as having
gone through the fever in this (the Roper) hospital in 1852, throwing np lack vomit
on both oceasions.” (La Roche.) Dr. Rush has given evidence of the same kind,
and says that a second attack was more common when the first had been COmMpPATA-
tively mild. )

Dr. Delery, in his acecount of the epidemic of 1867 in the city of New Orleans,
gives I cases of second attacks, 1 fatal, in which the first attack occurred in a
previons epidemic in the same city, and was vonehed for by sxperienced physicians
known to him. While, then, it can not be denied that second attacks occagionally
occur, the evidence of experienced observers in all parts of the yellow fever zone is
opposed to the view that this is a common ocenrrence, Those who have considerad
yellow fever nothing more than a grave form of malarial fever, an idea which was
entertained by numerous physicians in this country and in the West Indies in the
early part of the present century, very naturally failed to differentinte the diseasns
from the endemic malarial fevers which they encountered, and believed that it might
recur an indefinite number of times,

ACCLIMATIZATION.

It is a remarkable fact that the population of a large city like Havana, or Rio
Janeire, in which yellow fever has been endemic for a series of years, enjoys snch a
degree of immunity from the effects of the deadly poison that there is no interrnp-
tion of business or pleasure at a time when strangers in the city are falling sick on
every side. The development of an epidemic in these cities depends upon the presence
of susceptible strangers in snflicient number to furnish a series of cases considered
large enough to justi fy the nse of the word, The presence of but fow strangers dur-
ing the epidemie season leads to the annonncement that the disease is not uini-hanui::
but that sporadic cases oceur from time to time. Under exceptional ci rmllustmmua:
however, epidemics are developed in these endemic foei of the isease, in which those
who, by birth or long residence, were supposed to he acclimatized farnish a certain
quota to the general mortality, This has frequently oceurred, for example, in the
city of New Orleans, whare yellow fever formerly prevailed almost annually, and
where the ereole population was supposed to enjoy an hereditary imm nnity. ]'_1:1;.1.-].;:-
who has made a special study of the question, says of the ereole population of Nm-.:
Orleans :

YA fow physicians and othoers, mostly advocates of the contagiousness of yellow
f;q\'ur, maintain I,IlmL 1."” the creoles of Now Orleans, not less than :trm:ger&, ]Jn:l.'u- this
;;HE?;T;J::TI::::]EQ life, for the most part during childhood, and that it proves fatal

L This [

‘t[lm, HWEE[}II]g‘M-:'LtDI'!H}I]f-1 however, is with few exceptions erroneous, as may he
prr.lncﬂ by authentic documents concerning all of the epidemics witnessed by th
1»‘:"1.|:;1r I'ﬂ_lr I7 years, not exeepting the extraordinary one of 1853 itaalf ™ I A
i New Ol o o 1T many il v st

ont sver having had yellow fover, Indeed, it
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“Tho lmullllﬂ.;m of ‘E-Im :-|:\ lized ; '-*-l-ll-‘i. EME“]!NI F':”‘HT fever altogether.”
confirmed ; for examplo, take ;;..m"~ ob i oity, i {ach Which every epidemic has
i f' } ! ple, 1 “’_ -l-'ll‘- ol ll‘.::ll, in which 1,500 died, 5 of whom only werns
: ves of the city, 1 aged 3 wecks; 3,2 years, In 1843, among 692 deaths from
:,nrlEnw i'm_rfar bt 2 are Eff““lﬂtl as having been born in New Orleans.”
from parents to -:.-,hil;lreu 3 H’;‘-i}r 18, “toa great degree, hereditary, or transmissible

o : - 4his is generally accepted among the physicians and the
:::;; 1.:;': {l,mf.:‘{:::;]t‘r:_: ;!;“tllri :;:,:-,r Inf; 1l-ln,'-r.'a.mt.; llmt; l,hn!:n is Tonson to believe that it is o
vidual :;{';:Hm'ltizntim'r 111:1L B futenc SR pankk; 106 lmm.'"ta' BIUGo gl

alac I ion, 1 not infrequently, to say the least, to a mild, nnrecognized
ut.tuu:li_ of J.'_nlluw fever. Dr. Dowler says that “ many ereole children had, during
the epidemic of 1853, a fever, a slight fover, yellow fover if you please, known a;
such rather by the coexistence of the epidemic than from any severe symptoms
among these ::]_:xil:lruu, a slight fever never vet described, having generally bot one
paroxysm, lasting from six hours to one, two, or three days, scarcely ever requiring
medication. That a few of these cases acquired an alarming violence, and even
proved fatal, is most troe, most deplorable,”

Hinemann writes with reference to Vera Cruz: * Until lately the physicians and
people of Vera Croz supported with fanaticism the dogma that natives were abso-
lutely exempt from yellow fever., Bat the fearful epidemics of recent years (1875,
1877, 1878) have worked a change; for so many native children and adults suffered
that jtha truth could no longer be denied that these do not enjoy an absolute immu-
nity.”

In Cuba the dogma that creoles are exempt from yellow fever did not withstand
the searching investigation made by the Havana yellow-fever commission of 1579,
We quote some of the evidence collected and reported by Dr. Chaille, president of
this commission: * Dir. Navea, of San José de las Lajas, an inland town some 20
miles southeast of Havana, presented the following ‘interesting report after it had
received the full approval of Drs, Cabrera and Bofil, his colleagues at San José: * We
have here annnally, in the practice of the three physicians, from twenty to thirty
Cuban children and from thirty to forty Coban adults attacked with bilious remit-
tent fever, which is popularly designated typhuos. There is nothing whatever to con-
stitnte a differenfial diagnosis between this fever of the natives and the yellow fever
of strangers. It is characterized by its hemorrhagic tendency, albuminoria, black
vomit, and all the symptoms of yellow fever. It is so well marked that even when
seen by the nneducated they exelaim, * Vomito!” The treatment for the one is best
for the other. We have never seen a spcond attack of this bilions remitfent fever,
nor one who had recovered from it attacled with yellow fever. If any one of ns
three physicians here sees this fever attack a native Cuban we say “bilious remit-
tent fover, ” and if it attacks n person nob a native of Cuba we say * yellow fover;
but at bottom it is the same disease, and we agree to call it bilious remittent fever
in Cubans solely becanse these believe themselves exempt from yellow fever, and
are 8o prejudiced that they wonld be alarmed if assnred their disease was really
yellow fever.”

Dir, Mantiguazi, of Cienfuegos, reported as follows: * During December, 1875, the
sanitary condition improved, but a certain feverhas prevailed among children, which
is known here as typhns, althongh it resembles in nothing the disease to which Eunro-
peans give this name, and which so often occurs in camps. By this fever I have lost
one patient, a child 8 yearsof age, born in this town. It presented all the symptoms

| of yellow fever, for on the second day this patient had the characteristic vomit and
stools, and died on the third day. In aconsultation with three other physicians they
agreed with me in my diagnosis, with this difference, that they anid that these same
symptoms which constituted yellow fever in strangers ponstituted in natives typhnos,
I have been told that eight to ten children have died of this disease.”
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Dr. Mazarredo, a gradnate of Paris, who had had 20 years’ experience in Cnba,
wrote s follows: “In my own practice I have seen cases of yellow fever in children
from 1 to 5 vears of age, and even not over a year of age, in whom it has been fatal,
and 1 am now well convineed that ehildren born in Cienfuegos areexactly in the same
conditions the first years of their lives as are other neweomers and just as liable to
its attacks. Nevertheless I consider that children are generally less prone to snffer
severely, * * " Worthy practitioners of this locality give the name of typhuns
faver to these cases, and althongh they admit that no difference whatever exists be-
tween the symptoms, march, and daration of this compared with yellow fever, still
they think the former a swamp fover, and hence more amenable to quinine.”

Blair, who has written a classical acconnt of the epidemic of 1851-'54 in British
Guiana, says that “in faney wasone of the most favoring canses of the action of the
yellow-fever poison. The constitution of the new-born or young white ereole was
highly snsceptible.  He or she was traly in the eategory of newcomers.”

Recent expeorience at Key West (epidemic of 1887) shows that the children of aceli-
mated Cubans, born sinee the arrival of their parents at Key West, have the same
susceptibility to the disease as other children born of native (creole) parents. We
can not, therefore, admit that inherited immunity hias been established.

On the other hand, we are not prepared to assert that there is no immunity inde-
pendent of an attack of the disease. Tnrecognized mild attacks in adnlts, and espe-
cially in the negro race and among creole children, sre no doubt of frequent oceur-
rence. Buot it can nobt be denied that independently of any febrile manifestations
individuals of all ages who have resided in an infected loeality for some time acqnire
a comparative immunity, which increases with length of residence and degree of ex-
posure to the action of the specific canse of the discase.

It is penerally conceded that this acelimatization islost, or at least reduced to a eon-
siderable extent, by residence for some years in a latitude outside of the ** yellow
fever zone.” And some authors maintain that the immunity due to an attack of the
disease is in like manuner lost by a protracted absence from its aceustomed haunis,
The writer's observations are opposed to the latter statement. In the epidemic at
Fort Barrancas, Fla., in 1575, in which nearly every nonprotected person who remained
in the infected area suffered an attack, three officers, who had previounsly had vl-
low fever, remained in perfect health, althongh they had all resided for several Years
in a northern locality since the date of their attack—one for more than 20 years.

Hinemann, who has had an extended experience at Vera Cruz, #ays that ““even for-
eigners may remain insusceptible to the disease for a considerable number of FOATs,
provided they do not leave the focus of the disease during that period. An absenee
of a few months only is sufficient to take away this immunity.

The fact that foreizners may remain for years in Havana, in Rio Janeiro, or other
endemic foci of the disease without suffering an attack is undeniable. T found this
especially to be the ease in Rio, where there is a large forsign population. It is troe
that some who have eseaped for a series of years often fall sick at last in a season of
unusual epidemic prevalence, but comparative immunity is shown by the fact that,
as among the creole population, the disease is not so fatal with them as among newly
arrived atrm:_.a:ara. The effects of acclimatization in lavee cities, like Rio Janeiro and
l'lﬂ.wl.n:l.: are 1llluut-rn.tu{1 by the faect that in these citics yellow faver is, for the native
pnpu]nlr.:mn, u disease of minor importance. This is shown by the following tables,

,[" Rin, n.mt.:v |1:'|.\.f]'.1|‘g' a population of 400,000, the mortality from some of the prin-
cipal canses of death is given in the official report of the supoerior hoard of h
f:nIh}“'as, for the year 1886, which was eonsidered an epidemic year so fi
fever is concerned:
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56 ETIOLOGY AND PREVENTION OF YELLOW FREVER.

In Havana, the principal canses of death among thie civil population, in the year
1820, are given officially as follows:

Whites, | Colored.

1. Phthisls pulmonalis. ..cceeieeeun ..

—_— e

o T AT o o o S A e e S 041 53

e b R Y T ] e L e S e i P 450 186

B B O L I T o s s o e o s i S R ke e e e B e o e o 42 |_

That acclimatization is not due to the influence of climate, but is an acquired tol-
erance to the action of the yellow-fever poison, isshown by the history of this disease
in Rio Janeiro. At the time of its introduction, in 1549, it found an unprotected
population, and for a series of years prevailed as an epidemic among this population,
cansing a mortality quite comparable to that in similarly located cities in other parts
of the world when first invaded by the scourge. At present the native population
furnishes but a comparatively small proportion of the total number of deaths by this
disease.

PREDISPOSING CAUSES.

Plethora is considered by many physicians, in the regions where yellow fever pre-
vails, to be a predisposing cause, and to account for the greater susceptibility of
strangers from northern countries. Constipation is generally regarded as conducive
to an attack. Other predisposing canses ave, fatigue from exeessive exertion, debility
resulting from a recent debanch, or from any other cause, exposure to the direct rays of
the sun, violent mental emotions, such as grief or fear, and, in general, any influence
capable of depressing the vital powers, or any disturbance of the normal functional
aetivities of the body.

MODE OF INFECTION.

Yellow fever is contracted by exposare in infected localities, and not directly by
contaet with the siek. This is established by a mass of evidence which is recorded
in the literatnre of the subject, but is still denied by some physicians, who mgu!'ﬂ it
as a contagions disease in the same sense that smallpox and I'II.I'EI'I-EIEB nre cms!:ngmun.
In this respect it is like cholera and typhoid fever. There is something given off
from the body of the sick Ly which, when external conditions are favurahlura,, new
centers of infection are established ; and it seemns prn'l,m_hla l_-lmi:, as in t‘hﬁ. diseases
mentioned, this germinal prineiple of the disease is contained in the uh'umflmch_nrgca
of the sick. That it is not given off from the general surfuce of t!ln body is an :!n"m--
ence which we base upon the established fact that the disease m‘m}_t. tmu?mlttl:erl
directly from individual to indiv idnal. It is true t.lra.t- the contagionists hrm;__; 1u‘r-
ward a class of facts which, regarded alone, seem o give some support to their views,
but we believe these facts to be explicable in aceordance with the st-:lteumntﬂrmmva
made. Persons who snceessively fall sick in the same hounse, or on board ship, are
not infected one from another, but eon tract the disease from a c-:rmm.cm souree, I,h;j
infected premises, or ship. Indirectly, of course, they contract the ﬂl_ﬂﬂl:_;iuﬁ :::mng
the agency of theindi vidual, or fomites, throngh whom the house or ship first became
qu;j:iﬂf the battle between the contagion i?ts and the chmﬂugiumsfu wnls u_r.:e;
involving the question of local origin on ene side, together wnt:h n Iutrn_ut::nm i ar:FIa
of the transmissibility of the disease and the value of qt!ﬂrﬂl?ttllﬂ ;es:;nud-.ﬂna.n : n:
contagionists, on the other hand, insisted upon the .ﬁmhm origin -:-_ t 18 | I]T:..M'I’*h::u
its transmissibility by ships and persons. And to t.'Euu axt.cnt. they were I;u_.-; Sl
can be no doubt that the prevalence of the disease in the United Etutas;.ﬁt‘!:-?: “-],];u]:
the introduction of an exotic germ; bt it also depends '“l"fm local '““r'“ ! :-:mﬂ' s
favoer the development of this germ. The yellow faver qu.hlmt, hu:;m ez: th;,fwlm
he miy carry in his intestines or elsewhere, does not divectly endang
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come near him any more than a gelatine stick—eculture of the spirillum of Asia
cholera, or of the anthrax bacillus places in danger the student of baci ericlogy who
is engaged in studying it. f

It is well known to the peopls of the city of Mexieo that a visit te the seacoast city
of Vera Cruz during the epidemic season is likely to result in an attack of yellow
fover. It is also well established that those who fall sick with the disease after their
return to the city of Mexico never communicate it to others who are closely nssoci-
ated with them as attendants, ete. The same is true at the health resort, Petropolis,
located in the mountains, within a few honrs' ride of the city of Rio Janeiro, Fre-
quently individuals fall sick at Petropolis who have visited the infected city of Rio,
Never da they communicate the disease to others. This is also the experience of the
physicians in charge of hospitals—e. g., the Charity Hospital of New Orleans. Solong
as the hospital and its vicinity remain uninfected, cases donot originate in the hospital,
although yellow fever patients may be admitted to the wards with unacclimatized
persons suffering with other diseases, and be cared for by suseeptible attendants.

In his report upor the comps established near Memphis in the epidemics of 1378
and 1879, Colone]l Cameron makes the following statement : “ It was fonnd necessary
that the officer in anfhority shonld set an example of constant indifferenes to attack
in order to appense, as far as possible, the constant anxiety of the population under
his charge. Especially was this trne in 1878, as depopulation went on slowly that
year, and infected people poured daily into the camps from the more pestilential por-
tions of the city. Very many reached eamp with the fever on them, so that as many
ns seventeen persons fell vietims in one night, not & few in their tents. In wo in-
alanee, however, did they communicale the disease o their fomilics or bedfellows as far as
conld be traced.”

In the same epidemic (1578) Dr. Minor reports that over thirty cases were discov-
ered among refogees in Cincinnati, Ohio, and says: ““No physician or nurse con-
tracted the disease, and in no instanee did it exhibit avy tendency to spread.” The
same was troe in Nashville the same year. Twenty imported cases ocenrred in different
parts of the city without auy local cases resulting from them ( Report of Nashvillo
Bonrd of Health)., Evidence of this kind ecould be extended to 1l a volume, but
auflicim.ﬂ. has been presented to establish the statement made, and the reader may he
referred to the  Proofs of Noncontagion,” in the second volume of the classical i';'urk
of La Roche (pp. 236-566).

We have already, in discussing the nature of the specific canse of the disease, te.
ferred to the fact that there is no satisfactory evidence that the disease is {:L'rllt-l"il.l;t.l{!l.l
by the use of Gﬁllltu‘l-lrlillﬂtm[ water, as is the case in cholera and typhoid fover, We
quote the following econclusions of the board of experts appointed to investizate the
epidemie of 1878, -

l:.m ;:L'&h‘:iln:-w ﬂwar. is o d Is?n.&e of singular local attachments. Tt often becomes
“I{“iﬂ""ﬂ 1 one ‘B-Hl!tl'nn of acity, and sometimes a very small section of it, whila it
l'?.da tfr ]nmsf}n‘t itself’ at all in other sections of the same city, and in these localiza-
tions ‘:: exhi '"tﬂr“ Tﬁ"}ﬂl'll_u'lhlu indifference to topographical and social surronndings,”
tllE'c?Jr:lglnl':fltli::llla']ttﬁzui]::;‘:;timu'“r yellow fever, atmospheric air is the usual medinm

118 received into the human system.”

ETIOLOGY OF EPIDEMICS,

y ¥ + -

1rI1n ilev e]?pmunt. of an epidemic of yellow fover in places removed from the endemic
}‘m:lg of l;heh{l:aumsu depends upon : (a) the introdaction of the specific canse by vellow
Fm_sr ]‘HI.I‘.IL'IHE,I or r-h_mugh infected articles—fomites; (3) local conditions ‘whiuh
m;:.r t.h;a niuI:,lpIu:sﬂ-uun of the specific germ external to the body ; (e) favorable

meteorologieal conditions ; (d) the prosenca septible individuals i St
it i (d) presence of susceptible individuals in the infeetod
ni::rru l‘;llltﬂ ::ﬁrﬁ:‘ with the board of experts above fnoted in the following conely
: FEy| 2 3 ] ol i i
walgo: (31) “The most frequent agency in the dissemination of yellow faver




ML
ha ETIOLOGY AND PREVENTION O YELLOW FEVER.

from place fo piace is found in yellow fever patients; and more epidemics of yellow
fever have resulted from the introdnetion into previonsly exempt places of persons P Ll
sick of the disease, or falling sick after arrival, than from all other canses. To A ol?
what extent the body of the sick person is responsible for this result, and to what o L
extent his clothing and baggage is responsible for it, is not known.” I

The Inst clange in the above gquoted conclusion shows that the board of sxperts
admitted the possibility that the yellow fever patient acts simply asa earrier of the
infections agent about his person or in his baggage. The fact that he has yellow
fever is evidence that he comes from an infected locality, and he may be instrumental y in i
in establishing o new center of infection for this reason, rather than beeanse he is .:i"'. E
himself a vietim to the disease. This is a possibility which should not be lost sight ; Ll
of ; but, reasoning from analogy and from known facts it seems extremely probahle— g BV
indeed we may almostsay eertain—thatb the sick establish new centers of infection L g &
beeanse the infectious agent is reprodueed in their bodies and is contained in their : il ¥
exoreta.

That infected centers may be established independently of the arrival of sick per- e oged U7
sons is, however, beyond question. A striking instance of this is afforded by an ont- fymanie = bt T
break which ocenrred in Madrid in 1875. A circumseribed epidemie was developed fi poviE= < Tl
in this city about the Ist of September, which resnlted in a mortality of 35 ont of _I
o0 cases taken sick., This outbreak was traced to importation, although all of the plgn BEPE
cases ocenrred among the permanent residents of the infeeted area.  Associated with L e
thie young people who first fell sick, crowded in the same rooms with them to the e WA ..‘..-....~ _
number of 10 or 15 in a room, were a number of soldiers recently retnrned from Cula, i Lot e
with their baggage. These men had themselves suffered from yellow fever in Coba, or (padifiant PHAGE: .
were acclimatized by long residence thers, e i1 3 exseatial pudl

We have on record instances which appear to be authentie, of the development of ' pebuy band, the pEmena
an epidemic as a result of the opening of a trunk containing infeeted clothing, sent iy Faenip 1 UEHE (0
from a loeality where the disease was prevailing to one previonsly healthy. Epidemies i
have also been traced to the nnloading of earth ballast from the shores of an infected i
port upon the wharves of a healthy place in the yvellow fever zone.

The first eases of loeal origin in an epidemie do not, as a rale, oeenr nntil some time
has elapsed after the arrival of the infeeted ship or fommites or sick person responsi-
ble for the introduction of the * germ.” This interval may vary from a few days to
several wecks, according as loeal conditions are favorable or otherwise for the devel-
opment of the infections agent.

In the great epidemie of 1878, which was traced by Dr. Choppin, president of the
Lonisiana State board of health, to importation by the steamship Zmily B. Souder,
which arrived from Flavana on the 23d of May, the first cases of loeal origin did not
oceur until after an interval of 5 or 6 weeks. Bnt these first eases occurred, accord-
ing to Dr. Choppin, in the immediate vieinity of the honses in which two of the
officers of the Seuder (Clarke, the purser, and Elliott, one of the enginecrs) died soon
after the arvival of that vessel, : T

The focal conditions which favor the development of the exotic gern are "’“Tr'lm“"': i ‘ ™
(a) Latitude. Ouraccount of the seographical limits of the pruva‘immn of the l]!.‘!l]:lﬂ.{! nig |
suffices to show the influence of latitude, which appears to be simply a l‘lllﬂﬂt.lﬂl:l of ") Bt
temperature. (b) Altitude. The facts do not justify the conclugions that the lnr[um- m
tions as to altitude depend selely upon the lower temperature of elevated regions, BE g, -|
As pointed ont by Hirsch, “* the disease stops short at many points in the West Indies, I Finthy, "
where the climate is still in the highest degree tropical. On the other hand, there
have been epidemics in eool weather at very considerable alti l,l'l.lt-l.','l?, ns, for ﬂ:{lnmiﬂc. at ;
Neweastle, in Jamaica” (elevation about 4,000 feet). In the i'!_.tItIIL]HE the nrhmul.w hias
rarely appeared at a height of more than 700 feet. In Fﬂu}imﬂ it has ]'rl'uvu:lud nt
Cordova (2,500 feet), but it is unkoown in the citios of (Lllrw.nh_n, .‘.f:u!n‘pn‘, m_ul I umlnhn3
which have an elevation of morethan 3,000 feet. In Spain 2 gingle limited m!tl:-nm.h
has ocenrred at Madrid, which is about 2,000 feet alinve l.]hm sea level ; Iml.. “I'"f this
exception the altitndinal range has rarely exceeded 1,000 feet.  In the United States
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the most elevated locality in which the disease has prevailed as ::m uPJ.iih_mnlq_: is ':_'hll!'i:
tanoogzn, Tenn., which is 715 feet above the unu_lnvu]: I:LL‘]I Yellow fov l..'I!“-JH-i LIhrﬂcil]H-E.lq -LI_
a disense of the seacoast, and while in great apidemies it Jl_m:r' ]Tﬂﬂ‘-”“ﬂ_““ ely CLLIEN

in the interior, it follows, for the most part, the conrss of navigable rivers. (d) 1t “—"
4 disense of cities and towns of considerable size, and rarely extends to *‘f‘“"” m““:l"

villages, or among the scattered riural popnlation. (&) In ﬂ-r’:npurt t-.m‘.vn:a it freq llL:Iil] ¥
makes its first appearance in the vicinity of the wharves, or in local |t1mf fm""ﬂm,c", Wy
sailors.  (f) Above all it is a disease which is int!n.u.lmnr'[_hg.r local i_'"M""'“".‘,I'_m"fff““““-
In those places where it is endemic it haunts the low lying ru.ml filthy I!I{i"[‘t-ll}llii u_f the
town, and in epidemies it exhibits a marked praforence for tnw‘uu. which are in J:m
unsanitary condition. It frequently happens thiat Wll{‘l:!\ L i,uwul is invaded the dI.H"
ense i limited, for o eonsiderable time at least, to the filthy plm'tl:umi of E.Em place, in
which the degraded victims of poverty and vice congregate in r]?-venulntml apart-
ments, surrounded by the filth which neenmulates in such localities w!ten‘ not klarft;
under a rigid sanitary supervision. (g) Decomposing arganic matler of animeal origin
spoms to furnish an espeeiaily favorable nidus for the germ. This is shown by its
favorite haunts and by the fact that in marshy places in the vicinity of Ei.t-i-EH whers
it provails, and where vegetable decomposition is active, it does not effect a lodg-
ment. On the other hand, the influence of putrefying organic matter of animal
origin in the production of epidemics has several times been inade apparent.

Dr. Parkes, the famons English hygienist, maintained the fecal orvigin of the dis-
ease, and there seems to be good reason for the belief that the accumulation of this
kind of filth in exposed situations is favorable to the development of an epidemie.

Conditions relating to seil and geological formation have not been shown to influ-
ence in an essential manner the development or diffusion of the disease. On the
other hand, the numerons epidemics which have osenrred on shipbhoard show that
the disease is quite independent of such conditions, and at the same time disprove
the theory, so vigoronsly maintained by numerous authors during the first half of
the present eentury, that the disense is doe fo emanations of the same natnre as
those which produce the so-called ‘“malarvial fevers.” Meteorolagical conditions con-
trol in o most decided manner the prevalence of the disease in localities where it is
enddemie, and its epidemic extension when new infected centers are established among
a snsceptible popelation. The inflnence of femperatire is ghown by the fact that it
ig a4 disease of the tropies and of hot seasons; that it prevails thronghont the year in
the cities of Rio Janeiro, Havana, and Vera Crnz, althongh to & much less extent
during the cool season; while in more temperate regions its prevalence is limited to
the summer season. It does not prevail as an endemic disease in places which have
a mean winter temperature much below 659, and as a rule epidemics are not devel-
oped at a lower temperatura than 75° to 80° F.  The approach of cool weather checks
the progress of an épidemie, and it is arrested completely when the temperature falls
to the freezing point. There are, however, numerons faets which indicate that the
infections agent is not destroyed by a freezing temperature, althongh rendered inac-
tive. Epidemics which have been checked by frost have been revived by the recir-
rence of warm weather, and in eertain instances in temperate regions the germ has

“sorvived the winter, and a second epidemie has ocenrred withont a new importation
(Memphis, 187570 ; Cadiz, 1200-'01 ; Malaga, 1808-'09). Epidemies which originate
early in the season often terminate before thers is frost, simply beeanss the suscepti-
ble material is exhansted ; but when strangers venture within the infected area they
furnish evidence of the continned activity of the morbitie poison by falling vietims

to the disease, The influence of season is shown by the following tables :
. -
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Mortality from yellow fever in Rio Janeiro during the year 1886,
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The above tables show us that temperature is only one of several factors which
control the prevalence of the disease, for with a tolerably nniform tempueratnrg
during a series of years, at Vera Uruz, for example, we have some years marked by a
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very congiderable mortality, e. g., 1575, 1831, and others, in which butfew cases ocour,
even during the hottest part of the season, e g., 1864, 1570, 1679, Again, it happeus
that after a summer of almost complete exemption an epidemic is developed in the
autumn which rons throngh the entire winter (1850-'81). An important factor which
does not nsually appear in statistical tables relates to the nnmber of susceptible indi-
viduals present at different times. The arrival, for example, of emigranis or of
bodies of unacelimated troops at Havana or Vera Cruz would almost inevitably Lo
followed by a mavked increase in the mortality from yellow fever.

Although the development of an epidemic seems to require a comparatively high
temperaturs (75° to 809), experience shows that it may continue in full force af a
much lower temperature (60° to 70°) when local eonditions are favorable and a sus-
coptible population is exposed in the affected area. A good example of this is
given by the epidemic at Chattanooga, Tenn., which city was invaded for the first
time in 1878, We obtain our data from a paper by Dr. J. H. Vandeman, late of the
Marine Hospital Service,

The first imported ecase, o refugzee, was taken sick Anguost 17, died August 21.
The first case among the residents of the city occurred over 3 weeks luter (Septeim-
ber 13), and proved fatal on September 1%, The further progress of the epidemic
and the mean temperature for each week are shown in the following talle:

Lpidemic af Chatlawooga, Tenn,, in 1278,

- s N Mean
Week ending— cm{;‘;, Lreathia. | tumpors-
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Here we have an epidemie, which was at its acmo when the temperature was helow
the mean temperature of the winter months in Rio J aneiro, Havana, or Vera Cruz
The monthly mean temperature in the last-named city, and the mortality for -:-u:lnu
mouth for a period of four years, are given in the following table : :

Morlality in the city of Vera Cruz for four years.

—

1878, | 1579, | 1880, 1881,

Months. | Me 7 P e

{Deat L tumptzm Deaths, tnﬁ:ﬂ?n- Deatha, lu_ﬁ{;:ga-'ﬂvntha. luﬂm-“
s g e, LuEra. ture, ml:::-"-'
TARGAFY <. i6| s 6| 720 2| mh 25 _G'i'ﬂ;
:le::r::].lnrg.-...-,....._,- i G 72,0 i | TL & (1] 753 23 117:4
T 0 .0 2 8.9 1 ol 1 1 20 T5. 4
2 el ot ii L5 1 70,0 1 80, 8 o0 771
e r g 5 7 g.n 1 B 4 0 84.0 0 B35
rs lﬁ as:.u | 1| B35 | 0 BO. 4 933 BLG
P 1 85.6 2 80,6 1 B7.G 132 881

FA. 6 1 B0. 5 3 86,2 0 57
![!}ip!.em]l:r....-,..u.-..... 6 814 3 80, 7 0 8.0 s | mh?:
Nﬂl‘ﬂ:::.lll'"r ................. ! i.'r I-'.ti 2 ] FE.0 | 42 T.5 | 25 PII}G
sb M .3 0 70.0 92| 58.7| 18| 75.3
70, 0 T i 0 | T4 4 7.6




62 ETIOLOGY AND PREVENTION OF YELLOW FEVEL.

An iuu;lmul.inn of the above table shows that after un epidemic in the summer of
15878, :w'l:uc_;h mu}'dhﬁ siid to have lasted from June to December, two seasons of com-
parative immunity followed, which ean not be ascribed to a lower temperature,
1 fltll!ml, the average tem perature for the six months from April to September, inclu-
give, was somewhat less in 1820 than in the epidemie years 15878 and 1881, Awrain
we see that in 1880, after an unusually healthy summer, yellow fever lu-m-u,i]a_a,dﬁt(_. ,:,
considerable extent during the months of Octuber, November, and December, al-
though the temperature was less than during the correaponding months of the ,|n1-u,-
ceding year, The epidemic impetus continued during the following year, attaining
its maximun of intensity in the months of May, June, and July, although in two of
these months (May and June) the temperature was lower than in the corresponding
months of the preceding healthy summer,

Another factor of importance in the ctiology of yellow fever epidemics is atmos.
pheric moisture and precipitation. Yellow fever is a discase of the seacoast and of
the margins of great rivers, and it does not prevail in arid, desert places in the
interior, although the clevation may be but little above the sea level, and the tem-
perature extremely high. There is reason to think that this difference is largely due
to the difference as to the moisture in the atmosphere and in the soil. Some authors
have insisted especially upon the presence of mois ure in the atmosphere almost to
the point of saturation as an essential condition for the development of an epidemie.
But, on the other hand, epidemics have oecurred in unusnally dry seasons, as at New
Orleans in 1841, In Martinique, according to Duotronlean, yellow fever has some-
times committed its greatest ravages after and dorving the dryest seasons,

La Hochoe states that the epidemies in Philadelphia were “connected in most
instances at least with a deficiency of atmospheric and terrestrial humidity—thongh
in all instances of ils oceurrence it will be found that, prior to the aceession of dry
weither, the earth had been more or less saturated with rain.” As pointed out by
this anthor, * the coexistence of a clear atmosphere is often seen.” The fact geems
to be that, while a cortain amount of moisture is essential, the limits vary consider-
ably. In gqucml, it may perhaps safely Dbe said that the degree of humidity and
the temwperature most favorable for the rapid decomposition of organic material,
which forms the nidus in which the infections acent muoltiplies, are the most favorable
for the epidemic extension of the disease.

Heavy raing, by purifying the air and cleansing the streets and sewers of an in-
fected city, exercise a favorable effect upon its sanitary condition, and in the tropics
the commencement of the rainy season often puts an end to the prevailing epidemic.
It is probable that the statement made by some anthors, that upon the coast of
Guiana, and elsewhere in the tropies, dry weather is favorable to the spread of the
disease, is but another way of stating the fact that the heavy rains of tropical regions
are unfavorable, the dry weather being only dry by comparison.

In the north temperate zone sontherly winds are favorable to the progress of an
epidemie, becaunse of the elevated temperature which accompanies them, and, on the
contrary, northerly winds have a tendency to arrest it. Fresh sea breczes, =L1|-:l es-
pecially the trade winds in the tropics, by reason of their {;mmtnncy_, are beneficial
from a sanitary point of view. They dilute and carry away the poisonons epmana-
tions from the foul and narrow streets of infected citics and refresh and invigorate
the population.

There is no evidence that the infectious agent of yellow fever can be conveyed by
{he wind in an active eondition to any considerable distance, au d the wind has but
little to do with the dissemination of the disease. In cities the extension of an
epidemic from centers, resulting from the importation of cases ‘u‘.r fomites, is “fmf'l"}'
quite gradual and independent of the prevailing curru‘utﬂ of nir, Tlhﬂ board of ex-
perts appointed by Congress to investigate the epidemic of 1575 arvived at the fol-

lowing conelusion : . it
# We kuow of no instance, either from our own ohservations or from the published
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records of yellow fever, in which it has been est Ilhrtiﬁhuﬂ that Ilh.ﬂl‘l.m!:“m-: :I..:::hll:ll:::.‘

enrried to any considerable distance by :Lunuﬁj}lmrm. currents, “1. i_'g! Ia.ug,l :_ ,'_.] 0

veliieles of conveyance otler than those eonnected with hnman tI’41|‘llb-EI.!I.I{ ;-l ny 1I, - o
In the comparatively small and landlocked l|rur1:u1: of Havang I\‘ml:sfu.a 1;:;11::

anchor some distance from shore and which are Ilil.'.pl; in a good sanitary t:un:r: ion

do not suffer from yellow fever unless unacclimatized members of the crow are per-
i ¥ sliore.

]m":l':j:a:ull{; !I-;::I::: ::.l the wharves, on the contrary, are very likely to become i.ui'm:l. :::Ll
There are, however, numerous instances in which wvessels have become 'ml'm,tu
from ilie shore or from other vessels, or in which yellow l'u'.'m: ]u.;.a npjlmm‘mll in places
lying to the leeward of infected vessels, in “"!111:13 t:'lm transmission ul_t-lu: 1]1_&1:::;5-: ln!u
been aseribed to the ageney of the wind. It isdiflicult to tinuni{t to what extent t‘hm
explanation is correct, for we would have to be sure tliat no 1}|r::-:t.umumn nication
had oceurred before accepting it; and the possibility that the infection may be eon-
veved to the shiore by infected articles thrown overboard, in the case of infected ves-

m:ia anchored to the windward of healthy places, must be borne in mind.

PROPHYLAXIS.

What has been said as to the etiology of yellow fever indicates clearly enough the
measures of prophylaxis to be taken in localities subject to invasion. These are: (a)
Exclusion of the exotic germ of the disease by the sanitary snpervision, at the port
of departnre, of ships sailing from infected ports, and their thorough disinfection
at the port of arrival when there ig evidence or a reasonable sospicion that they
are infected ; (1) isolation of the sick on shiplboard, at quarantine stations, and, so far
as practicable, in recently infeeted places; (¢) disinfection of excreta, and of the
elothing and bedding used by the sick, and of localities into which cases have been
introdnced or which have become infected in any way ; (d) depepulation of infected
places, i. e., the removal of all susceptible persons whose presence is nob absolutely
neceszary for the care of the sick.

The time quarantine of former days, which proposed to exclude the disease by de-
tninivg sliip and passengers at a quaranting station for a fixed period of time alter
its arrival, irrespective of its sanitary condition, and if yellow fever peeurred on
board to quarantine the vessel for a certain number of days after the ocenrrence of
the lnst case, has been found nnreliable and has bLeen pretty gencerally abandoned.
The modern method of exelusion which relies upon the sanitary snpervision of the
ship at the port of departure and, so fur as practicable, while in transit, and npon
isolation of the sick and disinfection of the vessel when cases of yellow fever have
oceurred on board at a quarantine station provided with the appliances for doing
this in an effective manner, hag proved far more snccessful, Reliance npon a time
quaraniine is nnsafe for the reason that the vessel may remain infected for an indef-
inite period of time after the ocenrrenee of cases on board, or even independently of
any case, if she has been at the wharves of an infected port. No more eases oceur
after all of the passengers and crew snsceptible to the disease have suffersd an
attack, and it may happen that there are no snsceptible persons on board; but the
vessel is none the less infected and dangerons to the inhabitants of the port which
admits her to pratique without a thorongh disinfection. On the other hand il we
are to trust to the measures indicated the sooner they are put into execution the
batter,

Depopulation of infected ships or towns, when yellow fever makes its appearance
during the epidemic season, is a mensure of great importance, which should be car-
rigd out, when practicable, under proper medieal supervision. It has often hap-
pened, especially upon naval vessels, that the well are retained upon the infected
n_l.l.ip. and the sick sent to a hospital on shore, under the idea that the chief danger
lies in contact with the sick. This is a serious mistake, and has resulted in the loss
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of many lives, In the United States Army it is well understood that all susceptible
well persons are to be removed to a healthy locality as soon as yellow fever is known
to have effected a lodgment in quarters oceupied by troops. It has been found by
expericnce that a move into camp checks the progress of the disease among the gar-
rison, althongh this may be established but a few miles from the infected barracks,

In the case of towns in a conntry subject to invasion by the disease depopulation
often oceurs in a way which is most dangerous to other communitics, It very often
happens that the nature of the disease is not at first recognized even by the physi-
cians, and when recoguized the hope is cherished that it wiil not become epidemic
until a considerable mortality, or the death of some prominent citizen, aronses the
fears of the people and a general “stampede” occurs. The attempt has often been
made to shut in the people of an infected town by means of a “ sanitary cordon,”
composed of armoed gonards, This procedure is not only inhinmane, so far as the sus-
ceptible inhabitants of the place are concerned, whom it is proposed to compel to
rewiain within the infected area, but it is, as a rule, futile; for when a frightened
man Jdesires to escape from an unseen enemy it is diffiealt to keep him in a place not
siirrounded by insurmonntable walls, or by an impassable barrier of some kind,

At the International Sanitary Conference of Rome (1855 the following resolution
was adopted, with a single dissenting vote—that of the delegate from Turkey :

6. * Land quarantines and sanitary cordons are nseless.”

This related, it is true, to cholera, but it applies as well in the case of yellow
fover, Another resolution, adopted at the same conference, is to this effect :

24, “The measures recommended against cholera are, in general, applicable to
vellow fever and to other diseases which prevail in epidemic form, nunder the influ-
ence of bad sanitary conditions, and which are transmitted by human intercourse,

éi'he most effective measures for preventing the propagation of diseases of this
class ane :

“The sanitary improvement of cities and of vessels sailing from infected ports,
isolation of the sick, and disinfection of infected or suspected articles and loealities.”

In yellow fever we require, in addition to this, depopulation of the infected locali-
{ics whenever it is practicable, and this should be etfected systematically, and with
due precautions to prevent the transportation of infectious material to other places.

OF ull measures of prophylaxis, those which relate to the sanitary improvement of
cities and towns linble to become infected are perhaps the most important. Muniei-
pal hygiene has made great strides since the early part of l-:lua present {:ﬂj‘:ll_illl'}', n.“d
it is probably to this fact, more than to any other, t-lmt-‘ certain Northern ulI:mu wh'l‘uh
formerly suffered severely from yellow fever epidemics owe their long immunity
from such visitations—e. g., New York and Philadelphia. = ‘

Individual prophylaris requires the individual, first of all, to avoid infected locali-
ties. If it is absolately necessary for a susceptible person to visit o place where
yellow fever is prevailing, or to remain in one in which it has ei‘l'ﬂntEfl a lodgment,
Jie should observe the following precauntions: Keep away from Imrjl?uug and filthy
portions of the city: avoid the vicinity of the wharves, and all localities l:muwu f_.ol'm?
centers of infeetion, especially at night; sleep as far from t-I1_u gru‘mnd as possible ;
avoid excesses of all kinds, and especially in the nse of aleoholic drinks; keep out of
the sun during the hottest part of the day, and be careful not to become overheated

- violent exercise ; avoid constipation. 1
h&“:;:.}il reference t:: the method of prophylaxis by inoeulation, pruct-li:;ml in Bfnml by
Dr. Domingos Freire, and in Mexico by 1]}1', Carmona y Yalle, the writer, after a care-

: imati has reported officially that— .
fll]:.l:[}‘i;:r(:?:aui:t::{: I;uLiBIhc:mry evidence that the method of inoenlation practiced by Dr.

ineos Freire has any propbylactic value. .
D[::I’;E:::::i;m of Dr. éﬂfm:nm y Valle, of Mexico, 1_'-u have d{g::uvcr:}ﬂ the Eﬂﬂﬂlﬁﬂ
canse of yellow fever have likewise no scien tific basis, and he l‘m?: failed to demon-
strate the protective value of his proposed method of prophylaxis,

fip—
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INCUBATION,

The period of inenbation in yellow fever does not usually u:-:_ci:l.-ﬂ 4 or 5 days, and
may be less than 24 hours. Instances of o much longer period of incubation qu'u_hif'en
given by various authors—even as long as 6 weeks or 2 months —but we are amt:.&fimtl
thiat these are due either to error in dingnosis or to the facet that the eases resnlted from
the establishment of & new and unrecognized center of infection. Those whoe believe
that the disease is only communicated by personal contagion naturally date the ex-
posure to the Iatest date when such personal contact was possi ble. Thus, when a
firat case occurs on o ship ot sen, two or throo weeks affer leaving an infected pore,
the period of incubation is supposed to be at least this long. On the contrary, the
attack is due, in all probability, to the fact that theship is infeeted, and the first case
will probably be quickly followed by others which have no direct connection with it,
bt result, as it did, from exposuore on the infected vessel. Instanecesof an attack
ocenring within 24 honrs after arrival in a city where the disease was prevailing as
an epidemic are numerons and well anthenticated. 1Dr. Rosh says in his account of
the epidemic of 1793 : * The seeds of the disease, when received into the body, were
generally excited into action in a few days. I met withseveral ecases in which they
acted so as to produce a fever on the same day on which they were received into the
gystem,” Duaring the epidemic at Gibraltar, in 1804, strangers were in several in-
stances attacked on the second or third day after landing, and some are said toLhave
been seized on the first day. According to Drs. Pariset, Balby, and Frangois, the
period of incubation at Barcelona, in 1521, appeareill very short. * We have,” they
say, “ very strong reasons to suspect, and these reasons are fonnded on facts, that
this period does not excesd 24 hours, or 3 days at most.” (La Roche.)

In the epidemic at Fort Barrancas, I'la., in 1875, the writer had an epportunity to
fix the limits of the period of incubation. The whole garrison was exposed in the
infected locality, and a nnmber of cases had ocenrred when the command was re-
moved into camp in a healthy place across the bay, near Fort Pickens. On the day
following the removal 7 cases were sent back from the camp for treatment in hos-
pital. The next day 11 eases came from the camp, the following day 2, and the fifth
day 2. The remnant, consisting of 48 individnals, remained in good health until a
month later, when 2 cases again occurred in camp. We do not believe that these 2
cases represent a prolonged period of incubation, bat suppose that in the interval the
eamp had also become infected,

It is proper to state that several anthors who have had great experience helieyve
that the period of inenbation may be extended to 4 or even more days. (Blair,
Hush, Ferand.)

CLINICAL HISTOLRY.

As a rule, an attack of yellow fever is not preceded by any well-marked premonitory
symptoms.  The attack may ocenr at night in one who went to bed in his usual state
of health, or in the early morning, after an uninterrupted sleep, or during the day,
while engaged in ordinary oceupations. In other cases there is a feeling of lassitnde
amd discomfort for two or three days prior to the attack, with loss of appetite, slight
pain in the back and loins, a feeling of giddiness or slight headache, flatulent eructa-
tions, constipation, a tendency to perspire at night or npon very slight exertion, and
more or less muscalar debility, together with « disinelination for any mental exer-
tion,

Dr. Wragg, who had charge of the Roper Hospital, at Charleston, during the api-
demic of 1354, made particnlar inquiries with reference to premonitory svimptoms,
and states that “out of a tolal of 295 cases (1l nlitack was sudden i;n 'Jt;; in '.:53{5
came on insidiously, the patient complaining of malaise, ote., for a considerable timo:
and that 101 offered the usual symptoms characterizing the approach of fever. ¢

4067 ]
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The attack is commonly inangurated with a more or less decided chill, which by
its violence and duration affords some indication of the probabie severily of the case.
In certain grave forms of the disease, however, the onset is insidions, and is not
marked by any perceptible c¢hill. In a considerable proportion of the mild cases
also, especially in the tropies, there is no rigor, and the patient experiences at most
only a slight sensation of coldness, which guickly gives place to that of heat. Ifa
thermometer is placed in the axilla during the initial chill it will be found that the
temperature is already considerably above the normal, and very frequently it reaches
the highest point obtained doring the entive attack within a few hours from-ts in-
coption,

Accompanying the chill are other nervous phenomena, similar in kind to those
attending the onset of other specific febrile diseases. There is ceplalalygia, often very
severe, and located by preference in the forehead and supracrbital region; the eyeballs
also are painful, and there is intolerance of light in some instances. Painin the loins is
a very constant and early symptom, which occasions much distress, and sometimes
extorts groans and cries from the patient. At the same time pain is usually experi-
enced in the lower extremities, often of a very severs character, constitoting the
coup de barre of the French anthors; it affects especially the calves of the legs, the
knees, and the ankles. These sywptoms continue and are even aggravated after the
rigor has passed and the febrile stage is fully developed. In the meantime the face be-
comes flushed and sometimes deep red and swollen in appearance ; the eyes are shin-
ing and sulfused, the conjunetivin more or less hyperiemic and often deeply injeeted,
in severe cases presenting a fiery, inflamed appearance, which is accompanied by
photophobia; the skin becomes hot and dry and there is apt to be, especially in pa-
tients of a nervous temperament, great restlessness and jactitation.

Systematic authors have described numerous varieties of the discase, but these
are for the most part simply different grades in the degree of severity, or depend
upon individual peculiarities and complications. Yellow fover is the same in all
parts of the world where it oceurs, and every great epidemic furnishes examples of
the several varieties which have been described. It will snfiice here to mention
the classification adopted by one or two standard anthors. La Roche gives an
account of the clinical history of the disease under the following headings: Inflam-
matory species, including three grades, intense, mild, and ephemeral ; mugcsti_\ra
species, including four grades, aggravated, adynamic, wn]k'tu;,r._ and n]iﬂ[}ll?_.ﬂl-lc.
Beranger-Feraud, in his elaborate acconnt of the disease as it prevails at Martiniqne,
classifies the cases as follows:

First degree.—Mild yellow fever. :

Second degree.—Yellow fever of moderate intensity : (a) cases in which the onset is
frank : (b) cases in which it is insidious. ; .

Third degree.—Grave yellow fever: (a) ordinary forins, including l.I‘m wastrie, ad-
ynamiec, ataxie, congestive, and typhoid fonns; (8) rare forms, including the hypor-
esthet ig, gangrenons, algid or choleraie, and hydrophobic.

Fourth degree.—Yellow fever sidérante. :

Different epidemics are sometimes charneterized by the predominance of ong or the
other of the forms deseribed, and the character of the disease as to H-.I.'H"Gl'lf-}: olten
varies greatly during the same epidemic. The earlier cnses e ﬁmuuf-!mm mt!d and
the mortality small, while Iater the greater intensity or malignancy of the peison 18

shown by the oceurrence of a large number of cases of the severest grade, and even .

of those rapidly falal attacks denominated by the French si:ice'r:uu.r-r. et
It is evident, from the account given vf the s:;ulpt‘un:s nmllll‘u‘:il{'{! ab the "IHEFI:-,}U
an attack, that these are not sufficiently clmruutur:sll.u: to -:h-.tmnuuu.tllm ml.t:w;llr?:t c: u:
disense, and in the absence of a prevailing epidemie its early _I‘u{;{lgllltllﬂtgr:‘i‘l L]:;:-utq
largely npon other facts relating to the antecedents of the patient, ete, 1o complete

clinical history of a case, however, gives a tablean which is easily recoguized by one

who is familiar with the disease. In this elinical history the thermometric observa-
tions form a very important iteu.
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febrile paroxysm, lasting from 48 honrs to 7 or 8
The acme of temperature is reached at the
o is o descending one, interrnpted some-

Yellow fever is a ilizease of a aimgle
days, more eommonly from 3 to 5 days.

ontset, and from this time the temperaturoe lin
times by a slight evening exacerbation, up to the termination of the first period of the

discase—febrile stage. The second stage is characterized by great prostration of the
vital powers and lasts from a fow honrs to 2 or 3 days—slage of calm. The tempera-
ture during this stage sometimes remains i degree ormore above the normal, but more
pommonly it is normal or even subnormal for a time. This is followed in severe cases
by a reactionary fever of irregular duration whicl presents a more or less remittent
character. These features are shown in the accompanying temperature charks.
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cases the ncme of temperature is reached during the first 2 or 3 ours of the attack,
I'nomore protracted and severe cases it is not reached until the second or third day,
rarely later. In an analysis of 192 cases recorded by Faget, Jones, and myself, the
acmo was reached on the first day in 102, on the sreond in 54, on the third in 33, and
on the fourth in 3. The temperature rarely, if ever, exceeds 1082, The highest tam-
perature recorded by Faget was 107,29, Thornton, in o total of 143 eases oceurring
at Mewphis, noted a temperature of 108 in a single instance. With this exception,
106.5 is the highest temperature recorded by him, In my own observations 1062
has been the highest temperature noted. The temperatore often rises rapidly just
before death, and o very high post-mortem temperature (1082 to 110°) is a eommon
phenomenon.

In certain cascs the initial paroxysm is divided by a more or less complete remis-
sion, into two or more distinet periods of from 2 to 4 days' duration. These
cases, which possibly depend upou a malarial complieation, are not sufficiently nu-
merons to reguire & modification of the general statement that yellow fever is a con-
tinued fever of a single paroxysm. In relapses, which may oecur from improdence
at any time after the termination of the first febrile paroxysm, the characters of the
initial paroxysm are repeated, but in nonfatal eases the duration iz nsnally not so
long,

The pulse in sthenic cases is full, strong, and hard at the ontset of the attack, and
may reach 120 or more pulsations in the minnte, more commonly not more than 100
to 110. It diminishes in rapidity and force as the disease progresses, and this oceurs
even when the felrile heat is not reduced tor 2 or 3 days, and is considered by
Faget a valuable diagnostic sign. During the second stage of the disease the pulse,
however havd and aceelerated it may previously have been, becomes preternaturally
slow and soft. The feebleness of the heart, which seems to suffer especially from the
action of the yellow-fever poison, and which has undergone a certain degree of fatty
degeneration, is shown by this very compressible and slow pulse, which is often
reduced to 40, and sometimes even to 30 beats per minute. This constitutes a very
characteristie feature of the disease, and affords an important indication for treat-
ment during the period of depression, or ““ calm.”

The fongue is sometimes but slightly coated at the outset, and is nsnally moist;
cenerally it quickly becomes covered with a white coating, which may be in streaks;
the margins as a rule remain red; very commonly the tongne is narrow and pointed,
differing in this respect from the broad, flabby tongue of thﬂh malarial fevers., In T:Ilﬂ
progress of the disease it often becomes dry, and the coating assumes a brownish
color, or it may become very foul and loaded with sordes.

The face is at first flushed or bright red and swollen, or it may be of a dusky violet
hue; this, with the deep red snffusion of the eyes in severe cases, is qml:n: I:]Iflﬂ“ftﬂ“
istic. The countenance often has an expression of anxiety or pain, or of dejection ;
again it may appear dull and indifferent.

In the last period of the disease, in fatal cases, the features become shrunken—
sometimes bloated and flabby ; the brows ate often contracted, and the eyes sunken,

with ecchymosed lids. >

The hyper:emia of the conjunctivee in mild eases may be tem!mmry; in the mors
s ‘:;“EH it is apt to last through the first period, and in Lqumk];-f fatal cages the
eyes may be deeply injected thronghout. Usuoally, IJ::,' thﬁ* third {][I:j’ a careful inspec-
tion will show that the conjunctivi have a yellowish tinge, which becomes more
i the disease Progresses. ] :
m"ﬁ”;;'; is hot and ﬂ:iry in some cases thronghout the first period ; in others it soon
becomes moist.and there is a tendency to free 1““‘-'5|'i’:"'ti“"' whieh 19 rﬂlm!] ly ind “Ef"l
by covering with blankets, warm drinks, cte. Even in thosecases in which the skin

ination of the first period is marked by a soft, cool, and nsu-

ig hot and dry the terod _
' iin ¥ s and dry up to the fatal

i faco. In exceptional cases the skin remasing lot and
e : the surface becomes gold

termination, When deathoceurs in the stage of depression,
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and often is covered with a clammy sweat. Many _ﬂ“”m"“ have _"'l'”'k“" of a ]“HI]L]“.“,I
odlor given off from the surface of J‘L:lhn‘-'-h“'-"_*"' |'I'-11I""t-"*'- and various m..m"ltf].’.h :”]'
been made to define its character by comparison with other kunown odors. l T l:un 1
said that it resembled that of the ¢ washings of a gun,”  Dr, Jackson describes it as
“ giekly and faint, and not unlike the smell of a fish m:L_rlmt.." ‘

The color of the skin, which has given name to the disease, is not always seen, but
usually a yellow discoloration berins to make it.s Appearance _t:.uvm-{l the e:nd of tha
first period, and later becomes more intense, lasting for some le_q? after convalescence
is eatablished. It varies muchin intensity, from a slight yellow tinge to a deep orange
or saffron color. In certain cases the skin presents a mahogany color, or that :_n[‘
bronze. In fatal eases the yellow color is developed immediately after death, aven if
it has not heen very noticeable before disselution took place. : :

The proportion of eases in which this yellow color of the skin is n::llwer'-'eﬂ. varies
greatly in different epidemics, and even in different periods of the same epidemie,
Dr. Rochonx states that in the West Indies it is abseut in about half of the eases
that recover. Berenger-Ferand, referring to this statement, says that there are in
faet two kinds of icterns in yellow fever, the one due to blood pigment, denominated
by Professor Gubler hamapheique ; the other to bile pigments, and called by the same
aunthor bilipheique. The first is considered by Ferand to be constant and characteris-
tic; it ocenrs at a time when the urine is albuminons and free from bile, and mani-
fests itself about the beginning of the second stage by a yellow tinge of the con-
junctive, of the face, and of the skin over the great vessels. It coincides with the
period during which the hmmorrhagie tendeney of the disease manifests itself. The
ather form of icterns appears at the end of the second period, or during convales-
cence, at a time when the urine contains a notable quantity of bile pigments; it
pives rise to the deep orange or saffron color of the skin whicl is so striking, hut
which only occurs in a certain proporiion of the eases, and can not be considered an
essential character of the disease. We are disposed to think that Ferand is guite
right in this account of the icterus of yellow fever. A slight yellow discoloration of
the conjunctivie can commonly be detected doring the second stage, even in mild
cases in which no discoloration of the skin is pereeptibile.

Various skin ernptions have been deseribed as occurring occasionally, but there is
nothing characteristic about any one of them unless it is the erythematous ernption
abont the gerotum which Berenger-Ferand believes to Le pathognomonie of the dis-
case, Other eruptions mentioned as oceurring oceasionally are petechim, vesicular
ad pustular eroptions, livid spots and vibices, ery thematous patehes abont the knees
and elbows, or a general erythematous eruption, papular eruptions, pustules about
the month, fuoruncles, ete.

The wrinein yellow fever, even during the first period, is reduced in amount below
the normal standard. This marked reduetion, and in fatal cases very commonly com-
plete suppression, is o notable feature of the disease,

The presence of albumen in greater‘or less amount is a symptom which is so con-
stant that it has eome to be generally accepted as one of the pathognomonic features
of the disease.

The diminntion in the amount of the urinary secretion in connection with the amount
of albumen present is of importanee in a prognostic sense, as it is to a certain extent
an index of the gravity of the attaclk,

Tho most marked diminution oceurs during the stage of depression, and the few
onnces secreted during the 24 honrs iu severe eases arve loaded with albumen to sueh

an extent as to form coagula which oceupy one-lalf to two-thirds of the contents of
the test tube.

In o series of observations made at Fort Barraneas, Fla., in 1875, to
amonnt and specific gravity of the urine
writer arrived at the following resnlts:

The amount considered in connection with the specific gravity is, of

ascertnin the
in nonfatal eases of yellow fover, the

course, an
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index of the total solids exereted. In the talde wo hiave aliming

. . ited from the specific
gravity colmmm the constant factor, 1,000,

1 ‘ The amonnt for the first duy is no donbt
too small, on account of the urine having beewr only pactly collected. It will be

tmtt'.d: that the amonnt inerenses, while the speeilic gravity diminishes, from the out-
set of the attack up to the time of complote convalescence,

Taking the average of sixteen non-fatal eases, I obtained the following results:

| Amonnt in finid sunces < spoeifie geavity — 1,000.]
Amtb.  B.G.

First day ..... D Ry S RPN - (L1 7. Sy | |
socond day -....a. i e A [ (1 ()= 1
AN gay- s s e e e e A e

HopyElelay s cssiores e e e e S
Fifth day ..o ..o...

e L L T E R AR T
SR e e e e e [T, e [ B

B R L e o e s S e Ty e D
Bayam b e S L e e e B
1T TS A e BRI e T S S T |
Ninthday: - - e o Raa ot S i R S e et DR L i AR
] e § Sl L e e e e

Risanth eyt o e e e e 37 x 11 = 407
B e e e § e [ e

It will be seen that the prodnet of the amonnt, multiplied by the speeific gravity,
is tolerably oniform from the third to the twellth day, and that this uniformity is
preserved by a daily falling off of the speecific gravity to compensate for the daily
increase in gquantity. To ascertain the product of amonnt maltiplicd by specifie
gravity in patients convalescent from yellow fever at a later date, I had the nrine
passed by sixteen convalescents, on fall diet, who had been out of bed from ten to
twenty days, preserved and measured. The rvesnlt was that the average of amonnf,
multiplied by the specific gravity for the sixteen cases, was 491—a prodoct bot ligtle
in execess of that obtained during the continuance of the fever when the patients were
quiet in bed. 'The firures in the table may then be taken as representing, approx-

imately, the normal quantity of urinary solids which should be exereted daily dor-

ing the progress of an attack of yellow fever, and if the amount falls materially
below these figures, defective excretion may be premised, and treatment and prog-
nosis governed accordingly.

In mild cases, only a slight trace of albwmer may be found in the urine fora day
or two, but usually the deposit is sufficiently abundant after the second day to leave
no doubt as to its charaecter; it beecomes more abondant at the termination of the
first stage, and in severe cases thronghont the stage of calm, at which time suppres-
sion is very liable to oeccur, especially if, as a result of exposure, the cutaneous
transpiration is checked. The early appearance and abnndant presence af albumen
is generally recognized as an evil prognostic. The reappearance of albumen, after
it has onece disappeared; indicates a relapse.

The amount of urea eliminated by the kidneys is less than normal, and in inverse
proportion to the severity of the attack. According to Cunizset, the qlmntit;vrt is
generally in proportion to the amonnt of urine secreted, and when the amount in-
creases it isa favorable symptom,  Uric acid is also said by this anthor to e present
in diminished guantity, but in mueh less proportion than the urea. He says: ““We
have seen urine containing only 7 grammes of urea per litre give a relatively
abundant deposit. of nrie aeid.” Bile pigments nsnally appear in the ‘]:mr: days of
sickness, and their presence is generally considered a favorable prognostic sign.  In
exceptional cases the nrine may contain blood, from renal or vesical hi:unurrlmgu.
The urine in vellow fever almost invariahly presents a decided acid reaction,

The symptoms conneeted with the wervous sysfem are varied. In mild enses the
'inl:elluﬂll. remnins undisturbed, and only o moderate amount of transient pain in the

T : .

e S it !5 T | T ¢ W TR S, T




ETIOLOGY AND PREVENTION OI YELLOW FEVEL. Tl

head and back marks the onset of the attack. In severe eases the frontal ]l‘i'“"[-"-ﬂ’_f’
and rachialgia are most distressing, and may last tln'mu_;hlrl_lla ”.": lirst !"“'””'_ of t']'*l’ .‘1 i
ense. 'This stage is also one of great restlessness ”.ml .]Flf'f_““h'-“i"' ; the ]’”-““]"t B :_"!’“
Yut little, and his sleep is apt to be disturbed by ‘1‘3t1'ﬁ~:‘51"5-7 i reams ; the “”I"d olten
apems to be in o state of tension, the patient i3 watehfnl, excited, :.u]-.l anxions. In
other cases the mind is ealm, and in others, arain, thers is a r.mulLL_mn of a |1;-.-_u'mut
apathy or indifference, Delirium is nof a very common u;,'lup_tuni in yellow 1::\1:?.
and the intellect often remains unclonded thronghout, even in mt_:i.l cases. .‘-e{:n_ue
eases, lowever, are attended with incoherency of ideas, or Ilul_]um:rnﬂ-mm_t, anid in
some there is active delirinm. More frequently the mind falls into a torpid condi-
tion, the patient is somnolent, and when awakenad is :liﬁpm.-mt tlr be taciturn. A
certain nnmber of fatal cases are characterized by active delirium, followed by coma,
and a greater number by coma graduslly developed. Ina limited mumber of cases
death is preceded by convalsions, and ocensionally tetanic symptoms of more u:f“ less
weneral character have heen poted. Among the nervons symptoms may b mentioned
deep sighing respiration, sometimes of a spasmodic character. Naturally the respira-
tion is inereased in frequency doring the tebrile stage; in the stage of calm it again
beeomes normal in mild cases, or sighing and spasmodic in those of a graver char-
acter.

There is complete anoreria dnring the first stage of the disease, but when the re-
mission ocenrs patients are very likely to desire food, and even to insist upon having
it. Thirst is a constant symptom doring the febrile stage, and also in the second
period, especially when there is frequent and copions vomiting—Dblack vomit. The
bowels are commonly somewhat constipated at the ontset.  In the second period of
the dizease there is apt to be more or less diarrhen, and in fatal eases a dark fluid is
often discharged from the bowels, resembling precisely that from the stomach. Oec-
casionally there is a discharge of pure blood, the result of intestinal hemorrhage.
A choleraic form of the disease is sometimes meb with in which there is profuse
diarrhen and eollapse, similar to that in the algid stage of Asiatic eholera.

Symploms connected with the stemach form a prominent pact of the elinical history
of yellow fever. The characteristic black vomit which has so much oceunpied the
atiention of medical authors is for the vulgar the most striking feature of the dis-
tase, and even many physicians reserve their diagnosis in early cases during an epi-
demic until they have had ocular evidenes that the vomited matter is black, The
common name of the disease in Spanish conntries—vomito—refers to this symptom.
Yot in a majority of the eases tlere is no vomiting of black matier. Indeed, thisis
recognized as a very grave symptom, and althoengh a eonsiderable number of recoy-
eries oceur after the characteristic black vomit has been ejected, this may be consid-
ered an exception to the general rule.

Fomiling is a common symptom during the first period of the disease; somelbimes
the fluid ejected has a yellow eolor from the presence of bile, but more frequently it
i eolorless and consists only of the fluids ingested, containing, in snspsnsion, a little
mucns from the stomach ; it is almost always acid. In favorable eases vomiting
ceases with the first period of the disease; in thoss of a graver character, after an
interval, perhaps, of 2 hours or more, during which there is more or less sastrie
distress, or a fecling of weight and discomfort, vomiting again ocenrs, either of a
clear acid fluid or of one of the varieties of black vomit. At first the black material
may be in the form of little floeenli suspended in a transparent flnid, © eoffee-rround
vomit,” and as the case progresses the amount of this material inereases, until the
whole fluid appears to be uniformly black. Upon allowing it to stand, however, it
commonly separates into two portions, and it will e seen that it still consists of 4 elear
liguid with the black matter in suspension. Upon misroscopic examination it will
be found that the eolored material is made up of little masses which are not blaelk,
but have a yellowish-brown color. A careful examination of recent specimens aliows
that these little masses confain decolorized and more or less deformed red Llood cor




i ETIOLOGY AND PREVENTION OF YELLOW FEVER.

puseles and granular lencocytes, and that the Irrnwlr: matter is diffosed alont these
agglomerated cellular elements and the matrix of muens in which they often seem
to be i:mlmlml: There is no donbt that the black vomitis due to passive hemorrhage
from the gastric mucous membrane, althongh this has been dispoted Ly some recent
authors—Freire, Carmona, Gibier, Formerly it was maintained by some that the
black matter was a seeretion from the stomach, and by others that it was * vitiated
black bile.” 1 have myself repeatedly verified the fact by microscopic examination
that it contains the cellular elements of the blood. In certain cases there is vomit-
ing of pure blood, resulting from more active gastric hemorrhage. This black
vomit is not always discharged during life, but it is extremely rare not to find it in
the stomach after denth.

The fact that the gastric mueons membrane is seriously involved in this disease is
shown not alone by the vowiting, the passive hemorrhage, and the post-mortem
appearances, but also by the constant fecling of discomfort or pain in severe cases,
and by a marked tenderness upon pressure over the epigastrinm.

Hemorrhage may ocenr not only from the mucous membrane of the stomach and
intestine, but also from that of the month, nose, bladder, and uterns, and even from
the eyes or ears. In some cpidemics epistaxis is quite common; it may occur during
the first period of the disease, but ismore frequent during the second, at which time
the general tendency to hemorrhage is developed. Next to epistaxis, hemorrhage
from the buceal mueons membrane, and especially from the tongne, the pums, and
the lips, is the most frequent.

In mild caszes of yellow fever, convalescence is quickly estalilished. TInstead of
the nsual depression which marks the second stage of the discase, the patienl, after
afover of 2 to 5 days’ duration, may enter almost immediately into convalescence,
and within a week may be ready to resume his nsual avocations. Dot insevers cases,
convalescence is often slow and may be interrupted by various complications—paroti-
tis, buboes, furuncles, abscesses, nepatitis, diarrhea, In the avmy, experience shows
that but few of those attacked are able to resume their duoties in less than 10 days,
anid a considerable number remain in hospital from 30 to 50 days, Blair found the
average number of days during which patients were retained in hospital after con-
valeseence was established to be 6.55 for mild eases, and 7.91 for grave cascs.

Relapses oceur for the most part during the early period of convalescence, or before
it is fairly established ; they are generally regavded as even more dangerous than the
first attack, Occasionally a relapse, or second attack, occurs as late as from 2 to 4
weeks after the termination of the febrile period of the first attack.

PROGNOSIS.

The prognosis in yellow fever shonld always be guarded, for not only is it a very
fatal disense in its severer forms, but cases which appear mild at the outset may
suddenly assnme a grave character. It is more favorable in the case of women and
children than with men, and is especially unfavorable in those of intemperate habits,
and in plethorie persons who have recenily arrived in the infected loeality. The
principal guide in forming a proguosis at the ontset of a caso is furnished by the
temperature observations. When the body heat does not go above 103° to 1034 F.
doring the first two days, a favorable result may he anticipated. Later, the amount
and character of the nrinary secretion is the most important prognostic indieation.
When this is seanty and heavily loaded with albumen, the cnse is very grave, al-
though the general appearance of the patient may be favorable, and he may insist
that he is ““all right” and wants something to eat. Oun the other hand, hopes of a
favorable issue may be entertained even in cases characterized by great prostration,
and in which the hemorrhagic tendency is pronounced, if the urinary secretion is
tolerably abundant and the quantity of albumen small. The throwing np of black
vomit is by no means a fatal sign, but as a rule the passive hemorrhages which ocear
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during the second stage of the disease ave of grave import. Epistaxis occurring
T = J £ A T NF . R LT !
aggs, g, T, during the first stage has been considered by some :i.l.li-hrnlb a Iu_t nluhltl, avent (1), .
= ] L . rl"h“ E“r]:'r SR POArance of in,["“.lll{:l_] iH nn Iitli-ll\'LJril.hlﬂ ng“ ; it 15”]&“ IF“HUETIL vornit.
g Sl ing and great distress and tenderness in the epigastric region. Intense and long
(-] : i i ; . L AR, T
P gontinued injeetion of ¢he conjunclivio, giving the eyes a fiery-red color, is nnfavor
il gy able. Delirinm, great restlessness and jactitation, and sighing respiration, are all
T R symptoms which give reason for anxiety as to the resalt. . .
o L byt The prognostic indications as fuornished by temperature observations are shown in
gLl PR the foliowing table, made by the writer, some years sinee, from a serics of cases in
ol ' which a complete and careful record had been made :
T F O
115, T - -'l: 1if l-,.-.. H, ' Mo, of Wo. of I’I?I'I'ﬂ!”]lg‘l}
b L T Ul Tite Cases in which the temperaturs was— uusll_'a. Anathia: af él:n:ﬂl 1
T T Y 00 P T 2 = e e o i e e o o1 B e 13 13 1040
e et s e e Bt o e o e i e o H] a 100
fln R R 8 L A S et e i 0, o e gt o, Jes Lo a6 b i1
L e R e e e e il I a0
e L e e e s S R L 87 [ L |
e L e e i i e e B e L T R e L el H R e e e
I L L o e e ey o Ll e 15 Olicsaraaias,
T e e S e T L e e T ol L i 260 T4 I .5
i E ‘Hi::u'[v:
i = =4 1
. MORTALITY.
L Lnfbearny, exprice sbom The mortality from yellow fever varies greatly in different epidemies and among
0er dubes 3 less thaa il different classes of the community.
o ¥
o 4 {0 ol days, Bl Among the natives of cities in which the disease is endemic, orin which it has fre-

ol 72 bospital alber oo quently prevailed as an epidemie, it may be as low as from 7 to 10 per cent, One
fi e i, reason for this comparatively small mortality is found in the fact that a considerallo
—L proportion of the cases in suech a community are among children. Among unaceli-
aryzs fhan £ miated adolts the mortality ranges from 20 to 60 per cent., and under certain cireum-
stances even exceeds {le iatter figure. In the great Philadelphia epidemies of the
lnst and the beginning of the present century, the morvtality was from 20 {o 50 per
cent. In the French Autilles, according to Dutronlean, the mortality during the
years 1851 to 1857, inelusive, ranged from 12.9 per cent. to 50 per cent.  Blair gives
the mortality at the Seaman’s Hospital at Georgetown (Demerara) in 1838 as 19.5 per
ceng.

At Vera Crnz the mortality for 7 years (1875-1881) acecording to Dir. Molina's
statistics, was 41.78 per cent. in the hospital for men, and 41 per cent. in the hospital
for women, In Rio Janeiro the mortality for the year 1870 was 17.4 pex cent. In
the epidemic of 1873 it was 23.3 per cent,

The mortality among the Spanish troops in Coba, nccording to the statisties of
Dr. Bastarreche, was, in the year 1855, 24.31 per eent., and in the royal navy 17.8
per cont,

Dir. Bemiss gives the mor tality rate for the city of New Orleans, during the great
epidemic of 1874, as 16,66, and classifying the cases according to age, lias constructed

4 : a table which we have nsed on o preceding page (p. 52).
il I ”m. :h:._-t' of death is given by Berengor-Ferand as follows, in a total of 1,059 cases
i ol occuring in the Freneh Antilles :
T g e Died on the second day, 16—1.5 per cent. ; thivd day, 56—5.3 per cent. ; fourth day,
[T L e e 11134 per cent: fifth day, 165—15.% per cent.; sixth day, 177—16.9 per cent.:

seventh day, 151—14.3 per cont

5 eighth day, 80—8.5 per cent.; ninth day, 42—3.9

.
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per cent,; tenth day, 35—3.3 per cent.; eleventh day, 25—2.6 por cent.: twelfth
34—13.2 per cent,; thirteenth day, 25—2.3 per cent.: {
fifteenth day, 8—0.7 per cent.; sixteenth ilay
].:1-—1.:1 per cent.; eighteenth day, 6 ; nincteenth day, 6i; twentieth day, 7 :=twenty-
first day, 3; twenty-second day 2; twenty-third day, 5 l:wanty-[’u‘u'rbli day .';'
twenty-lifth day, 3; twenty-sixth day, 5; I-‘ﬂ-"l:llt-_",.'-ﬁﬁ\"&ll”l‘ﬂﬂpf i i twauL}'-n?:h-ﬂ:
day, 1; twenty-ninth day, 2; thirtieth day, 1; thirty-first ﬂa,;,'.' 33 tl:irL}r-aEi‘nm]
day, 1; thirty-third day, 1; thirby-sixth day, 1. This table shows tI;ut 67 per .u.unt.
of the whole number died during the first week, and 82 per cent. during the first ll]‘ll
days, In a similar table constructed by Dr. B. A, Clements, of the United States
Army, out of o total of 111 fatal eases, death oceurred, during the first week in 73 per
cent.; during the first 10 days in 82 per cent,

: day,
fourteenth day, 21—1.9 per cent.;
y i—U0.6 per cent.; seventeenth day,

DIAGNOSIS,

Notwithstanding the well-marked features of a typical case of yellow fever, it very
often happens that the early cases in an epidemie are not recognized, and even in
fatal cases, with the assistance of an auntopsy, physicians not previously familiar with
the disease often differ as to the diagnosis. At the outset of an attack, indeed, thers
is nothing sofliciently chavacteristic in the symptoms to enable gven an expert to
decide definitely that the case is yellow fever, althongh there are certain indications
which may give him a strong suspicion that it is. The flushed face, fiery red eyes,
pointed tongoe, snpraorbital pain, rachialgia, ete. When such a case ocenrs during
the epidemie prevalence of yellow fever, or in a stranger at one of its endemic foei, the
inference nsually is that the individual has yellow tever; but this inference is some-
times a mistake, and more than one stranger is sent to the yellow fever hospital (Jura-
juba), of Rio Janeiro, who turns out to have some other febrile complaint, sometimes
one of the eraptive fovers. A case in one of our own seaport cities, with precisely the
same symptoms, ocenrring at a time when yellow fever was not prevailing, wounld

almost infallibly be prononneed *f malarial fever,” or “ bilions fever,” or “remittent

fever,"” as soon as it was evident that it was not one of the specific ernptive fevers,
And this diagnosiz wonld very probably be maintained if no evidence could be fonnd
that the individual had been exposed to yellow fever, even if the further clinical his-
tory of the ease corresponded with that of this disease. It isin this way that a series
of cases, oceurring perhaps in the practice of several different physicians, at the ont-
get of an epidemic are frequently called by some other name. The fact that the early
cascs in an epidemic are sometimes of a mild character adds to the liability to error.
A man has a chill followed by fever, and receives in the next 43 hours several full
doses of quinine; at the end of this time his fever has disappearved, and with the
exception of a eertain amonnt of debility, and perhaps an irritable stomach, he feels
quite well. The inference is that he had an attack of malarial fever w hich was ent
short by the trestment ; perhaps it was so, but the inference is the same in either
cnse. I have seen cases in the hospitals of Vera Cruz, for example, in which there
was a slight amonut of albumen in the urine, and in which the depression and slow
pulse following a single febrile paroxysm of brief duration seemed to me to be char-
acteristic of a mild attack of yellow fever, but in which the diagnosis was malarial
fever, and the brief duration of the attack was ascribed to the full doses of quinine
which had been administered. I have seen precisely similar enses during the preva-
lence of an epidemic of yellow fever, in which no qui nine was given, and in which, not-
withstanding, the febrile paroxysm was of brief dnration and did not relurn.  For
example, the case represen ted by tracing No, 1in the chart. 'This case Ly itself conld
not have been disgnosed as yellow fever, but ocenrring as it did witl several others of
the same mild eharacter, side by side with severe anid fatal coses of this disease, Tdid

not doult that it was due to the same specilic canse, and was in fact o ease of yellow

fovor.
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The ocearrence, in a southern seaport, of a group off eases of “pi“:";“r;ﬂ..I".f.::.r;.;:: .r:
particular locality, especially among 5'“{ ‘v"?l"_"'-'-'l Ih]i}ltlu.l-lw,lh H_h.““ * ‘l ':'i‘:f': :'ith?u
suspicion and lead to investigation. W lu‘m in such a eity, or in L'-"rl" |] oS s
the limits of yellow-fever invasion, and during tl:m.slluitﬂl-'r !umrl-]llﬂ, W hedr I'“ T!“
i malignant form of |1::-.1;:.ri;1l fover” lLas appeared in o r.:urtm"n llttm!-ud:. .u't.fb, 'l; slrni,hti
house, or square, or district, we shall not be apt to it e Sl ‘r.
disease is yellow fever. Malignant forms of malarial f'm'ﬂr_h_u:[ml;.: L”,Lh.{: cr}llT:ltI‘I}
rather than to the city, and ecases do not ocenr in groups ""'15'}"‘ city 1""'£”r where
the malarial poison is not renerated in its most intensa fﬂl'ltl‘r if at all. F U""l“'-l'].‘r':
very much nncertainty as to diagnosis arose from mistaken ideas as to the "':’L'“!“E'}'
of the disease. A considerable number of physicians in IaEIm l.:’uitmt ‘E-it:ltcl_-l m il |‘|l:u:1mr!.
that yellow fever and the malarial fevers arve closely allied if not identical :11&13:1&1551
due to the same general canses, and the idea was very prevalent 1-]1.'11:,_ under the in-
fluence of meteorological conditions, a mild form of malarial fE‘F'FE' might h}' t'r_“']f"'-"'
formed into the malignant yellow fever. Under this idea, physicians felt justified
in calling the mild cases in an epidemic malarial fever, and in reserving the name
yellow fever for those in which a yellow skin, highly albuminous urine, and black
vomit make np the clinical tablean to which they pave the name yellow fm'lar. Of H!E:Hn}
thiree prominent featnres, only one is a constant character which 1:*,:1!1 servein es tabligh-
ing the diagnosis i".'. mild cases, This is the presence of :T,Ebrritleu in l-!w nring. ﬂ"i.:' BOIE
period of the disease, even in the mildest cases, there will be a distinet trace of albn-
men in the uring, as shown by the nsoal teats, and this will®generally be sufficiently
abundant to leave no donbt in fhe mind of the observer as to the natore of the pre-
cipitate. In 6l eases ocencring during an epidemie in Jamaica, Donnet found allin-
men present for the ficst time: In 2 eases on the first day; in 11 cases on the second
day; in 19 cases on the third day; in 14 cases on the fourth day ; in 6 cases on the
fifth day ; in 4 cases on the sixth day ; in 4 eases on the seventh day; in 1 ease on
the eighth day. It will bie seen that in by far the larger number of cases the pres-
ence of albnmen was verified on the second, thirvd, or fourth day, The value of this
test in the differential diagnosis of yellow fever is indisputable. It is troe that a
frace of albumen is sometimes fonnd in the urine of severe cases of fevers of malarial
origin, but in cases of yellow fever of equal severity, as compared with these, the
precipitate wounld, as a rule, be very abundant on the third or fonrth day of sickness,
furming o deposit to the extent of one-fourth to one-half the contents of the test tule,
or even more. At the same time, a microscopical examination would show the pres-
enee of numerong grannlar easts from the tululi nriniferd.

These are found also, althongh in a smaller number, in the urine of the milder cases
during the second stage of the disease. For diagnostic purposes the character of
the febrile paroxysm, and especially the phenomena following this, which mark the
second stage of the disease, are the most important. The characteristics of the
temperature curve are sufficiently shown by the charts of typical cases in page 6T,
It must be remembered, however, that while the stage of depression is commmaonly
marked by a normal, or even submormal, temperature, in a considerable number of
severe and fatal cases the temperature still remains a degree or two above the
normal when the cool skin and slow, soft pulse wonld indicate, if the thermometeor
were not used, that there was complete apyrexia; or again, the skin remains dry,
amd the patient falls into a typhoid condition, with a Huetnating tempersture,
withons having liad a complete remission of febrile leat. 'Uhe second stage of the
diseaso i, however, commonly well marked in nonfatal cases, and is its most cha-
racteristic featvre; the remarkably slow and soft pulse, the evident prostration of
the vital powers, althongh the patient may be comfortable and even cheerful, and
S gt ) desirons of getting up, or of taking food ; the yellow tinge of the conjunctivie and
g i skin—mnot always present ; the tenderness on pressure in the epigasfric region, and
L | el often a feeling of weight and distress in this region, attended with intense thirst

Laie | jark and vomiting of a transparent aeid fluid, or of the char

nelevistic Llaclk vouiit ; the




706 ETIOLOGY AND PREVENTION OF YELLOW FEVER,

Luminnuyl to passive hemorrhage from the mucons surfaces of the mouth or nose:
ooEinr of -.I:u'l_{ blood from the guws, or lips, or sides of the red and fissnred I.uu;_-uc:-,;
the scanty urinary secretion and the presence of albumen, usually in considerable
amonnt; all of these symptoms constitute an ensemble that for the practiced eye and
hand is nnmistakable.

The differential diagnosis from bilious remittent fever, with which yellow fever has
frequently been confounded, is not always possible at the outset of an attack, bot
:c.lua. contrast in the complete clinical history of the two discases is snfficiently strilk-
ing. Remittent faver, as the name indicates, is characterized by pm'iudicnf reiis-
sions of the febrile heat; this is, however, in severs cases often not well marked so
far a8 exact thermometric observations are concerned, and is rather a remission,
usually occurring in the morning, of the general symptoms—headache, vomiting,
heat of surface, rapidity of pnlse—than a decided lowering of the body heat, as shown
by the thermometer placed in the axilla. But, as a rule, an attack of remittent fever
is made np of a series of paroxysms, each of which may be inangurated by a more or
less distinet chill; while yellow fever is essentially a disease of a single paroxysm,
in which, as shown by our charts, the acme of temperature is reached earl ¥ in the at-
tack, and the remission is characterized by a descending line extending often through
a period of three or four days. In remittent fever, on the contrary, the fall abtending
the remission is an abrupt one. The tongne in remittent fever is usnally heavily
covered with a yellowish or brownish coating, it is broad, and often marked upon the
margins by indentations made by the teeth, showing that it is swollen. In yellow
fever the tongue is usually narrow and pointed, often tremulons; at the ontset of an
attack it may be comparatively elean, or it is covered with a thin white, or heavy
cottony coating—oceasionally yellowish. The yellow color of the skin in bilious re-
mittent fever does not differ from that of simple jaundice, and is very persisient
when developed ; it is, however, far from being & constant symptom. The same is
true of the janndice which is oceasionally developed during convalescence from yel-
low fever. DBut, besides this, there is a more or less pronounced yellow tinge of the
conjunetivie and skin in yellow fever, which appears during the latter part of the
first, or early in the second, stage, and which in convaleseence quickly disappears,
In fatal cases this yellow eolor is more pronounced, and may assume a dingy brown
or mahogany eolor; the dependent portions of the bedy after death have a livid,
mottled appearance, and the discoloration resembles that following a broise which
has produced an effusion of blood, In the mularial fevers the spleen is more or less
swollen and tender, while in yellow fever it is not involved. In yellow fover the
intellectual faculties are commonly nnimpaired, at least during the febrile stage, and
often up to the moment of the fatal termination; on the contrary, delivium is quite
eommon in severe attacks of bilions remittent fever. In yellow fever vomiting of
Lilions matter is rare, and only oceurs, if at all, at the ontset of Lhe attack; while
later, the vomited matter consists of the fluids ingested, or of a transparent aeid fnid
containing floceali of mueuas, or of one of the varieties of black vomit; in remittent
fover the vomited matters are nearly always colored with bile—indeed, bilions vom-
iting is commonly a marked feature of the disease. In remittent fever, according to
La Roche, the quantity of urie acid in the nrine is notably increased, being in some
cases eight times as great as in health ; in yellow fever it 18 diminished—the amonnt
of nrea is diminished in both diseases, Suppression of urine is extremely rare in
bilions remittent fever, and extremely common in fatal eascs of yellow fever; tho
uniform presence of albumen in the Iatter disease has already been noted.  Finally,
the marked hemorehagic tendency in yellow fever distingnishes this disease from
bilions remittent faver,

There is a form of malarial fever, however, the so-ealled © hemorchagie malarial
fever,” which is characterized by the periodical appearance of blood pigiment in the
urine, with sometimes a tendency to hemorrhage from mucons surfaces. This is the
Jievre bilieuse melannrique of the Freneh authors, The clinical history of this discase
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ETIOLOGY AND PREVENTION OF YELLOW FEVER. (i
- . : : ey The digtinguishing characters are gaven
diffors entirely from that of yellow fever. B E
by Berenger-Ferand as follows:

¥ Pralonged residence in & malarial
dispensable predisposing cause.

“Tho disease is always preceded by
first, then more and more t:irllll‘l'l]'lmf_ﬂ;]-li'l'“ .

ili soct. producine a very deciied pninli. .
hlhur:::::::;lt:pfzurs at tﬁe outset of the attaclk, and is never wanting; it gives from
the commencement and thronghout the attack a u piform yellow color to the patient,
varying from greenish-yellow to a decided yellow nth:r.r, ,

“ The march is intermittent or remitient from the first, and the pulse, urine, anid
vomiting follow very exactly the variations nfienrpur:l.l_.l_lm. 4 i =

¢ [he vomiting is bilions, of a decided green color; it is a constant symptom at the
antset of an attack, and is arvested with the termination of one attack to reappear
with the next,

s After the fivst, or febrile, period the vomiting continues, Im_l: ]H‘E’HEI'?‘HH‘ the same
characters; it stains linen a bright green, and when collected in a basin it appears
transparent, and is of a beantiful emeralid-green ov olive color. : :

“'I'he tongue igmoist, broad, coverad at first with o heavy wh:t&_ fur, which soon
receives a greenish tint from the vomited matters. The tnngnP is not red, either
upon its tip or edges; it remains broad, heavily coated, and moist to the end of the
malady.

s The nrine is black from the commencement, and its color is charncteristic, so that
the patient himself is struek with it. It is usnally abnndant and frequently passed,
and only bas the melanuric aspect during the attack.”

In malarial hiematuria, as seen in this conntry, the nrine varies in color, according
to the amount of blood piginent present, from a light red to a deep claret, or porter
color. It is usually acid, and always albuminous. The presence of red-blood cor-
puscles has frequently been demonstrated by microscopical examination, and tube
casts, made up of grannlar matter and red corpuscles, are often present in the urine.
In the gravest form of the disease the patient falls into a typhoid condition, and at
this time epistaxis is likely to occur, or there may be, in rare cases, hemorrhage
from the stomach or bhowels,

The differential dingnosis between yellow fever and denguns will depend mainly
upon the fatal character of the first.mentioned disease, the presence of albumen in
the nrine, and the hemorrhagic tendency, as contrasted with the absence of these
features and the skin eruptions and arthritic pains in the other. Dengue, like mild
yoellow Tover, often terminates, after a fobrile stage of 48 honrs' duration, in ocom-
plete apyrexia, and the patients are able to resume their ordinary oceupations,
althongh feeling stiif and sore when making any movement ; more frequently there
isa retorn of the fever attended Ly a rabeoloid eroption, which euds in desquama-
tion, and is accompanied with a return of the arthritic amd muscular pains. This
stage may last but 3 or 4 days, or may be of much longer duration, but in any case
the disease is not attended with danger to life.

The bilious typhoid of Griesinger presents some points of resemblance with yellow
fever, bnt the clinical and pathological features are sufficiently distinet to make it
improballe that errors in’ disngnosis will occur when duoe eave is taken.

Quite recently, Dr. Diamantopulos, of Smyrna, has given an account of a discase
mider the name of fyphus icteroides, which is said to be distinet from the bilions ty-
phoid of the German authors, and which prevails npon the coast of the mainla nd,
and upon the islands of the JEgean Sea.  This name has frequently heen applied to
vellow fever, which the disease described resembles in many partieulars, although
no doubt distinet from it. It prevails in the summer and antumn. The attack
beging with a chill, followed hy fover, intense headache, pain in back and limbs,
jactitation, ete. The eyes are described as injected, glistening, and humid; the

country is the most powerfal, and, indeed, in-

nnmerons attacks of malarial fever, simple at
I taking in general more and more of a
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Epig‘{lﬂt]‘hlltl ig tender on pressure, the liver and spleen are more or less enlarged.
There ‘IH :L remigsion of the fever on the third or fourth day, and the second
stage 18 inangurated by a general improvement in the appenrance and feelines
of the patient ; later (fifth or sixth day), icterns is developed ; this is intense, gi -.-i:Tg
to the whole surface a golden or orange-yellow eolor, Epistaxis is [‘rm[m-un:t in this
stage, and hemorrhage from the bowels, bloody urine, and petechime in certain cases,
show that the disease has a hemorrhagie tendency. It is said to prevail endemic-
ally, or as an epidemic, and to be miasmatic and not contagions, Perhaps this is
the snme disease as was epidemic on the island of Mauritius in 1807, an account of
which has been given by Pelleran in the dvehives de Medecine navale (tome 36, 1251).
This author, after stating that up to the year 1867, the opinion was generally enter-
tained that malarial fevers did not exist in Mauritius, goes on to say that in 1867
“‘the cffects were terrible and so nnusnal that the epidemic was ascribed to importa-
tion.” Oune of the reporters quoted by Pelleran gives the clinical features as follows
“The patient fell suddenly ill when in perfect health, often after a full meal. The
gkin became hot, the face red, the eyes injected, the pulse monnted to 90 or 100 ;
the skin becamo yellow, the tougne dry and glossy, perspiration abundant, accom-
panied by a cold breath, and exceedingly feeble pnlse; afterward followed intense
prostration, with intolerable pain in the back, loins, and region of the liver. The
poor patient after 20 to 30 hours died in a state of collapse similar to that of cholera.
Another character of the fever was its tendency to relapse, to oceur at all seasons of
the year, in dry, elevated localities as well as in those which were low and damp, and
to be accompanied by hemorrhages.

It is evident that these fevers, if they prevailed in the same areas as yellow fever,
might give rise to confusion in the diagnosis; and also, that our knowledge of the
pathology of tropical fevers is far from being complete.

Many of the physicians practicing in the French Antilles recognize a fever called
by them fievre inflanmatoire as distinet from yellow fever. Berenger-Ferand has
shown, however, that it is in fact 1dentical with this disease, and only represents one
of its grades of severity.

TREATMENT.

The unsatisfactory resnlts obtained in the varions methods of treatment proposed
are shown by the fact that a majority of the physicians in those parts of the world
where yellow fever prevails, who have had an extended experience, agree that active
medication is injorious, and have settled upon an expectant or symptomatic treat-
ment, with careful nursing, as giving the most fuvorable results.  Yet the records of
the past show that a certain proportion of the cases recover under all modes of treat-
ment, even the most active and opposad to one present views. The famons De. Eush,
of Philadelphia, was thoronghly convineed of the advantages of copions bleeding dur-
ing the first stage of the disease, and aseribed the more favorable results obtained in
the epidemic of 1793 as compared with those of 1741, 1747 and 1762 to the more liberal
use of the lancet. Venesection was often repeated from five to ten times by Rush and
‘other practitioners of this date, and the amoant of bLlood extracted offen exeeceded
100 ounces—150 and even 200 in some cases. This excessive blecding was soon
abandoned, but the propriety of drawing blood at the ontset of the attack was main-
tained by many practitioners in the United States and the West Indies for many years
after the ““heroie® treatment of Rush had been abandoned, and the statistics ollered
in favor of this practice certainly compare favorably with the results abtained at the
present day by expectant treatment. Thus Dr. Catel, who was in charge of a m.i'li-
tary hospital at Martinigque, reports that, out of 176 patients treated during the first
24 honrs by bleeding, 5 only died—a mortality of 1 in 35; of 105 treated on t:hu seeoid
day, 11 died, or 1 in 9; and of 143 treated on the third nay, 40 died, or Lin 3. Dr
Lefort, a physician of the same place, also reports that 4 out of 5 of thoge bled on
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{he first day recovered, and asserts that on the second day blood-letting affords six
+ nes less ehance of success (La Roche). . A
1l“'ll]‘.l-::.': ]::11:11t- has been entirely abandoned, in accordance _wtl.h the ::h:m;_?-::fl Vviaws s
to the pathology of febrile affections, but it may be questioned whether in filue p'lurlll-
| regions, who furnish so large a quola to the mortaliby

rie new-comers in tropic: : .
it at the outset of the attuck might not still be

list from yellow fever, a single bleading
moticed wi nefit.

g 4::::::”::-'- :::.:;Il ;::'uu-.l'ly considerad an essentinl prErI- of the s.ul;i1:l1 [u;.;in_si—iu ‘l-i'i;ni-tlll:n’[,

We speak of them only to condemn them, except in thuug cases in which at t-ll.L' ont-

gob of an attack there is evidence that the :-':tunmluh contains UT.II-lI.{:t!!'iti."ii. :luui fion m““.t_

ing material which is the cause of nansen and llthTﬂIh'H. In this case a simple emetic

1mi;|.' be administered, with the sole object of unloading the stomach.

Purgatives have at all times been considered useful at the u_ulm}t- of an fr,ttm:]q of
yellow fever, and it is the standard traatment, w Imr{wur the disease prevails, tﬂ.m'-
minister a eathartic of some kind as soon as the patienf comes u (THCET ﬂlmm'-.':m_:m.
Opinions differ as to the best form of gathartic medicine ; some pl'ut’i.frn mercnrial,
some a saline, and othezs a full dose of olenm ricini. On account of JIIas 1:mmpt: .‘I..ILﬂ
thorough action and the absence of irritating properties, the last mentioned medicine
tsa favorite in ourown Sonthern eities, in the West Indies and in Brazil,especially in do-
mestic practice among the creole population. The dose unsually given might seem
excessive to those who have not seen its favorable action ; half a tumbler full, or
even more, is the common dose for an adult—2 to 4 finid onnces. Many physicinns
still prefer a mercurial parge, followed, if nccessary, by a saline enthartie, and ealo-
mel is the mercurial usnally selected. This was formerly given by some practition-
ors in enormous doses—40 to G0 grains—for its ¢ sedative” effect, and by others
in repeated small doses as a * salivant.,” Dr. Rush introduced the use of mereury as
a zalivant in the treatment of yellow feverin the epidemic of 1733, and ** enconraged
by the good effects observed on that occasion from a salivation, he was induced the
next year to excite it as early as possible in all those cases which did not yield
immediately to bleeding and purging. He wasdelighted to find that it immediately
attracted and concentrated in the month all Ehe scattered pains of every part of the
body, checked nausea and vomiting, and gradually, when it was copious, reduced
the pulse, thereby preventing the necessity of further bleeding and purging.” He
naed mercury still more extensively in 1797 ; and daring the memorable epidemic of
17958 o salivation was found by him to De the most certain remedy of any that was
used in this fever, for he “did not lose a single patient in whom the mercury acted
upon the salivary glands” (La Roche). It is searcely necessary to remark that this
treatment has been entively abandoned, aod when ealomel is given to-day it is vso-
ally for it cathartic effect, or for its supposed action upon the liver. It may be, how-
ever, that it is usefnl in another way, As we have indicated indiscussing the etiology
of the disease, it seems extremely probable thab it is caused by amicrobe whose halitat
ia in the alimentary canal. If this is in fact the case, the indications are apparent,
vig, to keep the prime vie as nearly cmpiy as possible, so that the multiplicution
of the specific microtrganism may be restricted by want of paboluom ; and also for
the purpose of removing the mierobe and its poisonons products; second, the admin-
istration of germicide and antiseptic remedies, with a view to the destruction of the
germ, or at least of restricting its development. In carrying out both of these indi-
cations it will be necessary to avoid any measures which would indoce gastric or in-
testinal irritation ; for, as we have geen, the gastro-intestinal mucons membrane is
in a hypermmic condition early in fhe attack, and expericnee has demonstrated that
this condition is aggravated by active medication, or by the presence of food—even
the simplest—and that the gravest danger may result from the administration of any
thing which may add to the irritation of the stomach or intestine, the normal fune-
tions of which seem to be arrested as a result of the action of the toxic agent which
gives rige to the morbid phenomeua,  For this reason it is necessary to administer
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cathartics with great cantion, if they seem called for after the second day of the dis-
‘!113!:'. As a rule, it will be best to spare the stomach, and to move the bowels by pur-
gative enemata. H

The 11I'1:‘u'=l'l]1'nyl.-,' aniniml that yvellow fover is closely allied to the malarial fevers
1"”1. many physicians, during the first half of the present century, to prescribe
quinine in the expectation that it might prove a specific in this disease. This ex-
pectation was not fulfilled, but there are still a certain number of experiegeed
physicians who think a full dose at the ontset of an attack to be heneficial ; others
um_miulf-r it injurions, and as a role it has been abandoned. There is, however, much
evidence in favor of the practice, although the benefits to be derived from it have
no doubt been overstated. Dr. Fenner, in his account of the epidemic of 1849,
states that the results obtaived in the abortive method of treatment by quinine were
entively successfnl. The dose given was from 20 to 30 grains, with a moderate
quantity of morphine or opinm, after having unloaded the bowels with a purgative
enema. Dr. Fenner says: *This wonld generally reduce the vasenlar and nervous
excitement completely in the course of a few hours, throw the patient into a profuse
perspiration, relieve all pain, and produce sleep.” This is certainly a very desirable
result, and while to-day it is generally admitted that quinine has no specific action
in yellow feyer, and that after the first day or two it is liable to do harm by irritating
the stomach, the writer is disposed to think that, as an antipyretic and nervous
sedative af the outset of the attack, it may often be administered with advantage.
This was the conviction of some of our most experienced army surgeons who en-
countered the disease at Vera Cruz during the Mexican war, and subseqnently in
New Orleans,

Dr. Anderson, of Mobile, who, with his associate in practice, treated a larze num-
ber of cases during the epidemic of 1853, says: ““The marked and almost magic
effect of a large dose of quinine at the ontset was so apparent that they (himself
and associate) would have considered it little short of trifling with human life to
have adopted any other treatment. They will not deny that there were cases in
which it did no good ; in fact, in those cases where there was at the commencement
decided congestion of the Lrain, it may sometimes have done harm.”

Blair, whose experience was very extensive, and whose treatment seems to have
been unusually suceessful, gave 20 grains of calomel and 25 grains of quinine at the
ontset of an attack, and nnder certain cirenmstances repeated the dose several times,

Dr. Porcher, of Charleston, follows Blair's treatment so far as the first doso is con-
cerned, but protests against a repetition of it.  We think he is quite right in this, and
that his remarks npon treatment arve extremely jodicions. In some of the new anti-
pyretics and nervons sedatives we have agents which are probably superior to quni-
nine for reducing the temperature and relieving the nervous symptoms; favorable
reports have already been made with reference to some of these. In the epidemic of
last year (1887) at Key West, Drs. Porter and Schweringen used antipyrin, as they
believe, to the advantage of their patients; it has also been preseribed quite exten-
sively in Havana, bnt I have seen no exaet statements as to the results obtained.
Nageli, a German physician practicing in Rio Janeiro, has given a very favorable ac-
connt of results obtained in the use of kairin. According to this author, of seven
cases treated from the beginning, five of which were severe (three had black vomit)s
all tecovered. The conrsa of the disease was not shortened, but the fever is said to
have been controlled. The medicine was administered from the ontset in doses of
1 gramme every honr, in capsnles. This treatment 1s said to have quickly rednced
the temperature, after three or four doses, to 389 (100.4¢ I7.) or below ; at the same
time abundant perspiration occurred and the pains were relieved. Doses of one-halt
a gramme were given every hour after the temperature was rodnesd to the normal to
keep it from again mounting. Tced drinks were given, butno food ; after the ﬁ:lmrth or
fifth day it was sometimes necessary to increase the dese to L6 o 2 grammes in u?‘{lur
to control the return of fever, The urinary secretion continued during theuse of the
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remedy, and Nageli thonght that less albnmen was present than :I;I :-];illnlll_:u' ;:;1;;&51- ‘tinf
g0 treated. As the account of this method of treatment was published in ey
we have not heard that it has been adopted to any extent in Rio, the "_'l'l‘l“’-"”'I‘“”' I""
ihat, like many other methods, it has not stood the test of faller experience. 1l
foeble condition of the heart in the second stage of yellow ll:_‘-"-'fl-‘- we shoulid “""*_“”["“t“
that the large doses administered, as uu{r:'ll as 14 grammes in the 24 |H“"'Hr_ "".Hht' I’*t"
dangerons; but as all of Dr. Nageli’'s patients ave said to have recovered we can not
urge this objection. ; :

Many of the French physicians administer bromide of polassiunt a5 a narvous HL:']HU Viay
bub we anticipate that anfipyrin, or one of the more recent remedies '-'l.””"" class,
will be found the most useful in meeting this indication and for the reduetion Dfl-l.',I.IJ.-
perature; there is no reason to expect, however, that they 1:\'|I1 prove to be HPE}-E.lf-
ics—they simply meet certain indications in the symptomatic treatment of the :Elng-
ease, Some of the physicians in Rio Janeiro have prescribed juborandi, ani I;]lm_k
well of it, without, however, claiming thatit has any specific power. When the skin
is hot and dry it may serve a useful purpose, but it will be necessary to guard
against the depressing effects of the remedy. Recently, Dr. Hebersmith, of the Marine
Hospital Service, has given the muriate of pilocarpin in several cases, and he thinks
with good results. Doses of one-eighth to one-fourth grain were given hypodermi-
cally, anid produced profuse perspiration, with reduction of temperature. Bobassev-
gral of hiseases wore colored persons, and the initial temperature was moderate in
all, we are not prepared to admit that recovery was due to the administration of this
medicine,

Aconite, digitalis, and veralpine have been tested in the West Indies and elsewhere,
in full sedative doses. Ferand says of these medicines that * the attempts, althongh
sufficiently numerons, have not yet furnished any decided resnlts.” After a eareful
trial of digitalis in doses of 2 to 3 ghammes (30 to 45 minims) of the tinetnre per diem,
the anthor quoted srrives at the conclonsion that in mild eases it seems to canse the
Fever to fall move quickly, Lot in intense cases it had not the same power. His Fen-
eral conclusion is, that aconite, digitalis, and veratrine are snperior to guinine, and
that in moderate doses they are useful in allaying nervouns excitement, and in moder-
ating to aslight extent the fever. The writer has been in the habit of giving small
doses of aconite, in combination with a mild diaphoretie, during the febrile stage of
yellow fever, and has thought that some benefit was derived from the treatment,
althongh it must be confessed that this has not been very marked.

Dr. Bemiss, of New Orleans, writes of this elass of medicines as follows:

‘1t is the practice of some physicians to attempt the reduction of fever by large
injections of cold water, which are said to prove very efficient antipyretics. Avconite,
veratrum, tartrate of antimony, and ipecac are frequently exhibited. A cantious use
of one or the other of the first two on this list may prove beneficial, but their injn-
dicions or eareless exhibition may do irreparabls harm, e have secn digitalis produce
unquestionably good effect in mitigating fever, and have often adminisiered it in doses of
thirty to sixty drops of the tincture cveriy third or Jourth hour. It is best to give it in
solutions of acetate of ammonia or potash.”

Dr. Porcher, of Charleston, gives the following mixture as a gentle dinretic and
diaphoretie.

B Acetate of potash, 3i
Citrate of potash, 3i
Morphine, rr., j
Camphor water, % vi

M. A dessert-spoonful to be given every two or three honrs as long as there is heat
of skin, o

Bome formula nlf this kind, which has a gentle sedative and diaphoretic effoct, is
useful so long as ft does not disturb the stomach. Many practitioners refrain from
giving any medicine at all, but permit the patients to swallow bits of ice, or small
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32 ETIOLOGY AND PREVENTION OF YELLOW FEVER.
quantitics of ice cold water at frequent intorvals. ~This we quite approve of, or iced
carbonie acid waler may be givon, Others again give warn drinks to prum::t:::parupi-
ration. This is the standard * ¢reole treatment ” in New Orleans, and in many parts
of the West Indies. As the mortality among this class is small, they are well satisfied
with the results obtained, but many strangers, unacclimatized, who have received
the creole treatment, die, in spite of the dose of castor oil, the hot pediluvia, and the
orange-leaf tea.  This treatment, with careful nursing is, however, infinitely superior
to the active medication of the novice in the treatment of this treacherous disease
for it is very easy to kill yellow fever patients, ;
Dr. Pardinas, formerly directorof the Military Hospital in Havana, gave full doses
of the tr. ferri chloridi throughout the disease, and without elaiming for it any specific
virtues, he was convineed that the mortality was less under its use than in other
methods of treatment with which he was familiar. The director of the Jura-juba
Hospital, at Rio Janeiro, gave me the following formula, which, after trying many
different modes of treatment, he has adopted as being, in Lis opinion, the best:

Iz Perchiloride of iron (normal solution), grammes iv
Tineture of iodine, gramme i
Distilled water, grammes 400

M. A tablespoonful to be given every hour.

Some physicians in the United States have also used the tincture of the chloride of
iron in full doses, and have reported favorable results ; but it has not come into gen-
eral use, even in these places from which the favorable reports have come. In Sa-
vannah, during the epidemic of 1854, it was prescribed extensively Ly Drs. Wildman
and Harris. The last named physician reported that, ont of two or three hundred
cases treated in this way, he only lost six. La Roche, in commenting upon this re-
port, says: ‘f Unfortunately the remedy, though so advantageous when administered
to the sufferers of Savannal, was powerless in the cases of those to whom it owed its
celebrity, for both Dr. Wildman and Dr. Harris fell vietims to the prevailing epi-
demie.”

Baths of all kinds—hot, cold, tepid, medicated—have been given in yellow fever,
and the evidence is varied as to their utility. The most judicions and experienced
practitioners are, however, in accord as to the danger of disturbing the patient to
the extent demanded by frequent baths, and, as a rule, content themselves with kot
pediluria at the outset of the attack, and with sponging the surface with colid water
or evaporating lotions to reduce the temperature. Very hot or very cold baths are
condemned by Ferand, on the ground that they are likely, even in the first stage of
the disease, to prodoece visceral congestions, to which there is a great tendency in
this discase. In the southern part of our own country, and in the West Indics, a hot
musiard fool-hath, administered at the ontset of the attack, is a standard method of
treatment. The patient is wrapped in a blanket, and sits with his feet and legs im-
merseid in a bucket of water as hot as he can bear, to which a liberal quantity of
mustard has been added. This has a tendency to relieve cerebral congestion and
headache, and often produoces a free perspiration. It may be repeated several times
during the first 24 hours, Cold applications to the head and repeated sponging of
the hands, arms, and chest with cold water, give comfort to the patient, and arv ot
decided benefit on account of their antipyretic effect. Some practitioners recommend
the use of tepid water for sponging the sorface; Ferand prefers a mixture of one
part of aromatic alcohol with three parts of water; Dr, Peyre Porcher recommends
“ the assiduons and protracted applications of ice-cold water to the head, hands, and
arms, as long as they are abnormally hot.” This practice is justitied by the results
of his treatment, and we think it entirely safe and extremely useful. The knowledge
that exposure to cool eurrents of air, or b¥ removing the bed-covers at night when
the weather has suddenly turned cold, is attended with the greatest danger, on ac-
count of the visceral congestions—especially of the kidneys—which result from such
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exposure, has led many physicians to refrain from making use of ;5”‘{‘} ’;”"'”"r“ “’1 thll:ﬂ
surface, The same apprehension has also led to an excessive nse u. ln_d.u1 illl-ieiii-l-rllt . 'i’-
poor patient, who is burning up with fever, i_ﬂ gsometimes Is:m:th-z; u:l |.1|. blankets an

carefully guarded to prevent him from exposing hand or foot to the air. s

Towards the end of the first stage, and throughout the second stage "'_f the discase,
this watchfulness to preventexposure of the body to cool currents of air is very neces-
sary ; indeed, it is important at all tin!m if the cxlt‘rjl-"ri FAOTISLIR 1A low, and
especially at night, but the object in view can be obtained without loadiag the pa-
tient with blankets. He shounld be lightly covered, but carefully guarded from expo-
sure if the weather is cool. At the same time the body may be spouged under the
blanket, and iced water applied to the head, fuce, hiands, and arms, duriog the febrile
stage.

Berenger-Ferand spoaks highly of the use of large enemata of cold water, f'ruqlmntly
'[‘ﬁ!-l:l-ﬁﬂte'l, as n moans of red e ng t.h-l:! tﬂlllllt‘:l‘“tllrﬂa He has made extensive use of
this mode of treatment, and has never seen any evil results from it.

The use of sinapisms and pesicants to relieve viseeral congestion by revalsion to the
surface is approved by experienced physicians everywhere. Wa prefer sinapisms and
believe that, us a rale, they will accomplish all that can be expocted from a blister,
The feeling of weight, distress, or absolute pain in the epigastric region, attended
with nausea, which is largely due to the hyperaemia of the gastric mucous membrane is
often notably relieved by the application of asinapism to the epigastrium. The patient,
who hias been restless and uncomfortable, will sometimes qunickly fall asleep after
such an application. In the same way, cerebral congestion and headache may be re-
lieved by revulsives to the extremities, and lumbar pain by the application of a large
sinppism to the loins.

The scanty urinary secretion, and often complete snppression, in yellow fever, spema
to call for the use of dinretics, but unfortunately experience teaches that the most
reliable medicines of this class do but litile good. The kidneys are best relieved by
those means which promote perspiration, and by revulsauts applied to the loins,
Complote suppression is ravely, if aver, relieved by any plan of treatment. In eases
with a hot, dry skin, and scanty urinary secretion, with lumbar pain, indicating con-
pestion of the kidneys, we should expect benefit from the hypodermic administration
of the muriate of pilocarpine,

Stimulants are rarely required before the fourth or fifth day, and must be riven at
first cantionsly and in small doses, so as not to disturb the stomach ; later, however,
they are often absolutely demanded to sustain the fieble hoeart. During the second
stage of the disease, when the pulsations of the heart often do not exceed forty or
fifty to the minunte, there is always a tendency to syncope; this is eapecially mani-
fested duoring the night or toward morning, and many a patient whose condition
seemed satisfactory at the evening visit has been found by his physician dead the
next morning, This dangerons period may often be tided over by the use of stimn-
lants. When the stomach is very irritable, o little iced champagne will often answer
better than anything else; Lut perhaps the best form of stimuldnt is good brandy
given in teaspoonful doses “1.: intervals of half an hour, more or less, according to ci r:
l:lIIIL!tEIIIE‘-j.".H. Ft. ul_wl:lld be given ice cold. Later, milk punch, English ale, or porter,
may be given in liberal quantities, especially to those who are in the habit of
aprita.

Blair, whose opinion in all that relates to this disease is worthy of attention, pre-
f'::;ﬂinl:-:i-: to wnlr:i;"ﬂmr form ul'lutimu_laut-. Hesays: *Of all cordials the best is Rhen-
st wine, 1 f!f good quality it is retained when everything else is rejected, and
:: ..::. ;:";:?;;:H:::::r,h{i :I::: 1.?“”"“' I have seen the :nlu?.t excellent ofects from
hﬂliuw; it has saved |1ml:1 l-l 9 Sy Ssteng of b0 h?ttlﬁﬂ - !;wunty-t‘uur hours. I

; ¥ lives, and know of no substitute for it

Medicines administered by the stomach to control vomiting,

than nseless. Minute doses of morphine, ndministered hy
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ugeful in checking gastrie irvitability, bug |-|Ii_!i is adangerous remedy in yellow fover,
and only yery small doses are tolerated. Blaic has seen stupor, prostration, and con-
plate narcotism nt] low the administration of one-tenth of a grain, On account of ile
Eln.‘ugur attending its administration, he thinks that it will be mors Judicious to placo
itiin tlt.u f'mh':r _tu‘pru'yur{}rius of yellow fever. Bemiss, whose opinion is of cqual valne,
BaYa: "“lr' omiting should be met with epispastics, blisters, ice, and small doses of
opinm, in combination with cherry laurel water and sod:e biearh,” An effort shonld
be made to arrest hwmerrhage by the use of ergot, the beneficial effects of which are
sometimes well marked. As it is not likely to be absorbed by the stomach, and may
cause vomiting, it will be best to administer ergotine hypodermically.

During convalesence the sulphate of quinine, in moderate doses, or citrate of iron
and quinine, or the standard preparations of iron and of strychnine, will often be
useful as tonies ; .and ale or porter or a sound wine in moderate quantities, will ba
found beneficial.

The alimentation in this disease, as in the specific fevers generally, is a matter of
prime importance. During the fivst part of the febrile stage no food is desired, nor is it
required. Ttis best to give nothing in the way of food for the first three or four days of
sickness; after this, if thestomach toleratesit, anounce or twooficed milk or of chicken
broth may be given every two or three honrs. If the stomach is very irritable, a
smaller quantity at shorter intervals may be given, and it will be best to give the
milk in combination with lime water. If the sfomach will not retain this, or if it
gives distress, do not push it further, but support the strength by nutritions enemata,
Even when the stomach is quiet and the patient eraves food, it will be necessary to
give only lignid nourishment for two or three days, and then to allow nothing but
the simplest and most digestible forms of solid foods, for there is always danger of a
relapse from improdence in diet, even in the mildest cases.

Before closing this article the writer ventures to refer briefly to a method of treat-
ment which is still too recent to permit of a definite conclusion as to its valne.

This was snggested by me during my recent visit to Havana, and is an attempt to
formulate a specilic treatment in accordance with my present views of the etiology
and pathology of the disease. The intensely acid condition of the urine and of the
vomited matters, and the fact that I have usually found the contents of the intestine
more or less acid, has led me to think that a very decidedly alkaline treatment might
Le benelicial, and in view of the probability that the speeific infections agent is lo-
cated in the alimentary canal, T have combined with the antacid selected an antisep-
tic agent which is known to restrict the development of micro-organisms when pres-
ent in very minate quantity.

The formula suggested was as follows:

I Bicarbonate of soda, grammes x, (150 grains).
Biehloride of mercury, centigrammes ii (3 grain).
Pure water. litre j, (1 quart).
M. Sig. 50 grammes (3 tablespoonfuls) every hour; fo be given ice cold.

A lotter recently received from my friend, Dr, D, M. Burgess, sanitary inspector
al Havana, gives the following acconnt of the results np to the present date. Dr,

Burgess says:

“Ten eases (six severe ones) have now been treated at Garcini by your alkaline
and bichloride method and all have recovered ; none subjected to that method have
died. Three were treated successfully at another hospital here. Fourare to-day re-
ceiving the treatment at Garcini, and about an equal nuwmber at each of two other

institntions.”

This article in Wood’s Hand-book of the Medical Sciences was
written soon after my return from Cuba, in 1888, Sinee that time I
have received mueh evidence in favor of the mode of treatment referred

to at its close.
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The following Preliminary Note upon a New Method of I‘[.‘rf:atmg
Yellow Fever was published in the Therapeutic Gazette of Aungnst
15, 1885:

In view of the recent announcement that yellow fever has reappeared in Florida,
and the possibility that it may soon prevail as an epidemic it_u that State, the writer
has deeided to report the favorable results recently attained in the treatment of the
digease in Havana by a method proposed by him, although the number of cases is
gtill comparatively small.

My recent researclics in Havana have led me to think it very probable that in yellow
faver, as in cholera, the specific microiirganism cansing the discase is located in the
alimentary canal. While this is not proved, it is demonstrated that, as a rule, no
microdrzanism capable of development in the enlture media nsnally employed by
bacteriologists is present in the blood or tissues of those recently dead from yellow
fever, This view naturally snggests intestinal antizepsis as a mode of treatment.

It is well known that in yellow fever the urine and the vomited matters are highly
acid. I have also found the intestinal contents wo have nsually a more or less decided
acid reaction. A microbe, therefore, capable of mulfiplying in the stomaech and in-
testine in this diseaze, mnsk be able to grow in an acid medinm. Bof aside from this
theorotical reason for preseribing alkalies, the highly acid condition of the secretions
furnishes an indication for snch a treatment, and the writer has long desired an oppor-
tunity to se¢ a thorough trial of o decidedly alkaline treatment.

These considerations indoced me doring my recent visit to Havana to propose the
following formula :

B Sodii bicarb...... grammes x (gr. 150) ;
Hydrarg. chlorid, corrosiv......centigrammes ii (% gr.)
Aquie pUure ... ... litre i (L qb.)

M. Big. B0 grammes (abvnt 1§ ounees) every hour; to be given ice cold,

This treatment was adopted by Dir. Raphael Weiss house physician at the Garcini
Hospital, and I have just received from him a record of twelve cages treated by the

«diirector of the hospital, Dir. Francis Cabera. and himself.

The complete temperature charts sent to me by Dir. Weiss sustain the diagnosis
in all of these cases, and this is confirmed by Dr. Daniel M. Burgess, United States
sanitary inspector, Marine Hospital Service at Havana, who writes me:

“HAVANA, July 18, 1838,

My DeEar Dr. STERNBERG: T send youn by this mail Dr. Weiss's report of twelve
cases treated by the alkaline and bichloride moetlod, Althongh they were all Span-
iards, and were not directly nnder my eare, I had snfficient supervision of the cases
to satisfy me that they were all gennine yellow fover. It will be seen that they all
recovered, and I will add that every case so far treated at the Gargeini by that method
has recovered. While these twelve cases were being treated, and a little before
eight cases were treated in the same instifution by other methods, and five of tl.u;
gight died.”

Dr. Weiss writes me that in some of the more severe eases he inereased the amonnt
of bichloride to 5 eentigrammes (three-quarters of a grain) perlitre. He says:

Y Administering to the sick the Lichlorids of maerenry, according to :,-mu: directions
the gastric phenomena are very muclh modified ; the gastric sediments appear ]f:.tu-r,
and in no case have they been entirely dark., In some cases, troly dangorons ﬂrll m:,-
cmEut of the state of the patient in a general sense, gastrie sediments (black vomit)
“did not appear, nor even nausen. The paing in the stomach were not so severe.”

In some of the cases Dr. Weiss ndded bonzoate of ol L
laxative effect, and administered daily two enemas contai
graing) of the phenate of sodinm.

Sherry wine and hypodermic injections of ether were given during
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when the pulse was feeble and the condition of tlie patient seemed to call for a stim-
ulant.

With reference to the nrinary secretion, Dr, Weiss writes:

“The urine has always been abundant. In some cases the density lowered, bnt
was compensated by a large quantity of urine. Albumen did not appear in some of
the cases, in others the amount was small, and in others it reached 2 grammes to
the litre. The albumen has always disappeared on the second or third day and then
the fever ceased.”

Although Dr. Weiss has sent me the clinical records of only twelve cases, he says
in hig lettoer:

“T have dealt with thirteen sick from the beginning of the disease and all have
recovered. * * *  Before using this new treatment, during the present season, we
had eight cases which we treated from the first day by the old method ? (mainly
symptomatic) ““and five of the number perished,”

This mode of treatment will, of course, require a more extended trial before the
results can be fairly compared with those obtained by other methods. I may remark,
however, that in similar cases treated by the “expectant” method the mortality
rarely falls below 20 per cent., and in hospital practice is often 50 per cent. or even
IMora,

Whether the favorable resnlts are to be ascribed to the alkali, or to the antiseptie
action of the bichloride, can only be determined by testing the two remedies sepa-
rately ; but I am very much disposed to ascribe the unusual absence of gastric dis-
turbance and the abundant secretion of urine noted to the alkaline element of the
treatment, and it is extremely donbtful whether the bichloride reaches the intestine
in sufficient quantity to exercise any decided antiseptic effect in that portion of the
alimentary canal. The bicarbonate should be free from carbonate of sodinm, as the
mercurie chloride is decomposed by this salt and by alkalies generally. It is possible
that the biniodide might be substituted to advantage in the formula above given,

In some experiments, made by the writer several years sinee to determing the com-
parative antiseptie value of the salts and oxides of mercury, the following results
waore obbained :

Aetive. Failed.
Binfodlde of mMATORTY . e e e i et san h e ssanasa siseasns T e e 1 to 20,000 [ 1 to 40,000
B O T O T T NI T - =i caa ' mimmime oo o5 i om i o o o mmim m s mim im0 1 D 1 to 20, 000
P oot 0T B O D O - o s o e e in s m e s Smn s Sl o im0 0 O 1 to 20, 000
Yellow oxide of MOTeNIY . ook tocidicaianinanisamansnnsnsanmassmensanaes 200 L1000 1to 2 000
BInok o xilla of MIBDOITY v o s sae s oe boioleiam bl mala i mmm mm e a e | o] SO0 IGO0 1ta 1,000
DL . e v i i s s 1io 100
1 E1 Fo il 11T s e s S S T TR R 1 to 100

“In every ease the antiseptic was earcfully weighed and added to 100 cubic eenti-
metresof beef-peptone solution, or of veal broth. A similar quantity of the culture
flnid was put up as a femein withont the addition of the antiseptic. As the oxides
and iodides of mercury are insoluble in water, the bottle was repeatedly shaken in
order to dissolve in the albuminons eulture fluid as much of the antiseptic as pos-
gible. An undissolved remnant could, however, be recognized at the bottom of the
bottle after this repeated shaking., Two drops of broken down beef stock were added
to each bottle to canse speedy putrefaction of the eulture-finid in the absence of &
sufficiently potent inhibition of the developing power of the bacterin of putrefae-
tion. In every case in the eomparative experiment the culture fluid became clouded,
and had a pntrefactive odor at the end of 24 hours. ,

¢ The first column in our table shows the proportion in which the enlture fluid was
preserved from any appearance of decomposition for ak least & week, the duration of
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a decided inhibiting

the experiment. In the proportion given in the second column :
55, which, in the pro-

power was shown, except in the casce of calomel _uml Ihluu N8R,
portion given (1 to 100), gave no evidence of antiseptic power. lhuluttn:_r HiL]iIH and
oxides in the list prevented decomposition for 24 hours in the preport ion given in the
socond column, and it was not until the second day that the bacteria of putrefac-
tion commenced to form a cloud at the npper surface of the flnid, which pradoally
extended nntil the fluid had entirely broken down, usually by the third or fonrth
dav. The bottles containing the biniodide (1 to 20,000) and the bichloride (1 to
lﬁ,‘ﬂuﬂ) have now been standing in the laboratory for 3 weeks, and are as transparent
and free from odor as the day they were put up.””

The bichloride, the biniodide, and the oxides of merenry exhibited a decided inhilb-
itory (antiseptic) effect upon the development of the bacteria of puirefnction i‘u bl_:ﬁ
proportion given in the second column, and we may use these figures as a guide in
our efforts to seeure intestinal autisepsis by means of these agents, although it is
of conrse very uncertain how much of the soluble mercuric salt introduced into the
stomach reaches the intestine in an active form—probably very little. In the formula
which I gave to the physicians of the Garcini Iospital the amounnt of bichloride pre-
soribed is really only in the proportion of 1 to 50,000 parts of the solution. But I
considered it advisable to commence the treatment with an amount that was entirely
gafe, and to increase the doge afterwards, if it was found fo be prodent and desirable
to do so. Dr. Weiss has, in fact, inereased the dose in several severe cases to 5 centi-
grammes per litre—1 to 20,000, As all of these cases recoversd we may infer that
when largely diluted, as in this formula, and given in small quantities at short inter-
vals, it may be safely administered in these doses; bnf, as already intimated, Iam
rather disposed to atbribute the favorable course of the disease to the full alkaline
treatment than fo any antiseptic cifect of the bichloride in the intestine. In the
stomach, however, I shonld expect a decided antiseptic effect from the medicine as
administered ; and perhaps this is. after all, what is most needed,

This preliminary note led to an extended trial of the proposed treat-
ment during the epidemies in Florida and Alabama, which oceurred
soon after it was published. It was also tested with extremely favor-
able results during the recent severe epidemic in Rio Janeiro, and dur-
ing the summer of 1839 has again been put to a practical test in
Havana. The results, so far as reported to me, are given below, I
quote first from an article published in the Therapeuntic Gazette of May
15, 1889 :

BICARBONATE OF SODIUM AND BICHLORIDE OF MERCURY IN THE
TREATMENT OF YELLOW FEVLER.

By Gro. M. STERNRERG, Major and Surgesn, T. 8. drmy.

In a “‘preliminary note,” published in the Therapentic Gazette of August 15, 1838,
the writer gave the results of a mode of treatment snggested by himself while in
Havana last year. The cases referred to in this note were treated at the Garcin
Hospital by Dr. Raphael Weiss, to whom I am indebted for clinieal histories of
twelve successive cases treated without a single fatal result.

The object of the present paper is to record the resnlts of a more extended trial
of the same treatwent during the recent epidemics at Decatur, Ala., and at Jack-
sonville, Fla,

U|!ﬂllllll'.li ..-u.rri_w_ﬂ__i_n Decatur, in the early part of October last, T fonnd that yellow
" From a report of the commibtes on disinfectants of the American I lic He |
M 1k, rican Public Health
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fover of a most malignant type was prevailing, and that the mortality had been
very greab even under the most favorable conditions as to nursing and surroundings,
This is shown by the fact that out of ten physicians practicing in the infected area,
nine had yellow fever and five died. The one wlho escaped, Dr. B, F. Cross, had suf-
fered an attack during a previous epidemic in the same place (1878). Soon after my
arrival I ealled attention to the alkaline and bichloride treatment, and, in view of
the very unsatisfactory results which had been obtained by other methods, the physi-
cians remaining on duty, two of whom were recent convalescents, one after another
adopted the treatment. Since the termination of the epidemic they have kindly
given me a statement of the results obtained, and more or less complete clinical his-
tories of their cascs.

The formula originally preseribed by me as published in my preliminary note in
the Therapeutic Gazette was adhered to. This is as follows:

Re. Sodii bicarb., grammes x (grs. 150).
Hydrarg. chloridi corrosiv., centigrammes ii (% gr.)
Aquie parae, litre i (1 gquart). M.
Sig.: 50 grammes (abont 1§ ounces) every hour; to be given ice eold.

Kesulis of treatment in Decalur.

- e ————

Whites, Colored.
Treatol hiy— 2
M. | F. | Diad. | M, | F. |Died.
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I have exeluded from the above tabular statement two cases treated by Dir. Cross,
in which the treatment was not commenced at the ouotset of the attack. One of
these, n white male, terminated favorably; the other, a white femule, resulted
fatally. Dr. Cross remarks, with reference to the last-mentioned case: * Bhe was
taken sick on the 20th of September and died November 107 was not put on the Stern-
berg treatment until the latter part of her illness.”

The two fatal cases in the practice of Dr. Cross were: No. 1, Mr. J.; aged aliont
30; taken sick October 18; died October 23, after suppression of urine and black
vomit. No. 2, Mrs. D)., a feeble woman of 58 or 60, who had recently lost her Lins-
band from the snme disease.

The fatal case in Dr. Conyngton’s practice was : Captain K., * aged nhnutﬁﬂ‘fegra;
alarge, plethoric man, rather a heavy drinker ; had been ‘il.': the habit of drinking
whisky for 30 years.,” ‘Chis patient had suppression of urine on the fourth day qf

3 Lk} "
ml’:‘i!:le ::'L-n.l case treated by Dr. Buckley was: Mr. B., aged 33. “Tlmi pat.iuni_; had a
severe case of yellow fever, but was duing well, considering the severity :)f l:m Ense,
until the morning of the seventh day, when he was fonnd muech warse. It
was aseertained that the family gave him a hearty meal on the sixth day—the one

ious to his becoming worse."” ;
pr;“;.:;g::fgh the kindness of Dr. Jerome Cochran, State health officer, Irh:wa r:;mawﬁd.
the following official statement of the number of cases and deaths in the Decatur
epidemic :
Whites: Colorad : .
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This gives us a general mortality of 22.72 per cenk., and a mortality among the
whites alone of 30.92 per cent. :
Reference to the above table will show that in a tota
alkaline and bichloride method the mortality was only G.45 per cent.,
mortality among the whites, considered separately, was 12.5 per cent. s
A just comparison, however, requires that we shall deduet the umn_her trcnlmz IJ'}
the method under investigation from the total number of ©ASBS 0CENTTI ng durrm_[; the
epidemic, This leaves us 6 whites with 26 deaths, and 25 colored with 3 :1e;:t_lm
treated by other methods; and gives a mortality of 40 per cent. among tln_a white
amd 20 Iu;v cent. among the colored population; whereas under the alkaline and
bichloride treatment not a single death oceurred out of 32 cases among the colored
population—many of the cases werc bright mulattoes—and the mortality among the

whites was redneed to 12,5 per cent.

| of G4 cases treated by tho
and that the

RESULTS -OF TREATMENT IN JACKSONVILLE, FLA.

My *‘preliminary note ” in the Therapeutic Gazette was hruu_ght 1.:0 the nttcntif}n
of some of the physicians in Jacksonville during the recent epidemic, and 1am in-
formed that a number of them employed the treatment referred to, and that it
gave general satisfaction to those who adopted it. I have as yet only obtained a de-
tailed report from two physicians, but as these reports incltide a considerable mt!uhur
of cases treated in the Sand Hills Hospital by Dr. Sollace Mitchell, and in private
practice by Dr. A. J. Wakofield, they may be taken as fairly representing the gen-
eral results obtained by this method of treatment during the Jacksonville epidemie.

Iir. Mitchell writes me as follows:

& JACKSONVILLE, F'La., September 9, 1889,
. M. BrERNBERG, M. I,

U Ballimore, Md. ;

“Mvy Dear Docron: I send yon to-day a list of all cases treated upon the bichloride
and alkaline treatwent ; also those upon the triturated bichloride without the alkali.
I contfess my surprise at the great difference in mortality. Iknew that my results with
the alkali were far better than withouot it, but did not realize the great difference
until T made vt these lista for yon. Some of the ages have been approximated, be-
eause the book containing the ages, reception, ete., of many has been lost or mislaid.
I treated in all 216 eases. I did not begin the use of the bichloride until I had treated
some 55 or 40 by other methods, and when the bichloride was begnn only every
fonrth patient was put upon it, then every other patient, and fowards the last almost
all patients were put npon it (i. ¢, the alkaline and bichloride treatment. G, M. 8.)
Casea were chozen by rotation as they eawe in, different treatment being nsed in
different wards, The bichloride and alkali gave the best results by all odds.

H Most sincerely, yours,

HHEpLracE Mrronenr

The lists transmitted by Dr. Mitchell give the name, age, color, sex, and result,
with a remark as fo the severity of each case.

The list of those treated by the alkaline and bichloride method ineludes 106 cases,
with 5 deaths, a mortality of 4.7 per cent.

Seventy-nine of these cases and all of the deaths were whites, a mortality of 6.3 per
cent. Twenty-seven cases wore colored, with no deaths.

OF the whites, 73 were males and 6 fomales, The deaths all occnrred among the
white males, and the mortality among this elass, considered separately, were 6.8 per
cent, This is certainly a very unusual result, and brings out in a very striking man-
ner the valoe of this mode of treatment. Yoellow fover is well known to be espoecially
fatal among adult males, and in hospital practice a mortality of less than 25 per mnf:._
among this class of cases is exeeptionnl.

The mortality lists published in the newspapers duaring the Jacksonville epidemio
gave the impression that the epidemic was of an unusually mild character. But it
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must be remembered that these lists related to the population generally, and included
a very large propovtion of the eolored race, who remained in the infected city, while
a large share of the white population left it upon the outbreak !of the epidemic,
Now, the mortality fromthis disense among negroes is always small, and is estimated
by Dr. Mitchell not to have been over 2 per cent. in the Jacksonville epidemie, Yet
the general mortality, as shown by the daily reports published in the newspapers,
was in the vieinity of 10 per cent. Dr. Mitehell estimates the mortality among the
white population, considered separately, as from 22 to 25 per cent., but has not yet
been able to give me the exact fignres, This estimate includes both sexes and all
ages, and if adult males were considered separately it would no doubt be considerably
wore than this. With two or three exceptions the 79 whites included in Dr. Miteh-
ell’s list were adults; one only was a child of 8 years; 10 were between 15 and 20
years; 25 from 20 to 30 ; 20 from 30 to 40; 11 from 40 to 50, and 3 from 50 to 60,

The cases are classified by Dr. Mitchell as to severity as follows: * Mild,” 46 ;
Hgevere,” 19: ¢ vary severe,” 14. It must be remembered that the treatment was
commenced at the ontset, and the mildness of the attack in those cases classified as
Hmild” may have been due to some extent to the favorable influence of the medicine
administered. Indeed, the general resnlt indicates thatsuch was the fact., It is well
known to those physicians who have had an extended experience in the treatment of
yellow fever that many cases which appear to be mild at the outset in the end ter-
minate fatally, and especially so in adult males, among whom the tendency to sup-
pression of urine seems greater than in the case of females and children.

One of the principal objects which I had in view in prescribing full doses of bicar-
bonate of sodinm at regular intervals was to mentralize the very acid condition of
the urine, in the hope thatit might be secreted more abundantly and with less injury
to the renal parenchyma. The results attained seem to indicate that snch is the
case, and that the favorable action of the medicine is largely due to this fact,

Dr. Weiss, in transmitting the clinical notes of twelve suecessive cases treated in
the Garcini Hospital, in Havana, in 1834, withont a death, says:

“'I'he urine has always been abundant. In some cases the density was lowered,
but was compensated by a large quantity of urine.  Albumen did not appear in some
of the cases, in others the amount was small, and in others it reached 2 grammes to
the litre. The albumen has always disappeared on the second or third day, and then
the fever ceased.”

Dr. Conynglon, of Decatur, remarks :

“One point of special note was that patients on this treatment in my hands never
had any symptoms of suppression of urine, but rather the gqnantity was im:-runaf::l;
while, on the other hand, in patients treated by the expectant plan, with dinretics,
the urine was scanty, and those that died (3 in number) died of suppression.”

Dr. Sollace Mitchell, in a letter dated Febroary 1, speaks of the **marked effect of
the treatment” in diminishing the albumen and preventing in & great measure sup-

i f nrine.

Pr?;:.“:: E?]. Wakefield, of Jacksonville, has given me a list of 89 cases trcn;ad by
himself during the recent epidemic in that city. Of these cases 76 were white and
14 colored. Five deaths occurred among the whites—a mortality of 6.6 per eent.
Thirty-nine of the white cases were males and 36 females; 41 of the cases are Elﬁ-?ﬁ&d
as severe and 48 as mild. One of the fatal cases is s.u.‘i{l to have 'uee:u a consnmptive ;
1 to bave been convalescent and to have died from imprudence; in another the m;
inark is made “ bad nursing and imprudence”’; another, ‘‘unfavorable surroundings.

RESULTS OF TREATMENT AT RIO DE JANELRO.

My friend Dr. Cleary, an American physician practicing at Rio e Jﬂnm_ru, uu:lnltfe‘:;
dated December 13, 1888, gives me an account of 4 cases treated by th[[n nm:lm{ ,t.
made a good recovery and 1 died. The fatal case .'msrmmud a-:-:uw'rn ff:rltl dmm 1::3:::_-.11
set, and was attended with hemorrhage from the vagina. Black vomit andsupp
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Dr. Cleary thinks that in this case no treatment
lusion: “Should any new cases present
as I believe in it.”

r from Dr. €leary, in which he

of uring geenrred on tihe four th lhl:,". .
would have been of any avail, and says, 1n cone
themselves to me I shall continne using mOnT mathod,

Qinee the above was written I have received a lette
ﬂ“‘::;l.. all I have treated 34 cases of yellow fever, all of them _gn:::mi:m_, |l‘I.ItI .519; n‘hmﬂ_:
one-half did not present albnmen in the ur.'m_a nor “ black vomit they mig 1? )8 ﬂf;:l
tested, yet they all began with sudden chilliness, then “x““’*ﬂl"ﬂmu;g'ftmt““r Illl:i?ini
with dry skin (temperature 30,92 to -10,5‘_‘}, which lasted from 12 tu_ lllm:;rm:l. :
somewhat; tongue whitey-yellowish, s!uu yalln'lw, grnatl hyperwemia of t iz thoraci
integnment, some dimination of the urine, pasfric nneasiness, mru% vomiting. ﬂ -

“In my opinion and that of an experienced Brazilian physician tlm;.r Wern nn
doubted cases of yellow fever, OF these 34 cases I lost O“]"’.r 1—that is tlu:; one I
wrote you about—and in every case I used your formula steadily t]u'on_:?hmn.. .

I have recently received aclipping from the Jonrnal of ﬂ:nnuu?m nJE: Riode Janegiro,
containing a note from Dr. Rocha Faria, inspector of hj'gmjm, in which the formula
prescribed by me is given and strongly rt:u:mmmqluﬂndl. Dr. Faria says: .

“8ome physicians who during the present epidemic have followed this treatment
have obtained magnificent results.”

‘The question arises as to whether the favorable results which have thus far attended
this mode of treatment ave dune to the alkaline element of the treatment, or to the
antiseptic element, or to the combined action of the two ingredients. :

My principal ebject in suggesting the formula was to test a decidedly alkaline
treatment from the outset of the attack, with a view to relieving the gastric distress
and acid vomiting which is o prominent featnre in cases treated by the expectant
method, and also to render the highly acid urine neatral or slichtly alkaline, in the
hope that the secretion would be more abundant and the tendency to suppression
diminished., The treatment appears to meet these important indications ; and, with-
out in any sense being * specific,” to save life by preventing those strnctnral changes
which give rise to passive hemorrhage from the stomach and suppression of nrine— ’
two symptoms which present themselves in a majority of the fatal cases.

Bichloride of mercary in a comparatively small amount was added to the formula,
nob with the ides that it wounld to any extent destroy pathogenic microiirganisms in
the intestine, but as an antiseptic, which might be useful in preventing fermentative E
changes in the stomach, which would perhaps be favored by the free administration
of an alkali. The idea has also ocenrred to me that the specific germ may possibly
find a snitable nidus in the acid secretions of the stomach, and in this case the admin-
istration of an antiseptic in combination with an alkali would be the most rational
treatment., Still, T have not given mnch weight to this i{lun.‘ In my “ preliminary
note” I say: “I am rather disposed to attribute the favorable course of the disoase to
the full alkaline treatment than to any antiseptic effect of the bichloride in the intes-
tine. In the stomach, howaver, I should expect a decided antiseptic effoct from the
medicine as administered, and perhaps this is, after all, what is most needed,” I
insist npon this point, becanse the treatment has frequently beer: referved to by those
who have nged it as the “ bichloride treatment.” TFrom my point of view it is essen-
tially an alkaline treatment, with the addition of a certain amount of the bichloride
of mercury as an adjnvant to meet certain iudieations, but which iz not adminis-
tered with the expectation that, by virtue of its germicide power, it may prove a
apecific in this disease,

Bichloride of merenry has, however, during the past vear been administered in
congiderably larger doses than I have preseribed in the above formuala, with the ex-
press purpose of destroying pathogenic microirganisms in the intestine. This treat-
ment was proposed by Dre. Panl Gibier during his stay in Havana last year, and has

been fairly tested by Dr, Vincent de la Guardin in his wards in the charity hospital
aof that city.
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it:l]l:‘-l-‘hlil::::a ii.lluil.:l.:. Ell:;ia::!::f:-!":: 'I.Ilﬁ.‘.t'..L;{l:lH !lgunt of yellow fever may, as in cholera, have
it wt,j:.i,::.::l::fl t:.‘h i.h:_i-.||r1‘:c:!'ci-.1l upon tlie .!“.m!l, by his failare to
bean . Jod to a similar 'Hlll'ur;}:”_;g s lhlll:h'l T,uti'u'mg ]_r:}m the qlmlu;m._-,_ Dr. Gibier Las
L e il upu:liuguﬂ;£i11E hﬁpr even claimed the discovery of a bacillus
tions arent in l]_m-.HL'lmI The trm':tm*: : '-"'I]"':"Jr e Hl'I’I"—"_"‘EH .l-U Do H}I(}ui Ii'f e
L uﬁ:::ﬁum et fl'l'il'!--'l-i].llli!!i.&tl""bl.it}':] L rP'“l"?ﬂU_ﬂ by him is based upon T.In_u idea,
SbHlicgonib ittt s at ot t-hpi|1i[.|;'_-,-|g|,jlt:i- pu;';.,::-!-ulv_nu t‘ur. the tl:mrpuuu nl‘l clearing the
et BeA AT h e e f'u: el h ﬂjl{_ o ‘!Iulﬂurulﬂ of mereury in 1:1rgu_da;-.~ma
_ : ’ i e purgation 1s coneerned, experienced physicians
1|11 tho _!;uil_:-w-l't:'l.'nr zone generally agree that it is important to clear ont the bowels
ﬁlﬂlu MWm;lvuguahthnﬂumunnrtheutmwk;lum it is also established by expe-
rience that active medication of this kind after the first and gecond day of an attack
18 likely to do more harm than good, and, in fact, is a dangerouns procedure,

[_||:lntf: from the paper of Dr. de la Guardia, poblished in the Croniea Medico-
Quirnrgica, of Havann, as follows :

A \l?u have lmﬂu‘ constant in giving the patients the series of purges recommended ;
Iya firat day 1. saline *:nl,tl!a.rtm, -I'.":. grammes of sulphate of sodinm; the second day,

B grammes of castor oil in emulsion, with an equal quantity of sirup; and, finally,
on the thm:.l r.l:].;,r,l L gramme of calomel, to which we added 1 gramme of jalap to make
it more active, given in two doses at an interval of one hour. The saline purge was
frequently rejected by vomiting, and this also happened sometimes with the castor
il nob so with the calomel, which is generally tolerated. During the period of larce
evacuations we invariably made use of the merenrial medication : nsing a drafl
composed of 5 centigrammes of bichloride of mercury, 30 grammes of brandy, and 120
grammes of sweetened water. Some patients rejected this by vomiting immediately
after taking it. The patients were made to take this until the seventh, or, in some
cages, the eighth day ; at this time the favorable or unfavorable resnlt was decided.
During his illuess the pavient was given a large quantity of liguid in the form of
chlorhydric lemonade (2 to 1,000) iced. This was well retained by the stomach. Milk
was the only food allowed, gencrally iced. In some of the most severe cases the
purgatives were again commenced. Certain symptoms were treated by special
measures, in aceordance with general prineiples. Vomiting, for example, was treated
by the application of a blister to the epigastrinm, and the patient was allowed to
swallow small pieces of ice, Rivier's draff, ete. Hemorrhage was treated with
ergot, and adynamia by tonics. The bichloride of mercury has rarely given rise to
stomatitis, and when this has happened it has been mild in character, and has been
rapidly cored with siinple emollient washes or with chlorate of potassinm, .

“Thirty-seven cases were submitted to the mercarial treatment, all of them typical
cases of yellow fever, in 8t, Margaret’s ward of the civil hospital, OF these, 22 recov-
ercd and 15 died. This gives a mortality of 40 per cent., which is about the average
maortality from this disease in Havana; a little more or less, hut rather more.

# It will be seen thab the result of onr serupulons investigation np to the present
time has been, if not disadvantageons, at least withoot any advantage to the patients
treated.”

In a letter from Dr. Sollace Mitchell, from which I have already quoted, he says:
H e, Gibier elaims to have sugoested the use of bichloride internally some weeks
prior to yourself. He says that he snggested one-tenth grain every honr. lntas I
experimented with doses from one-twentieth to one-sixtieth, and found that in 6
eases when one-twentieth was nsed severe eramps and diarrhea followed in from G to
1 hours, T doubt very much if a patient conld bear one-tenth grain with ndvantage
to himael £

Dr. Mitehell has given me a list of 40 cases treated by the biehloride alone; 32 of
these were whites and 8 colored ; 9 of the whites died, a mortality of 28 per cent.;
whereas the mortality among the same class of patients treated by the alkaline and
bichloride method was only 6.3 per cent,
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Dr. Mitchell has given the following summary statement of the results obtained

by the two methods of treatment: ‘
i Ope hundred and six cases, bichloride and alkaline treatm :
40 cases bichloride treatment, with 9 deaths and 5 ro-

ont, with 5 deaths, and

1 recovery from black vomit;
goveries from black vomit.” )

In Dr. Mitchell's letter to me I read the sentence last quoted, *fand 2o recoyeries
from black vomif,” snd it was 80 published. This large proportion ef cases with
black vomit led me to infer that the bichloride as administered had a tendeney to
produce passive hemorrhages from ihe stomach. But Dr. Mitchell has ait.]m: informed
me that this sentence shonld read “and 5 recoveries from black vomit.” My re-
marks on this point have therefore no foundation.

[ have but a single series of eases fo report in which the bicarbonate of sodinm
was administered alone. These cases were treated at the “Quinta La Purissma Con-
cepeion” by Dr. Doran.  The formaula used was: Bicarbonate of sodinm, 6 grammes;
sweetened water, 250 grammes.  OFf this mixtures 2 tablespoonsful were administered
every 2 hours, or abont 9 grammes (135 grammes) of the bicarbonate of sodium in the
94 honrs. I have no information as to the character of the cases or as 1o how long
the treatment was continued. It often happens in the private hospitals of Havana
that the patients, when bronght to the hospital, have already been sick for several
days, and the mortality is greatly influenced by this fact. In all, 30 cases are re-
ported as having been treated by this solution, with 8 deaths, a mortality of 26.G per
cent. At the same time 11 cases were treated Dy the ¢ antiseptic method,” with 6
deaths, a mortality of 54.5 per cent. The antiseptic administered was biniodide of
mercury 2 eentigrammes, in 250 cenfigrammes of sweetened water—two tablespoons-
ful every 2 hours.

Tt will be noted that the amount of bicarbonate of sodinm in the formula nsed at
{he Quinta la Porissima Coneepeion was less than in my original prescription, Iam
disposed to think that it would have been better to increase the dose. This was
done by Dr. Sollace Mitchell in the Sand Hills Hospital at Jacksonville, and his
results fully justify his judgment in this regard. In making my formula at first, in
the absence of any clinical experience in this disease with the special remedies I
proposed to use, 1 felt that it wonld be wise to keep within the bounds of perfect
gafety, but Dr. Mitchel hias shown that the doses of bicarbonate of sodinm may be
considerably increased not only with safety, but with excellent results. He says,
BT he formula that T finally adepted was:

[ Sodii bicarb., grs. x to 1x;
Hyd. chlor. corros., gr. 1-30;
Aqum purae, $1v. M.

iiive, ice cold, every honr during the day and every 2 hours at night.”

This, taking the minimum amount, 10 grains, wounld make 3 drams of bicar-
bonate of sodinm and six-tenths of a grain of bichloride of mercury in the 24 hours.
I prefer to prescribe a safficient guantity for the 24 honrs and to give the medicines
more largely dilnted. I noticed at Decatnr that the patients not only took the
mixture as originally prescribed by me without objeetion, but that they looked
forward to the time when the medicine was fo be administered, as they found the
ice-cold drink refreshing,  Andas vomiting has nof, in my observation, been induced,
Lut on the other hand, gastrie irritability has been allayed, I ¢an ses no objection to
giving the hourly dose in 14 fo 2 fluid ounces of water, Indeed, I think that the
taking of a considerable amount of flnid, if itis prompily alsorbed by the stomneh, ig
rather beneficial than otherwise. My original prescription contained an amount of
water, 1 litre, which in my jodgment the patient might be permitted to drink in
divided doses in the conrse of the 24 hours. Under certain ecirenmstances, of course,
this might e inereased by giving small dranglits of cold water or bits of icein the iti-
tervals between the adminisiration of the medicine. Bat excess in this direction will
often indunce vomiting, and I have desired to svail myself of the advantage of a
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formula which contains a proper amount of water, to be ndministered at short inter-
vals, instead of leaving the administration of this fluid to the judgment of the nurse
or the desires of the patieut. In this way, also, the whole ireatment becomes e-xi
tremely simple and is easily carried out, no small advantage for the busy practitioner
during the prevalence of an epidemic,

In view of these considerations and of the experience of Dr, Sollace Mitehell with

i:wrunmﬁd: doses of the two ingredients contained in my ori ginal formula, I would
sugzest for further trial the following:

B Sodii bicarb., grammes xvi (3 iv),
Hyd. chlor. corros., centigrammes iii (gr. 3).
Aquie-Pure, litre 1 (1 quart). M.
Sig: 50 grammes (about 1§ ounces) every hour; to be given ice cold.

Naturally the amouunt given should vary according to the age of the patient, and
perhaps, also, with reference to the severity of the ease. Thus a mild case might
have two tablespoonfuls every hour during the day and every two hours at night,
while a ease, which at the outset appeared to be of a grave character, might take 2
fluid ounces of the mixture every hour day and mght. Experience may show that the
dose of bicarbonate of sodinm may be still further increased in severe cases with benefit
tothe patient, but I doubt, in view of the evidence above recorded, whetber there would
be any advantage in increasing the dose of mercuric chloride. It would be a mistake
to attempt to substitute a potassinm salt for the bicarbonate of sodium in the above
formmla. The mercuric chloride, which remains in solution in presence of sodium
bicarbonate in the proportions prescribed, would be precipitated by potassinm car-
bonate. Moreover, the potassium salts are directly contraindicated in a disease in
which there is a great tendency to suppression of urine, and uriemic poisoning. The
experiments of Yelz and Ritter, and of Bouchard, show that in uremia the toxie
symptoms are largely due to the retention of potassinm salts rather than to unrea.
Bouchard especially, as a result of his extended experiments, insists upon “ the great
importanee of limiting poetassinm salts, both in food and medicine, in the treatment of
uramin,

I may add that a rather extended trial of carbonate of potassinm in full doses,
made by one of the physicians of Decatur during the recent epidemic, was attended
with a high rate of mortality, and that the physician referred to himself fell a vietim
to the disease, although his case at the outset appeared to be rather a mild one,
How far the treatment inflnenced the result it is, of course, impossible to defermine,
but suppression of urine and black vomit occurred on the fourth day, and death
quickly followed.

HAavaNNa, April 6, 1830,

During the past summer (1889), Dr. D. M. Burgess, United States
sanitary inspector at Havana, has treated all of his yellow-fever cases
with the alkaline and bichloride method. He reports as follows in a
letter dated Havana, December 29, 1339:

1 have to report that I have had this season up to date 25 private cases of yellow
fover; they were all given * Sternberg's treatment,” and while many of them were

sovere cases, all recovered.

The results of the trial of this treatment, made in the Charity Hospital
at Havana by Dr. Vincente de la Guardia and Dr. Emilio Martinez
during the past summer, are given in a paper by t-ha_ last-named
gentleman, published in the *Revista de Oiencias Medicas,” of Sep-
tember 5, 1889. This report is especially valuable because Dr. La
Ginardia has had an extended experience in the same hospital with
similar cases ocenrring during preceding years, and because he had
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made in the summer of 1388 a careful test of the method of treatment
proposed by Dr. Paul Gibier, which consisted in the :ulministmtiuu_ of
purgatives, and of full doses of mereuric chloride, His report, which
was unfavorable to this mode of treatment, is referred to in wmy last
paper in the Therapeutic Gazette, quoted above.

Dr. Martinez says in the paper referred to :

Agsociated with Dr. D. Vincente de 1a Guardia, physician to the Mercedes Hospital,
and authorized by the director of this institution, it was resolved to submit the alka-
line and mercurial treatment of Dr. Sternberg, which had given such exeellent re-

sults in the recent epidemic at Decatur, in the United States, to an extensive trial.
- - L L - L L]

The plan followed, in general terms was as follows: Upon the admission of the
patient a purgative was ordered, if he had not passed the third day, in which case
we prescribed a purgative enema. From the first we commenced to administer the
following formula:

[k Bicarbonate of soda, 16 grammes,
Bichloride of mereury, 2 centigrammes.
Water, 1 litre.

Forty-five grammes to be given ice cold every hour, day and night.

For the first 5 or 6 days no food was given. When defervescence commenead we
substituted for the potion water containing bicarbonate of soda, 4 parts to 1,000
as an ordinary drink (1 to 2 litres).

Nausea and vomiting was combatted with ice.

We present below the elinical notes so that an exact judgment may be formed as to
the value of this method of troatment. It mnst be remembered that the statistics of
hospitals give an excessive mortality not only on aceount of the gravity of the cases
received, but also becanse of the advanced period of sicliness at the time of admission.

We gronp our cases in three classes: light cases, those which entered npon convi-
leseence at the termination of the first period ; common cases, those which passed to
the second period ; and grave cases, those which present some symptom of gravity,

Clinical notes of 44 cases are given by the author of the paper; of
these, 11 are placed in the first category, light cases; 14 in the second,

common eases, and 19 in the third, grave cases.
The results are summed up as follows

Troaatod’ oococscarin. e A e e e e S D 44
e e O e
1 e e ML S e e v et e R e 7
LL g b ol e WA SRR TR e o R i 15.49 per cent,

The official statistics of yellow fever in the Mercedes Hospital in previous years is
as follows:

Year. l' Tremted. Hl.'l:l.‘l‘-'d"t“[‘.‘ﬂ.' Diel. |3.Iu:|-ln]i|!}-
= Sen I ;
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Thauvks to the courtesy of our confréres in the hospital we have been able to sub-
mit to treatment all the cases admitted, but we have excluded two—one which
entered on the seventh day with suppression of nrine and black vomit, who resisted
all treatment ; the other entered 6 hours before death and was not seen Ly us.
From the comparison made, it appears that the Sternberg treatment has diminished
the mortality to less than one-half the mean mortality of this hospital.

We bave observed the following facta: The patients have offered a notable gastric
tolerance during the medication; when treated from the first day vomiting has rarely
ooenrred.

The secrotion of urine has always been considerable ; even in the grave cases, when
death oceurred, they did not die anurie (La Guardia), Anuria only ocenrred in an
evident mauner in a single case (case 28),

From the eighth to the tenth day it is necessary to snspend the bicarbonate, to give
stimulants and to combat hemorrhages, adynamia, ete., by the usual means,

REUER |
Aty :
] hucteritbogital 0L

d o frptie el e
8 o atcats n rrions SAGE
sighteen s i hick
than 5e!||;|'i fiver, and from

Thi antogeies which Lav
B o L fooas, Moy 12, 1350~
woth: allinminees oo
eaelial dnid. load iy

ud

T

0 1 B _E’q[.'.f"-“".—.'
bele; sk 3y o0
Ve, e, Kidse,
Hati H )

G, and feia .
. Elﬂ ) i .|:||I'!
, b H..:l-:,H:_! 19 1
0 aber etk 1,
Ui :
K | N il f.‘ L] |.Ir.
-1-"-..|J'tlr"" [

U"!,ri i

i
et f'p—
oL |

y '-.I!-;,-.:J: 1



RERORT.

The investigations to which this report relates were made in the city
of Havana in the summers of 1888 and 1889; in the city of Decatur,
Ala., in the antumn of 1888, and in the laboratories of the Johns Hop-
kins University, where I have continued my researches during the in-
tervals between my visits to the infected localities, and singe my return
fromn Havana, in September, 15839, up to the present date.

[—MATERIAL.

My baecteriological studies have been made with material obtained
from forty-three yellow fever eadavers; from * black vomit” and feces
of patients in various stages of the discase; and, for comparison, fromn
gighteen eadavers in which death ocenrred from some other disease
than yellow tever, and from feces of healthy individuals,

The antopsies which Lhave furnished e this material are as follows:

No. 1. Havana, May 12, 1838.—Soldier in Military Hospital; sick 8 days; blaek
vomik; albnminons urine; antopsy 3% hours after death. Collected peri-
cardial flnid, Ylood from heart, bile from gall Bladder, urine from bladder,
and material from liver, kidney, stomaeh, and intestine,

No. 2. Hapanae, May 17, 1888, —Attendant in Military Hospital; aged 30; 4 months in
Cuba; sick 3 days ; antopsy 2 hours after death, Collected material from
liver, spleen, kiduey, infestine, and stomach, blood from beart, urine from
blacder, and fluid from pericardinm.

No. 3. Havane, May 19, 1828, — Soldier in Military Hoespital ; sick 6 days; auntopsy 7
hours afier death. Collested material from liver, kidney, stomach, and iu-
testine, blood from heart, urine from bladder, aud pericardial flnid.

No. 4. Huavana, May 22, 1888, —Soldier in Military Hospital; sick 5 days. Collected
material from kidney, spleen, stomach, and intestine, blood from heart, and
urine from bladder. :

No. L. Huavana, May 23, 1824, —Soldier in Military Hospital ; sick 6 days; antopsy 4
hours after death. Collected material from liver, kiduey, stomach, and in-
testine, blood from heart, and uvine from bladder,

No. 6. Havana, May 23, 1838, —Soldier in Military Hospital; nutopsy 4 lionrs after
death. Collected material from liver, kidney, stomach, and intestine, blood
from lieart, and urine from bladder,

- Havana, May 26, 1833, —Soldier in Military Hospital ; sick 4 days; antopsy 24
hours alter death, Collected material from liver, kidney, stomach, and in-
testine, blood from heart, aud urine from bladder.

No. . Havana, May 206, 1838, —Soldier in Military Hospital; siclk 6 days; antopsy 2

hours after death.  Colleeted material from liver, kiduey, stomach, and in:
testine, blood fron beact, aud urine from Lladder.
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98 ETIOLOGY AND PREVENTION OF YELLOW FEVER.

No. 9. Havana, June 8, 1388, —Soldier in Military ]TIqu’LI:nI; sick 5 days; antopsy 5
Lion s after death. Collected material from liver, kiduey, stomach, and in-
testine, blood from heart, and urine from Lladider.

No. 10, Havana, June 6, 1888 —Soldier in Military Hospital ; 8ick 5 days; autopsy 1
hour and 40 minntes after death. Collected material from liver, kiduey,
stomach, and intestine, blood from Leart, and orine from bladder.

No. 11. Decatur, Ala., October 3, 1833.—Male, aged 35 years; sick 3 days; autopsy 1
hour after death. Collected material from liver, kiduey, stomach, and in-
testine,

No. 12, Decatwr, Ala., Oclober 5, 18388.—Male, aged 35 years; autopsy 1% hours after
death. Collected material from liver, kidney, stomach, and intestine.

No. 13, Decatur, Ala., October 8, 1888.—Male, aged 40; sick 5 days; autopsy 2 hours
after death. Collected material from kiduney, liver, stomach, and intes-
tine,

No. 14. Havana, April 23, 1820.—Soldier in Military Hospital; sick 5 days; autopsy
 honrs after death. Collected material from spleen, liver, kidney, stom-
ach, and intestine, blood from heart, and urine from tladder.

No. 15. Haranra, April 28, 1880, —8oldier in Military Hospital; sick 10 days; antopsy
9 hiours after death. Collected material from liver, kidney, stomach, and
intesting, blood from heart, and arive from Lladder,

No. 16. Havana, May 5, 1839.—Soldier in Military Hospital; sick 7 days; antopsy
154 hours after death. Colleeted material from liver, kidney, stomach, and
intestine.

No. 17. Havana, May 12, 1880).—Soldier in Military Hospital ; siek 5 days; antopsy
5 hours after death, Collected material from liver, kiduey, stomach, and
intestine, blood from heart, and urine from bladder.

No. 18, Havana, May 13, 1858, —Patient in Civil Hospital ; male, aged 28 years; sick
o dlays; antopsy ¥ hours after death. Collected material from liver, kidney,
stomach, and intesline, and blood from heart.

No. 19. Havana, May 22, 1839.—Soldier in Military Hospital ; sick 5 days; antopsy
6 hours after death. Collected material from liver, stomach, and intestine,
and blood from heart.

No. 20. Havana, May 26, 1830, —Patient in Civil Hospital ; antopsy Y hours after
death. Collected material from liver, stomach, aud intestine.

No. 21. Havara, May 27, 1889.—Soldier in Military Hospital ; sick 7 days; autopsy
10 hounrs after death. Collected material from liver and intestine.

No. 22. Havana, Jue 4, 1880, —Soldier in Military Hospital ; sick 5 days. Collected
material from liver, stomach, and intestine.

No. 23. Havana, June 4, 1830, —Soldier in Military Hospital ; sick 8 days; autopsy
10 hours after death. Collected material from liver, stomach, and intes-
tine,

No. 24. Havana, June 13, 1830, —Soldier in Military Hospital ; sick 5 days; autopsy
43 honrs after death. Collected material from liver, kidney, stomach, and
intestine.

No. 25, Havana, June 29, 1889, —Soldier in Military Hospital; sick 9 days; autopsy
10} hours after death. Collected material from liver, stomach, and intestine.

No. 26. Havana, July 1, 1830.—Soldier in Military Hospital; sick 9 days, antopsy &
hours after death. Doubtful ease; the diagnosis is not supporied by the patho-
logical appearances. Freluded.

No. @7, Havana July 3, 1880, —Patient in Civil Hospital; sick 7 days ; antopsy 1 hour
and 15 minutes after death. Collectod material from liver, stomach, and
intestine.

No. 28, Havana, July 15, 1820.—Soldior in Military Hospital ; :IlllD[:!!i,}' 6 hours after
denth. Collected material from liver, stomach, and intestine.

No. 0, Hacana, July 29, 1830.—Soldier in Military Hospital; sick G 113355 n11t4{]m}'
5 liours after deathi. Collected material fvom liver, stowach, and iutestine.
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No. 30. Havana, August 9, 1880, —Soldicr in Mi]i.tnrj- ][na‘piml ; Bick T {l.u;; 11111.[;'{1:11.
74 hoursafter death, Collected mnterml‘frmu ll'l:"i.!-l'_. stomach, .ml{ |n. est :]{: {-

No. 31. Havana, August 10, 1830, —Patient in Civil Hospital, TIIJII]L!-, Bre _JII., [-I-Itr_.l i
days; antopsy 6 hours after death. Collected material from liver, stom-

intestine.

No. 32 mi":.!::!:fjigusr 12, 1889.—Boldier in Military Hnﬁrimi} gick 5 {lﬂ.j’ﬂ? aulu!psy
G honrs after death. Collected material from !w:arl stn{1lan!}, and intestine.

No. 33. Havena, dugust 13, 1380, —Soldier in Military Hospital ; sick 7 days pa ntopsy
7 hours ;.,]‘mr death, Collected matorial from 'Iiv.er, atm_lmr:]u, and 1:1tu3t|l1|3.r

No. 34, Havana, Auwgust 13, 1880, —Soldier in Military Hospital ; sick 9 days; autopsy
3 hionrs after death., Collected material from liver. ‘

No. 35. Harana, August 15, 1880, —Soldier in Military Hmt!}:fnl; F;m_l: o ﬂEE.}'E; antopsy
5 hours after death. Collected material from liver “m.l mt_uatl 1ne,

No. 36. Havana, Augist 19, 1889, —Soldier in Military Hospital ; swlll: & ﬂ:lt,j'ﬂ; antopsy
5 hours after death. Collected material from liver and intestine.

No. 37. Havana, Lugust 21, 1889, —Soldier in Military Hospital ; BH.::l: 4 tl?.yﬂ; autopsy
6 hours after death. Collected material from liver and intestine.

No. 38. Havana, Augusi 22, 1839, —Soldier in Military Hospital ; smll-: B l']_:l?-'-!:'l; autopsy
i hoors afeer death. Collected material from liver and 1|1tc3t1!1n. .

No. 39. Havana, Adngust 24, 1880.—Patient in Civil Hospital ; male, aged 23 ; sick 10
days; autopsy 2 hours after death. Collected material from liver.

No. 40. Havana, dugust 24, 1839, —Soldier in Military Hospital; sick 4 days; autopsy
6 hours after death. Collected material from liver.

No. 41. Havana, August 26, 1580, —Patient in Civil Hospital: sick 7 days; autopsy
¥ honrs after death, Coileeted material from liver.

No. 42. Havana, dugust 26, 1889.—Patient in Civil Hospital; autopsy 4 hours after
death. Collected material from liver.

No. 43. Hovana, dugnst 26, 1584, —Soldier in Military Hospital ; sick 7 days; autopsy
G hours after death. Collected material from liver.

COMPARATIVE AUTOPSIES,

No. 1. Havana, May 17, 1839, —Case of tubarculosis in Civil Hospital ; antopsy 2 hours
after death., Collected material from liver and kidney.

No. 2. Havana, May 19, 1839.—Case of tuberculosis in Civil Hospital ; antopsy 1§
hours after death. Collected material from liver and kidney.

No. 3. Havane, May 22, 1889, —Case of heart disease in Civil Hospital, Collected
material from liver.

No. 4. Havana, May 25, 1889.—Case of abscess of liver in Civil Hospital; autopsy 14
honrs after death, Collected material from liver,

No. 5. Havana, May 25, 18589, —Insane woman in eivil hospital. Brain disease:
autopsy & hours after death. Collected material from liver.

No. 6. Havana, May 30, 1880.—Case of tuberenlosis in civil hospital; autopsy 6
hours after death. Collected material from liver.

No. 7. Havana, June 2, 1849,—Case of heart disease in civil hospital; autopsy 5
hours after death. Collected material from liver.

No. 8. Ballimore, October 30, 18=9.—Case of tuberenlosis in Johys Hopkins Hospital;
antopsy # hours after death. Collected material from liver,

No. 9. Baltimere, November 12, 1850, —(ase of tuberenlosis in Johns Hopkins Hospital;
antopsy 64 hours after death, Collected material from liver,

No. 10. Baltimore, November 18, 1880.—Case of ostcomyelitis of tibia with amyloid
liver and kidney. Collected material from liver.

No. 11. HBaltistore, Novemher =, 1880, —Case of tuberculosis in Johns Hopkins Hospital;
antopsy 24 honrsafter death. Colleeted material from liver.

No. 12, Baltimore, November 25, 1880, —Casc of tnberenlosis in Johns Hoplkins Hospital;
antopsy 8 hours ufter death, Collectad material from liver,
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No. 13. Baltimore, November 30, 1889.—Death from elloroform; autopsy at once by Dr,
Keirle, of Baltimore, Collected material from liver.

No. 14. Baltimore, November 30, 1289.—Case of heart disease in Jolhns Hopkins Hospital,
Baltimore; autopsy 7 hours after denth. Collected material from liver.

No. 15. Baltimore, Junuary 2, 1800.—Peritonitis following laparotomy for ovarian
tumor. Case in Johns Hopking Hospital. Collected material from liver.

No. 16. Haltimore, Januwary 6, 15800,—Death in 10 minutes after tapping of abdominal
cavity., Case of fibvo-cystic tumor of uterns in Johns Hopkins Hospital;
antopsy 4 hours after death, Collected material from liver.

No. 17. Baltimore, January 13, 1890.—Case of heart disease, Johns Hopking Hospital;
nutopsy 4 hours after death, Collected material from liver,

No. 18. Baltimore, January 14, 1800.—Pnenmonia.  Case in Johns Hopkins Hospital;
autopsy 24 hours after death. Collected material from liver,

MATERIAL COLLECTED FROM YELLOW-FEVER CASES DURING LIFE,

Havana, May 6, 1833, —Collected black vomit and melanotic discharge from bowels,
Case in military hospital, fifth day of disease.
Havana, May 5, 1833.—Cultures made from surface of body of cases in civil hospital
No. 1. Yellow fever convalescent,
No. 2. Case of rhenmatism.
No. 3. Case of typhoid fever.
No. 4. Attendant in hospital,
No. 5. Case of yellow fever with black vomit, fifth day of sickness,
No. 6. Dr. Finlay.
Havana, May 29, 1888, —Collected vomit from yellow fever cases in military hospital ;
No. 1. Sick 3 days; vomit transparent; aecid.
No. 2. Sick 2 days; vomit transparent; acid.
No. 3. Sick 2 days; vomit transparent ; acid.
Havana, June 4, 1333, —Collected vomit from patient in Garcini Hospital ; sick 3
days; vomit transparent; alkaline.
June 5. —Collected ** coffes gronnd” vomit from same case; acid.
Havana, June 4, 1883, —Collected vomit from ease in Garcini Hospital ; transparent ;
acid.
Havana, July 5, 1889.—Collected typical black vomit from case in eivil hospital;
siel 7 days.

SPECIMENS OF FECES COLLECTED AND EXAMINED IN DECATUR, ALA. (1888), AND
IN HAVANA (1889).

Case 1. October 3.—Sick 48 hours; thin, yellow color; nentral reaction. :

Case 2, Oclober 6.—Sick 60 hours (fatal case); thin, yellow color; nentral reaction.

Case 3. October 6.—Sick 72 hours (fatal case) ; mueus, without color; neutral reac-
tion.

Case 4. October 7.—Sick 12 hours (fatal case): reaction nentral. :

Case 5. October 8.—Sick 36 hours ; thin, pale yellow ; neatral runct!uu.

Case 6. October 9.—Sick 43 hours ; thin, pale yellow ; quut.rnl r-slu.ctmn.

Case 7. Oclober 9. —Sick 4 hours ; thin, pale yvellow ; E]!gl;tl;.* apid. :

Case 8. Oclober 10,—Sick 24 hours (fatal case); thin, light yellow color; slightly
aeid reaction.

Case 9. Oclober 10,— Siek 24 hours; thin, light-yellow color; noutral.

Case 10. October 14.—Sick 3 days (fatal case) ; thin, pale yellow color; neutral.

| ] er 16.—Sick 12 hours.

gi::: 11; af:f::!?er 15.—Sick 2 days (fatal case); thin, pen-soup nuhfrl‘; nenbral.

Case 13, Oclober 16.—Sick 3 days; thin, brown color; shightly acid,

Case 14. Ovlober 16.—Sick 2 days.
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Case 15. October 17.—Sick 36 hours (fatal case) ; very thin, brirht yellow color ; ne-
tral. LT .

Case 16. October 18, —Sick 50 hours (fatal case); thin, clay-colored ; slightly acid.

Case 17. October 19.—8ick 3 days (fatal case) } thin, dark-brown color.

Case 18. October 23, —Sick 48 hours ; very thin, pale yellow ; nentral reactiof.

Case 19, Oatober 23.— Sick 2 days; thin, pale yellow color | nentral.

Case 20, Oclobeyr 25.—8ick 48 hounrs ; thin, brown color; alkaline reaction, _

Case 21, Ootober 27.—8ick 36 hours (fatal case); thin, color of pea soup; nentral,
Swme case; third day ; thin, light yellow ; neutral.

Case 22, Oclober 23,—Sick 24 honrs; thin, eolor of pea soup ; nentral.

Casge 23, Ostober 30.—Sick 24 hours; very thin, pale yellow ; neutral.

Case 2. —8ick 3 days.

Case 25.—5ick 24 hours.

Case 26.—8ick § days.

Case 27.—Sick 48 hoars.

Case 28, —8ick 30 honrs.

Caze 20, —Sick 48 honrs,

Case 30.—Sick 36 hours,

Case 31,—8ick 36 hiours.

Case 32.—8Sick 36 hours,

Case 33.—Sick 48 hours,

Cage 34.—8ick 24 honrs.

Case 35.—8ick 24 honrs.

The material from cases 25 to 306, inclusive, was collected in Deeator
by my assistant, Dr. Littlejohn, and sent to me at Baltimore, where the
bacteriological examination was made.

At my request, Dr. Lattlejohn also sent me feees from fifteen healthy
persons and convaleseents, for comparison.

Case 37. Havana, July 1, 1880, —Collected faces from ease in eivil hospital ; sick 7
days; very low, a milky looking fluid, with acid reaction.
Case 33. Havana, July 2, 1830.—Collected feces from case on board German brig ; sick
b days; thin, light yellow, alkaline.
Case 30. Havana, July 4, 1839.—Collected feces from case in eivil hospital; sick 5
days; thin, yellow color, alkaline.

Nore.—The alkaline reaction of the feces in many of these cases

was no doubt due to the fact that they were on an alkaline treatment.




II-METHOD OF COLLECTING MATERIAL.

I am in the habit of using as collecting tubes the glass bulbs with a
ln_mg neck, described by me in a paper read before the American A&s0-
\!'..':Iiltlﬂll furr the Advancement of Seience in Angust 1881, The form
18 shown in Fig. 1.

These are thoroughly sterilized and hermetically sealed
when made. I always carry a large supply of them “ into
the field” with me, as they serve for various purposes, as
will hereafter be shown.

The modus operandi of collecting material at an autopsy.
as usually practiced by me, is as follows: I expose the
abdominal viscera by making an incision from the superior
spinous process of the illium on one side, in a line parallel
with the long axis of the body up to the margin of the ribs,
then across to a corresponding point on the opposite side
and down to the other superior spinous process. The large,
apron-like flap consisting of the entire anterior wall of the
abdominal eavity is thrown back, and gives free access to
the viscera contained in this cavity.

It is best to colleet from the solid viscera first. The liver
18 drawn down a little with a tenaculum or foreeps and a
hot spatula is applied to a point upon its surface. This
insures the destruction of any microtrganisms which may have fallen
upon the surface, or which might be in the cavity of the abdomen be-
fore opening it. The spatula is held in position by an assistant until I
am ready to introduce the collecting tube. The long stem of this is
passed through the flame of an aleohol lamp to sterilize the exterior,
the bulb is heated to expand the contained air,and the sealed extremity
of the tube is then broken oft with sterilized forceps. Tle preliminary
heating of the bulb is to prevent a sudden in-rush of air, by which
atmospheric organisms might occasionally gain aceess to the bulb. The
extremity of the stem is then passed into the organ at the point where
the hot spatula had been applied.

The air in the bulb being somewhat rarefied by the heat applied,
there is a suction force as it cools, and blood from the organ is drawn
into the tube,

In order to obtain at the same time ernshed tissue, I move the tube
backwards and forwards so as to lacerate and crush the parenchyma
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of the organ with its broken extremity. By this means I am able to
obtain from the liver, the spleen, or the kidney a considerable quan-
tity of erushed pareehyma mixed with blood without any possible con-
tamination by microiirganisms from without., As soon as the colleetion
is made the extremity of the tube is sealed in an aleohol lamp, Mate-
rial from the hollow viscerais obtained in the same way. The hot spat-
ula is applied to a convenient point on the walls, and the broken end
of the sterilized tnbe is forced through at this point. My collections of
urine throngh the walls of the bladder, of material from the stomach
and intestine, and of blood from the heart have all been made in this

vay. Lam in the habit of making a separate opening through the chest
walls over the heart, as I consider it a safer method than to reach the
heart by eutting through the diaphragm.

Pieces of tissue for future histological stndy are cut into small frag-
ments and at onee placed in strong aleohol or in Mueller’s fluid,
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1II—METHODS OF RESEARCH.

The following are the principal methods of research employed.

(a) THE DIRECT EXAMINATION OF “SMEAR PREPARATIONS” FROM
THE BLOOD AND TISSUES FOR MICROUGRGANISMS,

I have made this examination in the entire series of cases in which
I have made antopsies. Usunally I have stained these preparations
with an aguneous solution of fuchsin, or with Loeffler’s solution of
methyline blue. I prefer the fuchsin solution because it stains very
promptly all of the bacteria with which I am acquainted; and I feel
very eanfident that with my one-cighteenth inch hom. oil im. objective
of Yeiss, the Abbe condenser, and a fuelisin-stained “smear prepara-
tion” from the blood, liver, or kidney, any microdrganism of this class
which might be present sheuld be easily seen.

(b) AEROBIC CULTURES IN FLESH-PEPTONE-GELATINE, IN AGAR-AGATR
JELLY, ETC.

In the whole series of cases I have introduced some of the material
collected as heretofore deseribed into one or the other of these media,
and often in both. Immediately upon my return to the laboratory after
making an autopsy I am in the habit of putting up Esmarch roll-tubes
from the material collécted, and these are kept under observation, at a
proper temperature, for several days at least. In tube No. 1 of a series
of three Esmarch roll-tubes I commonly introduce two or three drops
of blood, or of crushed liver tissue, ete., so that any microdrganism
capable of growing in the culture medium employed would be revealed,
by the development of colonies, even if present in very small numbers,

In Cuba, during the months of March and April I kept an ineubating
oven running at a temperature of 35° to 37° C., but later, during the
epidemie season, I took it for granted that artificial heat would not l.m
necessary to insure the development of the particular germ I was in
gearch of. Of course our usual medinm for plate cultures—flesh-pep-
tone-gelatine containing 10 per cent. of gelatine—was not available in
Havana during the summer months without resorti ng to the use of a
refrigerator. 1 found, however, that when the me(?!mm eontained 12[]
per cent. of gelatine it would stand a temperature of 282 C. (82.4° I.),
and I was able to use it without a refrigerator during the months of May
and June. Tater a refrigerator was required even for the 20 per cer_lt.
oelatine medium. This contained a chamber which 1 was able to main-
tain at a temperature of about 27° C.
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So far as I could see, this 20 per cent. gelatine answered quite as well,
as a enlture medinm, as that made in accordanee with Koch's standard
formula, which contains 10 per ceut. of gelatine. Liquefying organisms
eansed liquefaction as unsual, and non-liquefying organisms fi_ﬂ‘rm':d1I
colonies in Esmatch roll-tubes, and grew freely in * stick caltures,’
But the advantages of an agar medium were apparent, and I accord-
ingly used this very extensively for my roll-tubes, and especially with
the addition of 5 per cent. of glycerine. Many of the microirganisms
which I encountered and shall hereafter describe, grew luxuriantly in
this medinm. I also made cultures in an agar or gelatine medinm con-
taining 0.2 per cent. of hydroehlorie acid. Quite a number of the bacilli
which I have isolated grew freely in this acid medinm, y

I have also tested the growth of the various organisms studied by
me upon potato; and for this purpose have used the eylindrical pieces
of potato, ent with a slanting surface and sterilized in an ordinary test
tube as first recommended by Meade Bolton.

Cultures have also been made in varions other media, such as blood
sermm, veal broth, and agua coco. The last-mentioned liquid I have
used extensively and find that for a large class of microdrganisms it
constitutes a very favorable nutrient medinm.

(¢) ANAEROBIC CULTURES,

I made no anaérobic cultures in 1888, but the following year did so
in a considerable number of cases. In these I used for the most part
agar jelly with 5 per eent. of glyeerine.

The blood or liver tissue from one of my colleetin g tubes was intro-
duced into the liquefied medium kept at a proper
temperature in a warm bath (40° C.), and a cur-
rent of purified hydrogen allowed to pass thron oh
it long enough to insure the exclusion of oxygen—
usnally half an hour or more. My method is as
follows :

Soft rubber corks having two perforations for
the passage of glass tubes are cut into sections ;
these are placed for sometime in 1:1000 solution
of mereurie chloride to sterilize them, and then, in
a wide-mouthed bottle, having a ground-glass stop-
per, in strong aleohol. When one of these is to be
used it is taken from the aleohol with sterilized
forceps and the aleohol is removed by burning,
A long and a short glass tube are passed through
this.rabber stopper, aml removing the cotton plug
from a test tube in which the anaerobic enlture is
to be made it is placed as in Fig. 2 (a). The long
t,_uhc-, pret:imm];r sterilized by heat, must pass nearly to the bottom of the
liquefied agar, A space of half an inch or more is il!ﬂ'- above the rubber
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stopper, and this I fill with melted sealing wax. I have found by ex-
perience that the rubber stopper alone ean not be relied upon to retain
the hydrogen, no matter how aceurately it fits the test tube. Nor have
I had good success in the use of melted paraffine. This has a tendeney
to retract from the glass walls of the test tube, and in practice I find
that as a rule the hydrogen soon eseapes from a tube closed in this way.
It will be seen that my rubber stopper serves chiefly to support the
glass tubes, and the melted sealing wax, upon which 1 depend for the
complete sealing up of the moath of the test tube. The sections of
rubber stoppers are of various diameters, and it is easy to select one
which will fit the test tube employed.

The long glass tube is now conneeted with the hydrogen apparatus
and the test tube is left in the warm bath to keep the agar jelly from
becoming solid. At the end of half an hour the outlet tube b is sealed
in the flame of an aleohol lamp, and in the same way the inlet tube c.
The liguefied agar is then spread upon the walls of the test tube in the
usual manner, by turning it upon a block of ice.

I have at times varied this procedure as follows: The lignefied agar
jelly, or flesh peptone-gelatine, to which blood or liver tissue, ete., has
been added, is first made into an Esmarch roll-tube; the cotton plug
(@), or a portion of it, is then pushed
up into the tube and a rubber stopper
(b) carrying two short glass tubes is
put in position. The end of the test
tubeis then filled with sealing wax as
before. Hydrogen is now passed into
the test tunbe by coupling one of the
short glass tubes with a hydrogen ap-
paratus. The test tube is sustained in
an inverted position, (see IPig.3), sothat
the action of gravity may come into
play in displacing the oxygen. This
plan is more convenient than the pre-
ceding one, and the only objection to
it is the fact that a certain amount of
oxygen may be retained in the solidi-
fied agar jelly covering the walls of
the tube. But if the hydrogen is
passed for a considerable time it would certaiuly scem lhfﬂ: tlu.a greater
part of the oxygen must escape by diffusion 1'1-m|.1 this thin layer.

tertainly any but the most strictly anaérobic ﬂrgu_msmﬁ Hlli?lllﬂ. gTOW
in a tube prepared in this way, if the medinm is sml;ablfs for 11:_.

I have varied the medium at times by mixing the agar jelly with flesh-
peptone-gelatin, or with blood serum. This is easily *"”"{“"'EH the
method last described isemployed, but not when the hydrogen is allowed
to bubble through the liquified medium; for in this case the addition
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of gelatin or of blood serum caAuSes the tube to be filled with bubbles,
<o that it can not be made into an Iismarch 1‘r‘)11-t11bu‘. |

To add blood serum to our agar or gelatin mm‘hum,. wtt.hnnij comn-
tamination which would eall for subsequent $tu1*‘1!m:1lmu, I use the
bulbs with a long neck already described as ctullc-::t:mg tl}lnes_., |

Blood from a sheep, or some other suitable :~1||1.n.1a1|., ISTilr."-sTt. drawn
from a large artery—femoral or carotill—into a sterilized Wolff’s bottle,
(Fig.4). The inlet tube b is introduced
directly into theartery and as the blood
flows the air escapes through the cot-  ap " A
ton filter. When proper precautions ' :
are taken the blood in the receiving
bottle will be sterile, and after the
serum las separated it ean be trans-
ferred to the bulbs referred to without
any danger of contamination, and con-
sequently without any necessity for
sterilization by heat. This 18 accom-
plished by breaking off the sealed end
of the tube a, which has previously -
bheen notehed with a file, and introduoe- -
ing into the clear blood serum the IH
sterilized stem of a collecting tube, ""'ﬁ-_—l-]-l-' 1
the bulb having been gently heated L
in the flame of a lamp, The serum mounts into the bualb and when it
contains a sufficient quantity it is withdrawn and another introduced
in its place. Thus one after another is charged, and immediately the
extremity of the stem is sealed in the flame of a Bunsen burner or an
alecohol lamp. Itis a great convenience to have a supply of sterile
blood sernm always ready, and I keep a stock on hand preserved in this
way. Not only are culture liquids preserved in this way safe from con-
tamination but these tubes are convenient to transport, and the trans-
fer of the lignid medinum to a test tube is easily and safely effected.
Breaking off the end of the stem with sterilized foreeps, and introdue-
ing it beside the cotton stopper of a sterilized test tube, the contents
of the bulb are forced out by applying gentle heat to the portion filled
with air.

I have a small alecohol lamp always at hand for this purpose. In this
way I am able to make mixtures of blood serum and agar jelly, or gel-
atin, and to make Esmarch roll-tubes containing the uncoagulated al-
bumen of the blood serum. This may be a decided advantage under
certain eircnmstances, as our ordinary culture media eontain but little
albumen after being sterilized at a high temperature.

(d) EXAMINATION OF TISSUES KEPT FOR FORTY-EIGHT HOURS IN AN
ANTISEPTIC WRAPPING.

I those diseases which have been proved to be due to the presence
of micrvirganisms in the blood or tissues, these microdrganisms may

e 2N =
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be E.IEI]I:IIIII'LHII'EI ted by the methods heretofore referred to and by the ex.
:uum-.?tmu of properly stained sections of the tissues involved. Bnt in
one disease, at least—typhoid fever—eultures from the blood commonly
give a negative result, and the baeilli which are present in scattered
groups, or colonies, in the spleen, the mesenteric glands, ete., are not
always easily found. :

Fraenkel and Simmonds* have shown that in the spleen removed from
a person dying of this disease the typhoid bacillus multiplies after
death, and that numerous colonies may be found in portions of the
organ which have been left for 24 to 48 hours before being placed in
aleohol, when other pieces placed in alcoliol soon after death show but
few colonies or none at all.

* I have followed this hint, and in most of my autopsies Lave kept a
piece of liver in an antiseptic wrapping for 48 hours, and have then
examined the interior of the piece for microsrganisms by the unsnal
methods.

My method has been to take a piece of liver or kidney the size of a
man’s fist, and to wash it in a bath containing 1 part of bichloride of
mercury to 500 parts of water. I then envelope it in numerous folds
of thin tissne paper and again place it in the antiseptic bath, wetting
the tissue paper thoroughly ; after which snceessive wrappings of dry
tissue paper are applied, and the pieee is placed in a clean jar and kept
in the laboratory for 48 honrs.

(¢) EXPERIMENTS UPON ANIMALS.

I have made numerous experiments upon rabbits, gninea-pigs, and
dogs, for the purpose of testing the pathogenic power of the various
microorganisms which I have obtained from yellow fever cadavers.
The results of these experiments will be detailed in the proper place.
The method of injecting microirganisms suspended in a liguid into the
subentaneous tissues or abdominal cavity of one of the lower animals
which I have found most satisfactory and have praeticed for several
years, is as follows:

My bulbs with a long stem serve me as a syringe, and I find that
they have decided advantages over any form of hypodermic syringe.
The piston of the ordinary hypodermic syringe is hard to sterilize, and
there is always more or less danger that with this instrument we may
injeet some other microtrganism along with the one which we propose
to test. The recent death of a Vienna bacteriologist from the use of a
syringe upon himself which he had previously used to inject a culture
of the glanders bacillus into one of the lower animals is an unfortunate
illustration of this fact. Koel’s syringe, which has a rubber ball by
which air is forced into the syringe, taking the place of a piston, is
much better. But I prefer to employ my improvised syringe, which is
still safer, so far as the aceidental introduction of microtrganisms is

* Die Atiologische Bedentung des Typhus-bacillus, 1550,
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concerned. This is used but a single time, as I find it uusierl to make
new bulbs than to clean those which have been once used. IJE 1?11-:. cu.l-.
ture has been made in one of these bulbs, it is all ready to injeet ; if
not, it is introduced in tlie usnal way, by gently heating the hulh_t.{:- form
a partial vacunm. To make the injection I first cut awu:lf the hair of the
animal with scissors, and then with a pair of eurved scissors cut el:'l.‘i'ﬂj.-'
a bit of integument the size of w half-dime or less. The _mul of t_-he
glass stem is drawn out in the flame of a lamp to make a s‘mml:lu point
to the syringe, and this is foreed into the subeutaneous tissues, or the
eavity of the abdomen. The flame of a small aleohol lamp 18 now
cantiously applied to the bulb, and the liquid is forced out by the ex-
pansion of the contained air.

(f) EXAMINATION OF TISSUES PRESERVED IN ALCOHOL.

As the liver is the organ which, in the disease under investigation,
shows the most constant pathologieal changes, I have preserved por-
tions of this organ in aleobol for future study at nearly all of my autop-
sies. I have also preserved in the same way portions of the kidney in
4 considerable number of cases, and of the spleen, intestine, stomach,
and glands from the mesentery in a su flicient number of cases to enable
me to.study these tissues with reference to pathological changes aud
the presence of microirganisms.

My thin sections of the tissues have been made with the most ap-
proved modern microtomes, and have been stained secundem artem by
various methods, The staining reagent most extensively employed has
been the alkaling solution of methylene blue made according to Loef-
fler’s formula. I havealso stained many sections with cabol-fuchsin so-
lution, with aniline-oil-fuchsin (tubercle stain), by Gram’s method, by
Weigert’s method, by the method of Kiihne, ete.

(g) PHOTOMICROGRAPHS OF MICROORGANISMS ENCOUNTERED.

I have made photomicrographs of the microdrganisms encountered
in my researches, both for the purpose of illustrating my report and as
the best method of studying their morphology and comparing one with
another.

All baeteriologists now recognize that, as a rule, it is impossible to
identify the different species of bacteria by their morphological cliarac-
ters. There are a number of distinet species of microcoeei, and of ba-
¢illi, which resemble each other so closely in form and dimensions that
it is impossible for experts to decide from a microscopical examination
alone whether they are identical or not. This can only be determined
by other characters, such as growth in various eulture media, patho-
genic power, ete.  But, on the other hand, constant morphological dif-
ferences enable us to differentiate microtrganisms of this elass, and
such differences are shown in well-made photomicrographs, which en-
able us to promptly recognize differences of form, of dimensions, and of

L ———
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arrangement. Measurements are also made with great ease when such
photomicrographs have been made with a standard amplification, In
those which I have made the amplification has usnally been exactly
1,000 diameters. They have been made with the apochromatic uhjc{'.-
tives and projection eyepieces of Zeiss, and the amplification has been
determined by projecting upon the sereen the ruled lines upon a stage
micrometer made for me by Professor Rogers of Cambridge.

My photomicrographs have mostly been made from fuchsin-stained
preparations, and have required the use of orthochromatic plates and
a yellow sereen. S

The sereen which I have used is made by adding an aleoholic solu-
tion of tropolin to a strong solution of gelatine, boiling to remove the
aleohol, and then pouring the gelatine upon a glass plate, where it is
allowed to dry. By meaus of Canada balsam another glass plate is
cemented to the one having the stained gelatine coating to prevent
this from being seratched.

Some of my photomicrographs have been made by means of the
ealcium light, but the greater number have been made by gaslight,
which has a decided advantage over any other artificial light known to
me on the score of convenience and economy. I prefer sunlight and
the use of a heliostat, on account of the shorter exposures, but an
extended experience has shown me that there are many disappoint-
ments when one depends on the light of the sun. On the day we have
selected for making our photomicrographs it may be obscured by
elouds, and often for weeks together there will be no day suitable for
our purpose,

My apparatus for making photomicrographs by gaslight is shown
in Fig. 5; a is the camera, which has a pyramidal bellows front, sup-

ported by the heavy block of wood b; this can be pushed back upon
the baseboard which supports it, so as to allow the operator l_u:u place
his eye at the eyepiece of the microscope. When it is br-:au;_fht turn:urd
an aperture of proper size admits the outer extremity of t!le eyepicee
and shuts out all light except that coming through the objective; ¢ is
the microscope, d the Abbé condenser su pported upon a .r;uhstu-gl; 18
a thick asbestus screen for protecting the microscope from the heat
given off by the battery of gas-burners f. ’l‘!lis asbestus screen ]'lf'ltt an
aperture of proper dimensions to admit the light to the condenser d.
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The gas burners are arcanged in a series with the flat portion of the
flame facing the aperture in the asbestus screen e. The concave
metallie mirror ¢ is properly placed to refleet the light in the desired
direction. I have not found any advantage in the use of a condensing
lens other than the Abbé condenser upon the substage of the miero-
scope.  With Carbutt’s orthochromatie plates, sensitometer 23, and a
yvellow sereen back of the Abbé condenser, I have found that an ex-
posure of from 10 to 15 minutes is required when the sereen is in proper
position to give an amplification of 1,000 diameters with the apoehro-
matie objective of Zeiss, ol. im., 3mm., ap. 1.30, and his projection eye-
piece No. 3.

My arrangement for focosing is also shown in the figure. The brass
rod i has at one extremity the grooved wheel !, which is connected with
the fine-adjustment screw of the microscope by means of a cord. The
focusing wheel j may be slipped along the rod i to any desired position,
and is retained in place by a set screw. The rod 4 is supported above
the camera by arms depending from the eeiling or attached to the base-
board supporting the camera, at such a height thav the focusing wheel
j may be easily reached with the right hand when the operator has his
eye at the center of the focusing screen,
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IV—GENERAL RESULTS OF INVESTIGATIONS MADE
(@) EXAMINATION OF “SMEAR-PREPARATIONS.”

As stated under the heading “ Methods of Research,” T have made
smear preparations from the material obtained at my antopsies in (he
entire series of cases. These have for the most part been stained with
an aqueouns solution of fuchsin.

My preparations of blood from the heart have not shown the presence
‘of microsrganisms even in cases in which I have obtained them by the
culture method. This is easily explained. When I add two or three
drops of blood to liquefied flesh-peptone-gelatine in a test tnbe and make
an lismarch roll-tube, every microirganism present, capable of growing
in this medinm, forms a colony. Now, as a rule, the result of such cul-
tures has been negative, but in certain cases colonies of the bacteriim
coli commune, and occasionally of other baeilli, have been developed in
these enltures, But the number of colonies has been comparatively

small, and the solitary and scattered baeilli which produced them might -

easily escape attention in a smear preparation, for the amount of blood
used in my culture experiments would make very many of these. The
same remark applies to similar preparations made from the tissues, but
here the resalt is somewhat different, inasmuoeh as in a certain propor-
tion of the cases microdrganisms have been found in my examination of
smear preparations from the liver, made as soon as possible after the
autopsy.

This is shown by the following notes, which 1 transeribe from my

note books:

Awtopsy No. 14, Case 1, 1889.—¢ Direct examination of material from liver and kidney
shows tho presence of a large bacillus with square ends.” (My bacillus N. )
Autopsy No. 18, Case 5, 1830.— ¥ Direcs examination of blood negative, of liver a few
small, oval baeilli in pairs.”

Auwdopsy No. 22, Case 9, 1280, — ¢ Baeilli in liver on direet examination.”

Autopsy No. 28, Case 15, 1839.—* Material from liver, in collecting bulb, Y hounrs after
collection, contains a large bacillus. Slide 1325."

Autopsy No. 29, Case 16, 1889.—** Numerous bacilli in liver on divect examination (a).
They are in groups. Slide 1368." :

Autopsy No. 33, Case 20, 1889, —* Bacillus N present in liver at time of making autopsy.
Slide 1426,

Autopsy No. 39, Case 26, 1880.—* Bacillus N in liver. Slide l:t{_?*.l.‘” . 0

Autopsy No. 41, Case 28, 1880, —* Liver contains a fow larse hacilli (N).  Slide 1476.7

As was to have been expected, my smear prepay ations made from
material obtained from the stomach and intestine have always shown
112
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the abundant presence of microiirganisms. As in material from the
same source obtained from persons dying from other diseases t.hﬂ_u
yellow fever, or from accident, the microirsanisms [rljesﬁflt 10 thl? ':lif-
mentary canal are various and differ to some extent in difterent Jnfliv
viduals, There is no single one to fix the attention as being peculiar
to yellow fever, or so constantly and abundantly present as to give
ground to the belief that it is concerned in the etiology of this disease.
" In the contents of the stomach one finds micrococei and baeilli of
varions forms and very commonly numerous cells of a torula, resembling
in its morphology terula cerivise. .

The microcoeei resemble those constantly found in the healthy human
mouth. Some are in irregnlar groaps, some in long ehains, and some in
garcina-like groups; but no one form is constant. The baeilli also differ
greatly in morphology. In one case short oval bacilliin chains were
exceedingly abundant; in other cases bacilli resembling the colon bacil-
lus, or larger bacilli in ehains, were the most prominent forms present. In
the intestine microcoeci are notso frequently encountered, and short oval
bacilli resembling the bacterium coli comaune or larger baeilli resembling
my bacillus N are more abundant. DEvidently no conclusions of any
valne eould be reached by a microseopical examination of these various
organisms without resorting to eulture experiments, by which they may
be isolated and studied separately, This is the diffieult task which I
felt compelled to undertake and the results of which will be given un-
der another heading. But I may remark here that T have not obtained
in my enltures nearly all of the forms which I have recognized in my
smear preparations from the stomach and intestine. Some of these [
did not obtain at first because I made only adrobic enltures and they
prove to be “ strict anaérobics.” Others havenot developed even in my
anaérobic cultures, and the inference is that the media employed may i
not be suitable for their growth. It is quite possible that certain of the
bacteria of the intestine depend for their development upon some of the
excretory products peculiar to this locality, or upon the presence of other |
species which evolve products necessary for their growth,

I have had my attention especially attracted by an extremely glender
amd long bacillus which has been very abundant in many of the smear |
preparations, but which has never shown itself in my cultures. It is
the smallest microirganism, so far as its breadth is concerned, that I
have yet encountered ; is a flexible filament as shown by the various
shapes it assumes, and may reach a length of 50 micromillimetres m‘/
more,

(b) ABROBIC CULTURES,

My aérobic cultures from blood drawn from one of the cavitios of the
heart in one of the collecting bulbs deseribed have in a majority of the
cases given a negative result; but in a certain proportion of the cases
eolonies have developed in Esmarch roll tubes to which one or more
drops of blood had been added,

4067——8
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My first five antopsies, made in 1888, gavea negative result. In caso
6, antopsy 4 hours after death, colonies of two different kinds were oh-
tained in eultures from the blood, liver, and kiduey. Oneof these was
my bacillus a (bacterinm coli comm une).

Again, in cases 7 and 5 the result was negative; but in case 0, in which
the autopsy was made & hours after death, numerous colonies of bacillus
a developed in my cultures from the blood, liver, and kidney. The next
case in which I obtained microtrganisms from the blood was No, 15,
Havana, 1880. In this case a few colonies of a different bacillus were
found.

In ease 18, T again obtained a few colonies of bacillus a.

Case 19 gave anegative result, and in subsequent autopsies I did not
eollect blood from the heart, inasmuch as the material obtained from
the liver always contained a considerable quantity of blood, and would
show the presence of microirganisms if they were to be found in the
general eireulation.

The results obtained in my aérobic cultures from the liver and kid-
ney are as follows: :

In case 1, I obtained a single colony of bacillus a in my culture from
the kidney. The same bacillus was obtained from the kidney of case 3,
and in case 5; the cnltures from case 6 gave the same baeillus in gela-
tine Esmarch tubes from the liver and kidney, associated with another
bacillus not particularly deseribed in my notes. In case 9, I obtained
numerous colonies of baeillus @ in eultures from the blood, liver, and
kidney. In case 14, a few small transparent colonies developed in my
culture from the liver, a few colonies of a micrococens were obtained
from the spleen, and my baeillus ¢ was obtained from the spleen and
kidney. In case 16 numerons colonies of a bacillus designated by the
letter p, which I now believe to be identical with my baeillus », were
obtained in my gelatine Iismarch tubes from the liver and kidney. This
autopsy was a late one, having been made 134 hours after death. In
case 18 a few colonies of bacillus & were obtained from the kidney. In
case 20 the colon bacillus (a) was obtained from theliver; in case 28, my
cultures from the liver contained a liquetying bacillus. In case 29 cul-
tures from the liver contained baeillus a and bacillus x. In case 30
eultures from the liver contained numerous colonies of bacillus a and
of bacillus z. In case 33 numerous colonies of bacillus @ were obtained
in gelatine Esmarch tubes from the liver.

A summary of these results shows that I have obtained microtrgan-
isms in my aérobic cultures as follows: In blood from the heart, 4 times
in 19 cases: in the liver or kidney or both, 13 times in 43 cases.

It will be noticed that the microtirganisms most frequently encountered
were non-liguefying bacilli, my bacillus a and baeillus a.

“We are therefore able to assert in the most positive manner that the
blood and tissues of yellow fever cadavers do not contain aérobic liquefy-
ing organisms, unless by rare exception, and ean definitely exclude the
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ETIOLOGY AND PREVENTION OF YELLOW FEVELR. 1TH

microvoccns of Fréire and the tetragenus of Ifinlay from consideration
as possible agents in the etiology of this disease, as huth_ of these grow
readily in the culture medinm used in these investigations and both
liquefy gelatine. : _ .

The non-liquefying bacilli found in a certain proportion of the cases
nre not in sufficient numbers or sufliciently constant to give support to
the view that they are the specific canse of the disease, and the fact
that thev are not found in a considerable number of typical cases is
suﬂiuiuu‘t reason for exeluding them as being directly concerned in its
etiology by reason of their presence in the blood and tissues. | But we
may suppose that they have their proper habitat in the alimentary canal
and that the morbid phenomena are due to a toxic ptomaine, produced
in this situation. Under this hypothesis the occasional presence of
these bacilli in the tissues is to be regarded as acculental and as resuolt-
ing from the emigration, during the last hours of life or post-mortem,
of microéirganisms from the intestine, and we have to ascertain whether
one of the bacilli fonnd most commounly in the tissues or any other
microiirganism present in the alimentary canal is the specific agent we
are in search of.

AKROBIC CULTURES FROM THE STOMACH AND INTESTINE,

As heretofore stated, direct examination of stained preparations from
the stomach and intestine reveals the presence of a vast number and
great variety of bacteria. But our aérobie cultures do not enable us to
isolate all of the different forms which we may recognize by direct ex-
amination. A complete bacteriological analysis of the intestinal con-
tents involves an amount of labor that none but experts in this line of
research are likely to comprehend ; and as very many of the micro-
organisms fonnd in this situation will not grow in the presence of oxy-
gen, both aérobic and anarobic cultures must be made in a variety of
media. Moreover, our methods give us only those organisms which
are most abundantly present, for these alone remain in the third of a
series of plate-cultures, or Esmarch roll-tubes, in which we expect to
obtain isolated colonies. In the case of non-liquefying organisms, es-
pecially, we have no means of knowing how many species present in
No. 1 of a series of Esmarch roll-tubes have been left behind in the
diluting process by which we obtain isolated colonies in tube No. 3.
The presence of liquefying microirganisms, when these are few in
number, is, however, revealed in No. 1 of a series, although the liguefy-
ing center may include a variety of microtrganisms, and it is onl y by
making a second, and often a third, series of roll-tubes, that we are
able to obtain the liquefying organism in pure cultures.

I may say, in general, with reference to my cultures from material
nht_ﬁ.ium'l from the stomach and intestine post-mortem, and from the
:}lrluu discharges during life, that by far the greater number of the micro-
organisms present do not liquefy gelatine. In a series of Bsmarch roll-
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tubes, No. 1 is sometimes completely liquefied in 24 hours, No, 2 may
contain a number of liquefying colonies, but No. 3 almost without eveep-
tion contains isolated colonies of non-liguefying bacilli. In a considerable
proportion of the cases there are no liquefying c¢olonies even in tube No,
1 of a series, in which the non-liguefying colonies are so numerous as to
give the entire gelatine coating of the tube an opalescent appearance,
due to the closely erowded minute colonies. This fact seems to exelude
from consideration the supposition that yellow fever is due to the pres-
ence in the alimentary canal of a liquefying Dbacillus, as is the case in
cholera,

We might be satisfied with this general statement but for the
fact that Dr, Panl Gibier, a French bacteriologist, during his visit to
Havana in 1388, encountered a liquefying bacillus which he supposed,
for a time at least, to be the speecific microbe of the disease. In view
of Dr. Gibier’s publication referring to this bacillus, I have given special
attention to a search for liquefying bacilli in the alimentary canal and
in the dejecta. As stated, no liquefying colonies have made their ap-
pearance in a considerable proportion of the cases, but in a few excep-
tional cases the liqguefying colonies have been very numerous. Thus in
case 2, Havana, 1383, my bacillus ¢ was present in my cultures from
the stomach. In case 4 and in case 9, Gibier’s bacillus (my bacillus g)
was obtained in my cnltures from the stomach and intestine. In case
10 my note is, * single liquefying colony from stomach (Gibier ?),” Case
11, which was an autopsy made 1 hour after death, on the evening of
my arrival at Decatur, Ala, (October 3, 1888), gave me very numerous
liquefying colonies, both from the stomach and the intestine, and the
liquefying organism turned ont to be the Staphylococcus pyogenes aurcus.

In my second autopsy at Decatur (case 12) [ again obtained numerous
liquefying colonies in my gelatine Esmarch tubes from the stomach and
iutestine, but this was a very different organism from that encountered
in the preceding case ; it proved to be a large bacillns with square ends
of the subtilis” order (my bacillus ¢). In a third autopsy, made at
Decatur, no liquefying colonies were fouml in my cultures from the
stomach and intestine (case 13). My notes with regard to this point
in the autopsies made at Havana in 1359 are as follows :

" No.14. “ No liquefying colonies from stomach oriniestine.” No. 15. * No liquefying
colonios in enltores from intestine; a few in Esmarch No, 1 from stomach.” Hc!‘ 1.
S Liguelying bacillus (bac, o) in gelatine ]::smnrr:lnh I;ul.uzsli‘mm u_t.ﬂnmch anil ':uf.ea.h]m.“
No.17. ** Cultures from intestine bacillus ¢ and & mltgle 1L{|1Il.'!-f_','l1‘lg colony, not Gibier's
hac.” No. 19, ¢ No liquefying colonies from stomach or intestine ot t‘:uf'l of El-i hours.”
No. 20, ‘ Bacillus g, obtained from intestine. Esmarch’s 1 and 2, LIJU'.-].I liguelied at end
of 24 honrs.” No.21. * Gelatine Famarch No. 1 from intestine llq‘llﬂﬁm'i nE. end of 43
hours, bae. ee.,”  No remarks in cases 22, 23, and 24, No. 235, *f f‘:Iulnduml‘ucu::m of gl!l!-'.t-
tine Esmareh tubes from intestine.” No. 27, * Liquefying bacillusin gel. Iis. from in-
tostine.” TubeNo. 1 liquefied at end of 24 hours.” No. 28. “No lignelying colonicsin

ol roll-tubes from intestine,” No.20. * Gelatine Ismarch No. 1, from intestine ligue-
¢~ it

i Tyl i ' Jiquefying colonies
fiedd in 24 hours, single liguefying colony in No. 2, numerons non-liquefying cc

- - - 1 & 1 ]
in No. 3, colon, ote,” Later note: * The liquefying bacillus from intestine is g’
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avine Esmarch No. 1in 48 hours: No. 3 contains nu-
No liguefaction of gelatine tubes from in-
testine at end of 458 honrs. No, 3 contains mostly colon bacillus. No, 32. “No 1i‘l‘f‘-f‘
faction of gelatine Esmarch No. 1 from intestine in 48 lmurs..” No. 33, Esmarch No.
1. from intestine, contains some liguefying eolonies at end of 48 hours (bac. g.) ; none
i|r1 No. 2 and 3, which contain numerons colonies of the colon bacillus. E:.:. a5, .‘ ‘A
few liquefying colonies in Esmarch No. 1 from intestine.” No. :ii‘f. “No ]::_]nulfyl:m
colonies in Esmarclh 1 from intestine.” No. 37. sAbont 100 liguefying colonies in L.H"
march No. 1 from intestine ; none in 2 and 3, which contain colon bacillus and baeil-
lus X.” No. 38, 8ix liquefying colonies in Es. 1 from intestine ; none in 2 and 3.

It will be seen from these notes that Gibier's bacillus (my bacillus g)
has been present in the intestine in a few of my cases, but that it has
Leen absent in a much greater number, and when present has not been
abundant as compared with the non-liquefying organisms. The infer-
ence is that its presence is aceidental, and that it bears no etinlogieal
relation to the disease, and in view of the facts developed by my cultore
experiments, the broad stalement seems justified that yellow fever is not
due to a liguefying aérobic bacillus.

One reservation might, perhaps, be made béfore this general state-
ment will be accepted. May not the bacillus of Gibier or some other
liquefying bacillus be pres ent in the intestine du ring the earlier stages
of the disease and disappear later, so that it is not found as a constant
thing in material obtained from the intestine post-mortem ?

Dr. Gibier himself has made the suggestion, and my researches in
Decatur were largely made for the purpose of obtaining a definite an-
swer to this question. These researches show that liquefying bacilli
were encountered rather more frequently in cultures from the alvine
discharges of yellow fever patients than in those from the intestinal
contents obtained post-mortem. But the bacillus obtained most fre-
quently was not that of Gibier, but my bacillus 0. The remarks made
with reference to the comparative abundance of liquefying organisms
in material obtained from the intestine post-mortem apply as well to
the dejecta during life, as compared with the non-liguefying organisms
they are very infrequent. This is shown by the following notes made
in Decatur :

No 30. *No liquefaction of gel
merous colonies of bacillus . No, 31, *

Feces, case 1: * Esmareh tubés contain in great abundance the colon bacillns, and
in mnch smaller numbers a liguefying bacillug, 0. Feces, case 2: ' Bsmarch No. 1
containg a liguefying baecillug, same as in case 1, not very numerons, as shown by ab-
sence from tnbes 2 and 3. Peees, case 3: * Colon bacillus the principal form; a few
liguefying colonies in Esmarch No. 1.7 Feces, cage 4: * Liguefying bacillus in tube
1, and a few colonies in tonbe 2; bacillus g.” TFeces,case 5: Y Liguefying bacillos in
tube 1, colon bacillus in tubes 2 and 3 (single lignefying colony in tabe 2).” Feces,
case Gi: “ Liquefying colonies in tube 1 (bacillus g), colon bacillus in tubes 2 and 3,
single liguefying colony in tnbe 2.7 Feces, No.7: “ No lignefying colonies ; a donbt-
ful case.” Feeces, case 3: * Numerons liquefying eoloniesin tube 1 ;. baeillus ¢.” Feces,
case B: ‘“Several liguefying colonies in tube 1.  Feces, case 10: * No liquefying col-
onies at end of 43 hours; liquefaction of tube 1 at end of 3 days.” Feces,case 11:
“Tubes 1 and 2 both liguetied at end of 48 honrs.” Foces, cass 12: “Tobes 1 and 2
both liquefied at end of 48 honrs.,” TFeces, case 13: “Tubes 1 and 2 both liquefied at
end of d8 hours.”  Feces, case 14: ““No liguefying colonies at end of 48 hours,” Feces,
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case 15: “Tubes 1 and 2 liquefied at end of 48 hofirs.”
p;—u-m]y lignefied at end of 48 hours.” Feces, case 17: “ Numerous lignefying colonies
in tube 1; bacillus 0.” Feces, case 18: “ Both tubes lignefied at end of 48 hours.”
Feces, case 19: ““ Tube 1 partially liguefied in 48 hours; tube2not; bacillus o, :
case 20: ““Tube 1 liquefied in 24 hours; no liquefying colonies in tube 2. Foces, case
2L: “Numerons liquefying colonies in 48 hours; bacillug ¢ and bacillus g.” l-:-:-:eu
case 22: “Tube 1 liguefied.” Feces, case23: “ Tube 1 liquefied ; tobe 2 :mt..” Fucea'
ease 24: “Tobe 1 liquefied in 24 hours; a fow colonies in tube 23 bacillus o and l:r:u:ili
lus ¢.” Feces, case 25: “ Both tubes ligunefied at end of 24 hours; bacilluse.” Feces
cage 26: Y Tuabe 1 liquefied in 24 hours; tube 2 about 20 colonies; o and ¢.” Feumj
27: ““Tube 1 completely liquefied in 24 hours; No. 2, 20 to 30 colonies” Feces ua.m;
28: “Tube1liquefied in 24 hours ; no liguefying colonies in tube2; bacillus o F:ugag
cage 23: “Tube 1 liquelied in 24 hours; single colony in tube 2" Feces, case :ill]:
“No lignefaction in either tube.” Feces, case 31: “Tabe 1 completely liquefied in
24 hiours; bacillus £, and another, not o or g; tube 2 no lignefaction.” Feces, case 32:
“ No lignefaction in 24 hours; tube 1 liguefied in 48 hours.” Feces, ease 53 : “Tube
1 liquefied in 24 hours; all three tubes liquefied in 48 hours; bacillus . Feces, case
dd¢ “Tube 1 not liquefied in 48 hoors; some liguefaction on third day ; bacillus g.”
Feces, case 35: “ No liquefaction in 3 days.” Feces, case 36: ““ A few liguefying col-
onies in tube 1. Feces, case 37: ¢ Tabe 1 contains a few liguefying colonies; bacil-
lus 0.” :

Feces, case 16: “ Tpbe 1

" Feces,

It will be noticed that in many instances I have simply noted the fact
that liquefaction of tube 1 occurred in 48 hours, ete., without specifying
the liquefying organism. This was because I had neither time nor cul-
ture material to determine this in every case. The general result of
my culture experiments is that liquefying organisms are present in the
dejecta in comparatively small numbers, and thatthere is no one which
is constant, but that liquefaction of the gelatine is due sometimes to
one and sometimes to another organisin of this class.

In a series of comparative experiments made upon the alvine dis-
charges of convalescents and healthy persons liquefying colonies ap-
peared somewhat less frequently, as is shown by the following notes:

October 25 Feees, self. A single liguefying colony in tnbe 1.7 October 25 : Feces
of convalescents of 3 weeks.  No liquefying colonies.” October 26: Feces of healthy
man. ** No liguefying colomies.” October 27: Feces, healthy man. *fNeutral reac-
tion; completely liguefied in 3 days.” October 27 : Feces of eonvalescont.  *f Abont
20 liguefying colonies.” October 28: Feces, healthy man. ““ Completely liguefied on
third day.” Oclober 28: Feces of convalescent. ““Tuabe 1 completely liquefied in 24
hours; tube 2 on third day.” October 28: Feces, healthy man. " Not liquefied.”
October 28: Feces, healthy man. * Completely liquefied on third day.” Oectober 28:
Foces, healthy man. “No liguefying colonies.” Oectober 29: Feces, convalescent.
“ Single liquefying colonies.” October 29: Feces, convalescent. “Completely lique-
fied in 4% hours.” November 26: Feces, convalescent. “Tube 1 liguefied; bacillus
& November 26: Feces, healthy man. “ Tube 1 liquefied in 48 hours; a few lique-
fying colonies in tnbe 2; bacillus & November 2G5: Feces, healthy man. *“Tube 1
liquefied in 48 hours; some liquefying colonies in tube 2; Wurtzel bacillus.™ N{wnpl-
ber 26: Feces, healthy man. “Tube 1 liquefied in 48 honrs, some liquefying colonies
in tubes 2 and 3.” November 26: Feces, convalescent. ‘‘Tubes 1and?2 liguefied and
a fow colonies in tube 3.7

It must be remembered that in all these experiments a considerable
amount of material is added to tube No. 1, usually 2 or 3 drops from
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the collecting bulb, whereas a single oese 18 c:lurriml'm't-.r to tube No. 2,
and again from this to No. 5. Evidently, in view of lln‘*: facts stutm?, no
special signilicance can be attached to the presence t_ﬂ‘l:u!;; one of t.lrw.
liquefying organisms enconntered, and the hfimllm; of {Jl?lllﬁl' must ra.luz-,
its place, besides my bacillus o, and my ha_mllus; 6 a8 h.mng one of Lhe.
liquefying organisms occasionally present in the intestinal contents of
yellow fever patients. ;

Inasmuch as nonliquefying bacilli are constantly present in great f.*.uun—
bers, our investigation calls for a careful study of this class of organisms,
and much of my time has been devoted to this portion of the research.

As already stated, when my cultnres from the blood or tissues have
given a positive result the microdrganisms present have beennonl if]uuf':p
ing baeilli, and those most frequently found have been my bacillus a
and my bacillus 2. Both of these have been present in my cultures
from the intestinal contents, and I ean not doubt that this is the source
from which they made their way into the blood. I have identified

acillus @ with the becferium coli commune of lischerich, and it is con-
sequently excluded as the specific cause of yellow fever. Bacillus x 1
have not obtained up to the present time in my comparative researches,
and consequently regard it as possibly connected with the etiology of
the disease. ButI have not been able to obtain any satisfactory experi-
mental evidence npon which to base a positive claim that this is the
case. 1 have not isolated it in a large number of eases, but it was not
until my second visit to Havana that I differentiated it from the colon
bacillus (@) with whieh it is associated.

In my first culture experiments, made in 1888, [ was very much puzzled
by the contradietory results which I obtained in inoculating my eultures
into rabbits and guinea pigs. 1 believe now that the promptly fatal re-
sults obtained in certain cases in which I injected cultures whiel I sup-
posed contained only baceillus a were due to the presence also of my
bacillus @ The characters by which these baecilli are to be dis-
tingunished, and a detailed account of experiments made with them,will
be given in a subsequent portion of this report, in which also a systematic
account will be given of some other nonliquefying bacilli encountered
in association with them.

In thirteen of my autopsies I have collected urine throngh the walls
of the bladder. My culture experiments with this have given a nega-
tive result in ten cases, and in three I have obtained wicroirganisms,
viz: In case 1, “several colonies of bacillus @ in enlture from urine ;"
in case 2, “the tubes from stomach, intestine, urine, kidney, and spleen
all contain numerous colonies of a liquefying bacillus” (my bacillus €)3

in case Y, “ numerous colonies of bacillus e in cultures from blood, liver,
urine, and kidney.”

(¢) ANABROBIC CULTURES.

My method of making anaérobie cultures has already been deseri bed,
and an account of the various microéirganisms which I have isolated by
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this method will be given hereafter, The general result has been, so
far as the blood and tissnes are coneerned, similar to that Dbtilillﬂ.l{ in
my acrobie cultures, That is, various microdrganisms have been en-
countéred in the series of cases in which this method has been applied
but no one of them bas been constant, and in a considerable pmportim:
of the cases the result has been entirely negative.

Some of the microbrganisms isolated in my anaérobie cultures are
Identical with those obtained in aérobie eultures from the same source;
for my bacillus «, bacillus @, and other bacilli associated with them in
the intestine are facultative anaérobics, and grow either in the presence
or in the absence of oxygen. But there are also in the intestine, and
in the tissues obtained post mortem at a considerable interval after
death, a-number of * strict anaérobic” bacilli. Some of these I have
isolated and shall deseribe hereafter.

The following extracts from my note book will show the general re-
silts obtained by this method,

Case 14, Havana, April 23,1589 Soldier in military hospital, Siek 5days; autopsy
9 hours after death. *‘Direct examination of material from liver and kidney shows
a large bacillus with square ends (bacillos N). Numercus granular eolonies in
anairobic enlture from liver (N). Five liquefying colonies in anaiérobie enltnre from
kiduey.”

Associated with iy bacillus N in the anaérobie eultures from the liver of this case
was a microirganismn in chains, which I was at first disposed to regard as a short
baeillus and designated with the letter 0. This T isolated snd have still in enltiva-
tion. I now regard it as a streptococens.

Case 15, April 28, 1880: Bicl 10 days; antopsy ¥ hours after death. "*No micro-
organismson direct examination of material from liver and kidney. No development
in aérobic or anaiérobic Esmarch tubes from liver and kidney.” Case 16: Sick 7 days;
autopsy 134 hours after death. Numerous colonies of baecillus z in gelatine enltures
from liver and kidney; anaérobie cultures from liver and kidoey contain the same
bagillus. Case 17: Bick & days; autopsy 5 hours after death., No colonies either in
airobic or anafrobic cultures fromn blood, liver, kidney or arine."” Case 18: Sick &
days; autopsy 2 hours after death. *Direct examination of blood negative; of liver
a few small oval bacilli in pairs. A#robic gelatize Esmarch tube from blood contains
a few colonies of bacillus . Anaérobie agar Esmarch tobe from blood contains
nnmerons colonies of bacillus a and of o short bacillusin chains, slide 1078, Anaérobie
agar Esmarch tube from kidney ¢ ntains numerous colonies; Lacillug w, the same
from liver.,” Case 19: “No colonies in gelatine Esmarch tubes from blood or liver;
no development in gelatine anaérolie tube from Dblood.” Case 21: Bick seven days;
antopsy 10 hours after death. “No colonies in gelatine Esmarch tube from liver;
numerous colonies of baecillos N in anaérobic agar Esmarch tube” Case24: Sick 5
days; antopsy 43 hours after death. *No development in anairobic cultures from
liver and kidney.” Case 30: * Aérobic cultures from liver contain both bacillus a and
bacillus z. Anaérobic eulture from liver contains bacillus N and bacillus 0.”  Case
41: “No development in agérobic or anaiérobie cultures from liver.,” Case32: ““No
development in agrobie culture from liver, bacillus N in anaérobic cultures from liver.”
Case 35: “No microtrganisms in liver on direct examination ; no development in
aérobie or anaérobic cultures from liver.” Case 3i: * The anairobic enlture from the
liver in this case gives numerous colonies of a facnltative nnaérobic bacillus,”  Case
47: No colonies in anaéirobic culture from liver. Case 33: “A few colonics of bacillus

& in anaérobie eculture from liver.”
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TION OF TISSUES KEPT IN AN ANTISEDPTIC

(d) RESULTS OF EXAMINA
WRAPPING.

Upon ra*m.nving the antiseptic wrapping from a pieee of Iimr_ ijr 11-:- !{1:

ney preserved as heretofore described, I have usnally found F.lu: m‘“. riot

of the piece to be thoroughly sterilized and free from any signs of pu-

The interior, also, usnally has a fresh SPPEALAnCo

and is without any putrefactive odor. Dut a mieroscopical examina-

tion of a stained smear preparation shows that a large num ber of micro-
organisms are present, although smear preparations from the S:i]!l‘l[!
material made immediately after death have as a rule given a negative
result, There is evidence then that the liver and the kidney of yellow
fever patients does contain microirganisms when removed frmp the
cadaver at an autopsy made within a few hours after death., For the
numerous microorganisms of various species found in a piece preserved
in this way have evidently developed from others which were present
in small numbers at the time it was removed from the body. The
method insures the destruction of any bacteria which might acei-
dentally fall upon the fragment after opening the cavity of the abdo-
men ; and, as stated, the exterior of the fragment is perfectly preserved
by the autiseptic wrapping. Comparative experiments made with
pieces of liver obtained from persons dying with other diseazes have
given a similar result, and, even in acase of sudden death, in which the
autopsy was made almost immediately, I have found numerous micro-
Groanisms.

The one which I found most constantly and most abundantly in yel-
low-fever tissues preserved in this way was a large anaérobie bacillus—
my baecillus N, which I now call bacillus cadaverinus. Having also found
this several times in my smear preparations from fresh liver tissue, and
finding it to be very common in the contents of the intestine, I hoped
for a time that it might turn out to be the specifie infections agent in
the disease under investigation. But before leaving Havana, I had
already fonnd what appeared to be the same baeillus in a piece of liver,
preserved in the same way, which I obtained from a ease of tuberculo-
sis; and since my return to Baltimore I have found it in other compar-
ative antopsies; so that I now feel compelled to exclude it from consid-
eration as having any etiological relation to yellow fever.

A number of the bacilli which I have obtained from yellow fever
cadavers, and shall hereafter deseribe, have been from pieces of liver
and kidney preserved in the manner mentioned ; and have been isolated
either direcily by means of Esmarch roll-tubes, or indireetly by inoen-
lations into gninea-pigs. "

These bacilli are either strict or facultative anaérobies, and they are
all able to grow in a decidedly aeid medinm. Several of them produce
an acid reaction in glycerine agar tubes, and one (bacillus i) produces
a very acid reaction in bouillon eultures to which 5 per cent. of glyce-

trefactive change.
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?ina !I&E been added. T therefore aseribe the very acid reaction of the
mFurmr of the piece of tissue, kept as indicated, to the presence of these
;lc:1fl—r.~rm]|ming bacilli. I give below some extracts from my notes re-
lating to this material kept in an antiseptic wrapping for 48 IIDIII‘B;:

Case 1, Havana, May 12, 1883: “ May 14, examined liver and kiduey kept in labora-
tory for 45 hours., On section there is no putrefactive odor. The kidney contains a
Irrrgu llﬂ:’.’-i““.‘i with square enda—slide 230 ; the liver contains tlje same bacillug—slide
E.ﬂ.i’ Case 18, May 13, 1839: ¢ Liver kept in laboratory 48 hours has on ent surface
an i ntensely acid reaction ; kidney also has intensely acid reaction ; both eontain
bacillns N and a small oval bacillus (slide 1081).” Case 23, June 4 IIBUE}: “ Liver
48 hours in laboratory : no odor, slightly aeid reaction, bacillus N not IJ.II'E.‘!E!!I'IL" Case
25: “ Liver 36 hours in laboratory contains bacillus N in large numbers—slide 1336 Las
no odor and an aeid reaction.” Case 20: “ Liver 48 hours in laboratory has an acid
reaction, no odor, and contains bacilli resembling x—slide 1375. Both eolon bacillus
and bacillus z obtained from this liver kept 48 hours in laboratory, also, bacillus of
rabbit septicemia by inoenlations.” Case 30: “ Liver 48 hours in laboratory con-
taing bLacillus N and other bacilli—slide 1414 acid reaction.” Case3l: © Liver 48
hours; acid reaction, bacillus N—slide 1417.” Case 3%: “ Liver 48 hounrs; bLacillns N
acid reaction, fresh appearance.” Case34: “Liver 48 hours; contains bacillus N in
small numbers, fresh appearance, no odor, acid—slide 1437.” Case 35: “Liver 48
honrs; bacillus N—slide 1442 ; very acid reaction, no odor, fresh appearance.” Case
d6: * Liver 48 hours, acid, fresh appearance, no odor, bacillus N—slide 1455.” Case
47: ' Liver 48 hours in laboratory ; putrefaction has commenced ; various baeilli pre-
HEI:H‘-; reaction faintly acid.” Case32: “ Liver 48 hours; fresh appearance, no oilor,
acid reaction, contains bacillus N —slide 1468." Case 39: “ Liver 48 liours, bacillus
N.” Case 40: © Liver 48 hours; putrefaction commencing; various bacilli including
N—slide 1477."

COMPARATIVE AUTOPSIES.

No. 1, Havana, May 17, 1830: “ Liver and kidney from case of tuberenlosis ; antopsy
2 hours after death, May 1Y, ent surface of liver has a very acid reaction and con-
tains bacillus N in large unmbers; kidney contains some bacillus in smaller numbers ;
bacillus = not present.”

No. 2, Havana, May 19: * Antopsy 1} honrs after death; tuberculosis; kidney at
ani of 48 hoors fresh ; no microdrganisms; liver, putrefaction ; ent surface, acid; con-
tains a large baeillns with round ends ; bacillus N not present—slide 1120.%

No. 3, Hovana, May 22: Case of heart disease. “Liver at the end of 45 hours con-
tains bacillus N; cut surfuce has a very acid reaction; bacillus « not present.”

No. 4, Havana, May 25: Abscess of liver. ** Antopsy one-half hour after death. No
microbrganisms on direct examination at end of 48 hours; staphyleoccus obtained in
enltures; cnt surface of liver has a slightly acid reaction.”

Nu. 5, Havana, May 25: Insane woman. *“ Autopsy 5 hours after death; putrefac-
tive decownposition of liver kept 48 hours in antiseptio wrapping.”

No. 6, Havana, May 30 : Tuberculosis. **Autopsy 6 hoursafter death; bacillns N not
present ; slightly acid reaction.”

No. 7, Havane, June ¥: Heart disease ; autopsy 5 hours after death. “ Liver putrid
at end of 48 hours.”

No. 8, Baltimore, October 30: Tuberculosis; autopsy 8 hours after death. *“Liver
preserved 4% hours in antiseptic wrapping has a fresh appearance, no odor, acid re-
action ; contains large bacillus with round ends and end spore—slide 14557

Cose 9, Baltimore, November 12,1889 : Tubercular meningitis ; autopsy 64 hours after
death. “Liver kept for 42 Lours in laboratory has an acid reaction and contains
various bacilli; one very large with round ends, one long and slender—slide 1505 ;
bacillus N not present,”

o & guid il &
i i2 4

Thest nites S0
disiguatd Ly the k
o oy yelowfeve

rhith T entertd

e
S|

k liver of persons dy
evidence Dedire: pets

posthlity that aodi
]

epalemic season i

that upim (her degy

J Tk ;:_,_:,_.:', 10 it

I R tice «
~afariie g0y

TR Infegine H;
0, b

s

YA 0yt iy o |

::-'I!I :l:p Himr ; ' 3

o LEOIkng

finen M

| RE8y;




B
'r'r-{lw
T 50
1+ .
e e
1A
:!_:I llw s I'| Ir.
BAEgn, MR}
.
i1 !
Ther:, N
Hel e
1 13 ;
tie
'
B :_“ -.
4o ' i
4 1
Ly} i L
5, o
g
o
!\' + | 41N .5
‘h..r i
+ el i T
1L Lo 1
|..|'-E| L
s s s i
o  bagag
iy i

‘P—

ETIOLOGY AND PREVENTION OF YELLOW FEVER. 123

Case 10, November 18, 1830: Oateomyelitis of tibia, amyloid liver, and kidney.
: ' ] Ty f

“ Liver 48 honrs in laboratory is perfectly preserved, has a I"ru.ulf appearance .Im:l n::

Contaius numerous and various baeilli, one resembling N,

odor, very acid reaction, _ !
I i & Liver 48 honrs in labora-

No. 11: Tuberculosis; antopsy 24 hours after daath.

tory very soft, and has an empyrenmatic odor ; contains a large bacillus with round

ends: bacillus N not present.”
Case 12: Taberenlosis; antopsy 8 hours after death. Lie ;
hours; soft, putrefactive odor; alkaline reaction; varions baeilli present, N not recog-

Liver in oven at 35° for 48

nized. 3 : :
Case 13: Death from chloroform ; antopsy at once. “ Liver preserved in antiseptic

wrapping ; opened at end of 48 hours has an acid reaction and fresh appearance ; col-
tains a laree anaérobic bacillus with end spures—slide 1543."

Caze 14 :nl [eart disease ; antopsy 7 hours after death. * Liver, 48 hours, fresh ap-
pearance, no odor, acid reaction ; containg varions baeilli—slide 15H0." ‘

Case 15: Peritonitis after laparotomy, * Liver in antiseptic wrapping at end of
44 hours is perfectly fresh in appearance, has a very acid reaction, and contains large
anaérobic bacilli in great pumbers which appear to be identical with my baeillus N.
These were not obtained in an anaérobic enlture in glycerine agar, but were present in
an anairobie eulture in blood sernm and glycerine agar mixed, associated with other
bLaeilli—slide 1898."

Case 16 : Tumor of uterns; auntopsy 4hours after death. * Liver preserved 48 hours,
fresh in appearance, no odor, very acid reaction ; various bacilli; bacillus N not pres-
ent.”

These notes show that the large anaérobie bacillus which I have
designated by the letter N was more constantly present in the liver
from my yellow-fever cases than in my comparative antopsies, but the
hope which I entertained for a time that it might be the specific infee-
tions agent has given way before the evidence of its presence in the
liver of persons dying from other diseases. It is true that I had this
evidence before returning from Havana, but I admitted to myself the
possibility that acelimated persons dying in the infected city during the
epidemic season might earry the specific germ in their intestine, and
that upon their death from another disease it might invade the tissues.
I was therefore not willing to exclude this bacillus until I had found it
in comparative antopsies made outside of the area of possible yvellow-
fever infection. Having found it in my comparative antopsy No. L5,
made in the city of Baltimore, in January, 1890, I ean no longer enter-

tain the supposition that it may be concerned in the etiology of yellow
fever.

(¢) RESULTS OF EXPERIMENTS UPON ANIMALS,

I shall give an account of my experiments with pure cultures of the
varions bacteria which I have isolated in connection with my systematic
description of these microdrganisms. At present it is my intention to
record the results obtained from inoeulations of blood, urine, liver
tissue, and material from the stomach and intestine, and first it will be
well to call attention to similar experiments which have been made by
others. I quote from my previous report, pnblished in the annual
volume of the Marine-Hospital Service for 1839,

i —

—
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We quote as follows from Dr. Freive's prineipal work’ (Doctrine Microbienne de 1a
Fievre, Janne, 1885):

{ S My fivst experviments made npon the monkey and the i,lug FAVEe o Ilﬁgn.ti'r'l! resnlt
P 35N

1 have also inoeulated black vomit into a dog, repeating the injection twice, nt
ititervals of some days. * * * No phenomenon indicative of yellow fever mani-
fested itself (p. 36).

“ Fowls and pigeons alse enjoy a complete immunity, as we shall see further on.
After having inoenlated these animals with blood drawn dirvectly from the corpses of
yellow-fever patients, and also with eultures of different degrees of transplantation,
withont having suceeeded in any case in transmitting to them the malady, I turned
my attention to other animals, to rabbits and to gninea-pigs.

“ My attention was especially called to guinea-pigs because a merchant of the
place said to me that just when the epidemic had attained its maxium of intensity he
supported an enormous loss on account of the peste, which killed each day a great
number of his gninea-pigs ' (p. 36),

We remark that the gninea-pig is very subjeef to various forms or
septiciemia, and that those who have endeavored to raise them in lati-
tudes where yellow fever does not prevail have often experienced heavy
losses, especially during hot weather and when their eages are not care-
fully cleaned. My guinea-pigs in Havana in 1879 did not contract
yellow fever, althongh they were exposed on an infected ship during
the hottest part of the year for a period of 48 hours. Moreover, Dr,
Freire himzelf gives evidence that during the winter months he inocu-
lated these little animals with blood from yellow fever patients without

result. He says: -

¢ The influence of season upon the evolution of the microbe of yellow fever is very
powerful. For the purpose of determining the nature of this influence we have pro-
ceedod to various experimental researches. We have inoculated a large nummber of
guinea-pigs, not only by the method of wvacecination but also by sabeutaneons injee-
tion of cultures of the microbe in gelatine. These cultures showed themselves fertile
in characteristic organisms, and their energy had already been proved, since their in-
oculations had caused the death of several animals. Very well; these inoculations
made in July and Angust have given only negative resnlts. The animals presented
a slight elevation of temperature, but snrvived the consequences of t.hu‘iuumﬂlntiun.
Even the blood of patients sick with yellow fever inoconlated into m:mm]el; in the
months of July and August conld not canse their death, Ilmlaml, on the lﬁth.ut .A..u.gual:
we have injected with the blood of a patient attacked with vellow fever nine gninea
The following is the course of the temperature as observed:

pigs.
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#The following days the temperatures of nearly all of these animals becamo nor

e i mal. None of them died. The fuet shows the innocuity, due to a change of season,
gy iy of the inoculations which a month previously showed themselves virulent and se
. - toxic that they infallibly caused the denth of all the animals™ (p. 235).
Dr. Freire has referred to the experiments of Dr. Rangé, “* Médecin
- de premitre classe,” of the Freneh navy, as confirming his own.  These
‘ if .- T E.‘{]H!I'illlﬂnts were made lllll'illg HAT Gpillcmi{}, which oceurred in J"S".:"'r';"-l
o upon the Iles du Salut (Guayana). ; .

The inoculation experiments of Dr. Rangé were made during the
height of the epidemic, in the mouth of A pril. He says:

iy | “ In guinea-pigs inoculation of blood taken directly from the patient was not fol-
AR L lowed by any result. Inceunlations with black vomil, eiltures from blood, or cultyres
from black vomit gave always a positive result; that is to say, they were followed by
reactionn] phienomena. Four times they determined death.” -

These cultnres, like those of Dr. I'reire and others obtained from the
same sonree, no doubt contained various organisms, and among them one
or more may have been pathogenic for the guinea-pig; but the experi-
ments made have shown most definitely that blood drawn directly from
the patient during the epidemie season does not kill guinea-pigs. We
must therefore conelude that the death of guinea pigs inoculated by Dr.,

0'an [nfegtad ship dorias

]:I 18 firree B et : f . . 5 'y

008, Novegwer, [y Freire during the epidemic season resulted not from yellow fever, but
UE WIater moaths be ingeq. from inoeculation with some pathogenic organism which was abundant
RAIOW Teer pabieuts withoat during the summer months, and consequently was present in his cul-

tures, or from accidental inoculation through the wound made by him
in his experiments, The guinea-pig is very subject to the last-men-
tioned aceident, especially when kept in foul eages. [ts own discharges
cutid iy o and the remnants of food in its cage furnish a pabulom in which a mul-
et titude of microtrganisms are to be found, Owing to the shortness of

o its legs its abdomen is eonstantly soiled with this material, and if any
pathogenic organism is present an inoculation wound made for experi-
mental purposes can searcely fail to be infected with it.

It is searcely worth while to give in detail the experiments upon
guinea-pigs made by Ireire in which death followed the inoculation,
" and in every one of which the assumption is made that the animals
gt succumbed to yellow fever, But his summary statement of these exper-
iments presents some points of interest, Thus we find that one ani-
3 4 0081 s mal died at the end of a few hours, while one lived for 30 days, Yet

death in both of these extreme cases is aseribed to yellow fever, resulting
from the inoculation practiced, -

BLOOD AND LIVER TISSUE FROM A RECENT AUTOPSY NOT PATHO-
GENIC FOR GUINEA-PIGS OR RABBITS. )

My experiments made in Havana during the epidemic season fully con-
firm those of Rangé as to the innocuity of yellow fever blood when in-

1| q jected into guinea-pigs in considerable quantity. This is shown by the
A following experiments ;
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May 13, 1880.—Tnjected one-fourth of a cubie centimetie of blood obtained at antopsy
from heart of case 7 into the abdominal cavity of a very small, guinea-pig. Result
negEative.

May 13, 1880. —Injected one-half of a cubic centimetre of Blood serum from heart of
case 17 into cavity of the abdomen of another small gninea-pig. Result negative,

May 23, 1830.—Injected subeutancously and also in cavity of abdomen u small
amount of crnshed liver tissue from case 19 into guinea-pig No. 54. No result.

May 26, 1880.—Injected into subentaneons tissue of gninea-pig No. 58 one-lalf
of a eubic centimetre crushed liver lissne from case 20. No resalt.

June 4, 1550, —Injected subeuntaneously into guinea-pig No. 82 5 minims of crushed
liver tissne from case 22. No resalt.

June 13, 1389, —Injected subentaneonsly into guinea-pig No. 100 one-half of a cubie
centimetre blood and crushed parenchyma from liver of case 24, No result.

June 13, 1850, —Injected subeutaneously into guinea-pig No. 101 one cubic centi-
metre blood and erushed tissne from kidney, case 24, No result.

Juneg 29, 1889, —Injected snbentaneonsly into guinea-pig No. 126 one-half of a cubic
centimetre blood and liver pulp from case ¥5, No result.

All of these injections were made with material in which no miero-
organisms were recognized in smear preparation stained with fuchsin.
In the following cases in which death followed the inoculation micro-
organisms were present:

May 27, 1889.—Injected subeutaneously into gninea-pig 60 (quite small) 4 minims
of material from liver of case 21, just collected, This animal was found dead at 6 a. m.,
on the morning of May 28. The autopsy showed extensive subeutaneons mdema
extending from point of inoculation, and the effused serum contained a large anatrobic
bacillus, my bacillus N.

July 16, 7.30 a. m.—Injected subentancounsly inte guinea-pig No. 153, 5 minims of
blood from liver, case 23, containing a large bacillns; slide 1325 (N 7). The animal
died at 10 p. m. Extensive subcutaneous effusion of bloody serum. Baeillus N re-
covered from liver.

~ These experiments show that blood and liver tissue obtained at recent
autopsies do not, as a rule, kill guninea-pigs, but that in exceptional
cases, in which the large anaérobic bacillus is present, which I have
designated by the letter N, death may occur very promptly.
I have also obtained negative results from injections of fresh liver
tissne into rabbits.

August 9, 1850, —Injected gnbentaneonsly into rabbit No. 158 2 minims of erushed
liver tissne from case 30. Result negative. bl 4
August 12, 1839.—Injected subentaneously into rabbit 164 5 minims of material
from liver of case 32. Result negative. . 21 .
August 13, 1839, —Injected snbentaneously into rabbit 189 4 minims of material
from liver of case 33, Contains bacillus N, slide 1426. Result negative. -
August 15, 1839, —Injected snbentanecusly 1 cubic centimetre material from liver of
case 35, principally blood. into rabbit 170. Result negative. _ .
August 19, 158).—Injected subentaneonsly one-half of a cubic centimetre material
from liver of case 36 into rabbit 178. Resnlt negative. it ,
August 21, 1820, —Injected snbentaneously into ralibnt 153 2 minims material from
liver of case 37. Result negative. . :
August ¥2, 1889.—Injected subentanconsly 1 cubic centimetre blood and liver tissne
from case 38 into rabbit 184. Result negative.

These ex perimeﬁts suflice fo show that as a rule hln@_&l and livf;r tis-
sue from a recent autopsy is not pathogenic for rabbits, But in the

F

A
!lIIII
__r'; i

mia, bW RElR

fit e lac

T « Bl et
of s eholera, Tnsd e

YELLOW FEVER |



i e

S L i

]-ll:'-!i, |.|i|[ i.;_;-_ IR | S
Lok T hare

dlls 18 present, wied [ b

k d
. T ..l-.'l.l.
pqr eI OB 4
i AL
.-‘_,.I.I |!|.:_._I_ |
N ...'-. +

ml nl .
ETIOLOGY AND PREVENTION OF YELLOW FEVER. T2

following case death resulted from the subeutapeons injection of similar

material :
August 10 1689, —Injected subentaneonsly into rabbit 159 3 minims from liver of
case 31, Animal died in eonvulsions at 1 p. m., August 12,

The baecillus of rabbit septiciemia was recovered from the liver in an
agar-stick culture. ,

The same bacillus was obtained indirectly from another case, as
follows: _

Guinea-pig No. 172 injected July 31 with material from ln'm: of case
99, kept 48 hours in an antiseptic wrapping, died the I'c_vllnwl_ug IIHF.
Anaérobic culture in glycerin agar from the liver of this guninea.pig
contained bacilli and was injected (1 cubic centimetre) into guinea-pig
144, which died at the end of 32 liours from the time of injection. Amn
anaérobie enlture in blood serum from the liver of this guninea-pig was
injected on August 6 into rabbit 150, which died the following day.
The blood and liver of this rabbit contained a small bacillus with
gtained ends, which proved to be the bacillus of rabbit septiciemia,
Cultures from the blood and liver of this rabbit and the preceding one
were subsequently injected into other rabbits with a uniformly fatal
result, and the bacillus was fully identified as Koch’s bacillus of rab-
bit septicsemia, now generally admitted to be identical with the bacillus
of fowl cholera, first deseribed by Pasteur as a mierococeus,

YELLOW FEVER TURINE NOT PATHOGENIC FOR RARBBITS,

May 5, 1880, —Injected into cavity of abdomen of rabbit 101 7 cubic centimetres
urine from case 16, drawn at antopsy through walls of bladder. Kesnlt negative,

May 10, 1280, —Injecled into cavity of abdomen of rabbit 105{ weight 1,000 grammes)
11 eubic centimetres of albuminons yellow fever nrine from a case in the third day of
the diseaze. Temperature, 30 minutes after the injection, 104° F, @ respivation nop-
mal. The animal remained in good health until used for another experiment.

July 2, 1830, —Injected into cavity of abdomen of rabbit 133 ( weight about 1,000
grammes) 10 cubic centimetres of highly albunminons urine from a case in the fonrth
day of the disease ; urine collected two hours before injection ; slightly acid ; specific
gravity, L.025. Result negative.

VIRULENCE OF LIVER TISSUE KEPT FOR 48 HOURS IN AN ANTISEP-
TIC WRAPPINCG.

[ have already referred to the fact that a piece of liver or kidney
from a yellow-fever patient which has been enveloped in an an tiseptic
wrapping at the time of the autopsy contains numerous microirgan-
isms when the antiseptic wrapping is removed at the end of 48 hours.
Now, if a little material from the interior of one of these pieces is in-
Jected Dbeneath the skin of a guinea-pig my experiments show that
death generally occurs within a comparatively short time. Very shortly
after the injection is made the animal becomes restless, and at the end
of 3 or 4 hours he commences to dash about his cage at intervals in an
abrupt, “ nervous” way. Death frequently oceurs inside of 24 hours,
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E‘lIll] at the autopsy an extensive accumulation of bloody serum is found
in the subentaneous connective tissue. This gravitates to the most de-
pendent position, and commonly the entire wall of the abdomen is filled

with the bloody fluid, which accumulates to such an extent as to form
a large fluctuating pouch,

The effused bloody serum usually contains various baeilli, among
which the most conspicuous is my bacillus N, which is aumetime;pmsen:
in great numbers and almost in a pure culture, This bacillus does not
invade the blood and is not found in smear preparations or cultures
from blood taken from the heart or material from the liver, Cultures
from the liver or blood, however, almost always give one or more bacilli
which have been associated with bacillus N in the liver tissue prez
served for 48 hours, and which was used for the inoculation, "‘lﬂsry
commonly I have obtained in these cultures my bacillus a or baeillus =
or both of these. ]

Two or three minims of the bloody serum present in the subeataneous
tissue injected into another guinea-pig also causes death with the same
symptoms and pathological appearances, and in the same way a third
may be inocnlated from the second, and so on. But the virulence
appears to diminish, the time before death being prolonged in the case
of the second and third animals in a series, and beyond this a fatal
result is not always produoced. .

NOTES OF EXPERIMENTS MADE IN HAVANA IN 1889,

May 14, 4 p. m.—Injected subeutaneonsly into gninea-pig No. 43 a small amount
of crushed liver parenchyma from piece kept 48 hours in antiseptic wrapping, from
case 18, The animal was fonnd dead at 6 o'elock a, m., May 16, There was an ex-
tensive collection of bloody sernm in the snbentanecus connective tissne, which con-
tained bacillus N in large numbers and other bacilli, The liver was dark in eolor
and rather soft, spleen normal,

May 16, 10 a. m.—Injected snbentaneonsly 3 minima of bloody sernm from suben-
taneous connective tissne of gninea-pig No, 43, into gninea-pig No. 45, Died morning
of May 21, extensive subeutaneons mdema; liver and spleen normal and do not con-
tain bacilli. .

May 24, 4 p. m.—Injected sabentaneously inte gninea-pix No. 56, 2 minims from
liver of case 19, kept 48 hours in laboratory. Found dead at 6 a. m., May 29. No
subeutaneons edema; gall bladder much distended; no microdrganisms in liver;
abdominal viscera normal in appearance. Puore enlture of bacillusz obtained from
Llood of heart. L

July 5, 1 p. m.—Injected subcutaneonsly into gninea-pig 100, 2 minims of material
from liver of ease 27, 48 honrs in antiseptic wrapping. July 6,4 p. m. the animal
dying and was killed. Slight subentaneous wdema. Abdominal viscera normal in
appearance. Pure culture of baeillus @ obtained from blood of heart,

July 31, 9:30 a. m.—Injected subeutaneously into gninea-pig No. 172, 2 minims of
material from liver, case 29, 43 hours in antiseptic wrapping. Died at 11:30 a. m.
the next day. No snbentancons edemaj; spleen very large and dark in color; small
intestine hypermemic and contains a bloody fluid. No microirganisms in enlture from
liver and blood from heart in aqua coco.  Anaérobic enltare in agqua coco contains a
Lacillus having vibivio-like movements.

August 11, 10 @. m.—Injected subeutaneously into guinea-pig 185, 3 minims from
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liver of case 30, 48 honrs in antiseptic wrapping. Dead Angust 13, af 6 a. m. Exten-
sive subentancous @dema. Cunlinres in airobic welatine tnbes from subentaneons

bloody sernm contain colon bacillus. _ b i A P

August 15, 2:30 p. m.—Injected subeu taneonsly into guinea-pig No. 1'“?' 4 minims
of material from liver of case 21, 48 honrs in antiseptic wrapping; contains bacillus
N. Animal found dead at 6 a. m. the next morning. : o

August 21, 11:30 a. m.—Injected subentancously 1 minim from liver of case 3G, pro-
Et}['i"l!;ll for 48 hours in antiseptic wrapping. No result. -

Augist 24, 12 n.—Injected subentaneously into guinea-pig 187, 2 minims of mate-
rinl from liver of case 38, preseryved 48 lipnrs in an antiseptic wrapping. Found dead
at 6 . m. the next morning. Usnal subeutaneous wdema containing bacillus N

slide 1470.

EXPERIMENTS UPFON RABBITS.

August 11, 1889, —Injected snbentaneously into rabbit, No. 161, 4 minims of material
from liver of case 17, kept 36 hours in antiseptic wrapping; contains bacillus N.
Result negative.

NoTE:—Three minims of the same material killed gninea-pig No. 185.

August 17, 1889, —Injected subentaneously 4 minims of material from liver of case
45, kept for 48 hours in an antiseptic wrapping, into rabbit No, 176. No subentane-
ous cdema. A motile baecillus recovered in aérobic culture from liver; slide 1461.

July 20, 5:30 p. m.—Injected subentaneonsly inte rabbit 136, 10, minims of bloody
gernm from subeutaneons connective tissues of guinea-pig 134; contains bacillus N
and other baeilli ; slide 1360, Animal found dead at 5 a. m. the next day. Some sul-
ontaneous @dema,

July 31, 9 a. m.—Injected subeutaneously into rabbit 139, 2 minims of bloody sernm
from cellular tissue of rabbit 136. Animal died at 9 p. m. the same day. Very littls
subeutancons mdema.

August 11, 10 a. . —Injected subentaneously into rabbit No. 161, 4 minims of
material from liver of case 17, preserved S6 hours in anantiseptic wrapping ; contains
bacillus N, Resolt negative.

Angust 11, 3 p. m.—Injected snbentaneonsly into rabbit 162, 5 minims bloody serum
from cellular tissue of guinea-pig 150, just dead, contaicing bacillus N and other
BLacilli; slide 1415. The animal died at 10:30, Auenst 15 ; abscess in middle of belly,
liver dark in color, spleen normal, The liver of this rabbit, kept 48 hours in antisep-
tie wrapping ; had on acid reaction and contained bacillus N,

Augnat 17, 930 a. m.—Iujected subentaneously into rabbit No. 176, 4 minims of
material from liver of case 22, 48 hours in antiseptic wrapping; containg bacillus N ;
slide 1442, Dead August 21 at 6 a. m. A motile agrobic bacillus obtained in culture
from liver ; slide 1461, No subentaneons edema.

COMPARATIVE EXPERIMENTS.

June 1, 189, 10 a. m.—Injected subentaneously into guinea-pig No. 72, 3 minims
of material from liver of ease of tuberculosis, kept 48 hours in antiseptic wrapping;
slide 1157 (comparative autopsy No. 6). Animal found dead the next day at 6 a. m.
Extensive collection of bloody serum containing bacilli in subentancons tissues:
slide 1183,

November 20, 1889, 3 p. n.—Iujected subentaneonsly into guinea-pig No. 173, o little
material from interior of piece of liver kept in antiseptic wrapping for 43 honrs, from
comparative antopsy No. 10; slide 1517. Animal found dead at 9 a, m., the next day.
Extensive subeutaneons edema; confaining various bacilli i slide 1581,  Spleen en-
larged ; no microiirganisms recognized in smear preparation.

November 22, 10:30 a. m.—Injected sub-cutanconsly 2 minims bloody serum from
connective tissne of gninea-pig No. 173 (above) into guinea-pig No, 174,  Animal died

4067 ——9
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at ':!:3[! p. ., h:ux-mnhsfr 2. Considerable snbeutaweons mdema (slide 1526), from
W h|.j:h cultures in gelatine roll tubes give a liguefying bacillus of the proteus gronp.
}'n'm::_*nr!-:!r S0.—A culture of this liguefying bacillus in agua covo, injected subentane-
ously into guinea pig No. 176, gave a negative resnlt,

November 24, 4 p. m.—Injected snbentaneously 3 minims bloody sernm from cellu-
lar t.issllhru of guinea-pig No, 174,  Aniwal found dead on the morning of November 25,
Extensive subontancous axlema containing bacilli (slide 1527).  Liq uefying bacillus
recoversd from liver,

November 5. —lnjected subeutaneonsly 2 minims bloody serom from gninea-pig
Wo. 177. Animal recovered,

Noveaber 30, 5 p. m,, 1880, —Injected snbentanconsly 2 minims material from liver
of comparative autopsy No. 13, preserved 45 honrs in antiseptic wrapping, into gninea
pig No. 181, Dead next morning at ¥ o'clock, Extensive subentaneous effusion of
bloody serum with separation of integument; bloody serum containg a long baeillns
(slide 1544).

December 2, 3230 p. m.—Injected subeutancously 3 minims bloody serum from celln-
lar tissue of gninea-pig No, 181, into guinea-pig No. 182 (material had been kept 21
hours in laboratory in the sterilized collecting bulb). Anuual found dead at 9 a. m.,
December 5..  Extensive subentaneons eollection of bloody serum which contains vari-
ous baeilli (slide 1556). Gelatine roll-tubes contaiu a liguefying bacillus, a proteus,

December 5, 11 @, m.—Injected subeutaneounsly 3 minims of bloody sernm from cel-
lular tissue of gninea-pig 152, into guinea-pig No, 155, Found dead next morni ng.
Some subentaneons wdema (slide 1559).

Deceinber 6, 9 a. m.—Injected snbentanconsly into guinea-pig 186, 3 minims of bloody
serum from cellular tissue of guinea-pig 185.  Animal recovered.

January 4, 3 p. m,, 1800.—Injected subeatancously 3 minims of material from liver,
comparative antopsy No, 14, lkept 48 hours in antiseptic wrapping, into guninea-pig
191 ; contains a large baeillus resembling N ; slide 1582, Animal died next day at 3
P m. Fxtensive collection of bloody sernm in subeuntaneons connective tissne con-
taining baeillus N ; colon bacillus obtained in culture from liver,

January 5, 5 p. n.—Injected subeutaneously into gninea-pig 193, 4 minims of bloody
gerum from cellular tissue of guinea-pig 191.  Animal very feeble and killed at 5 p. m.,
Janunary 6. LExtensive subeutancons wdema ; bloody sernm contains bacillus N.

January 6,5 p. m.—Injected subeutancously into guinea-pig 194, 4 minims of bloody
gerum from cellular tissue of guinea-pig 193, Found dead at 9 a. m., Januwary 8. No
gnbentaneons mdema; liver dark in eolor and full of blood ; spleen enlarged ; eolon
bacillus recovered from liver.

These comparative experiments suffice to show that the virulence of
liver tissue kept jfor 48 howrs in an antiseplic wrapping is not peculiar to
yellow fever,

MATERIAL OBTAINED FROM THE STOMACII SO00N AFTER DEATH I8
VIRULENT FOR GUINEA PIGS.

The stomach is usually found to contain a considerable quantity of
fluid, whieh may eorrespond with that ejected doring the last hours of
life—¢ black vomit”—or may be o grumous and thick fluid, having a
brownish color, and containing a rariety of microorganisms, together
with the desquamated epithelinm of the stomach.

Aérobic cultures from this material show the presence of a variety of
mierodrganisms, among which the most constant and m{usl;L ﬂhllllf‘lsmt- is
my bacillus @. Various anatrobic bacilli are also present, including my
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bacillus N. This material injected into guinea-pigs usually produces
L L .l w A
o fatal result within 24 hours.
Tune 4. 10 a. m.—Injected subentaneously info guinea-pig, No. 50, 3 minims of flnid

: animal wi ed to
obtained at autopsy from stomach of case 2. At 1:30 the animal was observe

1 4 s oat G oa. m. Extensive subentaneouns
be very restless. Found dead the next day at G & f

wrilema, anid e.-.uﬂ.unin;_-; of abdominal muacles. e : . S A

June 4, 10 @, m.—Injected subeutaneounsly into guinea-pig =1, one-liall 1rt n enbic
contimetre black vomit from stomach of case 23, obtained at antopsy. Died at 4 p.
m. next day.  Extensive subentaneous mdema. : g

June 29, 1 p. m.—Injeeted subcutanconsly into guinen-pig 124, = minims of dark
griumons material from stomach ; case 25, achl reaction. No I'l‘-'itilll'j. : .
July 3, 12:30.—Injected subeutaneously into gninea-pig 128, 3 minims of bloody fluid
from stomach, case 27, Died av1:30.Jnly 4. ER["EI]Hi\'u.‘:ll'ltI.IL'l'I.t-q"I'IJl‘l'I'HHH'l].i.‘!lrlil.. l%.ulllu'n
from liver several dilferent bacilli (slide 1221). Cultare froin heart, colon bacillns,

July 16, 7 @. m.—Injected snbeutaneously into guinea-pig 152, 5 minims of bloody
fluid from stomach of case 28, Animal died at 12m., July 17.  Extensive subcutaneons

wdemi.

TYPICAL “BLACK VOMIT"” COLLECTED DURING LIFE AND INJECTED
AT ONOE INTO GUINEA-PIGS 18 NOT PATHOGENIC.

June 27, 10 @, m.—Injected subentaneously into gninea-pig No. 122, 1 culbic centi-
metre black vomit from yellow fever case in military bospital {(typieal black vomit
with very acid reaction). Kesnlt negative. :
July 3, 4 p. m—Injected subentaneonsly inte guinea-pig 139, 1 cubic centimetre of
acid black vomit from case in military hospital, sick ¥ days. Resnlt negative.

July 8, 4 p. m.—Injecied subeutaneounsly into gninea-pig 140, one-half of a cubic
eentimetre, acid black vomit (same as in gninea-pig 139). Result negative.

I may remark here that my culture experiments with black vomit
have several times given an entirely negative result. (Adrobie eultures
in flesh-peptone-gelatine).

MATERIAL OBTAINED TROM THE SMALL INTESTINE OF YELLOW
FEVER PATIENTS AT AUTOPSIES MADE S00N AFTER DEATID IS8
VERY VIRULENT WHEN INJECTED BENEATH THE SKIN OF GUINEA-
Pl

The eontents of the small intestine in yellow fever cases in which
death has oceurred at the end of 4 to 8 days are usually dark in color
and quite viseitl from the presence of mueus. The small intestine is
lined with this viscid black matter, which shows through its walls and
gives it the appearance of being full of a dark substance ; *but npon
cntting itopen the quantity is commonly found to be small ; sometimes,
however, the intestine is filled with a thin black fluid resembling black
vomit. No doubt the dark color of the material contained in the intes-
tine, like that of black vomit, is due to the presence of blood pigment
changed by the aeid secretions, and I am inelined to think that as a
rale this pigment comes from the stomach and is not due to intes-
tinal hemorrhage. Although considerable gquantities of black vomit
are often ejected by the mouth, there can be little doubt that a portion
of this fluid passes into the intestine, and that the liquid portion is real-
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sorbed leaving the precipitated blood pigment, mixed with intestinal
mueus, as a thin viscid layer upon the surface of the mncous membrane,
This is the material which I have collected at my autopsies, and which
has served for my culture and inoculation experiments,

Smear preparations stained with fuchsin show that this material con-
tains very nuwmerous and various bacilli.

May 26, 9230 a. m.—Injected subentaneonsly into guinea-pig 59, 2 minims material
from intestine, ease 20,  Animal died at 1:30 p, m., May 27. Extensive collection of
bloody serum in subentancous connective tissue. A few bacilli in liver on direct
examination. Spleen rather lurge ; liver normal. A liquefying bacillus obtained in
cultnres from liver.

May 25, 12 m.—Two drops of Dloody sernm from esllular tissue of above ruinea-pig,
No. 5, injected beneath the skin of guinea-pig No. 62. The animal died at G:30 p.
m., the same day. Extensive effusion of bloody serum and separation of the skin
from subeutaneons tissues over entire abdomen., Various baeilli present in this
bloody serum, including one which liguefies gelatine.

May 29, 2:30 p. m.—1U'wo wminims of bloody serum from cellular tissne of above
guinea-pig No. 62, injected beneath the skin of guinea-pig 23. Animal died at 4 p,
m., May 31. Extensivesubentancous ccdema with inflammatory thickening of tissnes.
Cultures from cellular tigsue and liver give an actively motile aérobie, liguefying
bacillus ; slide 1198,

June 1, 10 @, m.—One minim of bloody serum from cellular tissue of above gninea
pig No. 68, injected beneath the skin of guinea-pig No. 71.  Found dead morning of
June 3. Buat little subentanecouns @demas; abdominal viscera normal ; bacillus coli
commune in gelatine stick culture from blood of heart.

May 27, 12 m.—Injected subeutancously into gninea-pig 61, 2 minims material
from intestine, case 21, Found dead at 6 a. m., May 28, Extensive collection of
bloody fluid in subentaneons connective tissue.

Ju r,-.e 4, 10 a. m.—Injected subentaneonsly 2 minims material from intestine, case 22,
into guinea-pig =1. Died at 4:30 p. m., June 5. Extensive collection of bloody serum
in subcotaneous eonnective tissue containing bacillusz.

June 13, 12 m.—Injected subcatanconsly 3 minims of viseid mueuns, not black, from
intestine, case 24, into gauinea-pig 102.  Died at 8:30, June 14. Bloody serum in con-
neetive tissue containing bacillus fi; this serum has a slightly acid reaction. Abdom-
inal orcans normal.

June 14, 10 @. m.—Three minims of bloody sernm frmud cellular tissue of above
guinea-pig No. 102, injected beneath the skin of guigea-pig No. 105, Died at 7:30,
June 15. No subentaneous @dema. Abdominal viscera normal in appearance.
A few bacilli in liver and blood from heart on dircet examination. Bacillus & recov-
ered in cnlture from blood of heart. ; e

July 2, 1:30 p. m.—Injected subentancously into g:rninual-plg 127, &5 mn]mm of
liquid feces from case of yellow fever in civil hospital, eighth day of sickness,
Animal died at 12 m., July 5. Liver rather light in color E!IIEHU ﬂu]a.rgqﬂ.

July 3,12:30 p. m.—Injected subentaneously into guinea-pig 124, 3 minims blm;:ﬁ:r
fluid from intestine, ease 14 (slide 1276). Died at 2 p. m,, July 4. _E:ct.urnu Ve
subentaneons wdema. Cultures from blood of heart and from lfvar (',{.llltitul. bacillus
a, also a mierococeus; enltures from sernm in connective tissne, bacillus a and

i ing bhacillug (k).

5 l}gt{:ul:;r EED p.m.-—-ll:njcctml snbentaneonsly into guinea—pigtl:lii.ﬂ minims oody
seruin from connective tissue of gninea-pig 120. Result m-.gm,l':'ﬂ. s

July 3,12:30 p. m.—Injected subeutaneonsly into guinea-pig 130, 4 minims uf, fm:.cs.
from case of yellow fever on German brig in harbor ; feces yu!luw Al uu]ur_- -hqmd,
alkaline reanction. Animal found dead at 6 a.m. next morning. Extensive sub-
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cutancous edema with softening of the muscles. Bacillns g recoversd from effused
sernm in cellular tissne of this guinea-pig. : .

July 6, 12:30 p. m.—Injected gnbeutanconsly 1 cubic i_'l'!1il|ll!l.'!1.|.'t!:. enlture from
heart of guinea-pig 127 (see above). Died July ?.gt :!:H_U p. m, Bame IH1t1lt!I!T.-'J.-
neons adema and bloody extravasation ; liver rather light in color; nterus intensely
congested, escape of bloody fluid from \‘:l;_.fi.l_‘l.'l.. . bl %

July 16, 7 a. m.—Injected subeutaneously into guinea-pig 161, 2 minims of mate-
rial from intestine, case 28, black viscid mueus, aeid reaction. Animal recovered ;
abscess at point of inoenlation and in middle of belly. 44 :

July 20,8 p.m.—Injected subentancously into ruinea-pig 168,53 minims material
from intestine, case 29, viscid muens, not black, acid (slide 1367). Died at 1 p. m,,
July 30, Extensive collection of bloody sernm in subentaneous tissnes and soften-
ing of museles of abdomen., Bacillns N present.

July 30, 3:15 p. m.—Injected subentaneonsly into guinea-pig 163, 3 minims of bloody
sernm from cellular tissue of guinea-pig 168 Died at 5 p. m., July 31. Extensive
subentaneous effusion of bloody sernm, separation of skin from abdominal walls,
amid softening of-abdominal mnscles. Spleen normal, liver rather light in color,
containg a few Lacilli.  Varions bacilli in serum from cellnlar tissue (slide 1372).

July 30, 3:30 p, m.—Injected snbentaneously into rabbit 136, 10 minims bloody
sernm from guinea-pig 163 (bacillus N, ote.). Animal fonml dead at 5 a.m., July 31,

July 31,9 a. m.—Injected subentaneonsly into gninea-pig 171, 3 minims hloody
gerunt from cellular tissne of gninea-pig 169, Died at 8 p. m. the same day. Exten-
sive snbentaneons odema, small intestine contains a bloody floid.  Baeillus N in
effused bloody sermm (slide 1576).

Juely 31, 10:30 p. se.—Injected snbontaneously info goinea-pig 173, 3 minims of
bloody serum from cellular tissue of gninea-pig 171, Died ab 10 a. m., Augnst 1, 1x-
{ensive separation of skin and softening of subentaneons tigsnes, with some bloody
affusion. Small intestine Liyperemic and contains a bloody fluid, liver rather soft,
all bladder empiy, spleen novmal.

August 1, 12 m.—Injected subentanconsly into goinea-piz 174, 3 minims bloody
sernm from cellular tissue of gninea-pig 173, Found dead at 6 a. m. next day.
Usnal extensive snbentaneous cedemsa eontaining baeillus N and other bacilli, spleen
large, stomach hypermmic,

Augnst 1, 12 m.—Injected subentnneonsly info guinea-piz 175, 4 minims bloody
fluid from intestine of gninea-pig 173. Died at 8 a. m,, Angast 2. Extensive soften-
ing of tissues and snbentaneons edema, intense hyperemia of small intestine, spleen
slightly enlarged. liver normal in appearance. Bacillus N in effased bloody sernm.

Angust 9, 10 p. m.—Injected subeutaneonsly into guinew-pic 18, 2 minims from in-
testine of case 30; viscid mucens, dark in color, slightly acid. Died at 5 p. m. Angust
10. Extensive subeutancons mdema containing bacillus N, slide 1413, Spleen some-
what enlarged, liver normal. Bacillus « in anaérobic enltnre from effused sernm in
cellular tissne.

August 10, 5:30 p. m.—Injeeted subentancously into guinea-pig 189, 2 minims of
bloody sernm from cellular tissue of guinea-pig 182. Died at 3 p. m., Augnst 11.
Very extensive snbeutaneous wdema, with separation of skin anid softening of
tnnscles,

August 11, 3 p.o.—Injected snbentaneously into rabbit 162, 5 minims bloody SETIM
from coellular tissne of gainea-pig 184; contains bacillus N, efe.  Died at 10:30 a. m
August 15. Abscess in middle of belly, liver dark in color, splecn normal, 1
48 henrs in antiseptic wrapping contains bacillos N and other bacilli.

.zIHyual‘- 10, 1130 a. m.—Injected suboutareously into guinea-pig 183
viscid muens of a brown eolor and sightly acid reaction from inte :
Dead at 6 a. m., Augnst 13, Extensive subentaneons wdema,
from effused sernm contain colon Laeillns,

Liver kept

2 minima
stine of ease 31,
Cultures in gelatin

August 12, 3 p. m.—Injocted subsutaneonsly into guinea-pig 187, 3 minims material
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from intestine of case 32, Hlack i i
ase A2, Dlack color, alkaline vrencti 101 : : i
widdle of belly, but recovered, : S S o Sl e
.;J' t.-ynh'r I, 12:30 p, s—Injected subeutansously into guinea-pig 185, 2 minims of
) I o L) 'I' 1 ! ¥ + 5 ] 5
viseid, black material from intestine case 20, Contains bacillus N. Died at 30
Angust 14. Very tfxtmmwu subentaneous wdema with softening  of nluiuu;i;ni
museles and separation of skin from abdominal walls, Usual odor .

REMARK : An offensive odor is given off from the neerosed tissnes
when the abdominal pouch containing bloody seram is opened | The
extent of the disorganization of tissue which oceurs, often in ]E.'S.E than
18 hours, is surprising, and is evidence of the great virnlence of tl;ia
material from the intestine.

August 15, 2 p. m.—Injected subentanconsly into rabbit 172, 2 minims material from
intestine of case 45 (alkaline). Dead at 6 a. m. next day. Liver dark in color
contains a few baceilli and numerous stained masses (1), slide 1435, No m.hﬂutmmw;
wdema. Spleen normal ; bacillus z obtained in ealturestrom liver.

August 19, 7:30.—Injected subentaneously into guinea-pig 192, 2 minims material
from intestine ease 36 (acid.) Animal found dead at6 a. m. next day. The usual
subcutaneons mdema, with separation of gkin and soffening of abdominal muscles.

August 21, 10:30 p. m.—Injected subentaneonsly into gninea-pig 195, 3 minims vis-
cid black material from intestine case 37. Animal found dead at 6 8. m., Augnst 23,
Extensive subentaneous wdema; contains bacillus N, Softening of muscles ::uI se]-
aration of skin, liver rather soft, small intestine contains a blecody fluid. Caltore
from liver contains baeillus r.

August 21, 2 p. m.—Injected snbentaneonsly into gninea-pig 196, 2 minims viscid
material, not Llack, from intestine case 38 (acid veaction). Animal dead at 6 a. m.
Aungnst 24, Subentaneous wdema not as pronounced as usual, liver rather light i1:
color, spleen enlarged.

MATERIAL FROM 1THE INTESTINE DOES NOT ALWAYS KILL GUINEA
PIGE AND RADBITS.

June 29, 1 p. m.—Injected subentaneonsly into guinea-pig 125, 2 minims of material
from intestine of case 5.  Result negative. .

August 19, 7:30 p. - m.—Injected subentaneously into rabbit 177, % minims material
from intestine of ease 36 (acid). Resnlt negative.

MATERIAL FROM THE LIVER AND INTESTINE KEPT IN THE COLLECT-
ING BULB FOR TWO WEEKS OR MORE LOSES ITS VIRULENCE.

May 28, 4 p. m.—Injected subeutaneously into guinea-pig 65, 2 minims of material
from intestine case 17, kept in laboratory for 16 days (alkaline reaction). Result
negabive.

May 290, 2:30 p. m.—Injected subentanconsly into guinea-pig 67, 2 minims of ma-

£

terial from intestine case 15, kept in laboratory for 1 month (alkaline reaction). Re-
anlt negative.

Aay 30, 3 p. m.—Injected subentaneonsly into guinea-pig 69, 2 minims of bloody
fluid from eollecting bull containing material from liver case 15, in labioratory 2
woeks, Result nogative.

May 30, 3 p. m.—Injected subentaneously into guinea-pig 70, 2 minims material
from intestine case 18, kept in laboratory 2 weeks, and now decidedly alkaline.. Re-

sult negative.
COMPARATIVE EXPERIMENTS.

June 6, 10 @, m.—Injeeted subeutaneonsly into gninea-pig 86, 5 minims material
from small intestine, ease of heart disease (comparative antopsy Mo, 7); fuid has o
yellow eolor and slightly acid reaction, Aunimal found dead next day at G a. o

ubentaneons oodema.
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i 21ar b o e o el
June 512 m.—TInjected subentanconsly into gninsa-pig 02 3 minims bloody sermm

from conneetive tissne of guinen pig S6. Animal died June 11 at 10 2. m. No sob-

cutancons mdemn, abscess in middle of belly, no microdrganisms from liver, ab-
dominal viscera normal,

This ended the series, and I have not made further COmMpPAarative ex-
periments with material from this souree. The ‘-']']'.'I_Ih:}:I]{‘,l.‘: i1 Lh.u ;tifon'u
experiments was decidedly less than in those in which material from
the intestine of yellow-fever patients has been injected, inasmuch as the
second animal in the series lived for 3 days, and instead of a malig-
nant and rapidly fatal mdema, an abscess was formed in the walls of
the abdomen.

It will be seen from the experiments quoted that the virnlence of
material from the small intestine of yellow-fever eadavers is even
greater than is that of liver kept 48 hours in an antiseptic wrapping.
The microirganisms encountered in the animals killed by such injec-
tions are the same in both cases, a fact which gives support to the in-
forence that the baeilli found in the liver came originally from the in-
testine. And as the virulence in liver tissue is only developed after the
development of these microdrganisms in large numbers has ocenrred, we
conclude that it depends upon their presence. The loss of viralence
in material from the intestine kept for some time shows that virnlence
is not due to ordinary putrefactive organisms, but is destroyed by the
putrefactive alkaline fermentation which oceurs. Most of the miecro-
organisins which I have isolated from this virulent material grow freely
in an acid medium, and some of them prodouce an acid reaction in enl-
ture media containing glycerine or sugar. DMy experiments indicate
that the large anaiérobic bacillus N is chiefly concerned in the produe-
tion of the extensive inflammatory wdema resulting from the subeuta-
neous inoculation of material containing it, and death is no doubt due
to this local inflammation rather than te the invasion of the blood by
other bacilli associated with this strictly anaérobic baecillus, which is
not found in blood from the general cirenlation or in the parenchyma
of the liver and spleen. The bacilli recovered from the blood have been
various, but as a rule they have not been numerons. Those found most
frequently are facultative anaérobie baeilli, and among them m:-;-hm:il-
lus @ and bacillus » have been the most constant. Bacillus ae, which
is very pathogenic for guinea pigs, was obtained in a series of animals,
starting from guinea pig No. 102, inoenlated with material from the in-
testine of case 24, Bat this bacillug, in pure cultures, does not pro-
duce the intense inflammatory w@dema which results from the injection
of a little material from the intestine. The same is true as 1'135:::;1'11& all
the rest in the list, with the exception of bacillus N and my injections
of eulbures containing this, althongh they have commonly caused the
death of the animal from the loeal inflammatory edema, have not proved
these culture to be as intensely virulent as is the material from the in-
testine or from liver which has been kept for 48 hours in an antisep.

.._
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tic wrapping. When associated with bacillus @ the enltures have,
however, shown very great virulence, as in the following experiments:

August 12, 1:15 p. m.—Injected subentancously into guinea-pig 186, 5 minims of an
anagrobic culture off bacillus N in glycerine agar (containg also baeillus x), animal
dying at 1 p. m. next day ; killed. Very extensive subeutancous audema, with sep-
aration of the skin and softening of abdominal museles; odor like that in animals

killed directly by injection of material from intestine. Buacillus N in bloody seram
Trom eonnective tissue ; liver rather light in color.

August 12, 2 p. m.—Injected subentaneonsly into rabbit 1659, 4 minims of ana@robic
enlture in glycerine agar of baeillus N ; contains also bacillus @ (enlture from liver
of case 30), Animal died at 7 a. m., Angnst 15, Extensive snbeutaneons cedema
containing bacillus N and baeillng & Abdominal viseern nonnal in appearance.

Nore.—Bacillus x alone does not kill guinea-pigs or rabbits when injected sub-
cataneonsly. This is shown by the following experiment :

June 13, 4 p. m.—Injected subentaneously into gninea-pig 104, one-half eubic centi-
metre anaérobic eultorve of bacillng z in glycerine agar. Result negative.

Additional experiments with cultures of these bacilli will be given
in connection with the systematic aceount of the various mieroiirgan-
isms isolated from yellow-fever cadavers.

V—EXAMINATION OF TISSUES PRESERVED IN ALCOHOL.

In all infeetions diseases which have been proved to be due to the
presence of a parasitie mierotrganism in the blood, this organism may
be demonstrated in properly stained thin sections of the tissues. In
such sections we often obtain cross sections of small blood vessels in
which the blood corpnseles are in situ, and in which a stained micro-
organism, if present, would be very apparent. We also have a salis-
factory view of the contents of the capillary vessels of the liver, kiduey,
brain, ete., in well-prepared sections of these organs. Pathologists,
therefore, look npon a eareful research, by the methods which have
been perfected with this object in view, as of prime importance in any
attempt to prove whether a given infectious disease depends upon the
presence in the blood of a specific microtrganism. Moreover, in cer-
tain infectious diseases in which a parasitic microtirganism has been
proved to be the essential etiological factor this organismis not t:ﬂuur.l,
as a rale, in the geuneral blood current, but is pre:isent in t?m l-ISSH?S
especially implicated in the morbid process; e g in typhoid fever in
the spleen and intestinal glands; in tubercunlosis, in the fu_hemtﬂar
nodules in the lungs and elsewhere, Tailure to find a parasitic organ-
ism in blood drawn from the finger is therefore not satisfactory evi-
dence of the absence of a specific germ {from the tissues of the organs
involved.

Asin yellow fever the liver and kidneys give evidence of 1Tntlmlng-
jeal echanges resulting from this disease. I have naturally given spe-
cial attention to these organs in the researches 1 have nmr:]e.

The Havana commission in 1879 made numerous sections of mftte-
rial preserved in alcohol from eighteen ecases, and a careful examina-
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tion of these sections failed to reveal the pregence of any |||li_::.rm'i|';:=.l-=tl-
isms ; but as more satisfactory methods of staining Lhil"r'u-.‘_-rllll‘.t.:l b‘t..t..u.
devised, T have not considered the work done at that time as conelusive
i his regard.

I"]ﬂ::|l?u1rll.-.llq'::et:] wrote to my friend Dr. Daniel M. Burgess, of .H:a,lrmm.,
sometime durmg the summer of 1884, requesting him to obtain mr_nm
small pieces of liver, kiduney, and ::;tmmm!u from one or more typical
eases of vellow fever. I made it an essential condition that the an rf:p-
sies should be made within an hour, or, at the outside, 2 hours atter
death, so that there might be no question of pnst-umrm.m changes.
Small pieces of the organs named were to be put at once into a large
quantity of strong aleohol. Incom pliance with my request, .'1_‘}1', Burgess
obtained and forwarded to me material from two eases, which reached
me in good ecoudition, and, upon Microscopic examination, the liver m1|f.l
kidueys showed the pathological changes constantly found in the ﬂ_ldﬁ-
ease in question. During the winter of 1854 I mounted numerous thin
sections from this material, stained with various aniline colors. In
none of them did T find any microirganisms, except upon the surface
of the mucous membrane in sections of the stomach, where various
organisms—Dbacilli and micrococei—were to be seen in properly stained
seetions.  These were, however, only upon the surface, attached to the
epithelinm, or mingled with a granular débris adhering to the surface
of the mucous membrane. In the autumn of 1885, during a visit to
Dr. Koch's laboratory in Berlin, 1 had an opportunity to avail myself
of the suggestionsand valnable assistance of the master in bacteriology,
and again studied the material which Dr. Burgess had sent me from
Havana by the various methods of staining considered to be most
useful in such a research. At the request of Dr. Koeh 1 was assisted
in this research by Dr. Carl Seitz, who was at the time engaged npon
his studies of the typhoid bacillos, and was an expert in staining and
monnting thin seetions of the tissues. Dr. Seitz and myself examined
numerons sections of liver and kidney stained by various methods with
an entirely negative result, so far as the presence of microiirganisms
was concerned.  After my return to DBaltimore, in 1586, T again made
numerouns sections from the same material, and stained them with Loef-
fler’s alkaline solution of methylene blue, which we had also used in
Dr. Koel's laboratory, and with other aniline colors, but without any
better snceess,

Desiring to repeat these researches upon fresh material, I wrote to
my friend Dr. Bargess, during my stay in Rio (June and July, 1887),
requesting him again to eolleet pathological material for me from at
least fonr cases of yellow fever, so that after my return to Baltimore 1
might continue these investigations, As before, this material was to
1""'}]’t*'i“'3'1 as soon as possible after death, and to be pat at once in
strong alcohol,  About the 1st of December I received from Dr. Bur-




—_—

R T o e

(5] ¢
158 TIOLOGY AND PREVENTION OF YELLOW FEVER.

gess Lhe desived material in good condition, together with the follow-
ing letter:
; HAvVANA, November 19, 1857,
My Dear Docrowr: I send you, per De. Spore, of City of Washinglon, which sails

to-day, one bhox of pathologieal specimens, = * *  You ean rely implicitly upou

the specimens having been taken from wall-llingnostiented yellow-fover cnses. ok
the time post-mortem stated on the Lottles, All hwl, besides the proper lmu;n:m-
ture eurve, irritable stomach, black vomit, highly albmminous urine, eventually in
wost cases suppression of urive, ete, I saw them repeatedly.

The bottles were marked as follows :

Case No. 1.—8ick from Augnst 14 to 19, 1887, Autopsy 1 hour after death.

Case No. 2,—Died September 23, 1857, at 4:30 2, m. An topsy 24 honrs afier death.

Case No. 3.—Died October 5, 1887, 2:30 a. m. Autopsy 15 minutes after deatl.

Case No. 4.—Died October 26, 1887, 5:30 a. m, Autopsy 7 ocloek a. m., body still
warm (temperatore 40°C. ),

From the above-deseribed material I have had made a large number
of very thin sections, which I have studied by various methods of stain-
ing and with objectives of high power, the one-eighteenth and one-
twellth ineh hom, ol. im. of Zeiss. I have used especially the alkaline
solution of methylene blue of Loefiler; Gram’s well. known method, with
methyl violet, followed by iodine solution and decolorization with al-
cohol; the method ol Weigert, which is the same as Gram's up to the
point of removing the sections from the iodine solution, when they are
decolorized and dehydrated with a mixture of two parts of aniline oil to
one part of xylol. I have been especially pleased with the last-men-
tioned method, which gives fine views of the tissue elements and any
microdrganisms which may be present. I also stained numerous sec-
tions with fuchsin in solution with earbolic aecid (5 per eent.), or with
aniline oil (tuberele stain), and with varions other aniline colors.

I think I am safe in asserting that all known pathogenic¢ mierodrgan-
isms may be stained by one or more of the methods above referred to.
Indeed, the alkaline solution of methylene bloe is, so far as I know, an
agent which stains all organisms of this class, although there are dif-
ferences as to the rapidity with which they stain and the tenacity with
which they retain the color imparted to them.

The result of this research has again been negative so far as the
general presence of any paiticular mieroirganism in the material exam-
med is conecerned. But in one ease (No. 1v) 1 found in the Kkidney a
minute bacillus, which apparently invaded by preference the glomeruli.
[t was not found in the capillaries generally, but a certain number of
toei were found, some small, as shown in Fig. 6, and involving only a
portion of a glomerulus, others involving a whole glomerulus and the
tissues immediately surronnding it.  The appearance was such as one
would expect to see in a case in which solitary bacilliy carried in the
first place by the blood current, had effected a lodgment and estab-
lished a center of infection in tissnes already, perhaps, necrotie, and
through which the civeulation had ceased.  The latter Hll[l'[!llﬁilil)Tl‘Ht"l"II‘IH
to be justified by the fact that there were comparatively few of these
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wiablished while the circulation was

oci. whereas if they had been Mioy |
L umerous secondary foei and a

ill roing o would expect to find n
i:aiti.:;::!:;t:::_:i_?;i bacilli illl the meighboring u:l-pi_l!u.u':v 1:1:5.:,'11.-.11;-;;[; I;I{[T:L,
over, there was 1o evidence of itlI_l:ilIlIllﬂt{?l'j' rmu;t_im: as a u_ie:.u‘ : nf 1: G
invasion of the tissues by parasitic organisis. | am, there ore, u 1. I,
opinion that this is seme ordinary _Ell'.]ll'ﬂlillj'lﬁ wilmjtf ]uu_lr‘c!‘fllim:r.mtli
lodgment in the kidney, possibly f.lur|11|g the last hours of h‘r‘. 1.;. IUI* t-lx
vital resistance of the tissunes was slight, or when, as a result o Iua
blood stasis in the organ, local necrosis had already oceurred at certain

points before death.

Fra. 6.—Collection of straight baeilli in glomernlus, yellow fever kidnoy. Material from Havana.

It is quite probable that during the last hours of life a certain num-
ber of microsrganisms from the intestine sncceed in passing throngh
the enfeebled tissues to the interior of the capillaries, and are carried
away by the already slowly moving blood stream to distant organs,
where they may estahlish centers of growth even before death oceurs,
or are at least in position to take possession of the field as soon as the
vital spark has been extinguished. In the case in question I believe
that the trune explanation of the presence of the organisms described is
that suggested, for I have not found in the other eases examined any
similar collection of bacilli, and can not therefore attach any importance
to the observation so far as the etiology of yellow fever is concerned.
In Berlin I fell upon a little group of minute, slender baeilli, in a capil-
lary of the liver, and recently I have found a similar group in o pre.
paration of skin from a yellow fever patient. I have also in the course
of my extended observations seen two or three groups of microcoeei, or
of what appeared to be micrococei,  But I attach no importanece to such
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f;luf:u-r?'nti{:-nm Kvidently any organism concerned in the ctiology of an
infectious disease should be found not occasionally and in (:E:I'l:l,-i}li_:iml*ﬁ
only, but if seen at all by the staining methods adopted it should be
found distributed through the organs involved in suflicient numbers to
leave no doubt as to its presence, not as an accident, but as a general
and constant thing in all cases of the disease under investigation.

The bacillus above described, present in a single case, is, then, the

only microdrganism found in the material obtained in Havana in 1887
s0 far as the liver and kidney is concerned. In my stained sections of
stomach and intestine I have observed various niierodrganisms, upon
the surface of the mucous membrane, but extended researches have
failed to show that any one of these organisms invades the living tissues
of the alimentary canal.

The material preserved in aleohol at my autopsies made in Havana
in 1888 and 1589 has also been earefully studied by myselt and by my
laboratory assistants. The results correspond with those obtained by
the cultnre methods employed in the same cases.  Tn those cases in which
my cultures gave a positive vesult I have, as a rule, found the same micro-
organisms in thin sections of the same material—liver, spleen, kidney—
preserved in aleohol.

Thus the sections from case 9 (1538) contain numerous baeilli which
correspond in their morphology with the eolon bacillus which was ob-
tained in my cultures from the blood, liver, and kidoey of the same case.
The same is troe of ease 20,  In case 14 and in case 33, in which my ba-
cillus N was present in smear preparations from the fresh liver tissue, it
18 also present, as was to have been expected, in thin sections of the
liver preserved in aleohol.  In short, while the general result has heen
negative, various baeilli have been found in eertain cases, and in one case
(No. 10) groups of micrococei are present in thin sections of the kidney.

In order that this part of the work might be as thorough as possible
and free from the reproach of personal bias or imperfect technique, T
have had a series of sections made from twenty-five of my Havana au-
topsies by my friend Dr. James I1. lleeves, of Chattanooga, Tenn., and
have placed them beside my own sections and those made under my
direction by my laboratory assistant, Dr. Emilio Martinez. Theseslides
will be transmitted with my report for permanent preservation in the
Army Medical Museum.

Further, I have submitted this entire series of slides to Dr. William
T, Councilman, of the Johns Hopkins University, for eareful stndy, and
give below his report upon the results of his examinations:

I was requested by Dr. Blernberg to examine the material which e had collected
from a large number of cases of yellow fever.  This material waseollected in IF:H'n.lm
and in the Seuth in the epidemic of 1833, Sections which had been made by Dr.
Reeves in Chattanooga, and under Dr, Sternberg’s direction at the Johas Hopkins
University, were earcfully examined, and, in addition, the material from thirty
antopsies was given me by Dr. Sternberg and fu rther investigated at the p-at_imlugi-:‘.al
laboratory of the Johns Hopkins Hospital. Most of this material was obtained from
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fresh antopsies 2 to 12 hones after death and was harduned in alcohol, only three of

the cases examined were hardened in Muller’s fluid. e
i i [ i ! chich Dr. Stern-
One hundred and thirty sections were examined, among them three whic

berg had obtained from Dr. Freive in Braail. 'J‘Ima::u soctions were stai Em.d with methy-
lene blue, gentian violet, Bismarck brown, and with the U"l‘ﬂ.llfl and W :r-.:gs:rt methois,
The sections which were given Dr. Sternberg by Dr. Freire in Iir.-r.ml were stained
red, probably with fuchsin, Of these specimens it is not necessary to say muuh,. It
was most impossible to say from what tissne they were made, and rt,-n have recognized
any organisms in the precipitate of staining flnid and other débris .wuulnl have l‘mun
impossible, The sections made by Dr. Reeves and those nnder Dr. Sternberg’s ﬂl‘rm:-
tion were in general good, particularly the latter. It is 1u'::lmh}a that thosa HEL‘.[-IUI:‘:!-
show elearlyall the bacteria which are contained in the tissues, for other more compli-

cated methodsof staining gave the same results as to bacteria. All of the bae teria fonnd

were stained with the simplest methods. Bacteria of some sort were found in 28 of

the 130 sections examined ; of thess 18 were sections of the liver, 8 of the Kidoey, and
1 each of stomach and lymph gland. There was nothing in their form or relation
to the tissne that wonld lead one to suppose that their presence was other than acci-
dental, In no case conld any connection be shown between their presence amnd the
essentinl lesions of the disease. There were both microcoeei and baeilli, in some
cases arranged in groups, in others they were single or in indefinite masses. In no
ease was their any lesion in the surrounding fissne which could be attriboted to
their presence. Among the baeilli were some which agreed in form with the golon
bacillus.

The micrococei wera in the form of the well-known emboli, and wera found in the
Llood vessels of the liver and kidneys; in the Iatter generally in the glomeruli. In
Lut one case wera bacilli found in the tulbnles of the kidney.

Five sections of stomach were examined, but nothing characteristic fonnd in these.
In one of these sections there was some evidenece of gastritis shown, by the presence
of lencocytes in and befween the epithelial cells, and below the epithelimm some
small cell infiltration. The epitheliom was in general well preserved.

The sections of intestine, spleen, and lymphatic glands were perfectly normal. In
one of the sections of lymphatic glands there were numerous masses of short baeilli,
which were also fonnd in the other organs from the same case. (Case 9.)

The following is a list of the slides which T propose to transmit with
this report. The result of Dr. Councilman’s eareful examination for
bacteria will be given in parentheses in every case where this result
-was positive. No remark is made when the rvesult was negative.

When no remark is made with refercnee to the method of stainin o
employed, it will be understood that Loeffler’s alkaline solution of
methylene blue was the staining agent.

No. 1. Kidney of guinea-pig which died July 23, 1837. Mounted by Dr. Domingos
Freire in his laboratery, and said by him to contain his yellow-fover
mnicrobe.

<. Section of kidney of gninea-pig killed on the 16th of July, 1887. Mounted by
Dr. Freive, and said by him to contain his micrococens.

3. Ln'ur.uf' guinea-pig which died July 23, 1487, Mounted by Dr. Freire, and
gaid by him to contain his micrococens,

Note.—These slides are the only ones given to ms by Dr. Freire, and
are placed in this series for permanent preservation and as evidencs of
his mieroscopical technique.

4. Bection of yellow fever kidney, made in the laboratory of Dir. Lacerda, in Rio

t]l]n gunei.ru, by Dr. Araujo Goes. Contains the bacillus of Lacerda and
ales,
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No. 5. Yellow fever kidney. Bismark brown staining; section made by Dr, Stern-

# berg i 1834,

6. Yellow fever kidoey; methylene bloe staining, Section muade by Dr. 8tern-
berg in 1534, SBhows nmmerons plasma cells,

Blood of yellow fever case in Misericordia Hospital, Rio de Janeiro, 1887,
Fourth day of sickness; kept in capillary tube for 5 d v s and then stained
with fuchsin by Dr. Sternberg,

2. Blood of yellow fever patient in small-pox hespital, Rio de Jauoeiro, 1857,
Third day of sickness; stained with fuehsin by Sternberg.

. Blood feom sane case as Noo 8 stained with osmic acid and Foehsin.

10, Blowd from yellow fever case in Misericordia Hospital, Rio de Janei ro, 1857,
Fourth day of sickness, Collected and stained by Dr, Sternberg,

11. Blood of ezse of yellow fever in small-pox hospital Rio de Janeire, 1387,
Third day of sickness; colleeted and stained by Dr, Sternberg,

12. Yellow fover liver; section made in Dr. Lacerda's Inboratory, Jone 26, 1287,

by Dr. Aranjo Goes; stnined with methylene bloe by Dr. Sternberg io

! show the bacillus of Lacerda and Babes.  (**Bacilli™ C.)

13. Yellow fever blood collected by Dr. Sternberg in Havana in 1879, Showing

crystals of hiciatin, ;
14. Slide from Dr. Carmona's laboratory in the City of Mexico. Stained and
monnted by De. A, Gavino, Showing baeilli obtained by enltivation from
yellow fover nrine.
3. Yellow fever blood colleeted and dried on slide in Rio de Janeiro. Stained
with eosin. Showing eosin *f philine grannles,”
1. Bections of intestine, case 3, 1857, Stained by Gram's method. Nuwmerous
amorphons stained masses in infestinal muens (7.}

17. Bections of stomnch, case 1, 1587,  Btained with carbol fuchsin.

148, Sections of stomach, case 1, 1837, Stained with methylene blue. (** A few
Lactevia seattored over the surface™ C.)

19. Sections of stomach, case 4, 1557,  Stained by Weigert's method.

90, Sections of stomaeh, case 3, 1387, Stained by Gram’s method.

21. Sections of stomach, case 4, 1387,  Stained by Weigert's method.

99 Section of stomach, case 2, 1887, Stained with methylene bine.

93, Liver, case 1, 1887, Stained with Loeffler’s solution of mothylene blue.

{“Bacilli” C.)

. Kidney, case 1, 1857,

25, Kidney, case 1, 1287,  Weigert’s method.

26. Kiduey, case 2, 1857,

27, Liver, case 2, 1357,

98, Liver, case 2, 1837.  Aniline fuchsin.

29, Kidney, ease 2, 1837, Carbol fuchsin.

20, Kidoey, ease 3, 1837, Aniline fuchsin.

41. Kidney, case 3, 1887. i . Rk

11 32, Kidney, case 3, 1837, (* Bacilli in epithelinm Hil)

; 33. Liver, case 3, 1887,

' 24, Liver, case 4, 1857,

25. Kidney, case 4, 1857,

36, Kidney, case 4, 1857,

97, Kidney, case 4, 1837, Aniline fuchsin.

38, Spleen, case 2, 1857,

30. Liver, case 2, 1837, (‘‘Leuecocytic invasion and bacteria®™ C.)

i 40. Kidney, case 2, 1887,

41. Liwver, case 3, 1887,
42, Liver, case 3, 1587,
43, Liver, caso &, 1537,
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No. 44. Intestine, case 3, 1587,
45, Btomach, ease 3, 1557,
46, Kidney, caze 4, 1857,
47. Kidney, case 1, 1838,
48. Liver, casa 1, 1553
49 Kidney, case 1, 15855,
i, Splecn, ease 2, 18335,
61, Kiduey, caso 2, 1885,
&, Kiduney, case 2, 1885,
1. Liver, case & 1888,
5d. Kiduey, case 3, 1HES,
65, Kuduey, case 3, 1=55,
H6. Liver, case 3, 1833,
67. Ridnoy, ease 4, 1883,
58. Liver, case 4, 1883, (% Shows beautiful inflammation, baeilli,” C.)
60, Liver, case 4, 1855,
G, Kulney, case 4, 1858,
til, Liver, casn 9, 1828,
i2, Kiduey, case 9, 1888,
G Liver, cose &, 1888,
td. Kidney, casa ¥, 1888,  (““Baeilli,” C.)
63. Mesenteric gland, case 9, 1883, (Y Bacilli,” €.y ——
Reaanks.—In case 8, 1885, T obtair ed the colon bacillos in my enltnres
From the Llood, liver, andd kidoey.  The Daeilli present in stained sections
uurruslmud with this bacillus in their ]Imt']:!]:}lug_\‘, aiuld are wo doubt the
same, i. e, the bacterinn coli commune of Esclhierich,
(6. Kiduney, case 10, 1848, (* Micrococci in vessels,” C.)
67, Kidney, cage 10, 1~54,
G, Kidoey, easa 10, 18=8. (““Coeei in vessels aud glomeruli,” C.)
esmarks.—Case 10, 1544, i3 the only one in the whole series in which
micrococct have been present in any considerable number. In this case
they ocenrin the capillavies of the kidoney, in the form of ** emboli”? of con-
siflerable size.
(9. Liver, case 10, 1833,
0. Kidney, caso 1, 1859,
Bpleen; case 1; 1520, (¢ Short Lacilli,” €.)
72. Liver, case 1, 1889, (* Bacilli, short and thick,” C.)
teatanks, —1'he bacillus in this case is my bacillus N, which was found
in smear prepavations from (he fresh liver and spleco, and obtained o
anadirobic enltures from the same case,
Kidney, cass 1, 18509,
. Liver, oase 1, 1884,
¢ Mezenterie glamd, casa 1, 1889;
. Kiduey, case 2, 1580,
» Liver, cnse 2, 1880,
« Kidney, case 2, 1830,
7. Liver, case 2, 1824,
20, Liver, caso 3, 1580,
sl Kiduey, case 3, 1850,
g4, Liaver, ease 3, 1889,
23, Kidoey, cnso 4, 1=80,
B4, Liver. case 4, 1530,
5, Kidney, ease 4, 1849,
8i. Liver, ense 4, 1H30,
B7. Liver, vase 5, 1830, (*Short baeilli in small numbors in eapillaries, in pairs
and in short chaing,™ C.)
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No. 83, Kidvey, case 5, 1889,

20,
o,

1.
::er

93,
0.
06,

0&.
2.
100.

101.
102,

103,
104.
105,
106,
107,
108,

104).
110,
1L1.
11:2.
113,
114,
115,

ETIOLOGY AND PREVENTION OF YELLOW FEVER,

r (*'In vessels and glomeruli, short baeilli in pavirs and
gronps,” C,)
Liver, case 5, 1889, (* Baeilli,” C.)

Kidney, case 5, 1880, (« Bacilli,” C.)

Rimanrks.—Dr. Councilman’s notes show that he found baeilli in all of
the sections from this case, Turning to my notes relating to the examina-
tion of fresh material from the same ease I find the following, “Cuase 187
(No. ol 1839) : “Sick 5days; antopsy 2 hours after death, Direct exami-
nation of blood negative ; of liver a fow small oval bacilli in pairs. Aérolic
gelatine Esmavch tube from blood contains a few eelonies of bacillus a.
Anaiirobic agar Esmareh tube from blood coutains numerous colonies of
baeillus a, and of a short bacillus in chains.  Anaérobic agar Esmarch
tube from kidney contains numerous colonies bacillus i, the same from
liver.”

Liver, cose 7, 1889,
Liver, case 8, 1820, (*“ Small groups of short baeilli, and in one place micro-
eoccl in pairs.” (.}

RumMarks.—In this case my bacillus N was obtained in anaérobic eunl-
tures from the liver, and this is the bacillus present in the section ex-
amined by Dr. Councilman,

Liver, case 11, 1880,
Liver, case 11, 1839,
Kidney, case 11, 1859,
Kindey, case 11, 1885,

. Liver, case 14, 15820,

Liver, case 14, 1251,
Liver, case 14, 18339, (*“Baeilli, short and thick in capilla ies,” C.)
Liver, case 16, 1883, (*‘Same as 90," C.)

Remaniks,—In this case my notes show that numerons bacilli were
found in a smear preparation from the fresh liver tissoe, and that both
bacillus @ and bacillus z were obtained in my cultures from fresh liver
tissue.

Liver, case 17, 1EB9.
Liver, case 17, 1839, (“A few long slender single bacilli, and groups of
ghort baeilli in capillavies,” C.)

REMARKS.—My cultures from the liver of this canse gave the following
result: “Adérobic coltures from liver contain both bacillns a and Lacillus
.  Anuaérobic cultures from liver bacillug N and bacillus 0.7

Liver, case 18, 1834,

Liver, case 18, 1239, (“One group of rather large organisws,” C.)
Liver, case 19, 15359,

Liver, case 19, 1859,

Liver, case 20, 1839, (“‘ 8hort baeilli in gronps.” C.)

Liver, cage 20, 1889, (“ Bacilli in groups.” C.)

REMARKS.— In this case my bacillus N was present in a smear prepara-
tion from the fresh liver tissue, and “ numerous colonics of bacillus a were
obtained in gelatine Esmarch tubes from the Liver.”

Liver, case 21, 1889,
Liver, case 21, 1389.
Liver, ¢cage 22, 1650, -
Liver, vase 22, 1829,
Liver, case 24, 1850,
Liver, case 24, 1889,
Liver, case 25, 1850,

——
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116,
117,
115,
114,
120,
1215

122,

123.
1:24,
125,
126,
137,
128,
124,
13340,
131,
132,
133,

154,

135,
L.
137,
138,
L.
140,
141,
142,

= 144.

144,
145.
148,
147.
148,
149,
150,
151,
158,
153.
154,
155.
156,
157,
158,
1549,
16,

161,

162 to No. 180. Sections of yellow-fever liver and kidney, series of 1829,

ETIOLOGY AND PREVENTION OF YELLOW FEVER.

Liver, cass 25, 1834,
Liver, case 26, 1880,
Liver, case 27, 1554,
Liver, case 28, 1853,
Liver, case 20, 1880,

Kidney from Dr, Lacerdo’s laboratory, containing bacillus of Babes and La-

gerdo, (*° Large numbers of short baeilli in chains,™ C.)

SEMEARL PREFPARATIONS.

Kiidney kept 48 hours in an antisepiie wrapping. Case 1, Havana, 1858,
Liver kept 42 hoors in an antiseptic wrapping. Case B, Havana, 1520,
Liver kept 48 hours in an antiseptic wrapping. Case 13, Havana, 1883,
Liver kept 48 hours in an antiseptic wrapping, Case 29, Havana, 1889,

Liver, case 1, Havana, 1835 ; kept for 48 hours in antiseptic wrapping.
Liver, case 2, Decatnr, 1828; kept for 48 heurs in antiseptic wrapping.
Liver, ¢'iae 10, Havana, 1858 kept for 48 honrs in antiseptic wrapping.
Liver, case 1, Havana, 1880 ; kept for 48 hours in antiseptic wrapping.
Liver, case 4, Havana, 18580 ; kept for 45 hours in antiseptic wrapping.
Liver, cuse 7, Havana, 1850 ; kept for 42 hours in antiseptic wrapping.
Liver, case L4, Havana, 1889 ; kept for 48 hours in antiseptic wrapping,
Liver, case 21, Havana, 185895 kept for 48 houars in antiseptic wrapping,
Liver, case 20, Havana, 1859 ; kept for 43 hours in antiseptic wrapping,
Contents of intestine, case 1, Havana, 1883,

Contents of intestine, case 2, Decatur, 1385,

Contents of intestine, case 3, Decatur, 1885,

Contents of intestine, case 1, Decatur, 1888,

Contents of intestine, case 2, Decatur, 1588,

Feces, case 1, Decatur, 1888, 48 hours siclk.

Feces. case 2, Decatur, 60 hours sick.

Feges, case 5, Decator, 36 hours siclk,

Feces, case 6, Decatnr, 48 hours sick.

Feces, case 7, Decatur, 4 hours sick,

Feces, case 8, Decatur, 24 hours sick,

Feces, case 9, Deeatur, 24 hiours sick.

Contents of intestine, case 4, Havana, 1889,

Contents of intestine, case 5, Havana, 1889,

Contents of intestine, case 9, Havana, 1880,

Contenls of intestine, cuse 11, Havanga, 1889,

Contents of intestine, case H, Havana, 1850,

Contents of intestine, case 15, Havang, 1880,

Contents of intestine, case 22, Havana, 1889,

Contents of stomach, case 2, Hawvana, 1839,

Contents of stomach, case 4, Havana, 1389,

Contents of stomach, case 9, Havana, 1889,

Qnu[unla of stomach, case 11, Havana, 1850,

Contents of stomach, case L%, Havana, 1859

Contents of stomuch, case 14, Havana, 1880,

Black vomit, typieal, acid reaction, seventh day of sickness, used to inocn

late guinea pig 105,

Black vomit, typical, acid reaction, used to inoculate guinen pigr 88,

by Dr. William T, C ilmi: Eesel T :
s s, I Councilman, Double stained with cosine and meth y-
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146 ETIOLOGY AND PREVENTION OF YELLOW FEVER.
PATHOLOGICAL ANATOMY AND HISTOLOGY,

I shall introduce here that portion of my article contributed to
“Wood’s Haudbook of the Medical Sciences” which relates to the pathul-
ogy of the disease:

. The exterior of the body of an individual who has recently suceumbed to yellow
fever presents an appearance which is quite charaeteristic. The icteric color of the
skin, although often not noticeable during the last hours of life, is developed in a
large majority of the cases very soon after death. The color is that which is seen to
follow a bruise in which there has been an effusion of blood, and the origin of the
pigment is no doubt the same. The icterus from bile pigments, which oceurs not
infrequently during convalescence, and which may be seen in cases fatal from a re-
lapse or at a late period of the discase, gives a unilorm saffron-yellow color (o the
surface of the body and conjunetivie. In the icterie discoloration of which we speak
at present the eolor is nob so intense and not so u piformly distributed. ‘The depend-
ing portions of the body and especially those subjected to pressure have a deeper
coloration, and are more or less livid and mottled from hypostatic congestion,
Drutroulean has shown that this ecchymotic appearance of the back is due to position
aud pressure by placing the body upon the abdomen or side.  In this case it is still
the most dependent part which shows the livid marbled appearance referved to. The
face and hands frequentiy appear cyanosed, or the face may be livid and turgescent,
like that of oue recently drowned. A little stream of black vomit is irequently seen
trickling down from the corners of the mouth, or a similar flnid may escape from the
nostrils, and the lips and gums way be soiled with dark blood which has oozed from
them,

Cadaverie rigidity is qnickly established awd well maried,

The appearances observed npon removing the calvarium are usually those of
hypermmia of the brain and its meninges. The pia mater is almost always congested
and the vessels of fhe braio ave abnormally foll of blood; the pons and modulla are
especially in a condition of hyperwimia. There is move or less effusion into the sub-
arachuoeid space and in the ventricles; thisis sometimes tnrbid and hias a yellow ecolor,
T'he surface of the brain presents sometimes little himorrhagie points, and its sub-
atance, like the tissnes of the body generally, bas & more or less prononneed yellow
tinge.

Dr. Sehmidt, of New Orleans, has described certain pathological changes in the
sympathelic ganglic whieh he believes to be important. In a majority of the cases
examined by him the minute blood vessels of the ganglia were found to be fillea with
blood corpuscles. “In two cases the ganglionic bodies of the firast thoracic as well
as of the semilunar ganglion had most obviously undergone degeneration. In the
greater part of these ganglion cells the nuelei had enfirely disappeared, leaving no
other trace bot their nucleoli, which were very dislinet; in the rest very faint ont-
lines of the nnelei conld still be observed. The bodies of all these ganglion cells pre-
sented an indistinet appearance, and were characterized by a peeuliar fatty luster,
even observed in specimens mounted in Canada balsam.”

Usually the Iungs present no evidence of pathological changes; oceasionally they
are congested and eontain hemorrhagic infaretions.

The fluid in the pericerdivm is often increased in amount and has a yellow color; in
rare cases it contains blood. The keart is commonly paler than normal, and aceord-
ing to some authors is often soft and friable, owing to fatty degeneration of its
muscular tissne (Riddel Schmidt). This is denied by others (Crevaux, Guiteras,
Gama Lobo). Woodward, who examined the material brought back by the Havana

tommission of 1879, agrees with Guiteras that his sections did not present any
decided evidence of fatty degeneration, but remarks: “‘This by no means proves that
it does not oceur in eertain cages, perhaps in certain groups of cases,”
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Several of the nost competent observers agres that thers is o fatty degeneration of
the walls of the small blood vessels and capilla ricd of the ‘m'«'“'i".'“f OXEADS; "'I”"I account
in this way for the himorrhagic tendency of the disease. 3 This is certainly a more
rational explanation than the one so frequentiy offered, viz, that the l“"""f"r]""g"”
are due to the disorganized and diffluent condition of the blood. A moment's rellec-
tion should show that this explanation is insufficient, and that the I']”'f"’l' I'".“'L:"'Jmt
diffluent, ean not eseape so long as the vessels are intact. : 5'5"‘-'"3_"'1"“"-' points or
hasmorrhagic infractions arve sometimes found upon the surface or in tho H"hﬁ“”:“"
of the heart, as well as in other muscles of the body and the organs generally. The
cavities of the right gida of the heart nsnally contain soft coagula or II:J,I']{-I".{IIlIIIE'L.‘I:].
fluid blood, and the right ventricle gometimes contains a more or less decolorized
fibrinous clot.

The bleod in yellow fover has been deseribed by many observers as ‘fcompletely
disorganized” as to its histological elements. This is a mistake, as is shown by the
1||11ne.:'c:uu photomicrographs made by the writer while in Havauna, in 1579, from “_""
blood of cases near a fatal termination. Both the red and the white corpuscles retain
their normal appearance, and I have frequently seen the lencoeytes undergoing their
charaeteristic movements, even after 24 hours, in blood which had been preserved in
vilture cells, In the days of bleeding numerous observers mentioned the fact that
tha Llood does not congalate readily, or it forms & soft, loose coagulnm from which the
sernut does not separate. The same is true of the blood in the heart and large vessels
after death ; it is fluid and dark colored. Althoungh there is no general destroction of
the red corpuscles, it is probable that a considerable number of these elements perish
in severe cases, for the serum containg free hiemoglobing, which gives it a yellow color
even as early as the third or fourth day. This yellow color is seen in the serum ob-
tained from the applieation of blisters to the surface, and in blood drawn for micro-
scopical examination. In blood obtained near the termination of a fatal ease, and in
post-mortem blood, this color is very prononneed, and increnses in intensity by further
solntion of the hiemoglobin when the specimen is kepd for a time; in the meantime
the blood disks become paler than normal. TIn specimens kept in eulture cells I have
observed the formation of beautiful crystals of himatoidin,  This passing of the
limoglobin into the serum, which is no donbt the canse of the yvellow discoloration
of the tissues in yellow fever, has been ascribed to the presence of bile. This view is
not sustained by the chemical researches of Cunisset, a recent French author,who has
arrived ab the following conclusions:

“Yellow fever is not a poisoning by the bile; at the outset of the malady the biliary
pigments are rarely found in the blood or in the urine. They appear generally nuT_:J-
during the second period, and in a great nnmber of cases they are not to be found
at all,

“*The biliary salts, of which the powerful action of ¢ deglobmlization’ admitted by
certain authors might explain the disorders which the malady presents, do not exisi
either in the matters vomited or in the orive or in the blood pxceptin certain cases
in very feeble quantity. In view of the profound alterations of the liver, this absence
of the biliary salts is easily understood, and the defective depuration of the blood is
to be looked upon as a complieation rather than a determining canse of the malady.”

Schmidt says: “The icterns in yellow fever is not owing to the presenee of bile in
the blood, as isbelieved by a large number of physicians, but to the presence of fres
hwmoglobin, and represents in truth the so-ealled ‘hiematogenons’ jaundice. A
‘ hepatogenons’ janndice can not take place, as the larger as well as the smaller hepatic
duets are found perfectly open, and as the secretion of bile during the disease, in the
majority of cases, is rather diminished, or even suspended.”

The white blood corpuscles have seemed to the writer to be rather reduced innnm-
]uer toward the end of fatal cases. In specimens of blood monnted dry for microscop-
ical examination they are frequently seen to contain one or more highly refractive
granules, the exact nature of which Las not heen determined, but which Isuppose to
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be fat. There ave no microdrganisms present in the blodd of yellow fever demonstrable
by the usual methods of staining and microscopical examination, or by cultivation
in the media commonly employed by bacteriologists,

The most important pathological changes in yellow fever are found in the Organs
contained in the cavity of the abdomen. The mucous membrane of the stomach is
always found to be more or less hypermmic; the congestion is sommonly not gen-
erzl, but is confined to smaller or larger spots or distriets, in which it is observed to
procecd from one or more centers, From these centers it extends or radiates in a
lesser degree, either gradually to be lost or to i\ﬂ&s over boanother congested district.
1t 1s owing to this peculiavity of the congestion that it presents no uniformity of
character, but is observed to spread irregularly over larger or smaller portions of the
membrane (Schmidt). In addition to these congested patches, there are often to be
seen small red patehes resembling ecchymoses, but which, according to Schmidt,
consist of ** an unbroken network of minute vesscls congested with blood and iden-
tical with that network of large capillaries which surrounds the aperture of the gas-
trie glunds.” Crevaux believes that a fatty degeneration of the cells which line the
gastric glands and the capillaries of the muoeous membrane is the most important
lesion here. Other authors speak of an acute gastric catarrh as the process indicated
by the appearance and histological examination of the mucons membrane; others
again deny thab thero is any inflammation. My own examination of thin seetions
stained in varions ways shows that in a certain proportion of the cases there is evi-
dence of inflammation, as shown by the presence of an unosual number of lencocytes
in the snbmucons coat.

It has been asserted that the epithelinm of the stomach nndergoes fatty depenera-
tion. This is denied by Schmidt. The dark fluid so often ejected doring the last
honrs of life known as black vomit is almost always present in the stomach in greater
or leas amonnt alter death. There is no question that the dark color is due to the
presence of blood pigment, more or less changed by the acid seeretions of the stom-
acl, The best authorities everywhere are in accord on this peint, which has, how-
ever, recently been called in question by Carmona, Freire, and Gibier. These gen-
tlemen suppose the black pigment to be a produet produced by the vital processes
of a specific microdrganism. The two first-named authors base their opinion, that
that the color is not due to blood pigment, upon the negative vesults of their spectro-
scopic experiments. Dantec remarks, with reference to this: ' Everyone kunows
that the derivatives of hwmoglobin (hemapheine, hematine, ete.) are inseluble in
water ; it is then not astonishing that Messrs. Domingos, Freire, and Carmdna have
not obtained any :-spnntnmmpic result, since the first condition is to examine the Ll
in a liguid state. Upon dissolving the black matter with acidified aleohol, we have
alwavs obtained positive results.” 4

'1‘15-;3 anthor just quoted has repeated an experiment often made in this conntry, at
4 time when the question was whether the vomited matter consisted of “black bile™
or derived its color from the blood. By adding some drops of hyd [‘Uﬂlllﬂll'iu :u:idl to
blood diluted with water, Dantee prodoced an © artificial black vomit,” which
resembled exactly that ejected from the stomach of yellow-fever patients.

The small infesting commonly contains more or less black matter, either fluid and
resombling that found in the stomach, or mixed with mucus and smeared over the
mucous coating, especially of the ilenm. This, no "1““!"['1 comes partly from the
stomach, but in other cases is due to passive hemorchage from the mneous mm“‘hr"“m
of the intestine itself. This membrane presents ;;rhures:sm!t patehes of congestion, or
portions of the canal may be uniformly red from hyperamia of the mncous cun!,; tha
color varies from pale red to a reddish brown, and is usually more marked in the
lower portion of the ilenm than elsew liers. The large mltual;: ne oceasionally presents
wimilar arborescent patches of congestion, but nsually it has a normal appearance.
Tinally, we may say that the attention of pathologists has !liﬁrﬂtl‘fﬂ"’ been so largely
taken -up with the pathological histology ::F the organs wluu_ll present the lll'-l'llﬂli I-;:"m'
ble changes—liver and kidney—that the histology of the alimentary canal has been
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whatneslected, and further rogparches in this direckion are desirable upon ma

SOhe H1E = g A ; o 0

terial obtained at the carliest possible moment alter 1iL,.|lI.1, _ MR
The appearance of the liverin vollow fever is characteristic, at least so far as acuie

y - 0" o 3 n s :r:r'l_
i i ro I r aniaing less blood than in the normal «
fobrile diseases are concerned. Usually it conl

ensa of yellow faver. Matorial from Havana.

dition, and is of a pale yellow or brownish yellow eolor, similar to that of new
leather in its varions shades ; oceasionally it i3 gorged with blood, and livid, desp
blue, or dark purple in color. In the vietims of ehronie aleoholism, it often presents
the nutmeg appearance of eirrhosis. The dimensions do not differ materially from
the nommal, but the consiatence is modified by the fatty change, which gives fhe
characteristic color, and the parenchyma is easily torn and more or less friable. On
section it is found to be drier than in the normal state, except in the somparatively
few cases in which it is hyperemic; these ave, as a rle, cases which have proved
fatal at n very early period—a fact which indicates that there is o stage of conges-
tion antedating that of anemia and E:L'-j._'l.' :ll‘:gcth{zl'.'l'r.'mll. .lh'.t:r:ul‘tling to Cravans, this
congestion is located especially in the portal cadicles surronnding the lobules, and is
attended with adema of the interlobolar connective tissne. Whether this primary
eongestion is a constant phenomenon or not, it iscertain that in & majority of the an-

topsies the liver is found to be anemic, and to present more or less evidence of fatty

change in the hepatie cells. This is not, however, a uniform process, bnt areas of

greater or less extent are seen, in which the cells are infiltrated with fat globules, as
seen in Pig, —; while in other places the cells appear normal. The fatty cells con-
tain one or several fat globules of varying dimensions, and the protoplasm is reduced
in guantity according to the extent of this fatty change. The nuclei very often re-
main intact in the cells infiltrated with fat, but aceording to Sehmidt “a great num-

ber of the nuclei also undergo fatty degeneration.” Often a collar of normal cells re-

maing abont the central vein, while those cells nearer the periphery of the lobule eon-
tain nnmerons fab rlobnles.

In two of the livers bronght back from FHavana by the Yellow Fever Commission
of 1579, in which there was evidence of cirrhosis, Wood ward found that, in addition




r Ay 1 r i &
150 ETIOLOGY AND PREVENTION OF YELLOW FEVER

to the bty ol v ileseri AL infi {i

. ty change described, “ an abundant infiltration of cells ressmbling lenco-
cytes was observed, not merely in the abnormally developed | .
tissue, but also in the parenchyma of the lobules.”

of leucocytes in two out of four cases, which T have

nterlobular connective
I have also found an infiltration
; : ¥ recently studied with care, In
one, from which Fig. — was drawn, it was attended with the usual f

MOk & atty ehange,
In the other it is far more pronounced, and the liver 4 -

_ cells to a considerable extent
aLn -Hl"l']”!‘-i!, =1lll'1 have lost both their nuelens and their protoplasm, indeed o ver-
itable neerosis of the cells has taken Place (see Fig. 8.) This, however, is fquite an
i i . N ¥ ¥ e - - : ey
exceptional picture, and probably represents a complication rather than an exae-
o

FFie, 8.—Aente hopatitis, with necrosis of the liver eells (a rare condition). From a cnso of yallow
fevor., Havana, 1887,

gerated desres of an inflammation common to the disense. Schmidt states that he
has never observed any evidence of inflammation in the liver of yellow fever.

The Kidneys are also the sent of important pathological ehanges in the diseass nnder
consideration. This consists essentially in a parenchymatouns nephritis.  Externally
no material change is noted in the organs. They do not vary greatly from the normal
size, and usually are normal in appearance. When the attack has been brief, how-
ever, they may be hyperiemic and of a deep red eolor. Crevanx believes that the
changes fonnd in the parenchyma of the organ are nsually preceded by a stage of
congestion; Schmidt agrees with him, and states that he has met with a limited
number of cases in which death had oceurred during this stage of hyperemia. Fe-
chymosed spots and hemorrhagic foei are frequently seen beneath the capsule or in
the cortical substanee. In the latter sitnation little globular hemorrhagie points,
the size of a pin's head, have been observed which, upon examination, proved to he
the distended capsules of the glomernli. The echange in the renal epithelinm consists
in a clondy swelling, followed by fatty degeneration and desquamation. Every grade
of change may be seen in the same section, from a slight degree of clondy swelling
to complete disorcanization and desquamation of the cells. Whole bundles of tnbes
may often be scen which have been stripped of their epithelinm and are entirely
empty. In thin sections the Inmen of the tubules is seen in places to be filled with
infarctions of various appearance. Some aro homogencous and translneent, and it
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may be more or less colored with blood |ri,-_:l||_m|1,; thesoe are :::rltl;iimllrhl]t:f'.-x:l .“1I1:i:;::1||::
ons material. Other infarctions aro I'urlumnl ol l.'Ilm gr.-lll:u::l:al‘] :,1,‘11:::.::“ll;ln,l;‘i:mm .L h'H_.i.
sy e we may have oomixtore of the granular and i TIBLECIRY AL :
11::::: 1:;'!:-1 ]::t:-:qrt‘:al'tl15 o matrix in which the granu les are ]'.-I'Il.lll'.fll.].l.‘.'ﬂ!: | I]tmhc ;:15‘::-::;
tions correspond with the casts found in :Jm: urine; those of a gr;a..uul ar 4; mrll':;:'ﬂ.;;, :lm
most abundant, and in them the grannles ul_t{:n have a fatty .'11||r:,nna.:mlt;. - t '"',M]_
also acenmulations which differ from these in tho fact that il;]u-;,' ATo L,np-;n H\.l_ .
by the aniline eolors, They seem to be made up of the nuclei of the l:P'I]!lI,I!gt}II.I!uEl::If.H
E:;i act, altlongh swollen and compressed ; more commonly massed i.n;?rgal.lu r, ﬂ; :ln 1:;:_
into regular fragments. At least this scems to be the most probable interpretation

{hose infarctions which arc stained by nuclear staining agents.

Fio. 0.—Aeute parenchymatons neplivitia, @, hyaline; &, granular infaretion. From a case of yellow
fover., Havana, 1887,

The supra-renal bodies, according to Schmidt, underge pathelogical changes simi-

lar to those observed in other organs, * eonsisting in the infiltration of fal and
haemoglobin, derived from the blood, and preceded by hypermmia of the organ. *
* * The infiltration or extravasation of hiemoglobin absorbed by the cells is greater
and more general here than has heen observed in any other organ. Almost in every
ease examined it involved the whole medollary substance, from which it extended
into the inner and middle layer, gomelimes even inte portions of the onter layer of
the cortical snbstanco.  Tho degres of this pigmented infiltration is sofficiently great
to be always distingnished by its brown color in sections of fresh specimens; in some
cages, even, it appears doack bhrown,

The splecn does not undergo any marcked alteration in yellow fever.

Dr. William T. Councilman has given me the following report upon
the pathological histology of the disease, as shown by the series of
slides submitted to him for examination :

REFORT OF DR, WILLIAM T, COUNCILEMAN.

The moat IIlfli-l"'l'-l"!é-ﬂ-irl,'_'; results were obitnined from the exapmination of the liver, Tt
has long been held that fatty degeneration of this organ was one of the most charae-
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:'fzﬁ:’::thﬁ:: :::’L:IHH”IT {::l:::ll;:.lu:;;ms I‘nLunﬂ to a glr'mﬂ.ur or Ilﬂlb'l-:l extent in n.?l of the

_ arie AY 1n antensity in the different cases: in gome
<fun|1:|1rl.-1l.|vul_1,' large areas of liver tissue, which showed very little degeneration, were
found, in others only here and there a fow normal liver cells were seen, This ]:minn
Lo ok s o Ll ot ot ne of o . Wi

: o] L #l with eosin and subsequently with o nnelear stain

either hiwmatoxylin or methyline blue, a ver i 1 :

: : ] ; ry peculiar appearance resnlts, When
HtI(‘fl‘I Heutmn‘ﬂ. are examined with a low power the liver cells are found to be Btained
a fai E:L reddish bine or purple eolor, the nnelei Leing a deep blue or purple. Among
t-llln liver cells or in place of them a great number of bodies stained intensely red
w1ﬂ? the eosin are found when examined with a high power, These bodies are found
to dlll'u.r entirely from the liver celis. They are sharply cirenmseribed, are Lighly
refractive, and are composed of g perfectly hyaline mass containing numerous
vnml:}}ua. Their gize varies greatly ; in some cases they are no larger than a lenco-
eyte, in others as large as two liver cells. They are found inclosed in liver cells,
otherwise perfectly normal, and in some cases they entirely take the place of these in
the liver beam-work between the capillaries. In some cases examined they appar-
enlly made up the mass of the tissue, only here and thers a portion of a liver cell or
a nuclens of such being seen.  Sometimes, especially where the liver tissue was most
seanty, along with these definite circnmseribed masses more or less granalar material
was found which stained in the same way. These bodies were generally round or
more or less irregular in form. In some of the liver cells small hyaline masses stain-
ing in the same way were found which were not so sharply cirenmscribed as the larger
bodies. They were found mostabundantly in the cases where the fatty degeneration
was most extreme, but the most striking pictures were obtained where the liver was
least altered.

In a few instances liver cells were found whieh only differed from the normal in
being more coarsely granunlar, the granules staining with eosin but not so distinetly
ad the eosin staining bodies, and the nuclens stained more faintly blue than the
nuclei of the surronnding liver cells, In most cases these bodies were without any
nuelens; inothers a nucleus was present,  This always was at the periphery, and gen-
erally took the long irvegular form of the nucleus of a wandering leucocyte. Poly-
nueclear lencocytes were numerous in all the livers examined. In some cases there
woere woll-defined Lronps of them in the capillaries and in the liver beam-work be-
tween, and as it seemed often in the red-stained bodies. In several specimens there
were hemorrhages in the liver, large areas being ocenpied by red blood eorpuscles
between which the red bodies wers often seen.  This peculiar condition of the liver
is possibly made more clear by staining the sections deeply with piero-carmine. In
sections so treated these bodies stain an intense bright yellow with the pierie acid.
Coneerning the nature of these bodies there can be little question.  When first seen
it was thonght that they were probably some form of lower organisms, possibly
ammbea, but o more extended stndy showed that this conld not beso. Bodies in all
respects similar to them were found in rapidly advancing cases of cirrhosis of the
liver, in phosphorous poisoning, and in other cases of rapid fatty degeneration, but
they are partienlarly found in eases of acute yellow atrophy of the liver., Areas were
found in sections from this which were very similar to the advanced cases of yellow-
fever liver. It must be considered that in yellow faver, along with the fatty degen-
eration, there is a necrosis of the liver cells which sometimes affects only portions of
the cells; at others the entire cell. Almost every ehange leading up to the forma-
tion of these bodies conld be seen,  The exact relation of the fatty degeneration to
the neerosis conld not be determined. The necrotic masses were found both in intact
liver cells and in those which had undergone fatty degeneration, In the latter coses
it seemed probable that the neerosis preceded, or at least accompanied, the degenera-
tion. If it only represented a necrosis of the small remuant of cell protoplasm be-
tween the fat drops it is diffienlt (o see how so large a body could be formed from
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this. When the neerotic masses were found in the liver cells they were nearly always
at the periphery of the cell next to the eapillary.

Althongh these necrotic masses were generally found in the beam-work of liver
cells, eareful examination showed them frequently to be in the hepatie veins and in
the capillavies. It wonld have been interesting to have examined sections of the
lnngs to determine what part they might play in the formation of embnli.

The other changes of the liver consisted in infiltration of round grannlation cells
aronnd the portal vessels. The fatty degeneration and the necrosis was much less
marked in this place; even in the mest advanced cases a certain number of normal
liver cells were always found here. Some of the liver cells, particnlarly aronnd the
portal spaces and adjoining the portions most degeneraled, contained several nuclei,
generally oval, and less vesienlar in appearance than the normal nuciens. Rows of
smaller cells with similar nuelei were also fonnd, and appeared to indicate an attempt
at regeneration. A fow of the specimens from autopsies very shortly after death and
which were at onee placed in aleohol showed rather ill-defined nuelear figures.

In the kidneys the changes woere generally those indieating an intense parenchy-
matous degeneration. They were most marked in the tnbules of the Inbyrinth. The
glomernli in the most cases were affected.  The eapsnlar space was dilated and filled
with a granular exndation coagnlated by the aleohol, and Frequently in this, ronml
hyalinn masses were found., The epithelial cells of the convalnted tubules were very
much swollen and the tnbules often dilated. The cells often contained larger and
smaller fat drops shown by the clear spaces remaining after this was dissolved out by
the aleohol, but the principal change was a hyaline degeneration of the cells. The
cells contained an immense number of clear hyaline grannles which stained more
brightly with eosin. In many cases there appeared to be a well-defined margin to the
cells, and over this what appeared to be a row of cilia. Examination with high-
power objectives showed this to be composed of oblong granules of the same hyaline
material as that within the cells, and apparently represented an exudation. In the
dilated tubnles there were large and smaller, generally round, masses of similar hy -
line material.

The most peculiar change in the kidneys in some cases was the presence of masses
of colloid material and crystals in the tnbules. This colloid material was fonnd in
the loops of Henle and in the eollecting tubules. It was sometimes in the form of
I‘!}lllll.:l masses and sometimes in irregular clumps, apparently formed from AT Eroe.-
tion of the ronnd masses. These were sometimes united to cach other to form Iu'ng
ﬂ]!ﬁil]ﬂ. When these bodies are seen singly the center appears depressed and some-
times stained more deeply than the periphery., They stained with nearly all of the
:u!mmnr staing, but particolarly with Bismarck brown and hamatoxylin. They wers
lighly refractive, and either perfectly hyaline or composed of numerous L"l.-min:i_-_
:.[rka starch granules. They were generally fonnd in the lumen of the tubu les, but
in one case there was a large agoregation between the epitbelinm and the wall of
the tube. The crystalline masses were found in every case examined, and differed in
all respects fl'l‘.J-I'll the niaterial jost deseribed. They were of a yellowish or yellowish-
:!i"l':::"“":‘:ll*';1:&:';:-11:‘;[!?:"1:":!itll:_ie.«:fr :IfI:I'J;E::gh!J*I I"II*!'I.':mtivn, and with nmuurmrls radinti ng
with any of the reagents us?:] In Fl(lﬂiltt;::lpt:f:f Dy .EE",WI" They did not stain

‘ . il 1ese bodies, in some cases the talinles
ot e s o isancovidontly Tt o e ot . i
it foilhid lntter f,;::?":] and pierie acid. Casts both epithelial and hyalina
o s l:ii:l: B I'.[-”";‘i IF;| *L]l;lﬁ _:! .-?::]rnh]i::.ﬂaml nI[' ﬂFg11!g:IFI(ltIF| af the sameo .||_'l.'.'t]'illu
rtttions stlewetny b i fnlun.] ]1,|“¢|IL-“|1"..I,,"L;] .,..“| h;:llllj.’u of the I:n huh.-a_ umluiulvrrl.lnlu
extent of the ]mr:t;mh}'umtmta {]l_'"'l:’.'.lll"l-'" tii HJL] | :] Il“ - rt'-m:f l-.]ﬂrhh‘" L of the

Thé changes in both the liver and ]{l rmli e ; WHle cellularinfiltration there was.
rather than to the loeal presence of 'HrI.H.!'J' appear to hﬁ.t,] ue to s ’:.”]rm] toxomin
e it {-rga;:u mu[ :;: intections agents, They are diffuse, aflecting

! ot amall areas,
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Fia, 10.—Seotion ofliver but Tittle affscted.
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Froa. 11 and 12,
differentinted as e Inrgor manaaes,

—From aame liver. @, nocrotic masses: , amall necroses in liver eolls, not so sharply
by, Tencony tos; e, liver coll, in hoginning neeroais, = 400,
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Fic. 13.—From o liver in an advanced stage of degeperation. The spaces between capillarvies ogen-
pied by the necrotic massea ; fat and débria of liver cella with o few lencocylog, = DL

¥1. 14— From samoe liver; necrotic masses with higher power, Leitz one-twelfth immersion.  Tn one
of the bodica'a, a vaenolo, incloging o small body.



‘.F—

ETIOLOGY AND PREVENTION OI" YELLOW FEVYER. 157

Fii:. 16.—Necrotic mass in fatty, degen-

Fie, 15.—Liver cells, with necrotic masses,
erated liver cells,

r anil small masses between and in the liver
culls,

Fio. 17.—Glomernlus with granular and hyaline material in capsular space.  Fic. 18 —Section of kidney, with hyaling
degeneration of epithelinm and hyaling
antl granular material in the lemen of
tubnica.
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Fra, 10 —Hyaline dogencration of epitheliom ; Muller's fiuid spocimen,
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Yoy F16. 20, —Tubules coutaining colloid material and crystala,
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‘r’[L—“HlIiHCI{I[fl‘If’}‘N OF MICROORGANISMS WHICH HAVE BEEN
CLAIMED TO BE THE CAUSE OF YELLOW FEVER.

THE CRYPTOCOCQUS XANTHOGENICUS OF IR, DOMINGOS FREIRE, OF
BRAZIL,

In his prineipal work, “ Doetrine Mierobienne de la fievre Jjanne,” pub-
lished in 1835, Dr. Domingos Freire gives the following account of his
“Cryptococeus Xanthogenicus”:

When we follow, with all the care and attention possible, the march of the develop-
ment which characterizes the germs which produce yellow fever, we acquire the
certainty that, commencing to present themsclves under the form of little points
almost immperceptible, they afterwards gradnally increase in diameter until they attain
considerable dimensions, so that these little beings, which at the outsat had the
aspect of very little grains of sand, not measuring more than 0,001 to 0,002 millimetre
in diameter, arrive, little by livtle, to such a development that they reach the dimen-
sions of 0,005, 0,007, or 0,008 millimetre, and sometimes even more in certain determined
conditions.

When they have attained the adult age these cells are broken at diverse points and
discharge their contents, composed of spores already formed, mixed with a viscons
substance of a yellow color, composed of pigmentary and protoplasmic substance, and
of the ligunids elaborated by the cells. * * *

The microbe xantnogenicus is a cosmopolitan; it does not select its domicile in any
organ and has no preference for any organie lignid. We have enconnlered it with
the same characters, the same opolence of proliferation in the brain, in the muscles,
in the liver, in the spleen, in the kidneys, in the lungs, in the blood, in the urine, in
the bile, in the vomit, and even in the cephalo-rachidian finid. However, it is neces-
gary to establish a well-drawn distinetion as to the blood. The blood of the general
circulation shows itgelf muoch less charged with the microbes than the blood of the
capillaries. Thus, if I conld admit any preference on the part of the microbe xantho-
genicus, I would say that it pleases itself better in the blood of the capillaries, in the
Blood which bathes innnediately the anatomical elements, = % *

The occasion seems to us a favorable one in order to call attention fo some indis-
pensable precautions when the microbes of yellow fever are to be songht in organie
golids and ligqnids. While it is extremely easy to perceive the presence of the microbes
of yellow fever in the urine and bile, for example, by placing a drop of these liquids
upon a glass slide, covering it with a thin glass cover, and examining it with a power
of 450 to 740, or 780 diameters, this proceeding can not be employed when the blood
is to be examined., If we proceed in this manner the globules will hide nearly all the
microbes and the observer will wrongly conclude that they are very rare in this
organie liquid. Not only does the form of the microbe offer a certain resemblance to
that of the red corpuscles, but these latter in adhering together envelop the micro-
bian cells, and, on the other hand, east upon the cells a jet of light, which makes
them disappear from the field of the microscope. But if we dilute a little drop of
blood in a pure solution of sulphate of soda and place it under the objective, the
microbes bacome visible and will appear in considerable quantity.
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It is likewise nocessary to make a preparation prm‘ilmm.]y llt}ll' the nx.:l'!ninntiml Im‘
the cerebral mass and of the museles. They should be !.1'|Lu.1*nred inn H’rer[[:zu:l :‘unrt:irl
and mixed afterward with distilled water ﬂnl;linaly deprived of m'gnrnr-s‘rnﬁ, fl]tt":;‘l.ll
through fine linen which has been passed 1mp_|t]]y through the flame of :iln .l-]l:]i.: ]m
lamp, and afterwards a drop of the filtered liguid should be placed Il_tlﬂti_ o glassslide.
1f we withdraw a little piece of brain or of muscnlar filer, even triturated, we 1':||r|]1
uot perceive anything abuormal under the microscope unless it be the anatomical

elements more or lesa deformed by tritnration. . :
It iz not the same for the liver. It suffices to withdraw a bit of this organ and fo

crush it between two glass slides; upon observing it under the microscope u:l} per-
coive af once a multitude of mierobes. This is because in the muoscles the mmmtu_:}ﬂ
are lodged between the fibrille and in the substance which .-aln_'r::lumis thf.jm, and in
thae brain they are fonnd in the interior of the nerve-cells, which mn&ft.. firet be de-
stroyed by trituration in order that their parasitic hosts may become visible.

I would say in the first place that the description :il,hmre given of the
cryptococens xanthogenicus does not eorrespond with the characters
of the microirganism which Dr. Freire presented to me as his yellow
fover germ ; and, secondly, that no such organism as he has described
or as was present in the cultures which he gave me, is to be found in
the blood or tissues of yellow-fever patients.

The only explanation of the remarkable versatility as to the form
which Dr. Freire has ascribed to his ¢ eryptococens” on different pages
of the work referred to, which I ean conceive of is that offered by Dr.
Araujo Goes, one of his medical confréres and critics in Rio de Janeiro,
viz, that Dr, Freire has mistaken deformed blood ecorpuseles, fat glo-
bules from the liver, and the débris of tissue elements in his trituration
of muscle, brain, ete., for microtirganisms.  Dr. Freire frequently speaks
of his eryptococcus as being endowed with active movement. It is well
known to microscopists that minute particles, organic or inorganie, when
suspended in a fluid, undergo, under certain cireum stances, a rapid
vibratory motion, known as the brownian or molecular movement, The
microdrganism, a micrococeus, which Dr. Freire presented to me as his
yvellow-fever germ, like other similar organisms, presents these molecn-
lar movements when suspended in a fluid, but it has no proper vital
movements, such as are manifested by many of the bacilli, The fat
drops from erushed liver tissue, or the débris of muscle fibrille, present
these moleenlar movements, and in form and appearance present some
resemblance to micrococei. They are easily distinguished, however, by
chemical tests and staining agents. 1 may remark here that prior to
his visit to Paris in 1887, Dr, Freire seems not to h ave made nse of the
method of staining with aniline dyes. In an address, made while in
Paris, he defends himself from the charge which some one seems to
have made, that he had neglected this means of recognizing microir-
ganisms, in the following langnage :

We know that in order to color o microbe it is necessary, first, to kill it and then
to wash the little microscopic eadaver by means of reagents possessing the power of
dissolving all matters foreign to its skeleton. At the outset I applied myself to the
study of the yellow-fever mierobs in a fresh state. I fed it with the best food, fes
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meillewrs engrais, for the purposs of witnessing the different phiases of its evolution
from its birth to its death.

Nevertheless, in fault of other accusations, some authors have reproached me with
not having eolored my microbe. Alas, what a miserable objection! 1Is it necessar
E" order to aflirm the existence of a microbe, which swarms by millions in the nriu{illT
in the bile, in the blood, in the tissue, ete, ; is it necessary to mask them, to di&guiﬁ[;
them under a costume of carnival, in order to please certain m icroscopists ! M. Pas-
tenr has never colored his microbes ; and, nevertheless, everyone admits the exist-

ence of the bacillus of charbon, of the corpuscles of pébrine, of the micrococens aof
fowl cholera, ete.

* * * Do not think, gentlemen, that I fear the application of eoloring processes
to the search for the microbe of yellow fever. Far from it. In order to show you
that the eriticism which I have just made is not due to prejudice, I will say to you
that such processes have recently been employed upon the yellow-fever microbe with
complete success.

The method of eultivating in solid media and of isolating micro-
drganisms by means of plate enltures or Esmarch tubes, seems also to
have been unknown to Ireire prior to his visit to Paris. All of the
enltures left in his laboratory at the time of my arrival were in liquid
media and preserved in Pastenr flasks. He brought from Paris, how-
ever, a number of cultures in agar-agar, and among them one which he
presented to me as a pure culture of his yellow fever microbe., This
was a micrococeus, which multiplies, as do other microtirganisms of the
same class, by binary division and not by the growth of the separate
cells to comparatively large dimensions, and the formation of endoge-
nious spores, whleh are released by rupture of the cell wall of the mother
cell, as deseribed by Dr. Freire. This mode of multiplication is not
known among the bacteria, and does not ocenr in the micrococcus
which Dr. Freire placed in my hands as his yellow fever microbe, and
which I have had in cultivation eontinuously since my visit to Brazil in
1887. This is a simple stapliylococcus which multiplies by binary divi-
sion, and upon the surface of nutrient agar forms a milk-white mass.
I have never seen it produce either the yellow or the black pigment
which Dr. Freire aseribes to it. In an address made by him in Paris,
in April, 1887, he repeats the statement previously made in his princi-
pal work, in the following langunage:

Each adult cell is ruptured in one or several points and allows to escape its con-
tents composed of germs which are to perpetuate the species, and two pigments, one
yellow, destined to infiltrate the tissues and preduce the icteric color which has

given name to the malady, the other black, insoluble, and destined to be earried along
by the cireulatory current, producing ¢ither capillary obstructions or blood stasisin

the parenchyma of the organs,

This account is entirely fanciful. Notf only does Dr. Freire's micro-
eocens not produce such pigment as he deseribes, but i vellow fever no
black pigment granules are found in the capillaries or the parenchyma
of the organs, as is the case in malarial fevers. Moreover the pigment
which gives a black color to the vomited matters, and to the contents
of the intestine in most fatal cases, is fully accounted for and does not
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result from the presence of Dr, Freire's crpytococeus or of any other
microdrganism. It is blood pigment changed by the acid seeretions of
the stomach and present in that viscus as a result of passive hemorrhage
from the mucous membrane. This I have verified very many times by
microscopical examinations which have shown the granular brown pig-
ment, which gives color to -the “ black vomit,” to be closely associated
with little masses of decolorized biood corpuscles; and it has been
demonstrated by a spectroscopic examination made at my request by
Dr, Georze Kemp, of the Hoagland laboratory, Dr. Freire’s microcoe-
cus liquefies gelatine quite slowly, forming a cup shaped cavity, at the
bottom of which thecoceiaceumulate, forming a white deposit, as shown
in Fig. 5, PI. 1it,  The morphology is shown by my photomicrograph
from a preparation stained with fuchsin, Fig. 1, PL 111

That this micrococens bears no relation to the etiology of yellow
fever is fully proved by my extended eulture experiments in Havana
during the summers of 1885 and 1839, In the entire series of antopsies
I have made cultures from the liver, and in a considerable number from
blood obtained directly from the heart, and 1 have not obtained this
micrococens of Freire in asingle instance, although the enlture medinm
commonly employed—flesh peptone-gelatine—is a very favorable one
for the growth of this coceus. Nor has it been found in the extended
series of sections which I have made from the liver and kidney pre-
served in aleohol from my Havana autopsies. In one case only (case
10, 1585) I have found micrococel in sections from the kidney, but as
the micrococeus of Freirve, in its form and dimensions, resembles many
others, i1t 18 Impossible to say that this is or is not the Freire coccus.
The finding of micrococei in this case, however, does not invalidate the
general result, which is that mierococei are not found in the blood and
tissues of yellow fever cadavers.

The micrococcus of Freire is killed by 10 minutes’ exposure to a
temperature of 60° C. (140° F.). Its vitality is not destroyed by a freez-
ing temperature. I have subjected it for an hour and a half to a tem-
pemiure of 15° C. below zero (5° F.) iu a freezing mixture of salt and
1ee, and found that it grew as nsnal when planted in flesh-peptone-gela-
tine, and kept at a temperature of 26° 0. A stick eulture in the same
medium, placed in an exposed attie in the laboratory in Baltimore, from
January lf to 29, at a temperature ranging from 29 to 102 C., not only
was not killed, but showed decided growth. In short it is a hardy
micrococeus, which grows at comparatively low temperatures and pre-
serves its vitality in sealed tubes for several months,

THE YELLOW-FEVER “GERM” OF DR. CARMONA Y VALLE, OF MEXI{O,

Dr. Manuel Carmona y Valle has given an account of his researches
and supposed discovery in his memoir, entitled, * Lecons sur I'étiologie
et la prophylaxie de la fitvre janne,” Mexico, 1883,
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I am indebted to Dr. Carmona for a copy of this work, which he pre
sfaul:ml.tn me at the time of my visit to Mexico. The fb]li]wing il]Ef‘ll‘l :t:
tion, signed by him, is upon the title-page, and is a frank SLEI{II{IW];HIIJ‘
ment that the author has modified his views very considerably fi
reference to his earlier observations : S
A. M. le Dr. STERNBERG :

SR : i
Quoiqu'il soit nécessaire de modifier toute la partie relative & la morphologie et
aux cultures du microganisme, 7

Mexico, le 26 Septembre, 1857,
DR, CARMONA Y VALLE,

At the time of my visit to his laboratory (September, 1887) Dr. Qar-
mona was inclined to attach some importance to a bacillus which he
had obtained in his eultures from yellow-fever urine sent to him from
Vera Urnz. This bacillus is shown in my photomierograph, Fig. 4, I'l,
1L, which is from a slide mounted by Dr. Angel Gavifio Ygl&siﬂ:s in
Dr. Carmona’s laboratory. Associated with the large bacillus, shown
in the photomierograph, there is another slender bacillus in smaller
numbers, which is seen upon looking over the slide. This large bacil-
lus was also present in a culture from yellow-fever urine which Dr.
Carmona presented to me, and which, by the use of Esmarch roll tnbes,
I found to contain several other bacilli and a microcoecus., The large
bacillus is of the “subtilis” group. It liquefies gelatine quite rapidly,
and forms large oval spores. -

Not having obtained it in my cultures from the blood and tissues of
yellow-fever cadavers, or from urine drawn through the walls of the
bladder in a considerable number of eases, I must regard its presence
in Dr, Carmona’s cultures from urine collected for him in Vera Cruz
as entirely aceidental, and without significance so far as the etiology of
yellow fever is concerned.

THE YELLOW-FEVER GERM OF DR, CARLOS FINLAY, OF HAVANA.
( Micrococcus tetragenus versatilis, Sternberg.)

Dr. Carlos Finlay having, in his earlier researches, observed miero-
cocei in groups of four in enltures obtained from mosquitoes which he
had allowed to fill with blood from yellow fever patients, inferred that
the microcoeei eame from the blood of the sick, and that the grouping
in fours was a character by which he counld distinguish this micro-
organism, which he named Micrococcus tetragenus febris flaver, upon
the supposition that it was concerned in the etiology of yellow fever.

During the winter of 188788 Dr. Finlay sent me a number of his
¢ mosquito cultures,” which I found to contain a variety of micro-
organisms, Among these a large micrococens grouped in tetrads was
most conspicuous. This I isolated and studied in pure enltures, and
have sinee named Mierococcus tetragenus versatilis, a name which Dr.

Finlay has aceepted.
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The characteristic mode of grouping is shown in Fig.3, PLIIIL, Hf:unu
bacteriologists wonld perhaps be disposed to place it among “'FH“"”"““‘
but T have never observed any evidence of division in a third plane,
forming packets of eight or more elements, such as are Ghﬂ[‘ﬂ[.':tﬁl‘iﬁT-.i{}
of this genus. I have called it ¢ versatilis” because it is very versatile
both in the gronping of the elements and in their dimensions. In the
same culture very wide differences in size are observed, and at different
times and in different media these variations are very noticeable.. The
grouping also varies greatly; sometimes the greater number of the
elements are arranged in tetrads, or in pairs in which the large oval
alements are upon the point of dividing transversely to the line by which
the binary division of a single element is marked. But often there are
irregular groups of three or more elements, or there may be a chain
of tetrads which remain attached one to the other.

In agar-stick-cultures a rather thick and viseid yellow mass is formed
on the surface, about the point of puncture ; and in the course of a week
or ten days, at a temperature of 20° to 25° C., this extends over the en-
tire surface. The color varies from cream yellow to lemon yellow. The
growth upon potato is similar to that upon agar. In stick cultures in
flesh-peptone-gelatin the gelatin is liquefied rather slowly near the
surface, forming a deep cup-shaped eavity, as shown in Fig, 7, PL. IIL
Colonies in gelatin roll-tubes are at first pale yellow and later lemon
yellow in eolor; they are opaque and spherical, and do not usually cause
liguefaction of the gelatin for several days. The microdrganism has no
proper movements and is aiérobic, no growth occurring in an atmos-
phere of hydrogen. It is not pathogenic for rabbits or guinea pigs.

I have oceasionally obtained a few colonies of this micrococcus in my
cultures from the contents of the stomach and intestine of yellow-fever
cadavers, and in one case (case 8, 1888) I obtaiued it from the liver kept
in an antiseptic wrapping for 48 hours. In this case it was associated
with staphylococeus pyogenes auwreus. There is no reason to believe that
it has anything to do with the etiology of yellow fever. My researches
show that it is a very common organism upon the surface of the body
of patients in the hospitals of Vera Oraz and of Havana, and quite as
eommon in cases not having yellow fever as in those sick with this dis-
ease. In Brazil, in 1887, my friend Dr. Goes obtained it in a eulture
from blood drawn from the finger of a yellow-fever case in the small-
pox hospital. My inference then was that its presence was accidental,
and due to contamination of the drop of blood while eolleeting it; and
1 _believa this to have been the case when it has been present in Dr.
Finlay’s caltures from blister seram. In a case of brain disease, and in
a case of skin disease, in which Drs, Finlay and Delgado applied blisters
Eaml collected serum by their usual method, I obtained this micrococeus
in Esmarch roll-tubes to which this serum had been added. These
cases had not been associated in any way with yellow-fever patients,
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and the blister sernm was collected at my suggestion as a control ex-
periment, inasmneh as Drs. Finlay and Delgado had obtained this micro-
coceus in their “ mosquito cultures,” and in blister serum from yellow-
fover cases, Its absence in caltures from the blood in a large series of
cases fully supports the inference that its oceasional presence in blood
drawn from the finger, or in blister sernm, is due to aceidental contami-
nation from the surface of the body or from the atmosphere.

Dr. Finlay himself, when I lett Havana last year, had about given up
the idea that this tetragenus is the cause of yellow fever. This is shown
by the following letter from him:

Havaxa, dugust 20, 1889,

My Dear Docror: Isend you a copy of the résnmé of onr investigations doring
the year, May, 1888-'83, which Dr. Delgado and myself presented at the beginning
of the year. You will see that we did not claim to have demonstrated that our *f tetra-
genus " was the actual germ of yellow fever, but merely that in our recent investiga-
tions, carried out with methods which we deemed to be reliable, we had again found
the same microdrganism in yellow fever finger blood and in blister sernm, and also
in cadaverie products of two yellow fever antopsies. We likewise expressed the hope
that yon would undertake comparative experiments in order to determine, first,
whether it was a fact that by the enlture methods which we had described onr
tetragenus conld be demonstrated in most of the products collected during life from
yellow fever patients, and, second, whether that microdrganism is exelusively found
in such patients. I am aware that the results of three samples of yellow fever blis-
ter serim and seven samples of blister serum from acelimated subjeets have given a
negative answer on the second point. Yet Iean not wholly divest myself of the sus-
picion that the greater frequency with which we have found the tetragenus in our
vellow fever cultures (from material collected during life) may have some signifi-
cance, even admitting, as I do, that before any etiological importanee can be claimed
for it quite a number of serious objections would have to be encountered besides
showing that it is not fo be found in localities where yellow fever is ankuown.

I am, my dear doctor, yours, very faithfully,
CARLOS FINLAY.

Dr. G. M. STERNBERG, U. 5, Army,

Havana.

Finally, T may say that this “tetragenus” is comparatively large, and
conspicuons by reason of its grouping in tetrads, and that it is promptly
gtained by the aniline eolors. It should therefore be found in my sec-
tions of the various organs if present in the blood of yellow fever
patients. It has not been found in the nunerous sections made from
forty eases in which I have made autopsies in Havana, unless possibly
the coeei found in a single case in sections from the kiduey (case 10,
1883) are identical with Dr. Finlay’s tetragenus. As l'em:a;rlceﬁ in the
account of Dr. Freire’s coceus, such identity can not be estsl.hllshmllh:,'
microscopic examination alone, and the question, which is of little 1m-
portance in view of the facts stated, must remain unanswered. _

But one thing is very evident, and that is that the researches oi_ Dr,
Finlay give no support to the claims of Freire, itlaa.m ach a8 thel micro-
cocens which has especialiy engaged his atteution 18 entirely different
from that of the Brazilian investigator.
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THE BACILLUS OF DR. PAUL GIBIEK,
{ Bacillus leping lethalis, Sternberg.)

Dr. Paunl Gibier, a French bacteriologist, went to Cuba in theantimn of
1857 in the expeetation of finding the yellow fever microbe of Dr. Freire,
who had spent some time in his laboratory in Paris. This is shown, as
well as his failure to realize this expectation, in the following communi-
cation made by him to the French Academy of Sciences:

Havana, Januvary 22, 1888,

At the commencement of the year 1887 Dr. Domingos Freire, professor in the fac-
ulty of medicine of Rio de Janeiro, eame to Paris in order to present to the scientific
public his studies npon yellow fever. M. Freire was presented to me by Dr. Rebour-
geon, who had studied this malady with him in Brazil. 'T'he laboratory of compara-
tive pathelogy of the musenm was opened to these savants, who resumed the experi-
ments, the results of which had previously been published by M. Freire. I was re-
quested by Dr. Freire to examine the cultures which he had bronght with him, and
to treat them by the new bacteriological methods, which had nof yet been applied in
his researches. After these investigations, made in common, M, Freire had the kind-
ness to associate me in a communication made in his own name and that of Rebonr-
geon to the Academy of Sciences during the month of March, 1387,

Hinee, and as a result of this communication, I received from the minister of public
instroction the mission to go and *“*‘study yellow fever in the countries where it pre-
vails habitually, and the prophylactic measnres which may be opposed to this malady.”

Dr, Gibier arrived in Havana in November, 1837, and proceeded to
make bacteriological researches by approved methods, the results of
which he announces as follows in the communication from which we
have quoted :

ltesults obtained.—I am obliged to confess here, however mueh it may cost me,
that my resnlts contradict in an absolute manner the facts advanced by M. Domin-
gos Ireirey from whom I have the regret, as well as the duty, to separate myself.

The blosd.—In a great number of preparations, fresh or colored, it has beeu impos-
sible for me to verify the presence of microtrganisms. The cultures repeated a great
number of times remained sterile,. * * *

The numerons sections which I have made of the different viscera have also failed
to show me the presence of microbes,

el
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Having convinced himself that neither the micrococeus of Freire. nof
any othermicroirganism was presentin the blood of yellow feverpa tien ts,
Dr. Gibier turned his attention to the microiirganisms present in the
alimentary canal, and isolated from the contents of the intestine of one
or more cases a liquefying baecillus to which he was inclined to attach
especial importance,

Dr. Gibier kindly placed in my hands a culture of this baeillus upon
my arrival in Havana in the spring of 18588, and I have had it in coll-
stant cultivation since that time, and have made numerous inoeulations
into rabbits and guinea pigs which show that it is pathogenic for these
animals,

: ?3111: my extended researches give no support to the supposition that
it is concerned in the etiology of yellow fever. In a large majority of



168 ETIOLOGY AND PREVENTION OF YELLOW FEVER,

my cases it has not l.Jeen present in enltures made from the contents
o% the stomach t.lllﬂ ntestine obtained post-mortem, or from the alvine
discharges obtained during the life of the patient. I obtained it in

Eﬁlll]_)ﬂ-l:':ll‘l'-.'ﬁlj" small numbers in three out of ten cases in which I made
autopsies in Havana in 1588, t

.elﬂmi_tting to myself the possibility that the specific germ of the dis-
“sease might be absent, or only occasionally present, in the contents of

the intestine obtained post-mortem, although present at the ontset of
an attack, I devoted myself especially to a search for this bacillus in
the feces of yellow fever patients during my stay in Decatur, Ala-
bawa, in the autumn of 1888, The result of this research was tﬂjﬁhuw
that liquefying bacilli are not numerous in the alvine discharges of the
sick, and that the bacillus of Gibier wasonly presentin alimited n umber of
cases and in comparatively small numbers, Another liquefying baeeil-
lus, o, was found more frequently, but not with sufficient constancy to
give support to the belief that it bears an etiological relation to the
disease.

Again, in my extended researches in Havana during the summer of
1889 I have only encountered this bacillus in my cultures from the
stomach and intestine in a limited number of cases.

I give below some of my notes with reference to the presence of
liquefying bacilli :

Autopsy No. 14 (No. 1 of 1889).—“B coli commnne in anaérobie and aérobic enlture
from stomach and intestine, no liqguefying colonies,”

Auntopsy No. 15.—* Noliquefying colonies in cultures from intestine, A fow liguefy-
ing colonies in Esmarch roll tube No. 1 from stomach. Liqueying baeillus with large
oval end spore in anaérobic Esmarch tube from intestine,”

Awtopsy No. 16,—"“ Liquefying bacillus (Bacillus ¢ Decatur) in gelatine Esmarch
tubes from stomach and intestine,”

Autopsy No. 17.—** Cultures from intestine, bacillus a and a single lignefying colony,
not Gibier's baeillus.”

Autopsy No. 18.—No remarks made with reference to liquefying bacilli, which indi-
entes their absence,

Autopsy No. 19.—* No liguefying colonies from stomach or intestine at end of 24
hours.”

Autopsy No, 20.—% Bacillus g, (Gibier's bacillus). * Obtained from intostine, Ha-
march roll rubes No. 1 and No. 2 both liquefied at end of 24 hours.”

Autopsy No. 21.—* Gelatine Esmarch No. 1 from intestine lignefied in 48 hours; ba-
gillus ee " (quite different from Gibier's).

Autopsies Noa. 22 and 23.—No notes, indicating absence of liguefying baeilli.

Autopsy No, 24.—** Gelatine Esmarch roll tube No. 1 liquefied in 24 hours; No. 2 on
third day ; bacillus g.”

In this case Gibier's bacillus was present, but in comparatively small numbers,
becaunse Esmarch tube No. 3 of the series did not contain any liquefying colonies.

Autopsy No, 25.—~"No liguefaction of gelatine Esmarch tubes from intestine.”

Awlopsy No. 26.— Donbtful case, diagnosis not supported by the pathological ap-
pearances ; exelnded.”

Autopsy No. 27.—“Liquefying baecillus in gelatine Esmarch tube No. 1 from intes-
tine.” What bacillus was not determined.

Auntopsy No. 28.—“ No liquefying colonies in gelatine Esmarch tubes from intes-
tinme,™
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Auwlopsy No, 29— Gelatine Esmareh tube No. 1 liquefied iu_ﬂﬁ Iumln-:; ai r]:_Fh‘. cnlony
in No ﬁ-yh;u 1-; containsg nonliguefying solonies only. The liquefying bacillus pre-
gont is bacillus g.' (Gibier). ; a1 .
Nlltum sy No. 30.—4¢ No liquefaction of Esmarch tnbes from mh_:ﬂt-]mr: in IH honrs.””

r-l um;si; .?'v'f; 31.— No liquefaction of gelatine Esmarch tubes from intestine at end
of 48 honrs."” 3 2 DT

Autopsy No, 32.—No ligunefaction of Eamarch tubes from intestine in 48 imurH.’f

h-hn'q.liaa:r; '-"q"u 93— Psmarch tube No. 1 from intestine contains I:quel‘;.'!ug colonies
:1.t-—u|:|:1 of 48 hours; bacillus g; none in tubes Nos. 2 and 3, which contain the colon
bacillus.”

These notes from twenty successive cases will suffice to show what
has already been stated, viz: that this bacillus is only exceptionally
present, and when present is in comparatively E:Emll numbers, _We are
therefore obliged to exclude it from consideration from an etiological
point of view.

1 may here say that in my cultures made directly from the pure cul-
ture which Dr. Gibier placed in my hands, and from the intestinal
contents of eases in which I made the autopsy, I have never seen any
formation of black pigment such as Dr. Gibier desecribed in his first
communication to the French Academy of Seciences with reference to
the baecillus under consideration. :

The morphology of Gibier’s bacillus is shown in Figs. 1 and 2, PL 1v.

It is an actively motile baecillus with round ends, which varies con-
siderably in length, being sometimes short oval, and again, in the same
enlture, long oval; or it may grow out into a flexible filament of con-
siderable length. In recent cultures the Dbacilli are often united in
pairs, and are deeply stained by an aqueous solution of fuchsin, or
methylene blue; in cultures which are several days old, or in recent
cultures when the stained preparation is washed in alcohol, the ends of
the rods are commonly more deeply stained than the eentral portion.
My photomicrograph is from the surface of an agar culture 12 days
old, and shows some of the bacilli of recent development deeply stained,
while others in the same field are but faintly stained.

This bacillus liguefies gelatine, as shownin Figs. 5, 6, and 7, PL 1v.

At the end of 24 hours, at a temperature of 202, to 22° C,, there is an
abundant development along the line of puncture and commencing
liquefaction at the surface. Later the liquefaction is funnel-shaped,
and there 1s an opaque white central core along the line of puncture
with liquefied gelatine around it. Liquefaction progresses most rapidly
at the surface, and in the course of 3 or 4 days the upper portion of
the gelatine, for the distance of half an ineh or more, is completely
liquefied, and an opaque white mass, composed of bacilli, rests npon
the surface of the unliquefied portion.

In gelatine roll-tubes the young colonies upon the surface are trans.
parent and resemble somewhat small fragments of broken glass (see
Fig, 3, PL. 1v); later liquefaction occurs rapudly, and the colonies are
as seen in Fig. 4, PL 1v.  Deep colonies in gelatine roll-tubes or at the
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bottom of gelatine stick-cultures are spherical, translucent, and of a
pale straw color.

Upon the surface of nutrient agar it grows rapidly, formine a ri
thin, translucent, shining, white layer, which cur:*erg ‘tlm e:u;?*eﬂﬁ:‘;:-it:::g;
at the end of 2 or 3 days at a temperature of 202 (1, (See Fig, 3, PL. xx.)

Upon potato the growth is rapid and thin, covering the En?tim sur-
face, and is of a pale yellow color.

This bacillus grows at a comparatively low temperature, and its
vitality is not destroyed by exposure for an hour and a half in a freez.
ing mixture at 15 C, below zero (5° T.).

Decided growth occurred in a stick culture in gelatine exposed in
Baltimore during the mouth of Jannary in an attic room (January 7 to
29). During the 22 days of exposure the highest temperature, taken at
9 a. m. each day, was 112 C., and the lowest, 2° C. At a temperature
of 162 to 20° (. development in a faverable culture medinm is rapid.

There is no evidence that this bacillus forms spores; cultures are
sterilized by exposure to a temperature of 60° C, for 10 minutes.

Coagulated blood serum is liquefied by this bacillus. It retains its
vitality for a long time in old enltures, having grown freely when
replanted at the end of a year from a hermetically sealed tube contain-
ing a pure eulture in blood serum.

My experiments on animals are given below in tabular form :

Animal. Hu.? g, ll Tiate. Where injectad, Amonnt. [ teanlt.
188E. !
Babbit....--of 11 liciacanaisn...| May 28 | Cavity of abdomen.| ¢ co bonillon | Recovered.
culturae.
Do..ovn-s| 27 | Yerysmall..| Aug. 16 | Subeptancons...... 4 ee. bouillon o,
cultnra.
10 ] et o [EEEET [ e BT Ang, 18 | ...f0 ciccniinaaaa.| O oe. bouillon | Found dead at end
cultra, of 16 hours.
§ | 1) P e 200 0. e, | Aug 16 | Cavity of abdomen. | 3 ce. bouillon Do,
cnltur
0. .euea.| 30 | 420 grams. ..| Aug. 20 | Suboutaneous .. ... caacll.icnsinas| Died at end of 48
| | honra.
10......| 81 | 425 grams...| Aug. 20 |....40 ...c.ccireeea.| 100 bonillon | Died at end of 2
culture, lonra. y
bR o % 420 grams. ..| Aug, 20 |....do _.............| 6 cc. bonillon | Found dead at end
culturs. af 20 hours,
1 0 | Pl a5 | 400 grams...| Sept. 4 | Cavity of abdomen.| 2 ec. gelatin Do,
' colinre,
1] e e A | Largo. cae... Sept. 11 |....d0 ..-eeaveeeenn.| 4 oo, gelatin | Found dead at end
I cultnre. of 4 hours.
DO eaeess 52 I Small...-ex- Bopb 24 |- v ol oo e i g co. pelatin | Died ot end of 3
: ouliure. Hhours.
i | e 53 ..o oeecees| Bopt 2 |oacal vaveesndacinnafeaaallOaiionenas| Died ot ond of &4
' hours.
e s 65 | Large....-..| Sept 27 .ol connnaiacisess 2} ee. gelatin | Tocovered.
| oultnra,
Do, eerese] B0 | Bmall..caaan Sopte 27 [|.e a0 comiemaiioaass| 1F Q0 golatin | Fonnd dead at end
| | | culture, l of 20 hours.
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Animal !Nn.! Size. Diate, Where injected. Amount.
| i | [k e e
| o |
Rabldt. . ca0ca] 67 | Small.......| Now 3E:|hulmm ous . 2 co. gelatin |
1 onlturd. |
) e T e (1] !‘..r,.ﬁnmmu_..'i TDhae. B f..“.l:ll‘.'l- .............. PR | IR
[ |
Do.uaans 63 | 720 grama...| Doc. 12 |10 eeiaceasenns
cultnre.

DO, vusee.| B5 | 760 grams...| Dee. 10 Cavity of abdomen. | 1 ce. gelatin |
= cnlbure.
Do.......| 68 | 874 grams...| Doeo. 20 |....00 ..., T s § oo, gelatin

culture.
1B, e 69 | 720 prama...| Deec. 18 | Small intestine . ...
| | cnlture, |
|
1 9.1 R By ) P veioo| Thooe 18e el s sz amer====-| &80 goelatin |
| 1889, onlture.
Do... I 1,350 grams. | Jan, 2| Earvein.......---. & drops gola-
| tin cultnre.
Do. 72 1,020 grams.| Jan. 2|0 aeaeiene. 1 co. gelatin
culture.
Do.oouana| 73 | 300 grams...| Jao. 3 Cavity of abdomen. | | 1 co. gelatin
culture.
Thacsotass T4 | 200 prams...| Jan. ¥ .“..l.-l.l.'l'..--.-.-u.....rl = [ inas
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These experiments show that the bacillus of Gibier is very pathogenic
for rabbits when injected into the cavity of the abdomen in quantitics
of 1 cubic centimetre or more, that it is less pathogenie for gninea-pigs,
and is not pathogenie for white rats when injected subeataneously.

relatine cultures seem to possess more intense pathogenie power than

bouillon cultures, and cultures from the blood of an animal recently
dead as the result of an inocenlation -are more potent than those from
my original stock which had not been passed through a susceptible
animal.

The mode of death in rabbits is quite characteristic. A couple of
hours after receiving in the eavity of the abdomen 2 or 3 cubie centi-
metres of a liguefied gelatine enlture the animal becomes quiet and in-
disposed to eat or move about, Soon after it becomes somnolent, the
head drooping forward and after a time resting between the front legs
with the nose on the floor of its cage. It can be roused from this con-
dition, and raises its head in an indifferent and stupid way when pushed
or shaken, but soon drops off again into a profound sleep. IFrequently
the animals die in a sitting position with their nose resting upon the
floor of the cage between the front legs. I havenot seen this lethargic
condition produced by inoculations with any other microtrganism.
Convulsions sometimes oceur at the moment of death.

The time of death depends upon the potency of the culture and its
quantity as compared with the size of the animal.

With a full dose of 3 to 4 cubic centimetres of a liquefied gelatine
eulture death commonly oceurs in from 3 to 7 hours.

The rapidity with which death occurs when a considerable quantity
of a liquefied gelatine culture is injected into the eavity of the abdomen,
and the somnolence which precedes death, give rise to the supposition
that the lethal effeet is due o the presence of a toxic chemical snbstance,
rather than to a multiplication of the baeillus in the body of the animal.
And this view is supported by the fact that animals frequently recover
when the dose administered is comparatively small, and especially
when it is injected subentaneously. I have made a few experiments
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with cultures sterilized by heat for the purpose of testing the truth of
this supposition. The results are given below :

September 1, 1885, —Injected subeuntaneonsly into rabbit No. 34, 15 cubie {:D_:Ill-] t_rml-ruu
storilized bounillon enlture of Gibier’s bacillus, Temperature at 11 a. m., before inocu-
lation, 102,67 ; temperature at 12:30, after inoculation, 105.59; at 2 p. lu.,_lﬂ~i.3”; at 4
p. o, 105,895 at6 p. m., 1059, September?, 9a. m., temperatore 104, Animal appears
well. Result negative except for the rise of temperature noted, i :

September 6, 12 m.—Injacted into eavity of abdomen of small ruhbi.b (weicht 400
grammes), 5 eubic centimetres sterile gelatine culture of Gibier's humlhlu.‘ l’uulmi.
dead September 8, at 8 a. m. Liver dark-colored ; stomach, spleen, and intestine
normal. )

September 4, 11:30 a. m.—Injected into cavity of abdomen of rabbit No. 35 (weight
400 grammes), 2cubic centimetres sterilized gelatine enlture of Gibier’s bacillus. Re-
anlt negative.

December 20, 1888, —Injected into cavity of abdomen of rabbit 66 (weight 072
grammes), 4 culic centimetres sterilized gelatine enlture of Gibier's bacillus, at 10
a. m. Temperature before injection, 101° I, ; temperatore at 1 o’clock, 101°, At 2: 30
p. m. injected asecond dose of 5 cnbic centimetres slerilized enlture into cavity of
abdomen. At 3:30 the animal is somnolent. At 4:30 p. m. injocted 4 cubic centi-
metres of same enlture ; temperature at 4:30, 100,52 I*, At 5 p. m. the animal seems
feeble and somnolent: temperature at 6 p. m., 102,29, December 21, 10:30 a. m., the
animal seems better, Injected into cavity of abdomen 5 cobic centimetres of the
same sterile zelatine culture. December 29, the animal remaivs in good health and
was injected in the cavity of the abdomen with 1 enbie centimetre liquetied gelatine
enlture, not sterilized, to test protective value of previous incenlations. Kesult of
injection negative,

My time having been fully occupied with other experimental work [
have not yet followed up this experiment upon the protective value of
moculations with sterilized eultures, but infer from the above experi-
ment that the result of a careful experimental inquiry wounld establish
the fact that a certain degree of immunity, at least, may be conferred
by inoculations with culture fluids sterilized by heat,

The temperature of rabbits which receive a lethal dose of a eulture
of this bacillus falls below the normal sometime oefore death., This is
shown by the following notes :

August 20, 10:45 a. m.—Injected subeutancously into rabbit 32 (weight 420 grammes),
6 enbic centimetres bonillon enlture of Gibier's bacillus. Temperature just before
injection, 102° F. ; temperature at 12 o’clock, 103° i ot 1 o'clock, 103°; at 4 o’clock
p.m., 9% Animal appears feeble and dull ; temperature at 6:15 p. ., 99°,  Found
dead next morning,

September 24, 10:30 a. m.—Two small rabbits, Nos. 51 and 52, injected in eavity of
abdowen with 3 eubic centimetres liquefied gelatine enlture of Gibier’s bacillus,
At 12:30 both animals are very lethargic and somnolent; temperature in rectun, 99° -
I;?mpﬂmture at 1:30 pn., 95°,  One died at 1:30 and one at 3 P.m., both in ::u:wuli
sions,

January 15, 1889, 10:30 a. m,—Injected into eca vity of abdomen of rabbit No. 96
{weight 1,735 grammes), 3eubic centimetres liquefied gelatine enlture of Gibier's bacil-
lus. At 2p.m. the animal is lethargic ; temperature, 99,59 F. i temperatiure af 2:45
URL 98%.  Died in convulsions at 5:30 P m. Temperature immediately after death
in rectum, D62,

.I:‘mrmrg 15, 1829, 10:30 a, m.—Injected into cavity of abdomen of rabibit No. &85
(weight 1,770 grammes), one-lialfof a cubic centimetre gelatine enlture bacillus g, from
feces 56, Decatur (Gibier's bacillus)  Temperature at 2 .., 100.29 5 s lethargie.

o

Temperature at 2:45, 08.50, Dying at 5:30 p. m, ; temperature, 96.6°.  Died at 6 p. m.
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In all cases in which death occurs, even when but a few hours have
elapsed since the inoculation was made, I have recovered the bacillus
in cultures made from blood obtained from the heart or the interior of
the liver, and, as stated, these cultures appear to have a greater viru-
lenee than those not passed through the rabbit,

In sections of the liver and kidney stained with Loeffler’s solution of
wethyline blue the bacilli are seen, and are often in rather long jointed
filaments,

INJECTIONS INTO THE INTESTINE.

Upon my return from Havana in 1888 I admitted the possibility that
this bacillus might have an etiological relation to yellow fever, although
my culture experiments in 10 cases had only demonstrated its presence
in the contents of the intestine 3 times, I therefore made a variety of
experiments with it, and among others the following:

November 27, 1888, 3 p, m.~Injected into lumen of intestine of dog No. 2, small
black and tan, ¥ cubic centimetres liquefied gelatine culture of Gibier's bacillus,
Animal died of peritonitis from the operation at end of 36 hours ; liver and kidney
normal,

November 27, 1888, —Injected into lumen of intestine of dog No. 4, 2 eubic centimetres
liquefied gelatine culture of Gibier's bacillus, Temperature taken for 8 days showed
no notable departure from the normal, and the animal made a good recovery.

December 4, 1882, —Injected into lumen of intestine of dog No. 5, 2 enbic centimeters
liqneﬁed relatine enlture of Gibier's Baeillus. Temperature taken tor 7 days showed
no notable departore from the normal, and the animal remained well.

Diecember 4, 1888, —Injected into lumen of intestine of dog No, 6, 2 cubic centimetres
liguefied gelatine enltnre of Gibier’s bacillug, Temperature taken for 7 days showed
no notable departure from the normal, and the animal remained well,

December 18, 1885, —Injected into lnmen of intestine of rabLit 69 ( weight 720 grammes),
one-halfof a cubic centimetre liquefied gelatine culture of Gibier's bacillus, The resnlt
wasnegative. On the 20th of December 1 eubic centimetre, ligeafied gelatine culture
was injected beneath the skin of this rabbit. The animal was found dead na_xt morn-
ing, still warm ; diffuse cellulitis from point of incculation ; stemaech and intestine
enormously distended with gas; spleen slightly enlarged ; intestine glued together
and to walls of abdomen by adhesions at point of previous operation. _

December 18, 1883, —Injected into lumen of intestine of rabbit No. ?"I] {wa:gh!; 720
gramimes), one-halfof a cubiec centimetre liguefied gelatine culture of Gibier's bacillus,

Resnlt negative.

The pathological appearances observed in rabbits which sueceumb to
a lethal dose of a culture of this bacillus are not very mm:l-:ecl; the
spleen is sometimes enlarged, but otherwise the abdominal viscera ap-
pear to be normal. When the injection is made ﬁvuhmft-mmunsly 4
diffuse cellulitis, extending from the point of inoculation, is frequently

observed.
THE BACILLUS OF LACERDA AND BABES,

In 1883 Dr. Lacerda, of Rio de Janeiro, having discovered what he
believed to be microirganisms in the liver and kidney of {’Eillﬂw-fu‘l'ehr
cases, sent some of the material to Paris, to Dr. Babes. This bacteri-
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ologist demonstrated the presence of a microbe in this material and
deseribed it as follows:

The filaments appear united and homogeneons with an Elltl]lﬁﬁl}:lt-iﬂ!l =1fli_ﬁ[] illame-
ters, but with a high power, one-twelfth hom, im., or No, 1:.£ of Verick {Whu::ii COTTE-
gponds with the one-eighteenth of Zeiss), one can assure 1||1|1Hﬂ!f‘ L]mils i.llf!'.‘!v(!l 1"|l:n|1.v.r|t5
are composed of elliptical grains, almost eylindrical, arranged in pairs, ri?l'llll.llg little
groups in which they are united by an intermediary pale substance. lllm Iﬂill’lll.lﬂ'lt[-l-
are thus composed of diplococei, or, if one wishes, of very short rods with terminal

BOTES,

Dr, Lacerda has described the organism referred to as in filaments
which branch dichotomously, and believes this branching to be a con-
stant and distinetive charvacteristie of the parasite, which he accepts as
the veritable yellow-fever microbe. Ile is without doubt mistaken.
The apparent branching of the filaments which he has described and
drawn, and which he showed me in some of his preparations at the time
of my visit to Rio, 18 due simply to the accidental juxtaposition of the
torula-like-chains, He is also mistaken in supposing that this organ-
ism is only to be satisfuctorily demonstrated by Gram’s method of
staining. My friend, Dr. Goes, shared this belief at the time of my
visit to Rio, but I demonstrated to him the facility with which the
organism may be stained with a solution of methyline blue, upon sec-
tions which he made for me from material in Dr. Lacerda’s laboratory,
Since my return to Baltimore I have made numerous sections from the
same material, and find no difficulty in staining the organism present
in the tissues with methyline blue or with fuchsin.

Babes himself has renounced the idea that this microiicganism bears
an etiological relation to the disease under consideration, In the see-
ond edition of * Les Bactéries” he says ;

Since these researches we have had the opportunity to examine several series of
sections from yellow fever. First, the liver and kidney of two individunls dead from
this malady, collected by Dr. Alvarez, were examined in the laboratory of patholog-
ical anatomy of the facnlty of Paris, without any bacteria having heen found ; second,
material from three eases of yellow fever which Koch was kind enough to confide to
one of us. In these last three cases, notwithstanding the most scrupulons research,
and notwithstanding the advice of Koch, it was impossible to find the little ehaing
in the brain, the kidneys, the liver, and the spleen.  We must suppose, then, that in
yellow fever, as in other infections maladies, microbes are only found in the paren-
chymatouns organs in certain caseg, and not in all, The gquestion whether these mi-

croirganisms really constitute the canse of the malady, or simply a complication, is
consequently not resolved,

The fact that this microtirganism is not present in the liver and kid-
ney of forty cases in which I have made antopsies in Havana, is ample
eviflunce thatits presence in the material from Dr., Lacerda’s laboratory
which was sent to Babes, was accidental, and bore no relation to t.hl;
etiology of the malady.,

I shall submit, in eonnection with this report, a large series of slides
showing thin sections of these organs stained by methods which demon-
strate the presence of this bacillus in material containing it. Varions
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microirganisms are present in some of these cases and have been re-
ferred to elsewhere, but neither Dr, Councilman nor myself, after a care-
ful search, have been able to find this bacillus in chains in the numer-
ous sections examined by us. I shall submit at the same time a number
of slides stained by the same methods, and showing thin sections from
material brought by me from Dr. Lacerda’s laboratory belonging to the
cases in which this baeillus was first found, and in these the baecillus is
well shown. There is, therefore, no question that its presence would
have been demonstrated in sections from my Havana material stained
in the same way if it were really present.

I insist upon this point beeause Dr. Frank Billings, in a letter dated
March 6, 1889, published in the “ Medical Register?” of Philadelphia,
states that he has found this bacillus in material from seven cases.
He says:

Suffice it to say that each has been carefully examined, and in each the same organ-
ism found as described by me, March last, and in the Register lust vear, and deseribed
by Babes in 1885, and in only one specimen is there any pollution, and that but slight,
of a few specimens of a lavge bacillus,

Dr. Billings obtained his material through my friend Dr, D. M. Bur-
gess, of Havana, and it so happens that the material from two of the
six cases sent him by Dr. Burgess was from autopsies made by myself
at the military hospital. At Dr. Burgess's request I permitted him to
take material for Dr. Billings at these two autopsies which he assisted
me in making, At the same time [ preserved material in aleohol and
in sealed tubes for making cultures, as was my practice.

The two cases referred to are those given in Dr. Billings’ list as fol-
lows:

5. Soldier, died of yellow fever in military hospital, Havana, June 3, 1588

Autopsy 5 hours after death.
6. Soldier, died on June 6, 1883, Autopsy 3 hours after death.

These are the two last autopsies made by me in Havana, in 1888, and
are numbered in my list 9 and 10. My notes of these cases are as fol-

lows:

Autopsy No. 9, June 3, 1828: Soldier in military hospital; gick & days; alttnpq}- ]
hours after death. Collected material from liver, kidney, stomach, and intestine,
blood from heart, and urine from bladder. Numerous eolonies of bacillns & developed
in eultures from blood, liver, nrine, and kidney.

Antopsy No. 10, May 6, 1328 : Soldier in military hospital ; sick 5 days; qulﬁpﬁ:r 1
hour and 40 minutes after death. (Dr. Burgess is mistaken in giving the tiue as 3
hours.) Collected material from liver, kidney, stomach, and intestine, hlf:rnﬂ frt:uu
heart, and urine from bladder. No development in cultures from blood, liver, kid-

ney, or urine,

Sinee my return from Cuba numerous sections have been made f}*{:m
the material preserved in aleohol from these two cases. Theaef sections
have been made by myself, by my assistant, Dr. Emilio Martinez, and
by my friend Dr, James 1. Reeves of Chattanooga.
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The sections from case 9 show the same baeillus whi{th wias d:;-lnmn-
strated to be present in great numbers in the ‘hlj‘)ml, In'er_, and I“fln.ﬁy
by my eultures made from fresh material. “J,‘lnﬁ is m}'_haml]ns (ty W %t'u;h
by a careful research I have shown to be identical with the bacterium
coli eommune of Escherich. L

As stated elsewhere, this is the microtrganism which is most fre-
quently present in yellow-fever tissnes, as shown lml:h by the cultm:c
method and in stained sections of material preser:reﬂ in ah:uhc:l, It is
longer than the Babes bacillus and is not united in f’:lli'l.l.tls. No doubt
Dr. Billings found the same bacillus in his material ir.mn ti.l‘ﬂ same
case, for it is present in very great abundance and is easily stained by
the usnal methods. :

In case 10 my cultures gave a negative result, bat in my sections
from the kidney and in those mounted for me by Dr. Reeves there is
present a micrococcus. This is an exceptional case in this regard, being
the only one in which I have encountered mierococei. They are present
in some of the sections only, in masses blocking up the capillaries.
Dr. Billings seems not to have found them, as he says ““in only one
specimen is there any pollution, and that but slight, of a few specimens
of a large bacillus,”

Dr. Billings goes on to say :

Furthermore, the organism is in the blood in every section and in great numbers,
every authority to the contrary. Now I do hold, also against all contradiction, that
in snch a disease as yellow fover, where one finds one organism closely and sharply
in many sections and all parts of these sections, and in all these sections but two
specimens of another, that that organism is the cause of the disease of which the
individoal died. Here we have seven *‘undonbted cases of yellow fover,” in which
this one organism is present in immense numbers, so plentiful that I boeldly say it is
want of technical ability both as bacteriologists and microscopists that others have
not fonnd them. I will say further, that it is the same organism recently seen by

Iir, Reeves, of Tennessee, but where his material came from I do not know, but I
have one of his slides.

Is it then want of technical ability that has prevented Babes from
finding a bacillus, first demonstrated by him in the Rio material, in
other material carefully searched in order to eonfirm his discovery? 1
have already quoted what he says, bt repeat the quotation :

Since these researches we . have had the opportunity to examine several series of
sections of yellow fever ; first, the liver and kidney of two individnals dead from this
malady, collected by Dr, Alvarez, were examined in the laboratory of Pathological
Anatomy of the Faculty of Paris, without any bacteria having been found ; second,
material from three cases of yellow fever which Koch was kind enough to confide to
one of us. In theso last three cases, notwithstanding the advice of Koeh, it was
impossible to find the little chains in the brain, the kidneys, the liver, and the spleen.

[ may refer here to my researches prior to my visit to Brazil, and
quote from my previous report:

Desiring to supplement the observations made in Havana, in 1879, by further re-
searches, I wrote to my friend Dr, Daniel M, Burgess, of Havana, some time during
the snmmer of 1834, requesting him to obtain for me small pieees of liver, kiduey,

4067 12
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and :fttl'mm-uh from one or more typical cases of yellow fover. I made it an osaential
condition that the antopsies shonld be made within an hour or, at the outside. two
honrs after death, so that there might be no question of py :

_ ost-mortem changes, Small
pieces of the organs named wers to be put at ouece into alarge quantity of strong
=]

ullcuh??. ?n compliance -.1"11!_1 mny request Dr. Burgess obtained and forwarded to mo
material from two cases, which reached me in good condition, and upon microscopic
!::mmirmﬁ-iun tl:u_s liver and kidneys showed the pathological U}.IJEI‘.IIL"'EH ummt:mtlg,'u.l‘{::f::g
in t}nu disonse in qncsl,!mn, l__]'urlug the winter of 1884 I mounted numerons thin
M-::-Lmus I‘rnn} Llnla‘-; material, stained with various aniline colors. In nono of them did
I.'l.md any microdrganisms, U!':l:ﬂlllt- upon the surface of the mucous membrane in sec-
tions of the stomach, where varions organisms—bacilli and micrococci—were to bLe
seen in properly stained sections, These were, however, only upon the surface, at-
tached to the epithelium, or mingled with a granalar débris adbering to the surrl'nua
of the mocons membrane. Tn the antumn of 1525, during a visit to Dan Koch’s lalior-
atory in Berlin, T had an opportunity to avail myself of the suggestions and valnalle
assistance of the master in bacteriology, and again studied the material which Dr.
Burgess had sent me from Iavana by the various methods of stainine considered to
be most nsefnl in such o research, At the request of Dr. Koch T was :auiutml Ly Dr.
Carl Seitz, who was at the time engaged upon lis studies of the typhoid 'l:lﬂ.{!-illl'lﬂ,
and was an expert in staining and mounting thin sections of the tissues, Dr. Seitz
and myself examined numerons sections of liver and kidney stained by various
methods, with an entirely negative result so far as the presence of microdrganisms
was concerned. After my return to Baltimore, in 1886, T again made numerous sec-
tions from the same material and stained them with Loefler’s alkaline solution of
methyline blue, which we had also used in Dr. Kocl’'s laboratory, and with other
aniline colors, but without any better success.

The following summer I went to Brazil, where I had no difficulty in
demonstrating the presence of Babes bacillus in material containing it,
preserved in Dr. Lacerda’s laboratory, by exactly the same method of
staining (Leeffer’s solution) which had given me a negative result with
the material examined in Kocl’s laboratory and in Baltimore.

Finally, Dr. Billings accords to Dr. Reeves of Chattanooga the tech-
nical skill necessary to demonstrate the presence of this bacillus, He
says: “I will say further that it is the same organism recently seen by
Dr. Beeves, of Tennessee, but where his material came from I do not
know, but I have one of his siides.”

This statement has indueed me to place in Dr. Reeves hands material
from a series of twenty-five cases. He has made for me from this ma-
terial a series of slides which certainly exhibit technieal skill of a high
order; they are stained especially to demonstrate the presence of miero-
drganisms, and various bacilli are present in those which represent
certain cases. These I have deseribed in the proper place, but they do
not show the presence of the bacillus of Babes which Dr. Billings says
is present in all his material “in every section and in great numbers,”

At my request Dr. Councilman has gone over these slides of Dr.
Reeves with great care and the vesult of his examination fully accords
with my own. Moreover, Dr. Reeves’ sections show bacilli in the same
cases as do those mounted by myself and my laboratory assistant.
They have no advantage over my own in the demonstration of wmicro-
Organisms present.
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With reference to the slide mounted by Dr. Reeves which Dr. Bill-
ings has seen, I have no doubt it is one of those made by him from my
Decatur material. I made but three antopsies in Decatur, and the ma-
terinl preserved from these was placed in alcohol which was sent me
in a tin can from a neighboring town. I have always suspected that
this alecohol was not of sufficient strength to properly preserve the
tissnes. On my way home from Decatur I stopped over for a day to
see my friend, Dr. Reeves, who begged me to give him some of my
yellow-fever material for study. Upon opening the box containing it
I found that one of the bottles was broken and the aleohol had eseaped.
I therefore lelt all of the material with Dr. Reeves, requesting him to
place the fragments from the broken bottle into fresh alcohol, and to
hold the whole subjeet to my order. ,

To make a long story short, Dr, Reeves found in sections from one of
these cases bacilli in great numbers, which were photographed for him
by Dr. Detmers, of Ohio. The sections containing those bacilli con-
tained also other bacilli and mierococei. The baeillus present in greatest
abundance resembles in its morphology my bacillus a; it certainly is
not the bacillus of Babes.

o ;
Fig, 21.—Dacillos of Dabes in kidnoy, yellow fever. Material from Dr. Lacerda’s laboratory in Rie
p Jansire.

: The morphology Tnf the bacillus of Babes and its distribution in the
tissues are shown in Fig, =1, which is taken from my article on yellow

fever in Wood’s Handbook of the Medieal Sciences. The bacillus is

magnified about 1,000 diameters, whil ification fi
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Dr. Babes’ drawings of the same baeillus will be found on p. 525 of
bis work, ¢ Les Bactéries,” Paris, 1886, 2d edition.

All pathological experts to whom I have shown a duplicate of the sec-
tion from which Dr. Detmers’ photographs were made agree with me
that the microirganisms present represent a post-mortem invasion of
the tissne, and of the particular piece of tissne from which the section
was made. The outer margin of the piece is evidently invaded by
putrefactive organisms., Whether this piece came from the broken
bottle I can not say, but I attach no importance to the finding of
mieroorganisms in this material under the circumstances mentioned,
and I have excluded these Decatur eases from further consideration,
as I have an abundance of material in which I have greater confidence
from the autopsies made in Havana in 1888 and 1889,
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VIIL—DESCRIPTION OF MICROORGANISMS ISQIA'I"‘!'E‘I} Fl{f)i‘*.[
YELLOW-FEVER CADAVERS, AND THE ALVINE DISCHARGE>
OF THE SICK.

BACILLI.

No.1: Bacterium coli commune (Escherich). My baeillns a.

This is the bacillus which I have obtained most frequently in my
cultures from the blood and tissues, and which has been present most
constantly and abundantly in my plate cultures (Esmarch roll-tubes) in
flesh-peptone-gelatine from material obtained post mortem from the
stomach and intestine, and from the alvine discharges of the sick.
Being a facultative anaérobie, it has also been the microdrganism most
constantly found in my anaérobic cultures in glycerine agar.

The characters of this bacillns are given as follows in a paper read
by the writer at the meeting of the Association of American Physicians
held in Washington in September, 1888 ;

Bacillus a is from 1% to 4 times as long as broad, and has a diameter of about 0.6
of a micromillimetre ; the dimensions vary considerably, however, in different enl-
tures, and even in the same enlture. Under certain cirenmstances the ends of the
rods are seen to be more deeply stained than the central portion. This appearance
is not, however, constant, and seems to depend upon the age of the enltnre, and npon
the time doring which it is subjected to the action of the staining reagent. The ends
of the rods are more or less rounded, and they ave often associated in pairs,

Young colonies in gelatine (Esmarch tubes) have a pale straw color which after-
ward becomes pale brown ; they are spherical and homogeneous, or lobate. Colonies
which come to the surface often present the appearance of o rosette, or of a flower
with ita potals expanded, ns in the daisy. T'rom cultures in which lobate colonies
and rosettes were the prevailing form I have obtained in & second series of Esmarch
tubes, made from a single typical rosette, colonies which were not lobate, and which
did not form rosettes (spherical straw-colored homogeneous colonies); and in these
cultures superficial colonies when yonng have the appearance of a fragment of broken
glass; Iater they present an irregular margin, and a more or less wrinkled appear-
ance of the interior,  These are the characters of the bacillus f found as the prevail-
ing form in my enltures from the stomach and intestine in my last two cases,

It is a very curious fact that during the last week of my stay in Havana I failed
entirely to obtain my bacillus @ in lobate colonies and roscttes, although I have three
times repeated the experiment of making a series of Esmarvch tubes from a single
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typical colony in form of rosette in Esmarch tubes preserved from my carlier cases.
]:: every instance I have had instead colonies which are identical with those in other
Esmarch tubes inoculated at the same time from single colonies of my baeillus f of
case I and case 10, As the morphology of the baeilli is also the same I am foreed to
the conclusion that bacillus @ and bacillus f are one and the same, and that the char-
acter which doring my earlier experiments 1 found to be constant—i. ¢., the colonies
in form of a rosette—is not so, but that under certain cirenmstances, at present un-
determined, this bacillus forms lobate eolonies and rosettes, and under other condi-
tions homogeneous spherieal colonies in the deeper portion of the gelatine, and broken
glass colonies upon the surface. Later these colonies have an irregular, vitreous-
looking margin, and the interior has o brown color, more or less intense,

In my cultures made in 1889 the bacterium coli commune was again
the bacillus most frequently encountered, but the rosette colonies found
80 commonly in my earlier culture experiments in 1888 were not ob-
served except in one or two instances,

My identification of my bacillus @ with the bacterium coli commune
of Escherich is the result of a careful study of enltures in various media,
made side by side with it. I quotfe again from my paper above re-
ferred to:

Since my return to Baltimore I have given much time to the elucidation of the
question referred to. It is evident that if identity is once established with any
known bacillus found elsewhere than in conneetion with yellow fever, the micro-
organism can be exeluded as the possible specific eause of this disease. But the
present status of bacteriology makes it also evident that great eare must be taken
in assuming the identity of microdrganisms from different sources, and that morpho-
logical characters or even similarity of growth in enlture media will not alone suffice,
Any constant difference in physiological characters, as for example in pathogenic
power when tested on varions animals, must be accepted as establishing a specific
form, or a permanent variety, which amounts to the same thing. We now know, for
example, two spirilla which resemble closely the spirvillum of Asiatie cholera (the
Finkler-Prior spirillnom and the ‘‘cheese spirillum” of Deneke), but which have,
nevertheless, been shown by carefully conducted experimznts to be different in certain
particulars which would easily escape notice npon a superficial comparison.

I have felt that with this knowledge to gnide me I conld notlightly exelade any
microdrganism as commoen, and especially that a bacillus which was so prominent
Ly reason of its constant and abundant presence should receive carefol consideration,

Two bacilli have been deseribed, both of which are found in the intestines of
healthy individaals, which in their morpholo gy resemble my bacillus a, found in
the alimentary canal of yellow-fever cases. These are the Bacillus Neapolifanus of
Emmerich and the Baclerium coli commune of Escherich. Both of these microéirgan-
isms have been the object of extended studies by German bacteriologists, and
especially the bacillus of Emmerich, on account of his claim that it is the specific
ctiological agent in the disease with which he found it associated. This claim has
not been snbstantiated ; on the other hand, it has been shown by Weisser * that *in
human feces, normal as well as abnormal, in the air and in patrid material, bac-
teria are found, which in their morphology, their biological fuuctions, and their
pathogenic action upon animals are identical with the so-called Naples cholera-
bacterinm of Emmerich.”

I have had for ecomparison a enlture of the Emmerich bacillus, originally from one
of the bacteriological laboratories of Germany, preserved in the collection main-

. i]nhe;r die Emmerich’schen sogenannten Neapler Cholerabacterien. Zeitschrift fiie
Hygiene, Band 1.

i s e

LS

8 i a
o [kl

Theh



VEY gt

ETIOLOGY AND PREVENTION OF YELLOW FEVYER. 153

tained under the direction of Prof. William . Welch in the pathological laboratory
of Johns Hopkins University. . For a culture of the bacterium coli commune I am
indebted to Dr. William D. Booker, of Baltimore, who had it directly from Escher-
ich. The characters of both of these microbrganisms have beon carefully defined,
but I find no account of the lobate colonies (deep), or of the superficial colonies in
thie form of rosettes, which hecame for me, during my earlier experiments in Havana,
the diagnostic character by which I recognized my bacillus a in gelatine Esmarch
tubes. By lobate colonies, I mean that instead of being spherical and homogenous,
the colonies are divided into a small number of distinet masses without losing their
spherical outline. In some cases this apparent segmentation of the colonies ex-
tended further, and they became coarsely granular in appearance, The superficial
colonies in the Form of rosettes also varied considerably, the margins being sometimes
mide up of symmetrical lobes, shaped like the petals of a daisy—marguerite—and af
others being more deeply cleft and dentate. Ifthis character of growth had proved to
Le constant it wonld suffice to differentiate my bacillns a from the two microdrganisms
in guestion, Buat it proves not to be constant, and sines my return to Baltimore I
have only obtained these rosette colonies exceptionally, and have not besn able to
determine the precise conditions which determine their formation. But I have
ascertained thaf, sonltivated side by side in the same media and under the same con-
ditiops of temperature, the colonies formed in gelatine Esmarch tubes are identical
in the case of my bacillus a, and the colon bacillus of Escherich. The growth n pon
agar-agar aml upon petate is alse identical, and the reducing power upon litmus
added to sterilized milk,

My gelatine cultures have been made in flesh-peptone gelatine containing 20 per
cent. of gelatine, instead of 10 per cent. as in Koch's original formnla. I have found
this to stand the summer heat of Baltimore without liguefaction, and during the
months of May and June nsed it with great satisfaction in Havana for Esmarch
tubes and stick cultures. It will stand a temperature of about 68° F. (30° C.), and
g0 far as I can see answers as o cnlture mediom for diagnostic purposes quite as well
a8 that containing 10 per cent. of gelatine.

The idea which 1 had entertained that isolated colonies in Esmarch tubes should
give me pure cultures of a single organism has proved not to be true in many instances
in my first series of tubes inoenlated with material from the intestine or stomach,
and it seems probable that such eolonies frequently originate from little masses of
associated microdrganisws, rather than from a single bacillus, In making gelatine
stick enltures in 20 per cent. gelatine from single Esmarch colonies of my bacillus a,
I have frequently had, both in Havana and since my return to Baltimore, an out-
growth at intervals along the line of puncture, whiclh is shown in Fig. 1 of the plate
accompanying this paper (Plate V). This consists of feathery tufts growing out into
tho Fnt:;tmc—. _"I':o test the question whether these tufts represent a different MicToor-
ganism or a differant mo:lg.:i 1:‘:f growth of the same, I have severa! times earefully
hmlf::ﬂ the tust.l tube confaining a growth like that shown in Fig. 2, and have made
a u-:t_.mk cultnre in gelatine from the feathery tuft and also from that part of the sticlk
which was frt-ﬂ_frmu these outgrowths; one from the tuft has been a similar growth
n.li along the ]1.ne- of puncture, as shown in Fig. 3; the other has resembled pre-
4::|sn!?' thu_.t portion of the original stick culture which was free from these onterowths,
Having, in Havana, made this differentiation, I designated the tufted growth baeil-
lns &, The morphology of the bacillus when enltivated in bouillon or obtained from
b'!:n-ﬁilrfnnu of an agar {.ﬂ- relatine enltura appeared to be identical with that of bin-
cillns o ; -ImLt preparations mnulntml directly from the feathery tufts showed that,
::;T:::l::ﬂ 1;.;:.:: ;:f:l}::::h ;l::.tl"f ut‘htlm typical l'nrrn,ht.lmm were numerous long

I ; 4, in Fig, 6. A very curious thing abont my sticl

-cult-urculcrr this lmuildhw f, made in Havana, was that after a fow days they assumed
a brewaish eolor, which in time became black, ‘
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In cultivating Emmericl’s baciilus in 20 per cent, gelatine at a temperature of 280
to 30% C. (52.4° to 869 1) I have obtained the same radiating feathery growth as is
presented by my bacillus L. This is shown in Fig. 4, which, like the other figures
Mustrating this paper, is copied from a photograph made by myself, This mode of
growth, so far as I know, has not been described, but I have no reason to doubt the
anthenticity of the stock from which the culture was made. The growth npon potato
and the morphology correspond with the descriptions of those who have specially
studied this bacillus, and with my bacillus I, I am therefore forced to the conclusion
that they are identical. The morphological characters of this bacillus are shown in
Fig. 6, which is made from a bonillon enlture of bLacillus I, separated, as heretofore
stated, while in Havauna, from a stick culture of my bacillus a ( Bacterium coli commune
of Escherich).

I must now call attention to Fig.5. This is from a stick culture in 20 per cent.
gelatine of the colon bacillus of Escherich, obtained from him, as heretofore stated,
throngh Dr. Booker, of Baltimore. We haveliere a feathery outgrowth along the line
of puncture, which appears to be identical with thatshown in Fig. 1 from my bacillus a,
To test the question of identity I broke this tube and made a stick calture in 20 per
cent. gelatine from the tuft at a, and another from the elear portion of the column
above this point. The resnlt was a growth in the first tube like that from which the
jnocnlation was made, similar to Figs.3 and 4, and in the second tube the charac-
teristic growth of the colon bacillus, viz, spherical, light brown colonies crowded
together into a central core at the upper part of the puncture, but more or less dis-
tinet and separate at the lower extremity. Thus it will be seen I hiave had the same
result from this anthentic culture of the colon bacillus which was sent by Escherich
to Dr. Houku:r,, and had been passed through a series of Esmarch tubes by the last-
named bacteriologist, as that obtained in Havana and since in Baltimore from stick
cultures of my bacillus 4. This forces me to one of two conclusions : Either the colon
bacillns of Escherich and the bacillos of Emmerich may remain associated after pass-
ing a culture containing them through a succession of plate cultures (Esmarch tubes)
or the so-called bacillus of Emmerich (my bacillus 1) is a variety of the colon bacil-
lus—a sport which is produced under certain cirenmstances, and which retains its
distinetive character for a certain time. I am not prepared at present to decide this
question in a definite manner, but propose to keep it in view in my future studies of
these microbrganisms.

I have since obtained the same tufted outgrowth in gelatine stick
cultures from single Esmarch colonies of my bacillus @ in enltures from
feces made in Decatur, Ala., and from the contents of the stomach and
intestines of vellow-fever cadavers, made in Havanain 1880. Although
not constant, this outgrowth is so common in my s?ick cultures in
20 per cent. gelatine that I have come to look upon it as one of the
distinguishing characters of the colon bacillus. : .

" Fliigge speaks of this bacillus as having ¢ geringe Bcu-fghﬂftkm.t,”‘s.mﬁ
Eisenberg in his Bakteriologische Diagnostil, says: “ Trige hewegl.mh."-'
1 have never been able to convinee myself that the colon bacillus, allther
in my cultures from yellow-fever cadavers, ete., or from Ejs-::hermh’ﬁ
stoek, obtained by me from Dr. Booker, has any preper vzﬁ.al moye-
ments. I have observed in hanging drop cultures motion in situ, which
I take to be molecular, although it is not as active as the ul'(}]ﬂclﬂelr
movements of inorganic particles are often ohs_&rveﬂ tolhe. ‘lt 18 1‘:1tht1:.r
a gentle swinging motion of the little rods in the direction of their
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by b g g long axis, and is not attended with a ehange of location of individnal
B ) (S ronls with reference to others in the same field.

*ah :- While in Havana and sinee my return to Baltimore I have made nnmerons inoen-
), ) i Iation experiments in rabbits and gninea pigs, with cultures of this bacillus. The
e gy ! gonoeral results obtained may Lo briefly stated as follows: _ :

B N The injection into the cavity of the abdomen of a considerable quantity of a bouil-
ey lon culture, for o full grown rabbit from 3 to 5 cubic centimetres, canses a decided
elevation of temperature, which may amount to more than 2° ¢, (3.6° F.), and death
usnally occors within2 to 4 days. A ecartain proportiou of the animals, however, sur-
vive these large doses, and in smaller amounts (less than 2 enbic centimetres) recovery
igthe rale. That the febrile movement is due to a ptomaine produced during the active
development of the microdrganism is indicated by the fact that eultures sterilized by
heat (702 €., 158° F.) for 10 minutes likewise give rise to a temporary rise of tem-
peratnre.

In fatal eases in which nonsterilized enltures were injected into the cavity of the
abdomen, I have recovered the bacillus from the blood and tissues, in pure cultures,
and these possess pathogenic properties identical with those shown by the original
cultnres.

The number of bacilli present in the blood and liver is comparatively small, as is
shown by the examination of stained.smear preparations.

The most striking post-mortem appearance in animals which sncenmb to an intra-
peritoneal injection is u rosy hypermmia of the small intestine, ‘The liver is dark in
eolor, full of Llood, and rather soft. The spleen is normal in appearance.

These resnlts show that in its pathogenic properties, as well as in its morphology
and growth in eulture media, my bacillus a corresponds with the bacterinm eoli
commune of Bscherich, and consequently that it is not the specific etiological agent
in yellow-fever.

The following is a partial record of experiments made:

May 15, 1848, 1 p. m.—Injected into cavity of abdomen of rabhit No. 2, one-half
cnbie centimetre bonillon cultore of bacillus a. Result negative.

May 15, 1:30 p. m.—Injected into cavity of abdomen of rabbit No. 3, 2 enbic centi-
metres bonillon culture baeillus a5 320 p. m., temperature 104.59 5 May 16, 7 a. m.,
] temperature 106° ; 3 p. n,, 104.5° ;. May 20, apparently well; injected into cavity of
arhating gL abdomen 3 cubie eentimetres Lonillon culture bacillus a. Found dead at @ i, m.,
2 fm May 24,

pterowid 18

i bacillus 4 EH. h o May 15, 1 p. m.—Injected into cavity of abdomen of rabbit No. 4, 2 enbic centi-

agtints of the '-JIL metres bouillon enlture of bacillus a. Temperature at 3:30 p. m., 104° : May 16, at 7
e ok ANBOEE 4. m., temperature 105.5°; 3 p, m,, 104,597 May 17, 7 a. m., appears befter. May 21

, Havanat b oo 10 7 a. m., found dead. RS

e {1 TOF 4 e May 20.—Injected into cavity of abdomen of rabbit No. 5, 2 eubic centimotres
vk 00D I 8 bouillon calture bacillus a; found dead on the morning of May 25,

l .:I L, May 18, 12:30 P m.—=Injected into cavity of abdomen of rabbit No. 7,15 enbic conti-

metres sterilized bonillon culture of baeillus o (sterilized by heat at 160° F.}, Tem-
peratore at4 p. m.,40.9° (,; ot 8 p.m., 40.49 C,; May 19, 6 a. m., temperature 39,60 (.
12m., 39.4%; 4 p. m,, 49.82; 20, § a, m., temperature 39.5° C. At 12 m., May 20 iuj
Jected snbentanconsly 2 enbie centimetres bouillion eulture of Lacillus it and the .a:mm
amount into the cavity of the abdomen—to test protection by sterilized eunltnre.
May 21, 6 a. m., temperature 30.2°: found dead on the morning of May 25,

May 18, 12: 30 p. m.—-Inj-.-uLmlanlmntunem:utg into rabbit No. 8, 5 cul
sterila anlture of bacillus a: temperatnoe Just before injection iiE,]'.{i'--‘
4p. m., 40.6°, Second injection of b cubie centimetres aterile o
temperature at & p, m. 40,70

ubic centimoetros
i temperatare o
alture made at 4 . mi.,
- May 19, 6 a. m., temperature 41°, rave a third dose of
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4 enbic contimeters sterile enlture; 12 m,, tomperaturs 402, injocted a fourth doese of
4 enbic eentimoters sterile cultnre; 4 p. m., temperature 41,19, injected 3 cnbic conti-
meters sterile culture ; 8 p. m., temperature 41.6°, injected 3 cubic centimeters stor-
ilo culture. May 20, 6 a. m., temperature 40.59, injected 5 cubic centimetres sterile
culture; 12 m., temperature 39.2°, Died at 4 p. m. May 21, liver large avd rather
soft; spleen, normal ; intestine, normal.

May 22, 12 m.—Injected into a small rabbit, No. 9, 2 cubic centimetres mixed bouil-
lon and agar eultures, bacillus a; result, negative.

May 22, 12 m.—Injected into a small rabbit, No. 10, 2 cubic centimetres of a mixed
bouillon and agar culture, bacillus a ; found dead next morning.

May 31.—Injected into cavity of abdomen of rabbit No. 13, 3 cubie centimetres
bouillon culture of bacillus a; found dead at 6 a. m. June 2; liver dark in color and
rather soft, stomach and intestine normal.

July 206, 1889, 7 a. m.—Injected into cavity of abdomen of rabbit No. 128, 4 cubic
centimetres cnlture in agea coco of bacillus a from yellow fever feces No. 3. July 27,
3 p. m., the animal is quite feeble; 28, 6 a. m., found dead ; peritonitis.

May 13, 6:15 p. m.—Injected subecutancously into guinea-pig No. 1, 2 cubie centi-
meters bounillon eulture bacillus a. May 14, T a. m., appears sick and declines food ;
May 15, appears better; May 16, eats alittle ; May 17, appearsduoll; May 18, died at 8
a.m. Liver appearsto be of alighter color than usnal (fatty T); bladder, empty ; stom-
ach, empty; large intestine filled with a dark.liquid, bloody. resembling that some-
times found in intestine of yellow fever cadavers ; reaction slightly acid. Bacillus a
recoverad in enltures from blood of heart and from liver.

May 18, 12 m.—Injected snbeutanconsly into guinea-pig No. 2, 2 enbic centimetres
bonillon eunlture bacillus a; 4 p. m., temperature 39.2° 8 p. m., 38.7°, May
19, 6 a. m., temperature 38.79, animal appears sick; 12 m., temperature 39.5%; 4 p.
m., tumperature 39.29, May 20, 6 a. m,, temperature 38.4%; 12 m., 38.3°% May 21,
12 m. 38,75, May 22, 6 a. m., temperatore 35.2°; animal appeared well and was
used for another experiment.

May 1%, 12 m.—Injected into guinea-pig No. 3, 10 enbic centimeires sterilized cul-
ture of bacillus a; 5 cubic centimetres in cavity of abdomen, and 5 cnbie centimetres
subentancously. Temperature in rectum immediately after injection 39,29 C.;dp.
m., 38.29; 8 p. m., 38.37; May 19, G a. m., temperature 38.6°; 12 m., 38.69; 4:30 p.
m. 39.49; May 20, 6 a. m., temperature 3%9.8°; 12 m., 30395 May 21, 12 m., 38.8%;
May 22, remains wall.

May 18, 12 m.—Injected 1nte cavity of abdomen of guinea-pig No. 4, one-half a
cubie centimetre bouillon culture bacillus a. Temperature immediately after injec-
cion 30.6°; 4 p. m., temperature 40.5°; 8 p. m., 39.6° ; May 19, G . m., temperatnre
38.6°: 12 m., 30.3%; May 20, 6 a. m., temperature 39.57; May 21, 12 m,, temperature
38.99 ; the animal rem ined in good health.

Upon my return from Havana, in 1858, I was still uncertain whetlﬁler
the little tufts developed along the line of puncture in gelatine stm_k
cultures of my bacillus @ were to be considered a * wuchsﬂ:!mf ? of this
bacillus, or an associated bacillus which was specifically distinct. As

" already stated I made enltures from these tufts by breaking the test-

tube, and designated this bacillus L. The following e:‘:perimm:tf; upon
animals have been made with pure cultures of the bacillus obtained in
this way :

Baltimore, July G, 1833.—Injected subentaneously into rabbit No. 25, 4 eubic centi-

metres bouillon culture of bacillus 1.  Result negative. . : ] _
Baltimore, September 1, 1883.—Injected subentaneously into rabbit No. 33, 15 enbie

contimetres sterilized bonillon culture bacillus I. Result negative.
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Laltintore July 10, 1835, —Injected nto i:ﬂ.'l-'il.j.’ of abdomen of gl:ljt!u‘:‘l-pi;_{ No. 8, 1,
euhic (-.uni.inmhl'uImui]lunm:l!nm of bacillus I, July 12, 3 p. m., the animal was very
sick and was killed, Penitonitis ; small intestine hyperwmic; liver dark in color;
gpleen slightly enlarged. b

Hallimore, July 10, 1888.—Injected into cavity of abdumen of guinea-pig No. 9, 4
cubie centimetres bounillon cultores of bacillug I, Animal found dead morning of
July 13. Small intestine hypermmic; liver dark in color ; gall bladder distended

with a clear fluid, _
Baltimore, July 16, 1888.—Injected subeutaneously into guinea-pig No. 10, one-half

eubie a centimetre bouillon culture bacillus 1. Resnlt negative.

Baltimore, July 16, 1885, —Injected subeutaneously into gninea-pig No. 11, 2 cubic
centimetres bonillon culture bacillus I.  Result negarive.

Baltimore, July 16, 1888.—Injectad into cavity of abdomen of guinea-pig No. 12,
one-half a cubic centimetre bouillon culture, bacillus 1. Resnlt negative.

Ballimore, July 16, 1888, —Injected into eavity of abdomen of guinea-pig No. 13,
one-half a eabic centimetre bonillon enlture, bacillus L. Resolt negative.

Baltimore, July 21, 1883, —Injected into lumen of intestine of small Llack dog, 3
enbic centimetres bouillon enlture bacillus 1. Result negative.

Baltimore, July 21, 1388.—Injected into lumen of intestine of large dog, 4 cubic
centimetres bouillon culture bacillus . Result negative.

These experiments will suffice to show that this bacillus does not
produce, in the animals experimented upon, any symptoms or patho-
logical changes which can be identified with those of yellow fever in
man.

NO. 2. BACILLUS x (HAVANA, 1880,

The general results of my culture experiments in 1888 having enabled
me to exclude the supposition that the specific infectious agentin the dis-
ease under investigation is aliquefying microirganism, I have naturally
turned my attention to the nonliguefyin g baeilli present in the alimen-
tary eanal, and in certain cases obtained in my cultures from the tissues,
The one most constantly and abundantly present, my baecillus a, having
been excluded, I have given much time to the study of other non-
liquefying bacilli assoeiated with it, and espeecially to that one which I
have designated by the letter @, and which, for the present, 1 shall give
no other name,

This bacillus resembles the bacterium coli commune (bacillus a) in its
morphology, althongh somewhat larger; and its colonies in gelatine
roll-tubes are also quite similar, especially when young. It is, how-
ever, fully differentiated from the colon bacillus” by its pathogenic
power when injected into the peritoneal eavity of rabbits.

[ am now satisfied that this bacillus was present in my cultnres made
from the intestine of yellow-fover eadavers in 1888, althon gh I did not

- differentiate it from my bacillus a at that time. This is shown by the

pathogenic poteney of certain cultures snpposed to contain only baeil-
lus a, while pure cultures in bouillon, made from single colonies hpmved
not to be pathogenic, The apparently contradictory results ﬂ:bmiued
in l_n;,' Inoculation experiments | could not at the time explain, but now
believe this to be the true explanation, I first recognized this bacillus
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v o, e et g o, mrril o

ot , Aase 15 (antopsy May 13, 1889).  Three minims
of this material, containing also the large anairobic bacillus designated
h;;‘thu letter N in my experiments made at this date, was injected into
SRS P No. 43.  Death occurred at the end of 14 hours, A second
guinea pig (No. 45) was inoculated with 3 minims of bloody serum from
the subcutaneous connective tissue of the first. At the end of 48 hours
there was a pouch in the abdominal walls containing a collection of
bloody serum. A little of this was drawn off in a capillary tube, and
cultures made from it, It was in these cultures that T first recognized
my bacillus @. Tts great pathogenic power when injected into the
f:m'it:,' of the abdomen of rabbits was first demonstrated by the follow-
g experiment :

Havana, May 22, 12 m., 1889.—Injected into the cavity of the abdomen of rabbit
No. 108, 1 cubic centimetre culture of bacillus x in glycerine agar. At 2:30 p. m. the
animal is lying upon its side breathing slowly, and is evidently dying; died at
2:40 p. m. .

Other experiments, showing the virulence of cultures of this bacillus,
will be given later. My objeet at present is to point out the fact that
it is differentiated from bacillus @ by this pathogenic power.

In my subsequent researches I have obtained this baeillus in about
one-half the cases, either directly in my eunltures from material con-
tained in the small intestine, or indirectly in my inoenlation experi-
ments upon rabbits and guinea pigs. It does not follow that it was
not present in those eases in which I have not demonstrated its pres-
ence. My antopsies at this time followed each other in quick succes-
sion, and a complete baecteriological study of each case was impracti-
cable. If the colonies in gelatine roll-tubes had presented well-marked
differenees from those of the eolon baeillus, the matter wounld have been
ereatly simplified ; but I did not feel justified in attempting to decide
that bacillus # was present in such tubes from an examination of the
e¢olonies alone, or from this and the examination of a stained prepara-
tion together. Nothing short of the inoculation of a pure culture into
the eavity of the abdomen of a rabbit seemed to me at that time to
suffice for the differentiation. The diffienlty isinereased by the fact that
the colonies of both baeilli vary considerably in the same medinom at
different times. In general, however, the deep colonies of bacillus @
are more opaque, and of a deeper brown color than those of the colon
bacillus, and the superficial colonies are thicker and more opaque. The
difficulties referred to prevent me also from estimating with any degree
of accuracy the relative abundance of bacillus @ in the contents of the
intestine. I do not hesitate to say, however, that the colon bacillus
hias been the most constant and most abundant microdrganism in my
caltures from this source. I have more frequently obtained bacillus
in my inoculation experiments than in cultures made directly from the
contents of the intestine or material from the liver kept in an anti-
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septic wrapping. It has been fi pequently present in cultures made from
the liver of animals which have died from such inocalations.

CHARACTERS OF BACILLUS .

Phis bacillus varies considerably in its morphology, as is shown by
my photomicrographs. In recent gelatine cultures it is often so short
an oval in form that it might be mistaken for a micrococcus. In eul-
tures in bounillon or in cocoanut water it resembles the colon bacillus,
but is larger—1 or more in diameter. The rods are often united in
pairs, and in the same culture may vary considerably in length (Fig. 3,
Pl vi). In potato cultures they are seldom seen as long as in Fig. 2,
Pl. vi, which is exceptional in this regard, and led to the suspicion that
another baeillus had, by accident, taken possession of the sterilized
potato on which bacillas & had been planted. But upon making gela-
tine roll tubes from this eulture it proved to be a pure culture of bacil-
lus &, and upon replanting it on another potato presented its usunal
form. In my photomicrograpfh from this potato culture it will be observed
that some of the rods present the appearauce of not being filled out at
the ends, and others show a faint line at the extremity, which seems to
include a vacunole, or unstained extremity of the rod. This is anap-
pearance which I have frequently noticed not ouly in potato eultures,
but in those in various liguid media. When stained preparations are
examined with the full light of the Abbe condenser, the ends of some
of the rods appear to be cut away, leaving a concave extremity; but
by using a small diaphragm to obtain definition it will be seen that the
cell wall extends beyond the stained portion of the rod and includes
what appears to be a vaeuole. There is no reason to believe that this
appearance 1s due to the presence of an end spore, for the supposed
vacuole is not refractive, as a spore would be, and my experiments on
the thermal death point of this bacillus indicate that it does not form
spores. Cuoltures are sterilized by exposure for 10 minutes to a tem-
perature 160° F. (71.2° C.).

A very curious thing, with reference to this baecillus, is that it pre-
sented active movements in my cultures made directly from yellow-
fever cadavers, but that these movements were not constan t, and that
since my return to Baltimore I have not, as a rule, observed active
movements in cultures from the same stock, which, however, preserved
their pathogenie power and other characters, In Havana these move-
ments were usnally not observed in all the bacilli in a field under ob-
servation, but one and another would start from a quiescent condition
on an active _n-.ml erratic course ; sometimes spinning actively upon its
axis, and again shooting across the field as if propelled by a flagellum.

My notes indieate that cnltures passed throngh the guinea-pig are
nmrlu. apt to be motile, but my attention had not been ecalled to this
Ellll’-'ﬁl now that Iam engaged in writing them out. Thus I find recorded
m my Havang notes ¥ Single colonies from guinea-pig No, 136 the
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bacillus is actively motile; also from gelatine stick eulture of 2 days
made from single colony; also motile in cultures in cocoanui water at
times; at other times not. The movements are rapidly progressive or
rotatory.”

This culture from guinea-pig No. 136 was one of the stock cultures
which I bronght home with me, and which has served for my experi-
ments in Baltimore. It came through a series of inoculated guinea
pigs from the liver of case 28, as follows:

Havana, July 16, 7:30 a. m., 1880.—Injected subentaneously into guinea-pig 153
5 minims blood and crushed parenchyma from liver of ease 28 * containing baeillus
N., ete. At 12 m. the animal is running about the cage in the usoal restless and
eccentric manner. Died at 10 p. m. Extensive effusion of bloody serum, with sepa-
ration of the skin over abdominal walls ; various bacilli in this bloody serum.

July 17, 8 a. m.—Injected subentaneously into guinea-pig 154 5 minims of bloody
gernm from cellular tissne of gninea-pig 153. Conwvulsions at 8:330 a. m., July 18,
Died at 12:30, Extensive subentaneons mdema and softening of tissues. Liver
rather dark in color, spleen somewhat enlarged. Cultnre from liver large motion-
less baecillus (N), and smaller motile bacillus (x). =

July 18, 5 p. m,—Injected into goninea-pig 157 4 minims of bloody serum from con-
nective tissue of guinea-pig 154, July 20: The animal has an extensive collection
of bloody serum in the walls of the abdomen (some of this was drawn off and in-
jected into guinea-pig 160, which died at end of 20 hours). July 21: The animal has
been very sick, but seems better. Killed at 5 p. m., July 21; liver dark in color,
abdominal viscera normal,

July 20, 7:30 a. m.—Injected subentaneonsly 4 minims of bloody sernm drawn dur-
ing life, from subecutaneons connective tissue of guinea pig No. 157 into guinea pig
No. 160, Died at 12:30, July 21. No subeutaneous adema, fibrinons deposit on
surface of liver, which is rather light in color, stomach hyperiemic. Obtained bacil-
lus x in coltnres from liver.

It is from this source, and from another series, started from case 18,
that my experiments with bacillus & have been made.

Turning now to my Baltimore notes I find: “ Recovered bacillus a
from spleen and liver of guinea-pig 190, and spleen of 1:%!_}. Iu‘ this
culture in cocoanut water, at the end of 24 hours, bacillus z 18 actively
motile, as in my first cultures in Havana.”

These two guinea pigs received, by subeutaneous injection, on the
17th of December, 1889, 1 cubic centimeter of a culture of baeillus @
in cocoanut water, one week old. The experiment was made to see if
bacillus # could be recovered after an interval of several days, The
animals remained in apparent good health (bacillns .-=_1rlmm.dues not
kill gninea pigs when injected subentaneously). (.}u the 23d of Decem-
ber the animals were killed and cultures made, with the usual precan-
tions, from their liver and spleen. _ ;

All of these contained bacillus 2 in pure cultures, and m:.t-lvu_ly motile,
as in Havauna., With this exception [ have not ﬂhsgrvc-d active move-
ments in my numerous cultures of this bacillus since my return to
Baltimore. ‘That it was the veritable @ which I recovered from the

. This is a case in which the autopsy was made 9 honrs after death, and smear prep-
arations from the liver showed the presence of baeilli,
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above-mentioned guinea-pigs was demonstrated by making cultures in

relatine roll tubes, ete. '
Lh[n gelatine Eﬁt_ﬂ; cultures the growth of bacillus @ resembles that of

the colon bacillus, but the colonies at the bottom {:f. the line f:}f 1]11:']1:-:
ture are more opaqueand not of a clear amber color like that of colon “*:;
of the eolon bacillus. Upon the surface the growthis thmk}“ ““"I: tha
of the colon bacillus, and forms agnilk white, soft mass, 5[*‘1g. Tf PL vL.

Tho tufted ontgrowth observed so frequently in gEI}.LI:II]E‘ atmkh cul-
tures of my bacillus @ does not oceur in similar cultures of this bacillus.

This bacillus is a facultative anaérobic. , ‘

It grows well in agar cultures and ﬂspeci‘ally in‘ y!'yﬂermﬂ. agar, in
which it produces some gas and an acid reaction. ’+hu E{_3;:'12-'-z-‘?l;m_ on the
surface of glycerine agar cultures is white, cream-like in consistency,
and quite abundant. \ ;

It grows wellin an agar or gelatine medinm, made acid by the addi-
tion of 0.2 per cent. (1:500) of hydrochlorie acid.

In cocoannt water it multiplies rapidly, producing a milky opacity of
the previously transparent fluid, an acid reaction, and an evolution of
carbon dioxide.

On potato it produces a thick layer, which may cover the entire sur-
face in three or four days, and which has a dirty-white, eream-white, or
pinkish-white color, and cream-like consistency. The growth upon po-
tato varies at different times, evidently owing to differences in the-potato.
This iz shown by my notes with reference to the potato culture from
which my photomicrograph was made, Fig, 2, P1. VL

In potato enlturs, slide 1621, 1|e-éu.l,i va 573, bacillus @ has grown as a thin erenm-
white layer; the rods are longer than usual, and have vacunoles at the ends as ob-
gorved in Havana., Esmarvch roll-tubes from this potato show it to be a pure enlinra
with typical colonies, one of which (slide 1689) shows elements of varions lengths,
some short oval. Another potato enlbure from the above gives the nsual short oval
form. The growth of the first potato with long form is more seanty than usaal, and
white in color; the potato 18 not discolored ; another potato inoculated from this one
turns bluish, the growth is abnndant and of a yellowish-white color. The first potato
has an acid reaction, the second is nentral or slightly allaline.

The colonies in gelatine Esmarch roll-tnbes vary considerably at
different times. Deep colonies are usually spherical, homogeneous,
light-brown in color, and more opaque than the similar colonies of the
colon bacillus. At the end of a few days the deep colonies becomo
quite opaque and may be lobate like a mulberry, or coarsely granular;
sometimes the deep colonies have an opaque central portion surrounded
by a transparent marginal zone.

In old gelatine roll-tubes these deep colonies form opaque, white
hemispheres, projeeting from the surface of the dried eniture medinm,
and little tufts of acicular erystals are sometimes observed to project
from the side of such old colonies.

The superficial colonies are circular or irregular in ontline, with trans-
!l‘"‘l‘:'“”t' margins and an opaque central portion, sometimes corrugated.

ey are finely granular and iridescent Ly reflected light, and of a




192 ETIOLOGY AND PREVENTION OF YELLOW FEVER.

milk-white color; by transmitted light they Lave a brownish color,
Young colonies closely resemble those of the colon bacillus (a). This
bacillus grows well at a temperature of 200 O, (652 F.), but more rapidly
and luxuriantly at a higher temperature, 30° to 350 U. Its vitality is
not destroyed by exposure in a freezing mixture of ice and salt for 2
hours. The thermal death point is between 140° and 145° F. (602 to (29
0.), but to insure the sterilization of cultures contained in test-tubes or
flasks I am in the habic of subjecting them to temperature of 160° I,

Bacillus v is pathogenie for rabbits when injected into the cavity of
the abdomen,

This is shown by the following experiments arranged in tabular
form :

INJECTED INTO CAVITY OF ABDOMEN:

mﬂf = tf i:TE‘tE.' Dake Culture. | Amount. Result.
1888,
108 amall | May 22 | Glycerine agar... .. 1g¢..cae.| Died at end of 2 hours and 40 minntes,
100 large | May 24 | Aparenlture.......| Lce.......| Result negative.
111 1, 000 : June 5| Veal broth.........[ 10¢e......] Died at end of 53 houre,
190 | ooeocoon| Jume 27 [ AF0d 0080 . cua..s | L oC. cean.. | Died at ond of 11 Lours.
120 | cwwnmeeees| dume 20 (o a el orrm s nceenon| 1 08caaas Reeovered.
126 |  latge | July 25 |..coflbicmnaas.s Fr e T e e Died at end of 5 honrs,
126 | medinm | Joly 25 |..colld cemeeeineaao. 400, ... Dicil at end of 2 honrs,
197 | ...do....| July 26 |.cccloooooooooo.| Bee. ... Died akend of § hours.
il e July 28 |.5..d0 vevarsonnseens| $€C..o....| Dicd at end of 6} honrs.
157 1,500 | Ang. B |._odo .o | B0, Died atend of 0% hours.
166 1,500 ! Aug 12 |00 sevenacenriaa| B ccooo...| Diedat end of 22 hours,
160 1,100 | Wov. 16 |.ooallo caeesioaiio o] S00..cog] Tied at emd of 2% hours.
192 1,350 | Mov. 18 |---ido cooeeeivaassas| 200 -l Died at ond of 4 hours.
193 1,200 | Nov. 10 |-:aed0 ccrerronanan 1 c¢.......| Disd at end of 2 hours.
208 | 1,425 | Dec. 13 |-...d0 ceeeesieueeee.| T 00.onn..| Died at end of 3 hours,
I: 1800,
216 1,495 [ Jan 3 |oeeidlieeeseseasann. 100..aee..| Becoverad.
i 030 | Jan, 18 |.cccl ceecwscesranz| Sio0a.oaos.| Dead next morning.
bl 010 | Jan. 18 |o-aclD icvcaiiiiiine.| 3 0B e Tead morning of Jan. 16 (48 houra).
23 1,250 | Jan. 31 | Blood serum. .ooeea| 200 -a0nae Dead ot end of 3 hours.
224 1,330 | Jam. 31 |t vecasrciianans| 200 oan- Dead next morniong (22 hours).
234 ade | Fab. 88 ). o0 s eean i ARG e T
235 1,000 | Fob, 20 |0 cacecanneanns L T Tia
244 1,300 | Mar, 3 |.c.id0cimanieininns Bag....---| Do
255 1,250 | Mar, 10 | Bonillon. ceeee cooof 508 canen. Dead at end of 3 honrs,
250 1,520 | Mar, 10 |t coimceearacans| BB s, Found dead next morning.
260 1,710 | Mar, 10 |... @0 eeene i innans] 1086 00eee Tra
biat 1] o070 | Apr. 2|0 ccecieaan| M E0..-- Diied at end of 30 houra,

SUBCUTANEOUS INJECTIONS TNTO RABBITS.

e — e ———————

| 1889,
10 i large | May 20 | Gelatine enlture... 3 dropa sl Result nogative.
110 | ...do....| May 24 | Agar eulture....... 2 drops - -. Do,
1 b b S B June 5| Veal brotl........ | $ €0 ccanae Th,
19 | ooennnne.| Tune 27 | Apus coen.....cco.] LO0. . aunae Died at end of 30 hours.
1840,
I Result negalive.

205 | 1, G0 | Mor, 13 | Bonlilon coecsanaes| 2600 0cnas
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[XJECTIONS INTO EAR VEIN OF RABBITS.

R &5 |
| 1880, | :
A L] 1260 | Dec. 17 | Agna coed. ... .--.) Zminima.. Result negativa,
| 15,
318 1,180 | Jan. 8 i Plood sermm. .....-| dminima.. D,

aln | 1,575 | Jan. B | Agun coco......... 4minima .| T

The negative results obtained in injeeting eultures beneath the skin
or into the ear vein of rabbits show that this bacillus does not induce a
fatal septiciemia in these animals, and the fatal result when injections
are made into the peritoneal cavity does not appear to be due to an
invasion of the blood, but rather to the local effects upon the peritonenm
together with the toxic action of the chemiecal products resulting from
its growth.

It is true that T have always been able to recover the bacillus from
the liver, or from blood obtained from one of the cavities of the heart,
even in animals which sneenmb within a few hours to an injection made
into the cavity of the abdomen. But the direct examination of the
blood shows that the bacilli are present in very small numbers, and
leads me to believe that the bacillus does not multiply, to any eonsid-
erable extent at least, in the eirculating flnid.

The spleen is not enlarged, as is the ease in anthrax, rabbit septi-
ceemia, and other diseases in which the pathogenie miero-organism mul-
tiplies abundantly in the blood.

On the other hand there is evidence of local inflammation in the peri-
toneal eavity. When death oceurs within a few hours the peritonenum
is more or less hyperiemic and there is a considerable quantity of straw-
colored fluid in the cavity of the abdomen. When the animal lives for
24 houars or more there is a decided peritonitis with a fibrinous exuda-
tion upon the surface of the liver and intestine.

In the above table it will be seen that the most of the animals in-

jected in the eavity of the abdomen died within 24 hours, but I shall

shortly give some experiments in which death occurred at a later date
as a result of a partial protection from previous injections made. In
these cases the resnlts of a fibrinous peritonitis, with adhesions, are
clearly seen. I have spoken of the exndation upon the surface of the
liver and intestines in animals which die at the end of 20 hours or more
as ‘fibrinous.”  Under the-microscope it is seen to be composed largely
of lencocytes, and these commonly contain bacilli in their in terior, as is
seen in my photo-micrograph, Fig. 1, P1. vi. Whether a genuine phagy-
eytosis occurs I have not yet definitely determined, but propose to givw
my attention to the question hereafter, In one case, in which an animal
was killed some days after receiving an injeetion into the peritoneal
cavity, there was evidence of fibrinous peritonitis, and the liver was
cirrhotie. In several other cases the liver has also seemed to me to be

harder than normal, but no definite evidence of recent connective tissue
4067 13
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growth has been made out in thin sections of the organ. Usually the
liver in animals which die within 24 hours is full of blood, rather soft,
and dark in color. In asingle instance I found the liver to be of a light
color, and loaded with fat. As the animal was excessively fat and this
was an excepfional case, I have not supposed that the observation is
entitled to any special weight in estimating the evidence with regard to
this bacillus from an etiological point of view.

The rapidly fatal effect in those cases in which I have injected 2 or
more cubie centimeters of a eulture into the cavity of the abdomen has
led me tosuppose that death results from the toxic effects of a ptomaine
contained in the culture at the time of injection. The symptoms also
give support to this supposition. The animal quickly becomes feeble
and indisposed to move, and some time before death lies helpless upon
its side, breathing regularly, but is too feeble to get up on its feet when
disturbed. Death sometimes oceurs in convulsions, hut more frequently
without, apparently from heart failure.

My experiments upon guinea-pigs are given in the following table.
They show that this bacillus is less pathogenie for these animals than
for rabbits.

Lxperiments on guinea-pigs.

No. l Tiate. Culture. Amonnt. Whore injected, ! Tesnlt.
eas R - e
1869, vt

66 | May 20 | Agon coon ... B oo, | SUBEUL conernsseenanss | NeEative,

T8 | Juna 3 [....lo..aoaae 1t [veaal0 occceeninansa. | Yory aick, but recovored.
14 | June 13 | Glye. agar .... o0 |oeeall connen nneeasa | Reoault negative.

118 | June 24 | Aguacoco.... 100 feoellD coommncecsnsnsoa:| Dnad at § a. m, noxt morning,
121 | June 26 ... 80 ccceienas foe. |ooeadd coeeensianninnan.| Sick 2 days, but recovered.
155 | July 15 [.-catlD suan. cane | T e N s e e e Dead next morning.

162 | July 21 |.cecll0 connneen. jee |oaeelt ceaineinnona.e...| Result negative.

163 | Joly 22 [ ..do .ccccna. e e B s e R s Do,

168 | Nov, 10 Vot aae AL G T R Do,

160 | Nov. 18 |.--,qu 2, | Cavity of abdomen. - _ .| Denid at end of 20 honra,
a b B Y P | Frem e e o [ o] PSRl | e, e, Do,

171 | Wow, 80 ool e oeninnss 3oc | Subomb .oeeoe. v enn.. | Reault negative

172 | S R T o ] ) e e e D,

180 | Diegs, 17 |- -0 a e [ P P s R S S PR Do.

180 |- -0 .. ]eaa, (i E e g LTt E BT L Tl LA SR e LMo,

12,

og4 | Mar. 10 | Eonillon ...... 6ce, | Cavity of abdomen . ... Dead at end of 18 hours.
1) | e et P [ mm oIl ISR T i e SRR S Do,

I have made the following experiments on dogs:

Baltimore, November 16, 10:30 a., m., 1850, —Injected into cm:it_v of IE'IIJ[{!'I:ITIEI‘I of small
pappy, 3 months old, 2 cubic centimetres of a enlture of bacillus & in agua coco. _.ﬁ.t
2 . m. the dog appeared quite sick and indisposed to move and continued so during
the afternoon. Temperature in rectum at 4 p. m., 104° P, Nm-ul_nh{-r 17, "1n I,
the dog appears well; temperature, 100.29, lh’fw-:uuhnl.ur 18th, _nuut.lmma well ; taum;
perature, 101°.  On this dalte, at 10:30 a. m., injected into eavity of the abdomen 5
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cubic centimetres culture of bacillus z in agua coco. Temperature at 3:30 p. m.,
102,49, Dog appears lively. Next day nppumutlg,l- well. ; e
Baltimore, November 19, 10:30 a. m.—Injected into nn:nt}' nf_ abdomen of E:I1lI£l.
puppy, 5 months old, 4 cubie centimetres culture of l:let.mllma z in agua cOCo. lul1|"|-
perature just before injection, 102.4°; temperature at 3 p. m., 105.8; the animal is
evidently sick and lies quietly in its box. November 20, 10 a. m.; seems better, but
still quiet; temperature, 102.6° November 21, jumps about and appears perfectly

well,

EXPERIMENTS WITH CULTURES STERILIZED BY HEAT.

Havana, July 26, 1839.—Injected into cavity of abdomen of rabbit 120, 4 cubic
centimetres sterile culture bacillos z in agna coco.  Result negative. : :

July 28, 1880, —Injected into cavity of abdomen of rabbit I‘\’a. 130, 8 cubie centi-
metres sterile enlture of bacillus r in agna coco. Result negative.

July 30, 1889, —Injected into cavity of abdomen of rablit 137 8 enbie centimetres
sterile enlture bacillus x in agna coco, Resnlt negative.

July 30, 1880, —Injected into cavity of abdomen of rabbit 138 10 cubiec centimetres
sterile enlture bacillus x in agua coco. Result negative.

August 21, 1889, —Injected into cavity of abdomen of rabbit 152, weight 1,000 grams,
+ cnbic centimetres sterile culture bacillns z in agna coco. Result negative.

These experiments show that the death of animals which have re-
ceived in the eavity of the abdomen 2 or 3 cubic centimetres of a noun-
sterilized culture of bacillus @ is not due alone to the toxic action of a
ptomaine present in the culture, but depends upon the presence of the
living baeilli, unless in the process of sterilization at 160° I. the ptoma-
ine has been destroyed. The latter supposition is worthy of attention,
and the question may be determined experimentally by injecting cul-
tures from which the baeilli have been removed by filtration.

I have made a few experiments with a view to determining whether
animals which have received full doses of sterilized cultures have any
subsequent immunity from the effects of non-sterilized cultures.

Ballimare, Nov. 28, 1880, —Injected into cavity of abdomen of rabbit 198 G cubic
centimetres sterile enlture bacillus  (animal weighs 1,000 grams). Deccmber 11, 9
fe m., injected into cavity of abdomen 2 eubie centimetres culture bacillus & in agua
coco. The animal died at the end of 7 hours after receiving this injection.

Baltimore, March 4, 1890,—Injected into eavity of abdomen of ralbbit No. 274, weight
1,480 grams, 5 cubic eentimetres sterile eulture bacillns = in bonillon with 5 per cent
glycerine. March 10, 9 a. m, animal in good health, woighs 1,375 grams, Injocted
into cavity of abdomen 4 cubic centimetres culture bacillus z in bounillon with 5 per
cent, of glycerine. Dead next morning at 8 o'olock.

March 6, 1800.—Injected into eavity of abdomen of rabbit 251, weight 2,170 grams,
10 cabie centimetres sterile enltnre bacillus & in bonillon with 5 per cent. glycerine.
March 10,9 a, m., the animal appears well ; weight 1,750 grams. Injected in eavity
of ahdomen 5 enbie centimetres culture bacillus = with 5 per cent. glyvecrine. Died
in convulsions at 5,30, March 12,

March 13, 1880.—Injected into cavity of the abdomen of ralibit 2066, weight 640
grams, 4 cnbie centimetres sterile cultore bacillus z in bonillon with & por cent.
glycerine. March 18, 9.30 a. m., in good health; weight (10 grams. Injected into
cavity of abdomen 2 cubic centimetres bonillon enltnre bacillus . March 2210 .
m., in good health; weight 610 grams. Killed and abdominal viscera found to be nor-
mal in appearance,

Mareh 13, 1800, 12 m.—Injected into cavity of abdomen of rabbit 267, weight 645
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grams, 4 cubic centimetres sterile culture bacillus z in bounillon with 5 per cent.
glycerine. March 15, remains well i weight 610 grams. Injected into cavity of abdo-

men 2 cubie centimetres bouillon culture Laeillus z with 5 per cent. glycerine,
Animal died at 3 p. m, next day. &\

March 10, 1890. —Injected into cavity of abdomen of rabbit No. 282, welight 1,100
grams, 12 cubic centimetres sterile culture bacillus x, in bonillon with 5 per cent.
glycerine, March 22, 11 a. m., remains in good health weight 1,030 grams, Injected
in eavity of abdomen 5 eubic centimetres enlture bacillus z in Louillon with
cent. glycerine. Founnd dead next morning; intense fibrinons peritonitis.

It will be seen that these experiments give somewhat contradictory
results; some of the animals survived a lethal dose of a nonsterilized
culture after having received a full dose of a sterile eulture, and others
did not. But in those which succumbed the time of death appears to
have been delayed. Thus in experiment of Mareh 13 a small rabbit
which received at noon 2 cubic centimetres of a nonsterilized culture
did not die until 3 o’clock the next day, while another rabbit of about
the same size survived the injection of a similar amount (Mareh 13).
In another experiment (March 6) a large rabbit received a dose (5 eubic
centimetres) which usnally kills within 3 or 4 hours, but died at the
end of 43 hours.

Still the experiments as a whole do not give satisfactory evidence of
immunity as a result of the injection of sterilized eultures, and T am
inclined to look upon the partial immunity afforded as due rather to a
tolerance on the part of the peritonewm than to a general tolerance of the
toxic prodoncts present in enltures of this bacillus. This view is sup-
ported by the fact that I have had even more decided evidence of im-
munity from the previous injection into the cavity of the abdomen of
other bacilli.

This is shown by the following experiments :

Mareh 10, 1890.— Injected subentaneously into rabbit 258 1 enbic centimetre ligue-
fied gelatin culture of bacillus pyoeyanus. Mareh 22, 10a. m. weight 2,085 grammes ;
injected into eavity of abdomen 2 cubic centimetres liquefied gelatin calture of baeil-
lus pyocyanns. March 27, 2 p. m., in good health, weight 1,675 grammes; injected into
cavity of abdomen 4 cubic centimetres culture of bacillus x in bounillon with 5 per
cent. glycerin, April 2, 11 a. m., weight 1,735 grammes; injected into cavity of
abidomen 4 enbie centimetres enlture bacillus @ in bouillon with & per cent. of glycerin,

Jo reanlt.
: March 10.—Injected into eavity of abdomen of rabbit No. 255, weight 2,120 grammes,
10 enbic centimetres sterile enlture of bacillus acidiformans. March 18, 10 a. m.,
weight 1,300 grammes; injected into cavity of abdomen 5 eubic centimetres culinre
bacillus x in bouillon with 5 per cent. of glycerin. March 22, weight 1,200 grammnies;
thin and rather weak ; killed ; some evidence of peritonitis; liver apparently eirrhotic.
Mareh 15.—Injected into eavity of abdomen of rabbit No. 275, weight 550 grammes,
one-half eubic centimetre liquefied gelatin calture of baeillns 36. March 22, HTEig!Iﬁ
630 grammes ; injected into cavity of abdomen 1 enbic centimetrs c:tltu:rvu bacillns x in
bonillon with 5 per cent. glycerin. March 27, remains well; weight 750 grammes;
injected into cavity of abdomen 2 cubic centimetres bouillon eulture of baeillus z.
Fonnd dead on the morning of Mareh 21, .
NoTE—AS o rale, 2 cubie centimetres of the culture of baeillus x wmlllci_ kill o
rabbit of this size within 4 honrs, We have, therefore, evidence of & certain degree

of tolerance as o result of the previous injections,

b per
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No. 276, weight 515 grammes,

1 17 1800 —Inieoted subentanconsly inte rabbit 3
Mareh 17, 1890, —Injec Mareh 22, in good health ; in-

i i h 1 cubic centimetre Louwillon culbire of bacillns "r{I‘H.L!-i].iH-. : Fmris .
jected into eavity of abdomen 2 gubic centimelres uult._m'e 13:Lc1111m gracilis in ll:ml!-
lon, March 27, weight 560 gramimes ; injected info cavity of ;i.lll‘lll’l'IHiH‘I 23 enbic _ccull.:-
metres enlture baeillus x in bouillon with b per cent, glycorin. Animal remains in
good health April 20. : ¥ ;

Mareh 18.—Injected subentaneously into rabibit 277, weight l,nl{! grammes, 14 enbie
centimetres bonillon culture elostridinm eadaverinus. March 22, weight ﬂ,!}lﬂ gramimes;
injected into eavity of abdomen 2 cubie centimetres bonillon culture 'I};n:?!llus ;_[Ir:mtlm.
March 27, weight 1,800 grammes; injected into cavity of abdomen 3 enbic centimetres
culture bacillus z in bouillon with 5 per cant. of gelatine. April 2, weight 1,700
grammes; injected in cavity of abdomen 4 cubic centimetres culiure bacillus = in
Lonillon with & per cent. glycerin. April 4,in good health ; killed at 11 a, m. ; some
fibrinous exndation npon surface of liver, intestine, and spleen ; cirrhosis of liver.

March 18, 1890.—Injected subentaneously into rabbit No. 279, weight 690 grammes, 3
e cnbic centimetres bonillon culture of bacillus pyoeyanus. March 22, 11 a. m., weight
i Tl of Mo 780 gmmme&- . injected into cavity of abdomen 2 ecnbic centimetres lignefied gel:_ntiu
T AR (Mageh 14 eulture bacillus pyocyanus. March 27, 1 p. m., weight 795 grammes; injected into
cavity of abdomen 3 ecnbie centimetres culture of bacillus » in bouilon with & per
cent, glycerin, Animal died at 1 p. m., March 28,

Mareh 18, 1800.—Injected into cavity of abdomen of vabbit No. 280, weight 940
grammes, 5 cubie centimetres sterile culture of baecillus gracilis in bonillon. ' Mareh
22, weight 1,060 grammes; injected into cavity of abdomen 3 enbic centimetres bouil-
lon culture of bacillus gracilis (not sterilized). March 27, weight 1,155 grammes ;
injected into cavity of abdomen 2 enbic centimetres enlture of bacillus  in bouillon
a8 0 rather to g with 5 per cent. of glycerin. April 2, weight 1,060 grammes; injected into cavity of
abdomen 4 cubic centimetres culture bacillns x in bouillon with 5 per cent. glycerin.
April 4, in apparent good health; killed at 10 a. m. ; no peritonitis, no development in
pelatin stick culture from liver.

| [I.'|1':71|'|.L||w .",u'ul-'-
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A general Eoleranee of Lhe
weilims,  This view iz sop-

i (ciled endenns ol NoTe.—A larger rabbit, weight 2,270 grammes, sucenmbed to an injection of 14 enbie
i centimetres of the same cunltuve, injected on the 2d of April, at the end of 29 hours.

In this animal the antopsy revealed an intense fibrinous peritonitis,

Marck 31, 1890.—Injected into cavity of the abdomen of ralibit No. 283, weight
1,220 grame, 1 cubie centimetre culture bacillus gracilis in bonillon. April 4, 11 a.
m., weight 1,140 grammes ; injected into eavity of abdomen 4 enbie centimetres cultore
baeillus = in bonillon with 5 per cent. of glycerin. Found dead at 8 o’clock next
morning ; some peritonitis and considerable fluid in cavity of abdowmen.

Maroh 31, 1800.—Injected into cavity of abdomen of rabbit 284, weight 1,560
grammes, 1 enbie centermetre bounillon culiure of bacillos gracilis. April 4, 11 a, m.
weight 1,445 grammes ; injected into cavity of abdomen 4 enbic centimetres culture

 canity of the abdomen

3

gt i e bacillus z in bouillon with 5 per cent of glycerin, Animal sarvived injection.
g Wi March 31.—Injected into cavity of aldomen of rabbit 255, weight 910 grammes, 13
Lol st enlie cuutimutma bouillon culture bacillus gracilis, April 4, 11 a. m., weight 980
1 %0 LRI grammes; injected into cavity of alilomen 4 cubic centimetres enlture of bacillus & in

bouillon with 5 per cent. of glycerin. Animal died on fourth day after injection.
April 8, at 2 p. m., no peritonitis.

ﬂ{ﬂl'fﬁ 31, 1890.—Injected subeatancously into rabbit 286, weight 1,280 grammes, 2
cubic centimetres culture of bacillus gracilis in bouillon. April 4, 11 a. m., weight
L240 grammes ; injected into cavity of abdomen 4 enbic eentimetres culture hm:i]h?s @
in bouillon with 5 per eent. of glyeerin, Animal found dead on the morning of

: R Ll April 11 no peritonitis.  Bacillus of rabbit septicimia obtained in eulture from
gl AOE liver,

gt ot NﬂTI':-—'ItIiE probable that the preceding rabbit also died from rabbit septicimia
L | which at this clnlptau carried off a number of rabbits kept in the same cage, among
others, three which had injected in the eavity of the abdomen a sterilized culture of
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bacillus pyocyanus, Pure cultures of bacillus caniculacida were obtained from the
blood of all of these. :

I have made a few experiments to determine whether any protection
18 afforded by subentaneous injections or injections in the ear vein
These are given below.

5 t.:':f::::t:::t:r;;,ttﬁﬂ.l ;i_:l,:uutu{lliutn the ear vein of rabbit No, 210, wnjg_hf 1.2!31_’rgrummes,
2 acillus & 1n agoa coco. January 3, 10 a. m., injected into cavity
of abdomen 13 enbie centimetres enlture of bacillus z in agua coco ; Felnvary 3, 10 4.
m., weight 850 grammes, very thin and feeble; injected into cavity of abdomen 2
cubie centimetres enlture of bacillus « in blood sernmm, Dead next Morning.

December 17, 1850.—Injected into the ear vein of rabbit 2114 drops of culture of
bacillus x in agua coco.  Janunary 3, 10 a. m., injected into cavity of abdomen 1 eubie
centimetre -:H'-]EIITG baﬂj.”.l'w zin agua coco. Found dead on the morning of January
8 (5 days). No peritonitis, ne bacilli fonnd in liver.

January 8, 1890.—Injected into ear vein of rabbit 218, weight 1,180 grammes, 3 drops
of enlture of bacillus x in blood sernm, Februry 3, 10 a. m., weight 1,710 grammes,
injected into cavity of ablomen 2 cubic centimeters enltore of bacillus z in blood
gernm kept invoven at 20° C. for 20 days. February6, 10a. m,, weight 1,600 grammes;
injected into cavity of abdomen 5 eubie centimetres culture bacillus # in bouillon
with 5 per cent. glycerine in oven at 35° C. for 3 days. Dead next morning at 8
o'cloelk, .

Mavreh 13, 1890.—Injected into ear, not in vein but into connective tissue, b drops
of a bonillon enlture of baeillug . March 18, 10 a. m., weight 2,010 grams ; injected
into eavity of abdomen 3 cubic centimetres bouillon enlture bacillus 2. Dead unext
morning at 8 o'elock.

Mareh 13, 1890, —Injected subentaneonsly into left side of rabbit 265, weight 1,520
grammes, 2 cubic centimetres bonillon enlture of bacillus x. March 18, in good healils,
weight 1,450 grammes injected into cavity of abdomen 4 enbic centimetres eultura
bacillus @ in bouillon with 5 per cent. of glycerine. March 22, 10 a. m,, in good health,
weight 1,320 grammes.  Killed, some fibrinous peritonitis.

In the following experiment a rabbit which survived the injection of
1 eubic centimetre in the cavity of the abdomen succumbed at a later

date to a larger quantity :

January 3, 1800, —Injected into the cavity of the abdomen of rabbit 216, weight
1,425 grammes, 1 enbic centimetre of a cultore of bacillus x in agna coco. February
3, 10 a. m., the animal has had an abscess in the middle of belly and is now very thin,
weight 920 grammes; injected into cavity ofabdomen #eubie centimetres enlture baeil-
lus = in blood serum. Died at 12 m., Febrnary 4. Adhesions of intestine from ol
peritonitis; considerable fluid in cavity of abdomen ; liver very small and rather dark

in color,

Experiment of March 13 gives evidence of immunity resulting from a
snbeataneous injection, but more experiments are necessary to estab-
lish this point.

The experiments in this series do not support the idea that an infeec-
tious disease is produced in the rabbit by inoculating it with cultures
of bacillis @, but a partial immunity from the effects of intra-peritoneal
injections appears to result from previously introducing the bacillus
into the eirculation.

As already stated the evidence favors the view that death results
from peritonitis (and toxmemia?) indueed by intra-peritoneal iujfzutinns,
and that a tolerance on the part of the peritoneum may be established by
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the injection of cultures of certain other bacilli, or of sterilized cultures of

bacillus .
I have also made a number of ¢ : | mina
the effects of temperature upon the virulenee of cultures of this

bacillus.

xperiments with a view to determine

EREEZING DOES NOT DESTROY VIRULENCE.

February 5, 1890, 10 a. m.—Injected into cavity of Fl.hdume_-u of rabbit No. 238,

weight 775 grammes, 2 enbic centimetres enlture of bacillus « in blood serum, l'mmEn

for 2 Liours in ice and salt wixture. Dead next morning at 8 o'clock. Baeillus x in
ulture recovered from liver.

Im;‘:}b‘:-uary 5, 1800, 10 a. m.—Injected into cavity of abdomen of rabbif 220, wuig'l.!t-

810 grammes, 2 cubic centimetres culture baeillus = in blood serum, ﬁ?mn 2 hours in

ice and salt mixture. Dead next morning at 8 o'elock. Bacillus z in pure eulture

recovered from liver.
For the following experiments the cultures were made at a tempera-

ture of 202 C.

Janwary 31, 1890, 9:30 a. m.—Injected into cavity of abdomen of rabbit 223,
weight 1,250 grammes, 2 cubic centimetres cultore bacillus in blood serum, No. 5 of a
series cultivated at intervals of 3 days in incubating oven at 20° C. Found
dend on return to laboratory at 12:30 a. m.

Febraary 26, 1890, 9:30 a. m.—Injected into cavity of abdomen of rabbit 234,
weight 945 grammes, 14 cnbic centimetres enlture bacillus x in blood serum, No.Bof a
geries at 20° C.; culture was 22 days old at time of injection. Animal dead next
morning at 8 o'clock, .
February 26, 1890, 9:30 a. m.—Injected into eavity of abdomen of rabbit 35,
weight 1,000 grammes, one-half cubic centimetre culture bacillusx in blood serom
(same colture as nsed for rabbit 234), enlture No. 8 of series at 20° C.; 22 days old.
Animal dead next morning at 8 o’clock.

For the following experiments the cultures were made at a tempera-
ture of 352 O.:

Janwary 3, 1280, 9:30 a. s.—Injected into cavity of abdomen of rabbit No. 220,
weight 1,330 grammes, 2 cubic eentimetres eulture bacillus x in blood sernm, No. § of
sories at 357 C., eulture 3 days old. Animal found dead next morning at 8 o'clock.
Pure enlvnre of bacillng @ from fluid in peritoneal cavity.

February 3, 1890.—Injected into cavity of abdomen of rabbit No. 227, weight 955
grammes, 2 enbie centimetres eulture of bacillug x in blood serum, No. 3 of series at
35° C., enlture 12 days old, Animal survived injection, and on March 5 weighed
1,340 grammes. At 10 a, m. this date injected into cavity of abdomen 4 cubic cen-
timetres enlture bacillus » in bouillon with & per cent. glycerine, 3 days in oven at
35% €. Animal dead next morning at 8 o'cloel. .

February 27, 1800, —Injected into cavity of abdomen of rabbit 232, weight 920
grammes, 14 enbic centimetres culture bacillos & in blood sernm, No. 8 of series at
3459 C., enlture 22 days old. Animal survived injection, and on March 6 weighed 850
grammes. 10 a. m. injected into ecavity of abdomen 4 cubic centimoters culture
bacillus z in bouillon with 5 per cent. of glycerine. Found dead next morning at
B o'elock. :
February 27, 1890, 9:30 a. m.—Injected into eavity of the abdomen of rabbit No. 233,
weight 15 grammes, 1 enbic centimetre eulture bacillus x in blood serum, No. 8 of
uc:;l:l’u:i at 35 C. (same as nsed for rabbit 232), culture 22 days old. Animal died at
730 p. m,

RS WS
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The experiments in this ies indic: dralence is dimini

" kenpi”;“ g t';;rt;::;ui;??""i IIHT.]E;HL: that 'u‘II‘lil]L]'IGG is dnnmfsllcd
7 , . time at 35° C., but show that the animals
which survived an intra-peritoneal injection with these attenuated eul-
tures are not protected from the lethal effects of a recent culture,

I would say finally with reference to this bacillus that I have not
encountered it in my comparative researches made by the same methods
upon cadavers from other diseases than yellow fever.

In a single instance I obtained bacillus z in a culture from the liver
of guinea pig 179, inoculated with 3 drops of material from the liver of
a case of tuberculosis kept 48 hours in an an tiseptic wrapping,

The animal died on the sixth day after receiving the inoculation and
Iq recovered from the effused sernm in the subeutaneous connective
tissue, a bacillus which presented all the characters of bacillus #. A
culture of this bacillus in agua coco killed rabbit 205 in 7 hours (3
fzul?iu centimetres) and rabbit 207 in 4 hours (24 cubie centimetres).
T'his seemed to exclude bacillus @ from further consideration as the
possible etiological agent in yellow fever; but upon referring to the
history of this gninea pig I found that it had been inoculated a week
previously with a culture of bacillus @ (one-half cubic centimetres
injected subcutaneously, November 20, at 10 a. 1. ).

It will be remembered that the guinea pig is not killed by sub-
cutaneons injections of cultures of this bacillus. To test the question
as to whether bacillus @ could survive for some days in the tissues
of an inoculated guinea pig, I made the following experiments:

December 17, 1839, 9 a. m.—Injected subeutaneonsly into gninea pig No. 189 1 eubic
centimetre culture bacillus z in agua coco. The animal remained in apparent zood
health, and was killed at 11 a. w. December 23. Cultures were made from its liver and
spleen; in both bacillus # was obtained in pure culture,

The experiment was made in duplicate, 1 cubie eentimetre of the same
culture having been injected into guinea pig 190. The animal was
killed at the same time, and cultures made from the liver and spleen
contained bacillus a.

No 3. Bacillus acidiformans.—(My bacillus i of 1888.)

This bacillus I first obtained in June, 1888, from a piece of yellow-
fever liver which had been preserved for 48 hours in an antiseptic wrap-
ping; 1t was associated with bacterinm eoli commune and my bacillus
cadaverinus. 1 have since obtained it from liver preserved in the same
way in two of my comparative autopsies.

It is, therefore, excluded as far as the etiology of yellow fever is con-
cerned, but as it is pathogenic and has some interesting characters I
have given some time to its study.

The morphology of this baeillus is shown by my photomicrograph,
Fig. 1, Pl. vir. 1t is larger than my bacillus @, and like it differs con-
siderably in its dimensions at different times; the diameter may be as
much as 13 . Usnally it has the appearance of a short rod, one and a
half to two times as long as broad, but the elements are often oval in
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form. It is not motile. Like the colon bacillus and bacillus x it is a
Sacultative anairobie, and like them it grows freely in an acid medinm—
fleshi-peptone-gelatine containing 0.2 per cent. of hydrochloric acid. In
enltures containing glyeerine or sugar it produces an abundant evolu-
tion of earbon dioxide and a volatile acid is formed. Bouillon cultures
to which 5 per eent. of glycerine has been added, and which have been
earefully neutralized, acquire a decidedly acid reaction as a result of
the growth in them of this baecillus, but without the addition of glyeer-
ine no acid is formed. I therefore infer that it has the power of break-
ing up glycerine, and have named it bacillus acidiformans. In cocoanut
water, which contains glucose, it produces an intensely acid reaction
and an abundant evolution of earbon dioxide.

It does not liquefy gelatine, and in stick eultures grows abundantly
both on the surface and along the line of puncture. At the end of 24
hours at 22° 0. a rounded white mass is formed upon the surface re-
sembling the growth of Iriedlander’s bacillus; at the bottom of the
line of puneture the separate colonies are gpherical, opaque, and pearl-
like by reflected light. Gas bubbles are formed in the gelatine. (See
Fig. 5, Pl. vi1.) At the end of a week the surface is covered with a
thick white semi-fluid mass.

In gelatine roll tubes the superficial colonies are translucent or opaqué
and spherical or somewhat irregular in outline ; by reflected light they
are slightly irridescent; the deep colonies are spherical, opaque, and
homogeneous.

The growth upon the surface of nufrient agar is abundant and rapid,
of a shining milk-white color, and cream-like in consistency. An abun-
dant development forms along the line of puncture and the eulture
medinm is split up by gas bubbles. In glycerine agar the evolution of
gas is very abundant and the eulture mediom acquires an intensely
acid reaction.

On potato the growth is abundant and rapid at a temperature of 200
to 30° O., forming a thick; semi-fluid mass of a milk-white color.

I have not obtained any evidence that this bacillus forms spores ;
the enltures are sterilized by 10 minutes’ ex posure to a temperature of
160° F.

When caltivated in bouillon to which 5 per cent. of glycerine hus been
added tlfa .nult.ure medium aequires a milky opacity and there is a copi-
ous IITEL:IpltE'I?E, of aviseid consistency, consisting, of bacilli y during the
period of active development the surface is covered with gas bubbles

a8 i.n a snﬁehm:ine lignid undergoing aleoholic fermentation, and the
liquid has a decidedly acid reaction,
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Pathogenic for vabbits and guinea pigs.—This is shown by the follow-
ing experiments :

Animal, rate. Culturs, Amonnt. | Where injes ted, Result.
1888,
Guinea pig ..| Aug. 81 | Potato.......| Small ... Cavivy of abdomen ...| Died at end of 27 houre.
bR GO 1 - i [ S PSSR ree 0 0 e s i aans | BBSCOTOTEL
Rablit ceeues Bopt. 8 | Bonillon.....[ 2 e0.eees)oee o ann. ... -«..| Died on fourth day.
Guinoa pig ..| Sopt. 1 |....do._...._. 200.ccoifoeeitldnninsiannnnon..| Died at end of 16 hours,
T seeeea| Bopt. & |.oolo .o B et e D s reeanrnannnnsan.| DHed at end of 40 hours.
Rablit o.oo.o} Sept. 8 oo oo 18 00 e feeaallO e e, Died at end of 16 honrs.
I e il SRR RS [T lew.....| Sobentancons .. ......| Died on soventh day.
T, e o o] PR i PR [ e T s e e Do,
M e Septe. T le..udlo .oo.....| % co.. .| Cavity of abdomen ... Died on fifth dagy.
Guinea pig - Sept. 11 |....do ... ... 2oo.....locdo . .e .o ... Died at end of 28 hours.
1880,
Rabibit. ...... Nov. 12| Agnn soco...| 1 e o . |.odo . oocaeian. «er--.| Rocovered.
[0y ezt Dee. M I e [t L P b e R e S o
I - e e Doc. 24 i (i [V i [T sl IR R T S e Died at end of 28 hours,
1800, !
DG 2 Fob. 15 |....d0 ..c.o...| Lian..... PN . [ TP ) - .. s
Ly S Fob. 28 | Bouillon .....! 2 ee.....]. B [ e S sssnna| IMed at end of & hours.
Do Mar. 1| Blood serum | 1j ce [ S SR S e Died at end of 22 hours.
S T S Rar- e e s e D i e s a ey Tro.
LY s Mar. 2 | Booillon ... .1 2 oc.....].. e e e i Died at end of M hours.
Do..ceaa| Mar. & | Blood H.I!Il'll:l:lll.i 200 .. FE| s o DA S Tha. :

The following experiments have been made with sterilized eultures of
this bacillus:

Amnimal. ! Date. Culture, Amount. Where injected. Resanlt,
| 1800,
Babbit..---....| Mar. 4 | Bullion ....s.. 6 ee. | Cavity of abdomen............| Negative
T MR 1 € (T R P e R ] e e A e R
3 FORRRRRERR 5 L 1 (1 (S [ e 0ol |t dh S e Do.
1 frieiie e A:pr. L e e 10 ee. [oen e e e o e S Da.
17 PR o 1 A [ (R [ RS Rt 1 (7T [ 1, SR e e A Do,

In animals which suceumb to an intra-peritoneal injection of a cul--

ture of this bacillus the intestine is commonly hyperiemie, the spleen
enlarged, the liver normal. The bacillus is found in the blood in
rather small numbers, and may always be obtained in enltures from

the blood or the parenchyma of the liver or spleen.

No. 4. Bacillus cavicida Havaniensis.
This bacillus was obtained from the contents of the intestine of a
yellow fever eadaver in Havana, in 1880 (Autopsy No. 24), through in-
oculated guinea-pigs, as follows :
June 13, 12 m.—Injected subeutaneounsly into gninea-pig No. 102, 3 minims of \"ist:itl
muens from intestine of Case 24; collected at 9 a. m.; not black. The animal died

at 8,30 a. m., June 14 ; considerable collection of bloody sernm in subeutaneous con-
nective tissue containing a motile bacillus, June 14, 10 a. m., injected subeutaneously,

(My bacillus & * Havana, 1889.)
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: inea-pie 102,
into gninea-pig 105, 3 minim{g of h!nu:lf;; a-,;::]u;;n;l. -ir.u:nn':fc:::ﬂi::: !::“ll;:j“ :Lﬁ?r‘::]:.i;lu}lI;-'t]ilii]sl-
June 15, 6 a. m., the animal 18 very r.t‘: Y r-.. ; m";h ]ilw.r ale, abdominal
”-iell {Lt 7-:5.U I.L| I'l .';“m:lﬂir:f;;:t-":::tilli:::ln :l:l]t:i-[.::l:l;n:]:':::n:::n from li\'e:'; a fow in [lrk‘-l':
:;:T:t‘::-:n !:‘::;:::H;:I::m F;II.‘ inuurt. Fi'm:uu culture of motile bagillus from blood of heart;
slide 1241 : :

This is an actively motile, non-liquefying bacillus. i

It is a facultative anaérobic. In gelaune atluk-lrll“_lll'ﬁﬁhﬂlﬁ_ ﬂlﬂwfi
upon the surface is very scanty and thin, not Exteﬂﬂ-mg‘f?f “‘;"" t, 11'1
point of puncture ; along the line of llmucl:m:e are develope H.HH
translucent, I,'Eapl.li],r_e, splherical colonies, which later become opaque

stimes granular.

m}_;luﬁ;:;:';;ue rsﬁlit-uhes, at the end of 24 hours at 22° C., the deep colo-
nies are very small spheres of a pale straw-color, later they become
opaque light-brown spheres, or may have a ] dark {:Uflt-['ill mass Sur-
rounded by a transparent zone. The superficial colonies at the end of
5 davs are small translncent masses of a pale straw {:ﬂlﬂl_* towards the
m“tén with thin and irregnlar margins; sometimes with a ant::ui
light-brown nuclens; at end of 10 days the deep colonies are still quite
small, of a brown color, and opaque. _

In glycerine-agar roll-tnbes at end of 24 hours the deep culqnms :1@3
in the form of a biconvex lens, and appear spherical when viewed in
face and biconvex when seen from the side ; they have astraw eolor by
transmitted light, and are bluish white by reflected light ; the super-
ficial colonies are translucent with a bluish-white Inster.

On potato, at 222 C., at the end of 48 hours there is a thin dirty yel-
low growth of limited extent; at the end of 10 days there is a thin
samboge-yellow layer and little masses of the same color; the growth
is quite thin, with irregular outlines, and is confined to the vicinity of
the impfstrieh.

(Girows in nutrient agar containing 0.2 per eent. of hydroehlorie acid
(1:500) Thermal-death-point 130° I, (about 55° C.).

(irows in agua coco without forming gas, and canses the liquid to
become slightly translucent, not milky.

Not killed by 30 minutes exposure to a temperature of 10° F.

In its morphology this bacillus closely resembles the colon bacillus,

It does not correspond with the deseriptions of bacillus cavieida
(Brieger’s baeillus). This, according to Fliigge and Kisenberg, forms
very characteristic colonies. ¢ Sehr charakteristie, in form sehr sehiin

~ gruppierter, weisslicher, konzentrischer ringe, die iinlich angeordnet
sind, wie die Schuppen auf dem Riicken einer Schildkrite” (Eisenberg),

I have not seen anything answering to this deseription in the colonies
of the bacillus under consideration. In order to make the comparison
with Brieger’s bacillus, I obtammed from Dr, A. C. Abbott a cultare of
this bacillus from the stock preserved in Professor Welel's laboratory

T
&

in Baltimore, This also did not present the characteristic colonies
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above _descrfm-{l, nor did it kill guinea-pigs. Since my return to Balti-
more 1 have again obtained a eulture from the same sourees and again
II;WIL'. been unsuccessful in killing gninea-pigs with it. A {:ereful com-
parison side by side with the bacterinm coli commune shows that in its
Flmruhcters of growth and in its morphology (his bacillus of Brieger is
identical with the bacillus of Escherich. Whether the enltures pre-

served in German laboratories preserve their pathogenic power 1 am
unable to say.

The cultures of my baeillus eavicida Havaniensis which I bronght to
Baltimore with me, upon being replanted after an interval of 3 months,
failed 1o grow. I have therefore lost this intercstin g bacillus from my
collection. :

I‘t i.s very pathogenic for guinea-pigs, not so pathogenie for rabbits.
This is shown by the following experiments:

Havana, June 16, 1889, 12:30 p. m.—Injected subentaneonsly into guinea-pig 109, 3
minims of a eulture in agna coco from heart of gninea-pig 105 (see above). Animal
found dead next morning at G o'clock, Very slight subeutaneons edema near point
of inoculation. Liver light in eolor, contains a few bacilli; stomach hyperwemic.

Jungl7, 10 a. m.—Injected subentaneonsly into guinea-pig 110, 4 drops of a culture in
agua coco from heart of guinea-pig No. 105.  Animal died at 10 p. m. same day. Con-
siderable subcutaneous cxdema containing bacilluszz.  Bacilli in liver not numerons,

June 17, 10 a. m.—Injected subentaneounsly into gninea pig 110 4 four drops of a cnl-
ture in agua coco from heart of guinea-pig No. 105. Animal died at 10 p. m. same
day. Considerable subeutancouns cedema eontaining bacillus z .  Baeilli in liver not
NUIMerons.

June 17, 10 a. m.——IquBtedr into cavity of abdomen of guinea-pig No. 112 4 cubie
centimetre culture bacillus  xin agua coco.  Died June 12 at 12 m.

June 18, 7 a.m.—Injected subeutaneonsly into gninea-pig 113, 1 drop of bloody
terum from cellular tissne of guinea-pig 110 (see above), Died at 9 p. m., next day.
But little subentaneous effusion ; liver light in color, contains much fat, spleen large.

June 19, 2:30 p. m.—Injected subeutaneously into gninea-pig 114, 1 drop of fluid
from anmrobie culture in glycerin agar of bacillus zr. June 22, the animal has
been very sick but now appears better. June 24, appears well. Died June 2%, enl-
sure from blood of heart, negative.

June 23, 10 a. m.—Injected subeutaneously into gninea-pig 118, one-half eubic cen-
timetre cultnre of baeillus xx in agua coco (third eulture from heart of guinea-pig
105). Awnimal died at 9 p. m. the same day.

July 17,8 a. m.—Injected subentaneonsly into guinea-pig 155, one-half enbic centi-
metre enlture of bacillus @z in agna coco, from agar stick culture two weeks old.
Found dead at 6 a.m. next morning. Extensive collection of Lloody serum in walls

of abdomen,
LXPERIMENTS ON RADBBITE,

Havana, June 20, 1889, —4 p. m.—Injected subeutaneonsly into rabbit Ne. 114, weight
900 grams, 1 cubic centimetre eulture bacillus zx in agua coco. June 22, remains
well but has a collection of bloody serum in walls of abdomen from which a pure
culture of bacillos zx was obtained. Died in convulsions at 6 a. m. July 23.

June 23, 1859, 10 a. m.—Injected subeutaneously into rabbit 115, one-half eubic
centimetre culture of bacillus xx in agua coco. Dead at 6 a.m. July 25. Has had
a profuse, watery diarrhea; no subeutaneous wdema. .

June 24, 4 p. m.—Injected snbentaneously into rabbit No. 117, 1 cubic centimetie
enlture bacillus xr in agna coco. June 25,6 a.m.,declines food ; temperature in

rectum 106° I, This animal recovered.
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June 26, 9:30 a. m.—Injected into cavity of abdomen of rabbit 118, 1 cubie centi-

metre culture bacillus zz in agua coco. Aunimal recovered. g . _
July 7,930 a. m.—Injected into cavity of abdomen of rabbit 123, 1 enlbic -::uublmutru-

eulture of bacillus zz in agua coco. Recovered.
‘No. 5. Bacillus hepaticus fortuitus. {Sternberg. )

Obtained in enltures from Dbloody serum in connective tissue of
guinea-pig 119, inoenlated with blood from liver of case 23, :

An airobie, non-liquefying bacillus, not observed to be motile, or to
form spores.

In gelatine stick cultures does not grow along line of paneture except
to a slight extent near surface. On surface a white mass is formed
about the point of puncture. See Fig. 8, PL. VIIL ;

In gelatine Esmarch roll-tubes forms spherical light brown colonies,
homogeneous or finely granular; at end of 4 days deep colonies are
lobate, and the superficial are like a mamma in form, with striations
radiating from the center, and of a dark brown color.

Upon surface of agar stick eulture a soft and rather thin white layer
is formed at end of 3 days at 26° C.

Upon the surface of glycerin-agar the development is quite rapid,
nearly the entire surface being covered at end of 24 hours with a milk-
white growth, in inenbating oven at 35° C.

On potato at end of 48 hours a rather dry and thick cream-white
growth formed along the impfstrich at end of 48 hours. The potato has
a bluish discoloration which afterwards disappears; at end of 2 weeks
a rather thin, light brown semi-fluid layer covers the entire surface,

Abundant growth in agua coco at end of 24 hours at room tempera-
ture, withont formation of gas.

Resembles baeterinm eoli commune in its morphology, but is differ-
entiated from this bacillus by the fact that it is strictly aérobic, by its
eolonies in gelatine plate cultures, ete. See Fig. 1, Pl. viIr.

Not pathogenic for rabbits (single experiment in which 1 cubic centi-
metre of a culture in agua coco was injected into cavity of abdomen).
No. 6. Bacillus intestinus motilis. (Sternberg. )

Obtained in cultures from the contents of the intestine of yellow-fever
cadavers in Havana, 1859, |

A small, actively motile, non-liquefying bacillus of the * colon group.”
A facultative anaérobic. In gelatine stick cultures pale straw-colored
colonies along line of puneture to bottom, and a rather thin translucent
white layer upon surface. Sometimes a nebulous outgrowth oceurs
from the line of puncture and tufted outlying eolonies are formed
thronghout the gelatine ; at other times, in old eultures, a few feathery
tufts sprout out from the line of punecture.

In gﬂ]ﬁ.Fil‘lE roll-tubes, at end of 24 hours at 27° C. the deep colonies
are ﬂ.;‘!llerm:ﬂImldhhnmngmmuus and of a pale straw color ; superficial
colonies are like little drops of water, of a pale brown color.

Grows in agoa coco without forming gas,

R ——
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On p.nl:altu the growth is rather thin and of a pale yellow color, not
extending far from line of impfstrich, :

In its morphology this bacillus resembles the * colon bacillus? of

Escherich, but it is distingunished from it by its active movements, its °
]

colonies in gelatine roll-tubes, ete. See Fig. 2, Pl. viix
Not pathogenic for guinea-pigs; not tested upon other animals,

No. 7. Bacillus cavia fortuitus. (Sternberg,)

Obtained in pure eulture from liver of guinea-pig 134, inoeulated
subecutaneously with 2 minims of material from liver of case 27, pre-
served 48 hours in an antiseptie wrapping, : '

An actively motile, non-liguefying bacillus, Facultative anairobic.

In gelatine stick cultures there is a scanty growth on surface at
point of puncture; growth to bottom of stick, where the colonies are
spherical, translucent, straw-colored and pearllike by reflected light.
Colonies in gelatine roll-tube at ‘end of three days, small, spherical,
light brown in color at first, later opaque, sometimes with an opaqne
granular central portion surrounded by a transparent zone.

Growth on potato at end of a week in form of small dirty yellow
MMASKES,

Does not form gas in agua coco.

The morphology of this bacillus is shown by my photomicrograph.
Fig. 3, Pl. viIL

A culture in agua coco (1 cubie centimetre) injected subeutaneously
into guinea-pig 133 gave a negative result. No further experiments
made with reference to pathogeni¢ power.

No. 8. Bacillus caniculacida. (Koch.)

I obtained the bacillus of rabbit septiccemia in Havana under the
following circumstances: A guinea-pig was inoculated subeutaneously
on the 31st of July with 2 minims of material from the liver of case
29, kept 45 hours in an antiseptic wrapping. The animal died at the
end of 26 hours and 1 cubie centimetre of a enlture in blood serum
from its liver was injected on the Gth of August beneath the skin of a
rabbit. The animal died at the end of 22 hours, and a culture of the
bacillus of rabbit septiciemia was obtained {rom its liver. Two drops
of blood from the heart of the above rabbit injected beneath the skin
of another rabbit cansed its death at the end of 20 hours. Its blood
contained the same baeillus.

On the 10th of August another rabbit was inoeulated subeutaneonsly
with 3 minims of material from the liver of case 51. This animal died
in convulsions at the end of 48 honrs, and the bacillus of rabbit septi-
ciemia was recovered from its liver.

On the 11th of August at 3 p. w. one-half enbic centimetre of a enl-
ture of this baeillus in veal broth was injected beneath the skin of
another rabbit. This animal died at 9 p. m. the same evening and the
baecillus was found in abundance in its blood,

b
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Having in the rabbit a test for the presence of this bacillus, and
having found it in two cases, I continued the search for it in some sub-
sequent autopsies as follows :

August 12, 1:30 p. m.—Injected beneath the skin of rabbit No, 164, 5 minims of liver

pulp from case 32, Result negative,
August 13, 12:30 p. m.—Injected subeotaneously into rabbit 169, 4 minims of liver

pulp from case 33, Resulf negative,
August 15, 1:30 p, m-—Injected snbentaneonsly into rabbit 171, 1 cubie centimeirs

of material, principally blood, from ecase 35. Result negative.

August 17, 9350 a. m—Injected sabeutaneonsly into rabhbit 176, 4 minims from liver
of case 15, kept 48 hours in antiseptic wrapping, material contains bacillus N and
other baeilli, Animal found dead at 6 a. m. Aungust 21, Bacillus of rabbit septi-
cemin not present. A motile baeillus obfained in enltures from liver,

Auwgust 19, 7:30,—I[ojected subentaneously into rabbit 178, one-half cobie ecenti-
metre crushed parenchyma from liver of case 36.  Resolt negative.

Awugust 21, 10:30 p, m,—Injeeted subentaneously into rabbit 183, 2 minims material
{rom liver of case 37, Result negative.

Aungust 22, 1:45 p. m.—Injected subentaneonsly into rabbit 184, 1 culic cenitmetre
blood and crushed parenchyma from liver of case 38. Result negative,

These experiments suffice to show that the presence of this widely

distributed pathogenic baecillus in two cases was accidental, and of no
significance so far as the etiology of yellow fever is concerned.
No. 9. Bacillus Havaniensis {Stcrnhm-g}.

This is an aérobie, chromogenic baeillus (micrococeus?) which I ob-
tained in my cultures from the kidney in a single case, in Havana, in
1588, It is extremely small, as will be seén by reference to my photo-
micrograph, IMig. 1, Pl 1x, and should perhaps be deseribed as a micro-
coceus.

It is not motile, and, so far as my observations go, does not form
spores.

It does not liquefy gelatine, but grows upon the surface of flesh pep-
tone-gelatine as an opaque, brick red or carmine layer, which develops
a.sluwl y and extends very gradually from the point of inoculation, There
15 a seanty development near the surface in gelatine stick cultures, but
the characteristic color is only formed upon the surface where tlu;rc is
free access of oxygen,

On nutrient agar the growth is slow but continuous, forming at the
end of 10 days at the room temperature a heaped-up carmine ulj-:uss

Frequently this bacillus fails to grow upon the surface of cmﬁmd
p.nmto_, perhaps because of an acid reaction of the potato. But some-
times it grows as it does on nutrient agar, forming a thick irregular
mass of a bright carmine color, as seen in Fig. 1, P1. x1x. Dr., I&m‘r
of the Hoagland laboratory, who succeeded in obtaining a eulture n:fn}
potato after I had failed, thinks that it 2rows more readily on cooked
potato wh'{uh has been kept for some time and has become 1]rr. =
....:;ln{fhm“ﬂ lzu.ll-tuhna the colonies are small, spherical, tl‘t‘l-nslm:cnt
: a beautiful blood-red eolor, :

I have a variety of this bacillus in eultivation whicl Las scarcely any
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color—a trace of pink only, This is from a pure culture which had the
usnal deep carmine color and which I kept for a year in a hermatically
sealed glass tube. Upon replanting it at the end of this time in nutri-
cnt agar it grew, but has since been almost without color. The growth
is also less abundant, This bacillus is not pathogenic for guinea pigs. 1
have not tested it upon other animals.

No. 10. Baceillus vacuolosis (Sternberg).

L obtained this bacillus in one case in my eultures from the intestine,
in one case from the stomach, and in one case a few colonies were
obtained in cultures from the kidneys.

The morphology is shown by my photomicrograph, Fig. S PLIx, It
varies considerably in its dimensions, especially in old cultures, in
which a variety of involution forms are encountered. The rods are
often more or less curved and may grow out into long-jointed filaments,
They present the appearance of containing numerous vacnoles in the
protoplasm; these are not spores, but this bacillus forms, under certain
circumstances, large oval spores. It is sometimes motile, the move-
ments being slowly progressive, with a to and fro movement, as if pro-
pelled by a flagellum, It liguefies gelatine siowly in eup shape, the lique-
fied gelatine being quite viscid with a eream-white layer of baeilli on
the surface. It does not grow in an acid medinm.

In nutrient agar the growth along the line of puncture is scanty ; on
the surface it forms a cream-white layer and the bacilli grow out into
long-jointed filaments. =

On potato it forms a thin cream-white layer,

Not pathogenic for rabbits; not tested upon other animals.

No. 11, Bacillus fluorescens liguefaciens.

This bacillus I first encountered in Havana, in 1888, in enltures from
the spleen, stomach, and fluid in the peritoneal cavity of case 2. In my
researches in Deeatur, in the antumn of the same year, I obtained it in
a number of cases in my cultures from the feces of yellow-fever patients,

It is a motile, liquefying bacillus, which forms a greenish pigment and
rives to the liquefied gelatine a flnorescent greenish color (see Fig. 2,
Pl. xx1). A thick white deposit, consisting of baeilli, settles to the floor
of the liquefied gelatine.

On potato, at the end of two weeks, at the room temperature a rather
thin pale brown layer covers the greater part of the surface; this has a
varnished shining appearance as seen in Fig, 1, PL xXXI.

This bacillus is about 0.8 u in diameter and four or five times as long
as broad. It is frequently joined in pairs, as seen in my photomicro-
graph, Fig. 2, PL 1X.

I have made no experiments with reference to its pathogenic power,
having lost my culture of it during my absence in Havana last sum-
er,

e,
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saard).
No. 12. Bacillus pyocyanus (Gesanrd
Obtained from the liver of case 28, Havana, 1839, and from the

feces of a case in Decatur, in 1888; a 1iqnef3i13g bacillus ‘which forms
a green pigment and appears to be identical with the bacillus pyocya-

nus, ‘ : .
It is actively motile. Its morphology mlshown in zny plmf;mmcm-

graph, Fig. 1, PL X, and its growth in gel_a-tum by Fig. 2, PL IX. .
Upon potato a chocolate-colored layer is formed, as shown in I ig. 3,

Pl. x1x. The potato sometimes acquires a green color and sometimes

does not. :
Agar enltures acquire a beautiful fluorescent green color, which pen-

otrates the medium from the surface, where the pigment is formed in
presence of oxygen. Old agar cultures acquire an r:}liv?-hrnwn qo]or.
The growth npon the surface of agar is abundant, of a white color tinted
slightly green, and is quite viseid.

A thin mycoderma forms upon the gurface of the liguefied gelatine in
gelatine cultures, and itis here that the pigment is formed. .

Young colonies in gelatine roll-tubes are coarsely granular, light-
brown in color, and are sometimes surrounded by a transparent rufile-
like margin, as shown in Fig. 3, Pl. x. Later liquefication oceurs, as is
shown in Fig. 4 of the same plate, :

This bacillus is pathogenie for guinea-pigs and rabbits, as shown by
the following experiments :

Baltimore, March 13, 1890, 10 a, m.—Injected snbentaneonsly inte gninen-piz 200
one-half cubic centimetre liquefied gelatine-culture of baeillus, 12, Found dead next
morning at B o’clock ; bacillus pyocyanns recovered from blood of heart.

Mareh 10, 9:30 a. m.—Injected into cavity of abdomen of rabbit 1 cubic centimetre
liguified gelatine-culture of bacillus 12, Animal died without convulsions at 1
o'clock the same day.

March 10, 9:30 a. m.—Injected subentaneously into rabbit 258, weight 2,075 grammes,
1 eubie centimetre ligueficd gelatine-culture of baeillus 12. Animal recovered, and
on the 224 of March received in the cavity of the abdomen 2 cubic centimetres
liguefied gelatine-culture of the same bacillus. Result negative. (Protected by first
inoculation. )

Mareh 13, 10 a. m.—Injected into cavity of abdomen of rabbit No. 262, weight 720
grammes, one-half eubie centimetre liquefied gelatine-culture of bacillus 12, Ani-
mul found dead next morning at 8 o’clock. Bacillus recovered in pure enltnre from
liver.

Marek 13, 10 a. m.—Injected subentaneonsly inte rabbit No. 263, weight 650
grammes, one-half enbic centimetre liguefied gelatine-culture of bacillns 12,  Animal
found dead next morning at 8 o'clock. Bacillus recovered in pore calture from liver,

March 15, 9:30 a. m.—Injected into cavity of abdomen of rabbit Ko. 274, weight 505
prammes, 1 enbie centimetre sterile culture of bacillng 12, Resnlt negative. March 22
11 a. m., injected into eavity of abdomen of the same rabibit 2 eubic centimetres lique-

fied gelatino-cultnra of bacillus 12, Animal remained in good health. Protection
by injection of & sterile enliure,

No. 13. Bacillus ligquefaciens commune. (My bacillus o, Decatur, 1235),

This bacillus was present, in eomparatively small numbers, in about
half the cases, in my cultures from the feces of yellow fever patients,
made at Decatar, Ala., in the autumn of 1888,

4067-—14
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It is an actively motile, liguefying Dbaeillus.

In its morphology it resembles the colon bacillus, being a short rod
with rounded ends, three or four times as long as broad. See my pho-
tomicrograph. Fig. 2, Pl, x.

In gelatine stick cultures liquefaction occurs rapidly in the form of a
purse, as is shown in Fig, 6, Pl x.

Growth occurs at a comparatively low temperature; a culture ex-
posed in an attic room in Baltimore in the month of .J anuary showed
decided development with liquefaction of the gelatine.

On potato the growth at the end of two weeks is of pinkish color,
and more or less irregular and corrugated, as shown in Fig. 3, Pl xxr.

This baecillus grows readily in a gelatine medium containing 0.2 per
cent of hydrochlorie aecid.

The following experiments show that it is not decidedly pathogenie
for rabbits :

Baltimore, December 5, 1838.—Injected subentaneonsly into rabbit No. 59, weight

872 grammes, 2 cubic centimeters liquefied gelatine-culture baeillus 0. The animal
had some eellulitis at point of inoculation, and an abscess, but recovered.

Faltimore, December 5, 1888, —Injected subentaneonsly into rabbit No. 00, weight 545
grammes, one-fourth enbic centimetre liqguefied gelatine-culture of bacillus o, Some
cellulitis at point of inoculation ; recovered,

fraltimore, December 12, 1888.—Injected into cavity of abdomen of rabbit 64, weight
715 grammes, 24 enbic centimeters liquefied gelatine-culture of bacillus 0. Abscess
formed at point of inocunlation, but animal recovered.

No. 14. Bacillus subtilis, (Ehrenberg.)

In my antopsy No, 12, made at Decatur, Ala., in the autumn of 1888,
I obtained in my cultures from the stomach and intestine a motile, ligue-
Sying baeillus, which proved to have all the characters of the widely
distributed species known under the above name, In Havana,in 1889,
I obtained the same bacillus in cultures from the surface of the body of
yellow-fever patients in the Civil Hospital. This is a large bacillus,
which grows out intolong-jointed filaments and forms large oval spores,
It liquefies gelatine quite rapidly in the form of a purse. On potato,
at the end of 10 days a rather dry, dirty-white layer covers the entire
surface; this is made up of free spores and spore-bearing filaments,

No. 15. Bacillus subtilis similis (Sternberg).

This is a liguefying, motile bacillus, which forms large oval spores, and
resembles bacillus subtilis, I obtained it in eultures from the liver of
case 22, Havana, 1889, It is a facultative anaérobio.

In gelatine roll-tubes the young colonies at the end of 36 hours, at
room temperature, are spherical, finely granular, and pearl-like by
reflected light. The superficial eolonies at the same time have com-
menced to liquefy and have a granular white mass at the center sur-
rounded by liguefied gelatine, See Fig. 2, Pl XL _

The morphology is shown by my photomicrograph, Fig. 1, I’L X1, in
which the oval spores are seen in the interior of some of the m@s. This
bacillus does not liguefy gelatine as rapidly as bacillus subtilis. In a
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gelatine stick culture at 70° F. at the end of 10 days the upper half of
the gelatine was liquefied and small pearl-like colonies were scattered
along the line of puncture below. Un the floor of the liguefied gelatine
was a floeulent white deposit and a thin mycoderma on the surface.
The bacilli in recent cultures have a slow to and fro progressive move-
ment, as it propelled by a flagellum.

On potato, at 86° F., a dry, yellowish-white layer the size of a dime
was formed at the end of 43 hours. In this culture the pacillus had
rown out into long jointed filaments containing spores. In Baltimore
at a later date the growth on potato was a dry, white growth of limited
extent at the end of 5 days.

On the surface of nutrient agar a thick eream-white layer is formed
at the end of 4 or 5 days at the room temperature., Along the upper
portion of the line of puneture there is a branching growth. In an
agar culture of 12 days the growth upon the surface contained but few
spores, and variously contorted involution forms of the bacillus were
present.

I have made but a single experiment with reference to the pathogenic
power of this bacillus, as follows:

Faltimore, March 1, 1800.—Injected info the cavity of the abdomen of rablit No.
239, weight 1,400 grammes, one-half a eubic centimetre, liquefied gelatine-culture of
bacillus 15. Mareh 10, weight 1,250 grammes ; animal in apparent good health, but
has had a large uleer at the point of injection.

No. 16. Bacillus intestinus liquefaciens (Sternberg).

Obtained from the intestine of case 27, Havana, 1889.

This is a motile, liguefying bacillus, :

In gelatine stick-cultures the upper portion of the gelatine is ligue-
fied, and pale straw-colored colonies are scattered along the line of
puncture below.

_Ulmn potato the growth is rather thin and of a pale yellow color.

In its morphology, this bacillus presents nothing characteristic; iy
p::u::-h;mhlf,-' belongs to the “proteus” gronp. The rods are about 0.8 in
diameter, and two or three times as long as broad, See Pig. 4, Pl,
XI. '

No. 17. Bacillus filiformis (Steruberg).

Obtained in anaérobie cultures in glyeerine-agar from liver of case
36, Havana, 1889. ;

A facultative anaérobie,

No motion observed; does not form spores.

Colonies in anairobie glycerine-agar tube, spherical or irregular in
;7'1“21'1{% 5*“"’_‘“’ F“lﬂr o pale bl'ff“'m white and opaque by reflected

ght; superficial colonies are thin and translucent, and have a blnish
luster by reflected light; later they appear as cream-like, irregular
masses.

Mi‘;;"ﬁ:;:‘ aiﬂliiizlzﬂﬁﬂr;asﬂﬂﬁtﬁﬁ milk-white grow th on surface of
) ching growth along line of puncture.




212 ETIOLOGY AND PREVENTION OF YELLOW FEVER.

No growth upon potato.

Scanty growth in gelatine stick-culture along line of puncture, none
on surface, Fig, 6, P’l, xi11,

Grows in neutral bouillon, causing a slight opalescence, and later a
seanty white sediment.

In my anaérobiec cultures made in Havana this bacillus was shorter
and thicker than it appears in my photomicrograph, Fig. 1, Pl xur
In old agar-cultures the bacilli are very much attennated and appear
as long homogeneous filaments of various dimensions.

Not pathogenie for rabbits or gninea-pigs.

Mo, 18. Bacillus cadaveris (Sternberg.) (Bacillus N, Havana, 1880,

This 1s a large anaérobic bacillus, which was the most constant and
abundant mieroorganism found in pieces of liver and kidney kept for
48 hours in an antiseptic wrapping. It was also present, in two cases,
in smear preparations made from fresh liver tissue. Since my return
from Havana I have found it in pieces of liver preserved in the same
way from my comparative autopsies.

Fig. 1, PL x11, is a photomicrograph from a smear preparation made
from the liver of Case 18 (Havana, 1889), preserved for 48 hours in an
antiseptic wrapping. Other bacilli are associated with the large ana-
robi¢ bacillus, but this is the most conspicuous and most abundant.
Invariably the tissne containing it has a very acid reaction ; it is rather
soft but preserves its fresh appearance and has not a putrefactive odor.

This bacillus is usually about twice as long as broad, but may grow
out into rather long threads.

The ends of the rods are square or slightly rounded. Itis motionless
and so far as my observations go does not form spores. In my photo-
micrographs it is associated with a small coceus in pairs, which I iso-
lated in pure enltures and have studied separately (see p. 218).

Bacillus eadaveris is a striet a naérobie and is difficult to cultivate.
1 have succeeded best with nutrient agar containing 5 per cent, of
glyeerine, removing the oxygen thoroughly by 1}aas:ing_ a streslm_af‘
hydrogen through the liquefied medinm. The culﬂ_mus in a glycerine
agar roll-tube (containing hydrogen and herm‘etu:a-ily sealed) are
opaque, irregular in outline, granular, and I{lf a wh}t.a color by reflected
light. The culture medium acquires an acid reaction as a result of the
development of the bacillus. ‘ _

An account has already been given of the patlmgen.m ]._]Ui‘.’l.’!l"ﬂf liver
tissue containing this baeillus (see p. 127). My experiments with pure
cultures are given below :

May 19, 1289, —Injected into cavity of abdomen of rabbit 106 baeillus N

R 1 cubic centimetre of veal broth. Resnlt,

from culture in glycerine agar, suspen ded in
b ' i Iy into guinea-pig No. 44, 3
Havana, May 16, 1859, 10 a. m.—Injected Hllbﬂllt—."l:l}ﬂﬂllﬂ yintog - ? ey
minims of liqnid from agar-cnlture of bacillus N. The animal was. 'EI:IE{ e
next morning at 6 o’clock. Exteunsive subcutaneous @dema containing bact S
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Harvana, May 17, 1889, 3 p. m.—Injected subentanconsly into ;.;ltim'n-pig 44, 3 min-
ims of liquid from agar-culture of bacillus N.  Animal found dead morning of May
21, Nosubeutaneons adema; no Dacilli in blood.

Havana, June 12, 1889, 9:30 a. m.—Tnjected subontaneously into gninea-pig 97, 5 min-
ims anaiirobic colture in glycerine-agar of bacillus N.  Animal died at 10 p. m., Jone
14. No local edema ; albidominal viseera normal in appearance; no microdrganisms

m!t.:'::'l:::l}:, June 12, 1829, 9:30 a. m.—Injected sobentaneously into guinea-pig 98, 10
minims anatrobic culture bacillus N in glycerine-agar. Result, negative.

I regret that these experiments were not extended, inasmuch as they
give a somewhat contradietory result. They show, however, that pure
cultures of this bacillus are not as pathogenic for gninea-pigs as is the
material from yellow fever livers kept in an antiseptic wrapping for 48
hours in which bacillus N is associated with other microiirganisms.
As none of the microirganisms isolated from such material have shown
a virulence correspouding with that of the material itself, Tam disposed
to think that the local inflammatory edema which results, especially in
guinea-pigs, from injecting it beneath the skin depends upon the pres-
ence of the toxiec ptomaines present, in connection with the microiir-
ganisms which produce these ptomaines,

No. 19. Bacillus cadaveris grandis (Sternberg).

This is a large anaérobic bacillus, which was occasionally present in
the fragments of liver, ete., kept for
48 hours in an antiseptic wrapping.
I have encountered it still more fre-
quently in liver tissue preserved in
the same way from my comparative
antopsies, I have not obtained it
in my cultures, The morphology is
shown in Fig. 22, in which the am-
plifieation is abont 1,000 diameters,

The rods have a rounded extrem.
ity and usnally contain a large oval
spore at one end ; sometimes there
is a spore at each end.

No. 20. Clostridium cadaveris (Sternberg). (Bacillus T, Hawvana, 1880,)

TII.ria if” a fucultative anaérobic, non-motile baeillus, which T obtained in
anacrobie cultures in gl yeerine-agar associated with Bacillus eadaveri-
nus, from a fragment of liver preserved in an antiseptie wrapping.

It is a clostridium, forming large oval spores in the center of the rods
but these spores are only developed in free contact with oxygen. II;
agar stick-cultures they are formed upon the surface, while along the
line of puncture the rods are longer and may grow out into long fila-
ments as seen in Fig. 4, P1. xIr, |

The rods are about 1 in diameter and 3 to 20 or more in length,

In gelatine stick-cultures the growth npon the surface is Very scanty

—— =
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and thin, of a eream white color; at the bottom of the line of puncture
large, transluscent, straw-colored colonies are formed,

Im agar stick-cultures the growth along the line of puneture is opaque
and upon the surface forms a thin whitish layer.

In bouillon eultures long motionless filaments are formed and the
bouillon is slightly elouded.

But a single experiment has been made to test the pathogenic power
of this baeillus. One enbic centimetre of a bouillon culture injected
beneath the skin of a rabbit gave a negative result.

No. 21. Bacillus anaérobicus liguefaciens (Sternberg).

Obtained in anaérolic cultures from the contents of the intestine.
Case 15 (Havana, 1889).

A strictly anaérobic, non-motile bacillus.

In anaiérobic gelatine roll-tubes it forms granular white colonies, sur-
rounded by liquefied gelatine. No growth in aérobie culture in flesh-
peptonegelatine.

In along stick eulture in nutrient agar it grows along the line of
puncture except near the surface.

A retained eulture in agar, of May 15, failed to grow when replanted,
in Baltimore, in November.

In its morphology this baeillus is a slender rod about 0.6 in diam-
eter and three to five times as long as broad ; the rods are often joined
in pairs and may grow out into threads. It formns spores.

No experiments as to pathogenic power.

Mo. 22. Bacillus renalis fortuitus (Sternberg.)

Obtained in eultures from kidoey, Case 15 (Havana, 1559).

A facultative anaérobic, Not observed to be motile. Does not liquefy
gelatine. No growth on potato. Superficial colonies in agar roll-tube,
spherical, eream white. Culture of May 16th failed to grow when re-
planted in Baltimore in November. The morphology is shown by my
photomicrograph. Fig. 4, Pl x1v.

No. 23. Bacillus Martinez (Sternberg).

Obtained from liver, case 29, 48 hours in antiseptic wrapping.

A short oval bacillus, see TFig. 2, Pl. x1r. Not motile ; does not
liquefy gelatine.

Facultative anaérobie.

Growth to bottom of puneture in stick-culture in glycerine-agar,
scanty growth on surface. ; :

In glycerine-agar roll-tube a thin, spreading, white growth. In gela-
tine stick-culture thin and scanty growth on :-aurl'aug sufd lurgn_f, spher-
ical, translucent colonies below. Superficial colonies in geiaﬁme m}l-
tubes like a mamma, with mosaic markings on surface, see Fig. 4, PL
x1ir.  Deep eolouies spherical and translucent.

Not pathogenie for rabbits. (Single experiment.)
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No. 24. Bacillus luteus commune (Sternberg). ]
Obtained from liver, case 27, 48 hours in antiseptic wrapping. A
single colony, probably accidental. .

Aérobic ; not motile ; does not liquefy. Upon the surface of agar cul-
tures a dry yellow mass. Deep colonies in gelatine l‘ﬂll-ﬁtll}lﬁf irregu-
lar in outline, granular and yellow in color; superficial mlmn:es have
an opaque yellow center and a thin, irregular, translucent margin.

For morphology, see photomicrograph, Fig. 3, Pl. xv.

No. 25. Bacillus L, Havana, 1889.

Obtained in gelatine eultures from feces of yellow-fever case in Ha-
vana, 1889,

An actively motile, liquefying bacillus. In gelatine stick cultures at
end of 4 days at 282 C. the gelatine is liquefied above and is milky in
appearance ; at end of 9 days the liquefied gelatine is elouded through-
out, has a greenish tint near surface, and a heavy white deposit below.
On potato at end of 5 days a pinkish white growth, rather thick, with
irregnlar margins; contains gas bubbles.

In nutrient agar a milk-white growth on surface, and rather scanty,
opaque growth along line of punecture.

For morphology, see Fig. 4, P1. xv.

No. 26. Bacillus C, Havana, 1880.

Obtained in gelatine cultures from kidney, case 18.
motile, liauefying baecillus; see Fig, 3, PL xv.

No. 27. Bacillus K, Havana, 1889,

Obtained in enlture from surface of the body of case in eivil hospital,
Havana.

A motile, liguefying baeillns, Liguefies gelatine in enp-shape near
surface; growth to bottom of line of puncture consisting of small, trans-
Incent eolonies ; liquefied gelatine very slightly clonded, almost trans-
parent.

No growth on potato.

In nutrient agar scanty yellowish-brown growth on surface, and
branching growth along line of puncture.

For morphology, see Fig. 2, P1. xv.

An actively

No. 28. Bacillus Havaniensis liguefaciens, (Bae, I.)

Obtained in cultures from the surface of the body of patients in the
civil hospital, Havana. 1889,

A anotile, liquefying bacillus, with round ends; grows out into long
threads. No formation of spores observed.

In gelatine stick-cultures liquefaction occurs all along the line of
puneture, as shown in Fig. 8, P1, x1v., The liquefied gelatine at end of
4 days, at 22° 0., is slightly clonded throughout ; in old cultures the
liquefied gelatine is quite transparent, and there is a slight flocculent
deposit at the bottom of the tabe.




13 v Lb k] *
216 ITIOLOGY AND PREVENTION OF YELLOW FEVER.

On surface of agar stick-culture at end of two weeks a thin, pale-
brown layer,

Colonies in gelatine roll-tubes at end of 24 hours, at 222 (0., spherical,
:with a milky opacity, and having a transparent marginal zone, as seen
i Fig. 7, Pl x1v.

Under the microscope the colonies are seen to be finely granular. At
the end of 24 hours liquefaction commences.

No growth on potato.

Not pathogenic for rabbits.

For morphology, see Fig. 1, PL x1v.

BACILLI OBTAINED IN COMPARATIVE EXPERIMENTS.

No. 29. Bacillus A, Havana, 1889,

Obtained from contents of sewer at its exit, near the margin of the
bay.

A motile, liquefying, aérobic bacillus; forms large oval spores.

Liquefies gelatine slowly ; a rather thick mycoderma forms on surface
of liquefied gelatine.

Milk-white growth on surface of nutrient agar.

In agar roll-tubes a thin spreading growth with irregular margins.

Semi-fluid growth upon potato, with shining surface, as if varnished ;
growth very rapid; at end of 24 hours, at 27° C., covers entire surface;
later a membranous film wrinkled and raised in ridges at center.

For morphology, see Fig. 3, PL. X1V,

No. 30. Bacillus E, Havana, 1889.

Obtained from feces of healthy individunal.

A motionless, liguefying bacillus.

Forms large oval spores.

Dry and rather thick white mass upon surface of agar stick-culture.

Rapid growth on potato, forming a white, viseid, spongy, or yeast-
like mass. For morphology, see Fig. 2, PL. XI1v.

No. 31. Bacillus U, Havana, 1889.

Accidental eolony from the air.

Dirty-white growth on potato.

Not studied further. See Fig. 5, PL X1V,

Mo. 32. Bacillus Y, Havana, 1889.

Aceidental colony from the air. A large torula-like bacillus. Lique-
fies gelatine; the lignefied gelatine is very viseid. (See Fig. 6, Pl.
XIV.)

No. 33. Bacillus gracilis (Sternberg). (Baeillus 17, 1890.)

Obtained from liver kept 48 Lours in antiseptic wrapping, compara-
tive autopsy No. 11.

A non-motile, non-liquefying baeillus in long chains composed of short
oval elements. (See Fig. 1, PL XVL)
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In gelatine stick-culture at 220 (., at .eml of b 1!3;.'3 a rather T].“Ek
white mass at point of puncture, covering one-third of the surface,
closely erowded, opaque colonies at bottom of line of puncture and

slender branching outgrowth above. .
In gelatine roll-tubes the deep colonies are opaque and spherical;

superficial colonies cireular, or slightly irregular in outline, wh':tu 1“
color, and opaque or slightly transluscent. (See Figs. 3 and 5, PL

MrII:':n:Inuh-iﬂmt agar, at end of 5 days, at 22°C,, milk-white growth on
surface; opaque growth to bottom of line of punecture. :

On potato, at end of 5 days, at 220 (., rather thick cream-white growth
with irregnlar margins along line of im pfstrich.

Cultures in bouillon have a milky opacity and a very disagreeable

odor.
Grows in ague coco without formation of gas.

No formation of spores observed. :
This baeillus is pathogenic for rabbits when injected into the cavity
of the abdomen, as is shown by the following experiments :

FBaltimore, March 14, 1890, 9:30 a. m.—Injected into cavity of abdomen of rabbit
No. 268, one-half enbic centimetre bouillon enlture of bacillus 17. Animal found
doad mext morning. Liver and spleen normal, kidneys intensely hperemic. No
baeilli seen in smear preparation from liver and kidneys. Bacillus 17 recovered in
eulture from blood of heart.

RBaltimore, March 15,9 a. m.—Injected into eavity of abdomen of rabbit No, 272,
weight 530 grammes, 1 cubie centimetre bouillon culture baeillus 17, Very sick at
12:30, died at 3:30. A few bacilli in chains in preparation from blood of heart. Ba-
cillus 17 recovered in enltures from bloed of heart,

Baltimore, March 15, 9 a. m.—Injected into cavity of abdomen of rabbit No. 273,
weight 1,430 grammes, 1 cubic centimetre bouillon enlture of bacillus 17.  Animal died
at 12:30 same day.

Baltimore, March 31.—Injected into cavity of abdomen of rabbit No. 283, weight
1,220 prammes, 1 cubic centimetrs bonillon colture bacillus 17, Resolt negative.

Baltinore, dpril 4.—Injected into cavity of abdomen of rabbit 284, weight 1,560
grammes, 1 enbic centimetre bonillon enlture bacillus 17, Result negative,

BUBCUTANEOUS INJECTIONS DO NOT KILL RABRITA.

Baltimore, Mareh 17.—Injected subentaneously into rabbit No. 276, weight 2706
grammes, 1 enbie centimetre bouillon culture of bacillus 17. Result negative.

Baltimore, March 31.—Injected subeutaneonsly into rabbit No. 285, weight 910
grammes, 13 enbic centimetres bouillon eulture of bacillus 17. Resalt negative.

Baltimore, March 31.—Injected subentaneously into rabbit No. 286, weight 1,280
grammes, 2 cubic centimetres culture in bouillon. Result negative.

BTERILIZED CULTURES NOT FATHOGENIC FOR RABDITS.

Baltimore, April L.—Injected into cavity of abdomen of rabbit No. 287, weight 1,400
grammes, 8 cubic contimetres sterilized enlture (at 160° F.) of bacillus17. Result
negative.

Traltimore, March 18.—~Injected into cavity of abdomen of rabbit No. 280, weight
M0 grammes, 5 cubie centimetres sterilized eulture (ot 160° I".) of bacillus 17. Re-
sult negative,
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NOT PATHOGENIC FOR GUINEA-PIGSE,

-

.’w{mmur{', Ilr':*wnfu'{l' d.—Injected subeutaneously into gninea-pig No. 184, 1 eubie
centimetre eulture of bacillus 17 in agua coco. Result negative g
I3 ;

l“; ] i | 3 b Tanto = 5
i ff“{:"m ""] :‘{'_Ir oh ]'_: Injected “"b“f““““"“-“r]}' imto gninea-pig 210, 3 minims bouil-
11| eulture bacillus 17. Result negative., Mareh 22 injected into cavity of the al
domen of game animal ic centi - i - b vk ]
e me animal 11 enbie centimetres bonillon culture bacillus 17,  Result neg-

Baltimore, March 17..—Injected into eavity of i i

; 2 v of abdomen of goinea-pig i
centimetre bouillon culture bacillus 17, Result negative. . L T R
No. 34. Bacillus coli similis (Sternberg), (Bacillus 24, 1890,)

Obtained from liver kept in antiseptic wrapping, comparative autopsy
No. 11. '

A non-motile, non-liquefying bacillus, resembling the Bacterinm eoli
commune of Escherich, but differing from it in the characters of its
colonies in gelatine roll-tubes, in its growth on potato, ete. (See Figs.
4 and 7, Pl. XVL.)

Growth in flesh peptone gelatine as shown in Fig. 6, P1. xvr.

In gelatine roll-tubes the superficial colonies are homogeneons and
translucent at the end of two days; the deep colonies spherical and
pale brown in color. Later the deep colonies become opaque, and the
superficial colonies are quite thin and have a pale brown color.

On potato there is at 22° O, a thick dirty-white or light-brown growth
along the impfstrich,

Not pathogenic for rabbits or gninea-pigs (single experiment on each
animal).

No. 35. Bacillus B, Havana, 1889.

Obtained in anaérobic eulture from liver of case of heart disease, kept
48 hours in antiseptic wrapping. Grows at bottom of long agar stick.

No growth in gelatine stick-culture. (See I'ig. 1, PL XV.)

2 MICROCOCCT,

Mo. 1. Staphylococcus pyogenes aureils.

Obtained in cultures from yellow-fever liver kept for 48 hours in an
antiseptic wrapping (case 8, Havana, 1888) ; also from stomach (case 11,
Decatur, 1888).

No. 2. Streptococcus cadaveris (Sternberg). (Streptococcus pyogenes ¥)

Obtained from liver of case 14 (Hav., 15889).

A facultative anaérobic ; doesnot liquefy’gelatine; forms long chains of
spherical or slightly oval elements. The cocei when in process of division
resemble a short bacillus with stained ends, and a chain of such divid-
ing coccl may be mistaken for a chain of oval bacilli. Indeed, I at first
considered this a bacillus resembling that of Babes, and designated it
bacillus o in the list of microéirganisms isolated by me in 1839,

No growth on surface of celatine stick-cultures; opaque colonies
along the line of puncture larger and more opaque than in similar cul-
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tures of streptococcus pyogenes made at the same time. ‘Lutvr _f,lu:, 150-
lated colonies at bottom of line of punecture are irregular in outline and
granular. : 5

Thin transluecent growth on surface of agar enlture it Baltimore. In
Havana the growth was more abundant, forming i wlnte- mass about
the point of puncture. Grows well in an acid medinm (L:500 {}i‘hydru-
¢hloric acid). In bouillon and agua coco it forms little flocenli made
up of chains. _

In old agar enltures is very small and not in chains. Uultr.lre in veal
broth gives long chains and the cocei are much larger. The individual
elements may vary greatly in size in the same chain.

Very thin white growth on surface of potato at end of 12 days. Not
found to be pathogenic for guinea-pigs or rabbits. For morphology see
photomicrograph, Iig. 1, PL. XVIL
No. 3. Streptococcus Havaniensis (Sternberg).

Obtained in aecid and transparent liguid vomited by yellow-faver
patient in Military Hospital, Havana, 1889, after having been kept for
24 hours in collecting bulb. (See Fig. 2, Pl. XvVIL)

No. 4. Streptococcus liguefaciens (Sternberg). (Streptococens coli graeilis of

Escherich 1)

Obtained from liver case 42, 48 hows in laboratory ; also from liver
case 31, and intestine case 15 ; also in comparative autopsies in Balti-
nmore,

A liquefying coceus which forms short chains, possibly the Babes
microbe.

In gelatine stick cunltures the gelatine is entirely liquefied at the end
of a week agseen in Ilig, 7, PLxvir. The liquefied gelatine is but slightly
opalescent and there is a seanty deposit at the bottom of the tube.

In nutriens agar there is a scanly growth at the point of puncture
and closely erowded opaque colonies to bottom of the line of puncture,

Thin and limited dry white growth on potato at end of 5 days.

Not pathogenie for guinea-pigs or rabbits,

For morphology see photomicrograph, Fig. 4, Pl. xvIL.

Nec. 5. Micrococcus hepaticus (Bternberg).

Obtained in eulture from liver, case 8. kept 48 hours in antiseptie
wrapping. A diplococcuns, (See IMig. 2, Pl xviIL)

Does not liquefy gelatine.

In gelatine roll tubes the superficial colonies are spherical and trans-
lucent ; deep colonies at first translueent and homogeneouns, become in 3

or 4 days more or less lobate, and pale brown in eolor by transmitted
light.

Not pathogenic for rabbits.
No. 6. Micrococeus Finlayensis (Sternberg),

Obtained by Dr. Finlay in eultures from the liver and spleen of a yel-
low-fever case and sent to me by him in August, 1888,
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'Thi-:‘.% is a lignefying staphylococens, whieh, like other staphylococei, is
sometimes found in groups of four. When sent to me Dr, Finlay sup-
posed it to be identical with the large mierococens in tetrads which he
im::i previously encountered in connection with yellow-fever cases, my
Micrococcus tetragenus versatillis. e is now satisfied that it is a tlii'—
ferent species,

This coccus differs from that of Dr. Freire of Brazil in having a pale
yellow color when viewed in mass upon the surface of an agar culture;
while that of Freire has a milk-white eolor. (See Fig. 2, P1, xx.)

It liguefies gelatine slowly, forming a cup-shaped eavity, which has a
very viscid, opaque, pale yellow lining, made up of the cocei.

Not pathogenic for gninea-pigs or rabbits.

For the morphology of this eoccus see Fi g. 4, Pl, xvrm
No. 7. Micrococcus versatilis albus.

Accidental colony from the air, Havana, 1889,

A liquefying coccus; often in groups of four; very irregnlar in
grouping and dimensions. Milk-white growth on surface of nutrient
agar, opaque irregular growth along line of puncture. Milk-white and
later grayish-white rather thick growth on potato. Does not form gas
or produce acid reaction in agua coco. (See Fig. 5, Pl xvIIr.)

No. 8. Microcococus Inteus.

Obtained in cultures made from the surface of the body of patients
in Civil Hospital, Havana, 1839, Does not liquefy gelatine. Minute,
opaque colonies along line of puneture in gelatine stick cultures. Yel-
low growth upon surface of agar. 4

Gamboge-yellow growth of limited extent on potato. (See Fig. 3,
Pl. xvIL)

Torula gastricus (Sternberg).

In my direct examination of vomited matters and of the contents of
the stomach after death I have very frequently encountered ecells of a
torula, and in several cases I have isolated this in pure eultures. It
forms a white mass upon the surface of nutrient agar or gelatine cul-
tures ; it does not liguefy gelatine, and in Esmarch roll tubes it forms
beautiful stellate colonies. The morphology is shown by my photo-
micrograph, Fig. 1, PL. xvIIL

The list of micrirganisms above deseribed by no means includes
all of those encountered in my studies. I have notes relating to many
others, but not having found tiwe to study their characters fully, so as
to differentiate them in a satisfactory manner, I have not thought it
worth while to make any further mention of them.

—



[E=CONCTUSTONS.

The experimental data recorded in this reporc show that—

The specific infectious agent in yellow fever has not been demonstrated.

The most approved bacteriological methods fail to demonstrate the
eonstant presence of any particular microdrganism in the blood and
tissues of yellow-fever cadavers.

The microirganisms which are sometimes obtained i caltures from
the blood and tissues are present in eomparatively small numbers,
and the one most frequently found (Baeterinwm coli eommune) is present
in the intestine of healthy individoals, and consequently its occasional
presence can not have any etiological import.

A few scattered baeilli are present in the liver, and probably in other
organs, at the moment of death. This 1s shown by preserving portions
of liver, obtained at a recent antopsy, in an antiseptic wrapping.

At the end of 24 to 48 hours the interior of a piece of liver so pre-
served contains a large number of bacilli of various species, the most
abundant being those heretofore mentioned as oceasionally found in
fresh liver tissue, viz, Bacterium coli commune and Bacillus cadaveris,

Blood, urine, and ernshed liver tissne obtained from a recent autopsy
are not pathogenie, in moderate amounts, for rabbits or gninea-pigs.

Liver tissue preserved in an antiseptic wrappi ng at a temperature of
28 to 30° C. for 48 hours is very pathogenic for guinea-pigs when
injected snbentaneously.

This pathogenic power appears to be due to the mierodrganisms pres-
ent and to the toxic prodocts developed as a result of their growth, It
is not peculiar to yellow fever, inasmuch as material preserved in the
same way at comparative autopsies, in whieh death resulted from ac-
cident or other diseases, has given a similar result,

Having failed to demonstrate the presence of a specific * garm” in
the blood and tissues it seems probable that it is to be found in the
alimentary canal, as is the case in cholera, But the extended researches
made and recorded in the present report show that the contents of the
intestine of yellow-fever cases contain a great variety of bacilli and not
a nearly pure culture of a single species, as is the case in recent and
typical cases of cholera,

Comparatively few liquefying bacilli are found in the feces 1.|imzlmrgv:1
during life or in the intestinal contents collected soon after death from
Yyellow-fever cadavers.

(307
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On the other hand nonliquefying bacilli are I\'ur'j,.' abundant,

The one most constantly and abundantly present is the Baeterium coli
commune of seherich.

This is associated with various other baceilli, somne of which are striet
anacérobics and some facultative anaérobies,

Among the facnltative anaérobics is one—my bacillus a—which has
been isolated by the culture method in a considerable number of cases
and may have been present in all. This bacillus has not been en-
countered in the comparative experiments made. It is very pathogenic
for rabbits when injected into the cavity of the abdomen,

It is possible that this baeillus is coneerned in the etiology of yellow
fever, but no satisfactory evidence that this is the case has been ob-
tained by experiments on the lower animals, and it has not been found
in such numbers as to warrant the inference that it is the veritable
infections agent.

All other microiirganisms obtained in pure cultures from yellow-
fever cadavers appear to be excluded, either by having been identi-
fied with known speecies, or by having been found in comparative
researches made outside of the area of yellow-fever prevalence, or
by the fact that they bave been found only in small numbers and in a
limited number of cases.

Finally we remark that many facts relating to the origin and exten-
sion of yellow-fever epidemies give support to the inference that the
specific infectious agent is present in the dejecta of those suffering from
the disease, and that accumulations of fesal matter and of other
organic material of animal origin furnish a suitable nidus for the
development of the “germ?” when elimatic conditions are favorable for
its growth.

It may be that such a nidus is essential and that the culture media
usually employed by bacteriologists do not afford a sunitable soil for
this particular mierobe.

It is also possible that its development depends upon the presence
of other microirganisms found in fecal matter, whieh give rise to chem-
ical produnets required for the development of this one.

Some of the microtrganisms present in the dejecta of vellow-fever
patients, as shown by stained smear- preparations, l}aw not developed
in the enltures made, either aérobic, or anaérobic. f_}ne extremely
slender, fiilform bacillus, which can only be seen 1;1f1th high powers and
which is quite abundant in some of my preparations, has never been
obtained in the eultures made, and no doubt there are others in the

: B oOry.

Miﬂll:a?;ﬁ ;,'Iz]low-fm'er germ is a striet anairobic or that it wil} only
orow in a special nidus may be inferred from certain facts relating to
] 3 sion of epidemits. ‘
th;‘ﬁ::zni: no eviﬂicnuej that yellow fever is propagated by contamina-
tion of the supply of drinking water, as frequently, and probably usu-
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ETIOLOGY AND PREVENTION OF YELLOW FEVER. 223
ally, oceurs in the case of typhoid fever and cholera. Morcover epi-
demics extend in a more deliberate manner and are restricted within a
more definite area than is the case with cholera and typhoid fever. It
is usually at least ten days or two weeks after the arrival of an in-
fected vessel or of a person sick with the disease before cases of local
origin occur; and these cases oceur in the immediate vicinity of the
imported case or infected vessel. When the disease has effected a
lodgment the area of infection extends slowly and usually has well-
defined bonndaries. In towns and eities having a common water sup-
ply one portion remains perfectly healthy, while another, and usunally
the most filthy portion, may be decimated by the scourge.

The experimental evidence recorded and the faets just stated seem to jus-
tify the recommendation that the dejecta of yellow-fever patients should be
regarded as infectious materinl and {hat such material should never be
thrown into privy vaults or upon the soil until it has been completely
disinfected.

This role theronghly enforced, together with an efficient quarantine
service and proper attention to the sanitary police of our exposed sea-
port cities, would, I believe, effectually prevent this pestilential disease
from again obtaining a foothold within the limits of the United States.
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PLATE I.

Yellow fever blood ; first day of sickness; fatal case. Photomierograph made in
Havana in 1879, x 1,500 diameters; enlarged from a photomicrograph of 500 diame-
ters made with Beck’s one-fifth inch objective, dry,

[Extracts from report of Havana Commission, 1870, |

“‘ In Havana Dr, Sternberg gave alarge share of his time to the microscopic examina-
tion and photography of the blood. ﬁu chemical examination was ﬂtml?&]ﬂﬂdi Tha
patients from whom specimens of blood were obtained were mostly soldiers in the
military hospital of San Ambresio. Ninety-eight specimens from 41 undoubted eases
of yellow fever were carefully studied and 105 photographic negatives were made,
which show satisfactorily everything demonstrable by the microscape.

These photographs were mostly made with a magnifying power of 1,450 diameters,
obtained by the use of Zeiss's mle-u‘;ghtmuth inch objective, and Tolles’s amplifier,
Probably no better lens than the Zeiss one-eighteenth (oil immersion) could have
been obtained for this work, and it is doubtful whether any objective has ever heen
made capable of showing more than is revealed by this magnificent lens, With the
power used, organisms much smaller than those deseribed as existing in the blood of
charbon or of relapsing fever wonld be clearly defined, .

If there is any organism in the blood of yellow fever demonstrable by the highest
powers of the microscope as at present perfected, the Pllﬂfﬂm‘lﬂ[‘?gl‘upha taken in
Havana should show it. Ne such organism is shown in any preparation hotographed
immediately after collection. But in certain specimens, !zept, nnder observation in
culture cells, hyphomycetous fungi and spherical bacteria made their appearance
after an interval of from 1 to 7days. Theappearanceof these organisms was, however,
exceptional, and, in several specimens taken from the same individual at the same
time, it occurred that in one or two a certain fungns made its appearance and in
others it did not. This fact shows that the method employed can nof be depended
npon for the exclusion of atmospheric germs, but does not affect the value of the re-
sult in the considerable number of instances in which no development of organisms
occnrred in enlture cells in which blood in a moist state was kept under daily obser-

ion for a week or more. s

YE}‘II‘::-:I method employed seemed the only one practicable for obtaining blood from a
large number of individuals without inflicting unwarrantable pain and disturbance
upon the sick. It was as follows: One of the patient’s fingers was carefnlly washed
with a wet towel (wet sometimes with aleohol and at others with water) and a
punctore was made just bacl of the matrix of the nail with a small, triangular-
pointed trocar. As quickly as possible a number of thin glass covers were applied
to the drop of blood which flowed, and these were then inverted over shallow cells
in clean glass slips, being attached usually by a circle of white zine cement. In nl_r:,r
preparations, which are most suitable for photography, the small drop of blood was
spread upon the thin glass cover by means of the end of a glass slip. p ]

The thin glass covers were taken from a bottle of alcohol and cleaned lmrlm,-ldmtfﬁy
before using, and usually the glass slips were heated shortly '-“‘-"f“!& app 5'1.1" 8
covers, for the purpose of destroying any atmospheric germs which might : ::.im
lodred upon them. These precautions were not, however, sufficient to prevent the
SDELed L : i floating in the atmosphere (Penicillinm
inoculation of certain specimens by germs fHoaling ithelial cell

; and mierococei) ; and innearly every specimen the presence of epithelial l:.a 8,
?pf:lriﬁ;:q?'m:iuna‘ﬂy of a fiber of cotton or linen, gave evidence that under the circum-
:tlluu:es lsnch contamination was unavoidable. It is therefore hq}ywml tluht I::Ej'i
organism developing in the blood of yellow fever, or of other :lmea.salq, cqrr e
lrw;{:‘t,hu method deseribed or by any :;imi]:r mat!lm]:l‘lm;}l'llz::::‘ﬂi ﬂ?nﬁﬂﬂ:F ;;l%:::nlt'i“;::t?

nless it is found to develop as a rule (not occasionally) in the
::::i:f; :':'._-,lf:lil,he disease in qiimsti;_uu, and is p roved by comparative tosts &uzlujt tl;ﬁlﬂm;ﬁllﬁg
in the blood of healthy individuals obtained at the same time and by
method. ; : e tal i roups of mierococei,
Tried by this test 1t must Le admitberd tha orcs s e W ood collaoiod nt tho
poraph
fll:ﬁ;:::rl:]]}:j;::ihﬁ nful preserved in cultnre cells, can not rjejmauuuhly be supposed to be
pecnliar to or to have any casual relation to this disense.




ELATE. 1.







W —
-



——

226 ETIOLOGY AND PREVENTION OF YELLOW FEVER,

-

PLATE II.

Fig. 1. Yellow fever blood ; fifth day ; fatal ease. Photomicrograph made in Havana

in 1870,  x 1,450 dinmeters by Zeiss's one-eighteenth hom. oil immersion
objective and Tolles's amplifier.

FiG. 2. Yellow fever blood ; first day ; fatal case, Photomicrograph made in Havana
in 1579 ; same amplification as Fig 1.

Fig. 3. Yellow fever blood; fifth day; fatal case. Havana, 1879. Same amplifica-
tion as Fig. 1.

F1G. 4. Lencocyte in yellow fever blood kept in a calture cell for two days ; eighth
day of sickness. Fatal case. Havana, 1879, x 650 diameters.

FIG, 5. Lencocyte in yellow fever blood of eighth day ; fatal case (same as Fig, 3).
Kept in colture cell for two days.  x 650 diameters,

| Extract from preliminary report of Havana Yellow Fever Commission to National Board of Health,
submitied Novewber 18, 1870.]

#The most important observation made relates to certain grannles in the white
corpuscles shown in many of the photomicrographs taken. From the manner in
which these granules refract light, and for other reasons, they are believed by Dr.
Sternberg to be fat, and to represent a fatty degeneration of the lencocytes. The
blood of twelve healthy individoals was exAmined in Havana, for comparison, and in
nearly every case an oceasional lencoeyte was fonnd to contain a few (one or two)
granules indistinguishable from those found in the blood of yellow fever ; but this
was the rare exception, while in severe cases of yellow fever the granules were
abundant, and nearly every white eorpuscle contained some of them.”

RBemark.—In similar preparations (dry) of blood from the finger of yellow fever
patients, made in Rio de Janeiro in 1837, the same refractive grannles in the lenco-
cytes were encountered. That they are not peculiar to yellow fever is shown by the
fact that similar granoles were present in the lencoeytes, in dry mounts, of blood
from the finger of persons suffering from beri-beri in one of the hospitals of Rio
de Janeiro.
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PLATE IIL

Micrococens of Freire, from the eulture given by him to Dr. Sternberg at the
time of his visit to Brazil, Fuochsin stain; x 1,000,

Micrococens of Freirve, from an agar eulture ; fuchsin stain ; x 1,000,

Micrococeus telragenus versatlilis (Sternberg), (tetragenns febris flave of Fin-
lay). From a single colony in a gelatine Esmarch roll-tube. Fuchsin
gtain ; » 1,000,

Bacillus of Carmona, cultivated from yellow fever urine, from aslide mounted
in Dr. Carmona’s laboratory by Dr. Gavifia, and presented by him to Dr.
Sternberg at the time of his visgit to Mexico. Fuchsin staing = 1,000,

Culinre of Freire's micrococcus in flesh-peptone-gelatine at the end of 8 days

at 22° (.
Culture of Freive’s micrococcns in flesh-peptone-gelatine at end of 4 days at
2=

Micrococons fetragenns versalilis, Culture iu Hesh-peptone-relatine at end of
2 weeks at 22° C,
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PLATE IV.

Fig. 1. Pacillus lepina lethalis (Sternberg)—Dbacillus of Gibier. From surface of agar
eulture, 12 days old. Fuchsin stain; » 1000,

Fi1G. 2. Racillus lepine lethaliz (Sternberg). From bouillon culture, 24 hours olid.
Fuchsin stain ; x 1000, :

Fic. 3. Colonies of Gibier’s bacillus in gelatine roll-tube; end of 48 hours at room
temperatnre (abont 20° C.); » b diameters.

Fra. 4. Bingle colony of Gibier's bacillus in gelatine roll-tube at end of 3 days at
room temporature; liguefaction of gelatine around the colony; X 5
diameters.

Fig. 5. Culture of Gibier's bacillus in flesh-peptone-gelatine ; end of 4 days at 22° C.

Frg. 6. Culture of Gibier’s bacillus in flesh-peptone-gelatine; end of 5 days at 22° C.

FiG. 7. Culture of Gibier's bacillus in flesh-peptone-gelatine; end of 8 days at 22° C,
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PLATE V.

Fig. 1. Bacillus a; “stick-culture” in flesh-peptone-gelatine (20 per cent. of gela-
tine); from a photograph.

F1a. 2. Portion of same stick-culture shown in Fig. 1, magnified about 4 diameters ;
from a photograph.

Fia. 3. Bacillus a; a gelatine stick-culture obtained from the feathery outgrowths
shown in Figs. 1 and 2 (20 per cent. of gelatine).

I'1G. 4. Emerich’s bacillus cultivated in 20 per cent. gelatine, at 27° C. (80.6° F.)

F1G. 5. Bacterium coli commune of Escherich, eultivated in 20 per cent. gelatine at
27° C. (80+6° F.)

FFrg. 6. Bacillos a ; magnified 1250 diameters. From a photo-micrograph by Dr, Stern-
barg.

FiG. 7. Colonies of bacillus a in flesh-peptone-gelatine; a superficial colonies in
rosettes; b deep colonies, nsual form ; e superficial colonies, usnal form.
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PLATE VI.

FiG. 1. Bacillus x (Havana, 18380.) Smear preparation from surfaee of liver of rab-
bit 274, which died at end of 24 honrs after receiving in eavity of abdo-
domen 3 enbic centimeters of a bouillon culture of bacillus . The
bacilli are smaller than in recent cultures, but a pure culture was ob-
tained from the peritoneal cavity of this rabbit in which the bacilli had
the nsual size as seen in Fig. 3. Fuachsin staing; x 1000,

Fii. 2. Bacillus @, from a potato cultnre. The potato had an aeid reaction and the
bacilli are unusnally large. The cnlture was proved to be pure by
making gelatine roll-tubes in which the colonies had the usual charac-
ters and the bacilli were of the usoal dimeunsions. Fuchsin staing
» 1000,

F16. 3. Bacillus x, from single colony in gelatine roll-tube. Fuchsin stain; x 1000,

FiG. 4. Bacillus x, from potato enlture of 4 days. Fuchsin stain; X 1000

Fii. 5. Bacillus x, colonies in gelatine roll-tube; three days at 207 C.; x 6 diame-
tars.

F1G. 6. Bacillus z; colonies in gelatine roll tube; 48 hours at 22° C.; X 10 diame-
tars,

Fic.7. Bacillus x, culture in flesh- peptone-gelatine ; 48 hours at 23< C.
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PLATE VII.

Fia. 1. Bacillus acidiformans (Sternberg). From a potato culture; 48 hours at 222 (.
Fuacehsin stain; » 1000,

16, 2. Bacillus acidiformans in a lencoeyte (phagoeyte) from liver of rabbit inocu-
lated with this bacillns. Fuchsin staing » 1000.

Fig. 3. Group of lencocytes containing B. acidiformans, from blood of gninea-pig
inoculated with a culture of this bacillns. Fochsin stain; x 1000,

Fia. 4. Bacillus a, Havana, 1888, (Baeferium coli commune,) From a bouillon cnl-
ture. Bismark brown stain; » 825,

F1a. 5. Colonies of Bacterium coli commune in gelatine roll tube; emd of 48 hours, at
200 . % 10 diameters.

I'1G. 6. Single eolony of Bacillus acidiformans, in gelatine roll tube, end of 2 weeks.
* 10 diameters.

FiG. 7. Bacillus acidiformans, “stick” enlture in glycerine-agar, showing the split-
ting up of the agar medinm by the formation gas.

Fia. 8. Bacillus acidiformans. Culture in flesh-peptone-gelatine; end of 4 days, at
22 0.
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PLATE VIIIL

Fig. 1. Bacillus hepaticus fortuitus (Sternberg). From an agar culture of 24 Liours
Fuchsin stain; x 1000

F1G. 2. Bacillus intestinus motilis (Sternberg). From a potato culture, 10 days old,
Fuchsin stain ; x 1000,

Fi1G. 3. Bacillus cavia fortuitus (Sternberg). From potato culture of 9 days. Fuch-
sin stain; x 1000.

¥r1G. 4. Bacillus caricide Havaniensis (Sternberg). From a potato cultore of 2 days.
Fuchein stain; »x 1000,

Fi1G. 5. Colonies of Bacillus hepaticus fortuilus in flesh-peptone-gelatine roll-tube ; end
of 48 hounrs at 22° C. x 10,

Fi1aG. 6. Colonies of Bacillus intestinus motilis in gelatine roll-tube; end of 24 hours,
at 220 C. x 10.

FiG. 7. Cuolture in {lesh-peptone-gelatine of I, infestinus motiliz ; end of 4 days, at
290 C,

Fig. 8. Culture in {lesh-peptone-gelatine of B. hepaticus fortuitus ; end of 4 days, at
222 C.
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PLATE IX.

PG, 1. Bacillus Micrococens Havaniensis (Sternberg). Surface of agar ealture,
Fuchsio stain; 1,000,

FiG. 2. Bacillus fluorescens liguefaciens, From single colony.in gelatine roll-tube.
Fuchsin stain; > 1,000.

FrG. 3. Bacillus vacuwolosis (Sternberg). From potato enlture, 4 days old. Fuchsin
stain; x 1,000,

F1G. 4. Bacillus vacuolosis, from surface of agar cnlture, 6 days old; showing in-
volution forms. Fuochsin stain; x 1,000.

Fig, 5. Bacillus vacuolosis, single colony in gelatineroli-tube; end of 5 days, at 209C.;
w10,

Fig. 6. Bacillus vacuolosis eulture in flesh-peptone-gelatine ; end of 3 days, at 20°C.
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PLATE X.

1. Bacillus pyoeyamus from potato eulture of 24 hours. Fuschsin stam ¢ X 1,000,

2, Bacillus liquefaciens commune (Sternberg)., From gelatine culture. Fuchsin
stain; x 825 diameters.

3. Colonies of B. pyocyanus in gelatine roll-tnbe; end of 2 days, at 20°C.; x 15,

4. Ligquefying eolonies of B. pyoeyanus in gelatine roll-iube; end of 3 days, at
20°C.; X 15.

5. B. pyoeyanns Culture in flesh-peptone-gelatine ; end of 24 honrs, at 22°C.

G. B. liguefaciens commune; culture in flesh-peptone-gelatine ; end of 24 hours,
ot 22°C,
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PLATE XI.

FiG. 1. Bacillus subtilis similis (Sternberg). From potato enlture of 5 days. Fnehsin
stain; x 1000,

Fig.® Colonies of B, subtilis similis in gelatine roll tube; showing liquefaetion of
the gelatine : end of 48 hours, at room temperature, x 6.

¥iG. 3. Bacillus renalis fortuitws (Sternberg)., From gelatineg’ colture, Fuchsin
gtain; x 1000,

Fig. 4. Bacillus intestinus liguefaciens (Sternberg). From a potato cultnre.
abain; x 1000,

F1G. 5. Bacillus intestinns liguefaciens, Culture in flesh-peptone-gelatine ; end of 24

hours, at 22° C, =
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S

PLATE XII

F1a. 1. Bacillus cadaveris (Sternberg)., Smear preparation from liver of yellow fever
case, kept 43 hours in antiseptic wrapping. Fochsin stain; x 1000,

FiG. 2. Bacillus cadaveris (Sternberg). From anagérobie enlture in glyeerine-agar
roll-tube; contains also & micrococcus (see Fig. 1, P1. XVII). Fuchsin

stain x 1000. :
Fic. 3. Bacilluz cadaveris. From anaérobic enlture in glycerine-agar roll-tube; X
1000,
F1G. 4. Clostridium cadaveris (Sternberg). TFrom surface of an agar culture; X
1000,




PLATE XII.










248 ETIOLOGY AND PREVENTION OF YELLOW FEVER.

PLATE XIII.

Frc. 1, Bacillus filiformis (Sternberg). From surface of agar culture ; fuchsin stain;
» 1,000,

Fig. 2. Bacillus Marlines (Sternberg). From single colony in glycerine-agar roll-
tube; fuchsin staing > 1,000,

FiG. 3. Colonies of B. filiformis in glycerine-agar roll-tube ; end of 5 days at 35° C. ;
> 10, .

FiG. 4, Colonies of B. Martinez in gelatine roll-tube at end of 4 days; x 10,

Fia. 5, Cuoltore of B. Martinez in flesh-peptone gelatine; end of 4 davs at 22° C.

Fig. 6. Culwure of B, filiformis in flesh-peptone welatine ; end of 7 days at 829 C.
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PLATE XIV.

Fre. 1. Bacillus I, Havana, 1889, From gelatine culture; fuchsin stain; x 1,000,
Fi1G. 2. Bacillus E, Havana, 1889, From gelatine culture ; fuchsin stain; x 1,000
FiG. 3. Bacillus 4, Havana, 1889, From potato culture ; fuchsin stain; x 1,000,
F1G. 4. Bacillus renaliz fortuilus (Sternberg.) From gelatine cultnre’; fuchsin staiu;

x 1,000,
FiG. 5. Baciliue U, Havana, 1830, From single gelatine colony ; fuchsin stain; X
1,000,
FiG. 6. Bacillus ¥, Havana, 1839, From single gelatine colony; fuchsin stain; X
1,000,

F1G. 7. Single colony Bacillus I. ; end of 24 honrs at 20°C. x 10.
Fi1a. 8. Bagillus I, culture in flesh-peptone gelatine ; 48 honrs at room temperature.
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IiG. 1.

Fig. 2.
I'ic. 3.
1F1G: <.
IF1G. b.
IFig. 6.

Bacillus B, Havana, 139:5]'.

sin staing x 1,000,

Bacillus K, Havana, 1389,
Bacillus C, Havana, 1889,

Bacillus L, Havana, 1889,

Bacillus G, Havana, 1889,

PLATE XV,
From bottom of long agar “gtick eultnre; " fuch-

From gelatine enlture; x 1,000,

From gelatine enlture; » 1,000,

From potato enlture, 4 days old ; x 1,000,
From single gelatine colony ; » 1,000,

Slender bacillus from specimen of Freire’s vaccine, bronght from Rio de Ja-
neiro by Dr, Lane in a sealed glass tube. The mount was made immedi.
ately alfter opening the tube; stained with genilian violet; » 1,000

*
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PLATE XVI.

FiG. 1. Bacillus gracilis (Sternberg). From single colony in gelatine roll-tube; X
1,000,

F1G. 2. Bacillus coli similis (Sternberg). From single colony in gelatine roll-tube;
» 1,000,

¥1G. 3. Bavillus gracilis. Colonies in gelatine roll-tube at end of 24 hours at 22° C.;
x 10.

FiG. 4. Barcillus coli similis. Colonies in gelatine roll-tule at end of 24 hours at 22°
O e =

F1G. 5. Bacillus gracilis. Colonies in gelatine roll-tubes at end of 45 hours at 22° C.;
g L .

Fi1a. G. Hacillus coli similis. Culture in flesh-peptone-gelating at end of 7 days at
200, .

¥1G. 7. Dacillus coli similis. Colonies in gelatine roll-tube at end of five days at 20°
C.; x 12,
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PLATE XVIL

F1G.1. Streptococcus cadaveris (Sternberg) (Streptococeus pyogenes?). From culture -
in agun coco ; ¥ 1,000,

Fia. 2. Streptococeus Havaniensis. From vomit (not black) kept in colleeting tube for
24 hours. Yellow-fever ecase in military hospital, Havana, 1889: x ¥
1,0040.

Fi16. 3. Micrococeus Iutens., From gelatine culture ; x 1,000,

FiG. 4. Strepfococcus liquefaciens (Sternberg). From anaérobie eultore in flesh-peptone

_gelatine ; x 1,000,

F1c. 5. Colony in gelatine roll-tube of Streptococcus liguafaciens ; X 10.

FiG. 6. Streplococcus cadaveris, Colonies in gelatine roll-tube; 10,

- F1G. 7. Streptococeus liguefacigns, Culture in flesh-peptone-gelatine; end of 7 days

at 2% C,
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PLATE XVIIL

F1a. 1. Torula gastricus (Sternberg). From surface of agar enltnre. Not stained;

* ‘about 400,

Fic. 2. Micrococcus hepaticus (Sternberg). From surface of agar culture. Bismarck
brown stain ; » 225,

Fig. 3. Micrococens J. (Havana, 1883): » 1,000, Obtained from liver of case 8,

kept 45 honrs in an antiseptic wrapping.

F1G. 4. Micrococeus Finlayensis (Sternberg). From surface of agar enlture. Bismarck
brown stain ; » 525,

Fi1G. 5. Micrococcus versatifis albus (Sternberg)., From a culture in agua coco. Fuchsin
stain ; »x 1,000,
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PLATE XX,

Fia. 1. Micrococous fetragenus versatilis (Sternberg). Agar culture at end of 10 days,
ab 228 0.

Fic. 2. Micrococons of Freire. Agar culture at end of 7 days, at 22° C,

FiG. 3. Bacillus of Gibier. Agar cnlture at end of 12 days, at 22~ C.
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PLATE XXI.

Fic. 1. Bacillus fluorescens liguefaciens. Potato cultore at end of 1 month at room
: temperatnre.
Fi1G. 2. Bacillus fluorescens liguefaciens. Gelatine eulture at end of 1 month at room
temperature.
Fi1G. 3. Bacillus liguefaciens commune (Sternberg.) Potato culture at end of 20 days
at room temperature,
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