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LETTER OF THE SUPERVISING SURGEON-GENERALL

TREASURY DEPARTMENT,
OFFICE OF THE SUPERVISING SURGEON-GENERAL,
U. S. MARINE HOSPITAL SERVICE,
July 11, 1590,
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 Bureau.
Very respectfully, your obedient servant,
JOHN B. HAMILTON,
7 Supervising Surgeon-General Marine Hospital Service.
Hon. WiLLIAM WINDOM,
Secretary of the Treasury.

Approved, July 11, 1590,
Wirriam WINDoM,
Secretary of the Treasury.
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ORDERS.

Speeial {]rdumz HEADQUARTERS OF THE ARMY,
No. 93, ADIUTANT-GENERAL'S OFFICE,
Washington, April 23, 1838.

[Extract.]

1. The following order, received from the War Department, is substituted for para-
graph 13, Special Orders No. 39, 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 pursuance of the authority contained in the pro-
visions of the act of Congress, approved March 3, 1887, “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 Presi-
dent addressed to the Secretary of War on the 17th instant, and nupon the completion
of this duty will return to his proper station and submit his report to the President
on or before June 25, 1585,
The travel enjoined is necessary for the public service.
Wa. C. Expicorr,
Secrefary of War.
] * - - * - "
By ecommand of Lientenant-General Sheridan :
R. . Drua,
Adjutant- General.

Special Orders, } HEADQUARTERS OF THE ARMY,
No, 224. ADJUTANT-GENERAL'S OFFICE,
Washington, Seplember 26, 1588,
[Extraer.|
* ¥ k] L ® L] L

8. The following order has been reccived from the War Department :

War DerArTMENT, Washington, September 26, 1888,
By direction of the President, Maj. George M. Sternberg, Surgeon U. 8, Army, will
proceed to Decatur, Ala., and to such other points in the infected districts of the
Southern States as he may deem necessary to continue his scientific investigations of
yellow fever.
R. MACFEELY,
Aeting Secrelary of War.

e
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8 ORDERS.

Upon the eompletion of the dnty assigned him in this order, Major Sternberg will
retorn to his proper station.
The travel enjoined is necessary for the public service.

» e * ¥ * L *

By command of Major-General Schofield :

R. C. DruM,
Adjntant-General.
Speecial Orders, E HEADQUARTERS OF THE ARMY,
No. 30. ADJUTANT GENERAL'S OFFICE,

Washington, February 5, 1889,

[Extract.|

- = L3 L L] W L3

16. The following order has been received from the War Department :
War DEPARTMENT, Washington, Fobruary 4, 1889,
By direction of the President, in pursuance of the anthority contained in the pro-
visions of the act of Congress, approved March 3, 1357, “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 Presi-
dent addressed to the Seeretary of War April 17, 1835, and upon the completion of
this duty will return to his proper station and submit his report to the President.
The travel enjoined is necessary for the public service,
Wn. C. EXDICOTT,
Secrelary of War.

= = - ® £l - =
By command of Major-General Schofield.

R. C. DruM,
Adjutant-General.
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INTRODUCTION.

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

My investigations in Brazil and Mexico, made in 1887, 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, 1857,

S1R: Referring to the act providing for snndry civil expenses of the Government
for the year ending June 30, 18=8, especially to the clause providing for the investi-
gation of yellow fever by inoculation, as follows: ““And the President is further
anthorized to nse of the same un+xpended balance a sum not exceeding 510,000 for
the purpose of investigating the merits of the method practiced in Mexico and
Brazil for preventing yellow fever by inoculation,” you are hereby directed, under
authority of said act, to proceed to Kio de Janeiro, where yon will collate the doen-
mentary and other evidence of the experiments by Dr. Freire. Having thoronghly
familiarized yourself with the claims of Dr. Freire, you will proceed in person to
inquire at the Jura-Junba Hospital and such other places as may ocenr to youn after
your arrival at Rio:

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

(a) The examination of the alleged germ as shown yon by those engaged in the
buosiness 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 eases,

Third. Yon will report your opinion on the results attained by the process after a
eareful examination of the eases which have previonsly been snbjected to inoenla-
tion. In forming your judgment of these results you will take into consideration the
following points: ;

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

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

Having completed this study, yon will then preceed to Mexico by the shortest and
most practicable ronte and investigate, in the same manner, the method of inocula-
‘tion practiced by Dr. Carmona y Valle, and the same method will be observed in
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 your gunidance,
they are not intended to exclnde such additional methods and means of investiga-
tion as your judgment may approve in the thorough and careful accomplishment of
the purposes of your mission.

In order that every facility may be afforded you for the prosecution of the work,
you will make known your errand to the United States minister at Rio de Janeiro

11



12 INTRODUCTION.

and the United States minister at the City of Mexieo, respectively, and request them
to nse their influence in proeuring sueh aceess to the hospitals and such other sonrces
of information as yon may desire. You will refrain from making publication of yoar
investications and the conelnsions reached by yon until you shall have submitted fo
me the completed report. Youn will forward your vonchers for traveling expenses,
from time to time, to the Supervising Sorgeon-General of the Marine-Hospital Serv-
ice for payment, certifying the same before any consular officer where you may be
at the time.

You will also make requisitions on the Supervising Surgeon-General for such scien-
tific appliances as may be necessary to accomplish the object of your journey.

It is expected that your investigation will be completed by the 1st of October.

3 GrOVER CLEVELAND,
Maj. GEORGE M. STERNBERG,
Surgeon, U. 8. Army.

In compliance with these orders I submitted a report to the President
in Mareh, 1838, which is published in the annual volume of the Marine-
Hospital Service 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 29, 1387,

The conclusions reached (MS., pp. 230 to 233) are definite so far as the methods of
inoculation practiced in Brazil and in Mexico are concerned, but nnfortunately the
question of the etiology of yellow fever is left in an unsettled state. The limit as to
time fixed by my orders, and the fact that the disease was mot prevalent either in
Brazil or in Mexico at the time of my visitsto those coantries, have made it impossible
for me to make certain researches which I consider extremely important in connec-
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-
demic season at one of the permanent centers 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 25, 1885.”

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 autumn of 1838, yellow fever having
appeared in epidemie form in Florida and Alabama, I requested author-
ity to proeeed to the infected district for the purpose of eontinuing my
investigations, and received the orders dated September 26, 1858,

I selected Decatur as the locality for my researches, rather than Jaek-
sonville, beecause 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 Decatur, and
I was confident that he would do all that was in his power to aid me in
my scientific researches, an expectation which was fully realized.

Not having arrived at any definite conclusion as to the specific canse
of the disease under investigation, I again asked to be sent to Cuba
during the epidemic season of 1839, and received the orders dated Feb-
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ruary 5, 1889, which did not restrict me as to time and enabled me to
spend the entire summer in Havana.

The material obtained from thirty autopsies made in Havana during
the past summer and the study of the varions microirganisms isolated
in my culture experiments have fully occupied my time since my return
from Cuba,

I have now commenced writing a report because I feel that an ac-
count of what I have been doing during the past two years is doe, and
not becanse I have bronght my investigation to a successful termina-
tion, or because I feel that there is nothing more to be done.

No one ean regret more than [ do that the question of the etiology of
yellow fever is not yet solved in a definite manner, but I at least have
not to reproach myself with want of diligence or failure to embrace
every opportunity for pursning the research. The difficulties 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 principally in-
volved, as in typhoid fever, or leprosy, or glanders, or in the intestine,
as in cholera, the researches I have made could searcely have failed to
be crowned with complete suceess. But this has not proved to be the
case, and among the microorganisms encountered there is not one
which by its constant presence and special pathogenic power can be
shown indisputably to be the specifie infections agent in this disease.

If I have not suceeeded in making a positive demonstration which
will satisfy the exactions of science I have at least been able to exclude
in & definite manner a majority of the microdrganisms which I have
encountered 1n my culture experiments, as well as those which various
other investigators (Freire, Carmona, Finlay, Gibier) have supposed to
be the specific cause of the disease. 1 shall endeavor to give an exact
account of the characters of these various microirganisms and of the
evidence upon which I feel justified in exeluding them from considera-
tion from an etiological point of view,

‘While this is muech less than I had aimed at and hoped for, 1 trust
that it will be eonsidered ample compensation for the time and money
expended, and I am sure that the information obtained ean not fail to
be of value in gniding future investigators in this field of research.

I desire here to quote the following paragraphs from a paper read at
the guarantine conference held in Montgomery, Ala., in March, 1559,
just before my last visit to Havana:

I may say befors going any further 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 “ germ.” The present
state of knowledge with reference to the etiology of infectious diseases in generai
and well known faects relating to the origin and spread of yellow-fever epidemics
fully justify such a belief. The @ priori grounds for such faith I stated as long ago
as 1873 in a paper published in the American Journal of the Medical Sciences (July,
1573) 1 and the progress of knowledge since that date has all been in the direction of
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supporting this a priori reasoning. DBut yellow fever is by no means the only infec- :
tious disease in which satisfactory evidence of the existence of a living infectious
arent is still wanting, In the eruptive fevers generally no demonstration has been
made of the specilic etiological agent—at least none which has been accepted by
competent pathologists and bacteriologists. Again, in the infections disease of cattle
known as plenropnenmonia, notwithstanding very extended researches by compe-
tent investigators in various parts of the world, no satisfactory demonstration of the
werm has been made. The same is troe of hydrophobia, in which disease we are able
to say with confidence the infections agent is present in the brain and spinal cord of
animals which succumb to rabies; this infectious agent is destroyed by a tempera-
ture which is fatal to known pathogenic microirganisms (657 C.), and by varions
germicide agents, yet all efforts to enltivate it or to demonstrate its presence in the
infections material by staining processes and microscopical examination have thus
far been unsuccessful.

You are aware that my first effort to solve the etiology of yellow fever was made
10 years ago. Asa member of the Havana yellow-fever commission of the National
Board of Health I had an opportunity to make researches which, in advance of the
effort, I fondly hoped might lead to a demonstration alike creditable to American
geience and useful as a basis for preventive and enrative medsures in this pestilential
malady, 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 varions 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
guccess that I went to an endemic foens of the disease to search for the yvellow 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
etiology of anthrax, considered in connection with the enrrent notions relating to
the pathology of yellow fever, led me to hope that the discovery wonld be an easy
one. I wasfamiliar with the most approved metho Is of mounting and staining micro-
organizsms, and was provided with the best high-power objectives that conld be pro-
cured, the one-twelfth and one-eighteenth 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 microdrganism which might prove to be present in the blood, bt
Iwas prepared to photograph it, and thus to show fo others what I might see in blood
drawn from the eirenlation of yellow-fever patients. You know the result of this in-
vestigation; ninety-eight specimens from forty-one nndoubted cases of yellow fever
were carefully studied, and one hundred and five photographic negatives were made,
which showed satisfactorily everyvthing demonstrable by the microscope. Bnt'no
microirganism was discovered. 1 shall presently show yon upon the screen a photo-
micrograph of yvellow-fever blood, made in Havana at the time mentioned, so that youn
may judge of the performance of my Zeiss one-eighteenth inch objective, and have
ocular evidence that no microbrganism demonsirable by this magnificent lens was
present in it. I may say here that my cuolture 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 introduced into various nutritive media, gave alike negative result.

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

The absence of microirganisms from blood drawn from the finger during life or
from the heart after death ean not, however, be accepted as evidence that there are
no parasitic organisms anywhere in the tissues, The bacillus of typhoid fever, for
example, is rarely found in the circulating fluid, althongh it must be transported in
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the blood current to the various organs in which foci of growth are found which
contain numerous baeilli. Such foei are especially abundant in the spleen, but even
in this organ many thin sections may be made before a single focns of development
is encountered.

Having failed to find the yellow fever germ in the blood, we may still admit that,
as in typheid, it is perhaps only to be found in the organs principally involved in the
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 examination of
thin sections. Both methods have given me positive results so far as the occasional
presence of mierodrganisms is concerned, but both are in accord in failing to demon-
strate the constant presence of any particular organism. In my eulture experiments
made in Havana last year the microdrganism most frequently enconntered was my
baeillus a, already referred to as found in two ont of ten eases in eulfures from blood
drawn from the heart. Naturally I have given much attention to this baecillus, and
it was only after an extended series of comparative experiments that I gave up the
hope that it might be concerned in the etiology of the disease under consideration.

These comparative experiments forced me to the conclusion that this is the same
bacillus as was found by Emmerich in cholera cadavers 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 tissues hardened in
alcohol I have encountered several different microidrganisms, but no one of these
has been found in a series of cases. One, the baeilluns of Lacerda and Babes, I have
fonnd 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
1437, a long bacillus was found in the kidney, for the most part in the glomeruli. In
a case in which I made the antopsy in Havana last spring a micrococeus, grouped in
fours, was found in the kidney,

Evidently, if any one of these microirganisms was found in a considerable series
of cases the fact wonld be decidedly significant, and wonld afford presumptive evi-
dence that the parasitic organism found bore some relation to the morbid process,
but even if one and the same microirganism 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 susecptible animal, in man himself.

The method by eultivation is by far the most reliable for the demonstration of miero:
organisms which will grow in our culture media, for isolated cocei or bacilli might
easily escape observation when present in small numbers, but would serve to start a
culture. Thus the bacillus of typhoid fever, which, as stated, is not as a rule found
in the blood of the general eircnlation, and is only found in the spleen in scattered
clumps, may be obtained from this organ, in pure caltures, almost without fail, by in-
troducing a small quantity of splenic pulp into a snitable natritive medinm.

Moreover, this method enables us to differentiate microirganisms which look alike,
and which by micrescopic examination alone it would be impossible to distingunish
one from another. This is a fact now well recognized by bacteriologists, but not
generally appreciated by microscopists whose researches have been limited to the
staining and mounting of sections,

Both methods require skill and praetice in the execution, and great cantion in
drawing conclusions, for there are a thousand traps lying in wait for the explorer in
this field of investigation. It is for this reason that psendo diseoveries are so
NUIMerons. _

Especial care is required in the microscopical examination of stained preparations
of yellow-fever tissnes. Omne enconnters in the urinary tubules, mingled with the
débris of the desquamated epithelinm, stained masses of various forms which often
closely resemble cocei or bacilli. These I believe to be fragments of nuclear material,
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The same material is often massed in the urinary tubnles in the form of plugs, which
are deeply stained by the aniline dyes.

Again, fragmentation of nuelei of cells still in position may give the impression of
a cell containing cocei, and the karyokinetic figures found in the cells, especially in
the liver, often resemble baeilli so closely that it is difficult to convince any one not
familiar with them that they are not microirganisms.

The “ plasma cells” of Ehrlich, also, seem to have as their chief function the role of
deluding amateur microscopists into the idea that they bave made a discovery. They
are often very abundant in the liver and in the kidney of yellow fever cases, and go
closely resemble zoogloea masses of micrococci 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 autopsy has been delayed be-
yvond 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 * 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 picture presented by the post-mortem invasion of tissues which
have been left in aleohol which was not strong enongh to preserve them.

Finally, inasmuch as my culfure experiments with material collected soon after
death from the liver and kidney gave a positive result in a certain proportion of
the cases, it is evident that the microirganism most frequently found by this method—
my bacillus a—should oceasionally be encountered in stained preparations.

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 eunlture éxperiments 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 tissnes, but that it will not grow in the
culture media which I have employed in my researches. I wenld say in reply to this
hypothesis that all known pathogenic microtrganisms may be demonstrated by the
staining methods employed, and that inasmuch as the yellow fever germ appears to
find a favorable nidus in filth beds external to the body, I have been inclined to be-
lieve that, like the bacillus 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 unse of various enlture
media not yet employed, and especially to make cuoltures from the tissues and the
excreta in an atmosphere from which oxygen has been excluded ; for it may be that
like the baeillus of malignant edema and the bacillus of tetanus the yellow fever
microbe is anmerobie,

Inasmuch 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 before the College
of Physicians of Philadelphia in April, 1885, and published in the
“Medical News” of April 28, 18588, in which a summary of the resulis
of these investigations is given:

GENTLEMEN: You are aware that I have been engaged during the past year in an
nvestigation of the methods of inoculation practiced in Brazil and in Mexico, by
which it is claimed that protection against yellow fever is afforded. The subject is
one of such great interest to the medieal profession everywhere, and of such impor-
tance with reference to the sanitary interests of that portion of the United States
subject to invasion by the disease in question, that Congress provided for an inves-
tigation of the methods of inocnlation practiced in Brazil and in Mexico, in the ach
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providing ﬁ}r‘thl_‘, civil expenses of the Government for the year ending June 20,
1228,

Having been selected by the President to make the investigation referred to, in
compliance with my instructions I first proceeded to Brazil for the purpose of investi-
gating the methods of Dr, Domingos Freire, of Rio de Javeiro, and after my return
from that country went to Mexico to make a similar research with reference to the
value of the method of inoculation 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 conclusions reached. As I am abouat to go to
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 yon, and to the profession
generally, the conclusions which I have reached up to the present date.

These conelusions are given as follo ws in my report, above referred to:

f Facts relating to the endemic and epidemie prevalence of yellow fever, consiid-
ered in connection with the present state of knowledge conecerning 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 eondi-
tions, external to the human body, and of establishing new centers of infection when
transported to distant localities.

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

““The hypothetical yellow fever germ, multiplying external to the hnman body in
unsanitary places in tropical regions where the disease is endemic, or during the
summer months in the area of its occasional epidemic prevalence, establishes infected
loealities, and susceptible persons confract yellow fever by exposure in these infected
areas. We infer, therefore, a priori, that the yellow fever germ invades the system
by the respiratory tract, by the alimentary eanal, or from the general surface of the
body, and it should be found in the blood and tissues, or in the alimentary canal, or
upon the surface.

“Another possibility presents itself, viz: That the germ multiplying in insanitary
localities external to the body produces a volatile poison, which contaminates the
air, and that an attack is induced by the toxic effects of this potent chemical poison.
The more or less prolonged period of incubation—two to five days—in numerous cases
in which the attack has been developed after removal from the infected locality,
seems opposed to this latter hypothesis,

¢ In the light of what is known of the etiology of other infections diseases, the hy-
pothesis that the germ reaily 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 eonsider any other uuless this is proved by a complete investi-
gation not to be true. In the latter event we would have to cousgider the possibility
of absorption through the respiratory tract of a volatile toxic agent, or through the
gkin of a poisonous ptomaine formed upon the surface of the body by a specific micro-
organism which does not itself penetrate to the interior.

“ Naturally the attention of investigators has first been given to a search for the
‘germ’ in the blood of those attacked, and in the blood and tissues of the victims of
the malady.

“The researches made up to the present time have failed to demonstrate the con-
stant presence of any miero-orgasism in the blood and tissnes of those attacked.

“My own researches, recorded in the foregoing report, show that no such micro-
organism as Dr. Domingos Freire, 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 .Hra.?,i], is
found, as he asserts, in the blood and tissues of typical cases of yellow fever,
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“There is no satisfactory evidence that the method of inoculation prm:-tluﬂd by Dr.
Domingos Freire has any prophylactic value.

“The elaims of Dr, Carmona v Valle, of Mexico, to have discovered the specific cause
of yellow fever have likewise no scientific basis, and he has failed to demonstrate
the protective value of his proposed method of prophylaxis.

1t is highly important, in the interests of science and of public health, that further
investigations be made by more exact methods, which have been perfected since
Drs. Freire and Carmona made their researches, and with which they were evidently
not familiar.”

The failure thus far to find a specific micro-organism in the blood or tissues makes
it desirable that a thorough research should be made with reference to the micro-
organisms present in the alimentary canal, for it is possible that in yellow fever, as
in cholera, the disease is induced by a microbrganism which multiplies in this situa-
tion. Additional researches are also required before we oan say definitely that there
is no germ demonstrable in the blood and tissues. Having exhaunsted our researches
by the method of direct examination, and by cultures from blood drawn during life,
it is highly desirable that varions culture media should be inoculated with material
taken, with proper precautions, from the various organs, and at the earliest possible
moment after death.*

1 can not attempt to give you in detail, at the present time, the evidence npon
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 oceasion to call your attention to some of the principal
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 “miecrobe,” having in view the production of a
mild attack of the disease, and subsequent immunity as a resnlt of this attack.

Dr. Freire has, however, made a greater number of inoeunlations, and owing to his
numerons publications and very positive assertions his claims have received the most
attention. My coneclusion that these elaims are without scientific foundation may
seem 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 inoculation.
But I need searcely remind you that the astonishing development of our knowledge
relating to pathogenic microirganisms, which has oecorred during the past decade,
has been accompanied by numerous 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
gxactions of modern seience, or with the exact methods by which alone security is
offered against such pseudo discoveries.

Dr. Freire insists in all his published works that his eryptococcus xanthogenicus is
present in great numbers in the blood and tissues of yellow-fever patients. In his
prineipal work, Doctrine Mierobienne de la fibvre jaune, published in 1555, he makes
the following statement:

“The microbe xanthogenicns is a cosmopolitan; it does not select its domicile in
any organ and has no preference for any organie liqnid. We have encountered it
with the same characters, the same opulence of proliferation, in the brain, in the
museles, in the liver, in the spleen, in the kidneys, in the lnngs, in the blood, in the
urine, in the bile, in the vomit, and even in the cephalo-rachidian flnid. However,

* Thc writer wcnt to Brazil .uul to Mexico fully prepared to make these experi-
ments, but, unfortunately, was nnable to secure any autopsies in either place, and
the limit as 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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it is necessary to establish a well-drawn distinetion as to the blood ; the blood of the
seneral cirenlation shows itself much less charged with the microbes than the blood
of the capillaries. Thus, if I could admit any preference on the part of the microbe
xanthogenicus, I would say that it pleases itself better in the blood of the capillaries,
in the blood which bathes immediately the anatomical elements.

- B - - - " [ ]

“ The oceasion seems to us a favorable one in order to call attention to some indis-
pensable precauntions when the microbes of yellow fever are to be sought in organic
golids and liquids. 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 of
the microbes, and the observer will wrongiully conclude that they are very rare in
this organic lignid. Not only does the form of the microbe offer a certain resemblance
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 lizht 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 become visible and will appear in consid-
erable quantity.

§iTt is likewise necessary to make a preparation previously for the examination of
the cerebral mass and of the muscles. They should be triturated in a sterilized mortar
and mixed afterward with distilled water entirely deprived of organisms, filtered
through fine linen which has been passed rapidly through the flame of an aleohol
lamp, and afterward a drop of the filtered liquid should be placed upon a glass slide.
If we withdraw a 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.

It 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 once a multitude of microbes., 'This is becanse in the muscles the microbes are
lodged between the fibrillze and in the snbstance which surrounds them; and in the
brain they are found in the interior of the nerve cells, which must first be destroyed
by tritnration 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 deseribed is to be found in the blood and tisenes of yellow-fever
patients. I have examined blood from numerous cases drawn from the finger during
life, both in the fresh condition, in preparations stained by various aniline colors,
and by culture methods, and I have siudied with great care a large number of thin
sections of the liver and kidney, stained by the most approved methods, from a con-
giderable nmmber of typical cases of yellow fever, without having encountered the
eryptococcus xanthogenicus.

As Dr. Freire asserts that his microbe is especially abundant in the capillary ves-
sels, it should be easily demonstrated in thin sections of the various organs, made
secundem artem.

As a matter of fact, my researches show that, as a rule, no microdrganism demon-
strable by known methods of staining is to be found in such sections. But here I
must state that in certain cases microirganisms have been found., The one to which
the most interest attaches is that deseribed by Babes. This was discovered in 1384,
in material sent to Paris from the laboratory of Dr. Lacerda, in Rio de Janeiro. At
the 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 1834, and after my return to Baltimore I examined sections stained by Gram's
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method and with Loeffler’s alkaline solution of methyline blue from all of these cases.
I gquote from my report as follows: :

“In two of these cases I find in the capillaries of the liver and of the kidneys 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
which I now find it. This organism is a short bacillus, which occurs in chains, as
seen in Fig. 2, PL 1v.

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

Careful examination of specimens stained with Loefller's solotion 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 donbt
observed by Babes, who first described the organism in question, but he has infer-
preted it differently. He says:

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

Dr. Lacerda has desceribed the organism referred to as in filaments which branch
dichotomously, and believes ithis branching to be a constant and distinctive charae-
teristic of the 1mrhsi te which he aceepts as the veritable yellow fever microbe. He
is without doulbt 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 ehains. He 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 visit to Rio, but I demonstrated to him the facility with
which the organism may be stained with a solution of methyline blue upon sections
which he made for me from material in Dr. Lacerda’s laboratory. Since my return
to Baltimore I have made numerous seciions from the same material (two cases out
of the nine), and find no diffcnlty in staining the organism present in the tissues
with methyline blue or with fuchsin. Dr. Goes aiso supposed that his failure to find
this parasite in all of the tissnes which he had preserved since the epidemie of 15584
was due to the fact that the tissnes 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 encounter this microtrganism in the tis-
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 tissnes
of six undoubted eases of yellow fever sent to me from Havana, and examined most
carefully within six months of the date of the autopsies. Babes himself has renonned
the idea that this microdrganism bears an etiological relation to the disease under
consideration, In the second edition of Les Bactéries he says:

¢ Qinee these researches we have had the opportunity to examine several series of
sections from yellow fever: First, the liver and kidney of two individnals dead from
this malady, collected by Dr. Alvarez, were examined in the Laboratory of Patho-
logical Anatomy of the Faenlty of Paris, without any bacteria having been found;
gecond, material from three ecases of yellow fever whieh Koch was kind enongh to
confide to one of us, In these three last cases, notwithstanding the most serupulous
research and notwithstanding the advice of Koch, it was impossible to find thelittle
chains in the brain, the kidoeys, the liver, and the spleen. We must suppose, then,
that in yellow faver, as in other infections maladies, microbes are ouly found in the
parenchymatous organs in certain cases, and not in all.  The question whether these
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micro-organisms really constitute the canse of the malady, or simply a complication,
is, consequently, not resolved.” (Les Bactévies, p. 528, )

We wonld remark that, in view of the negative results attending Babes’ more re-
cent researches and onr own extended study of the tissues from six typieal cases
oceurring in Havana, there is no good reason for supposing that the above-described
microorganism bears an etiological relation to yellow fever. On the contrary, it
seems probable that its presence in material from a limited number of cases ocenrring
in Rio is either entirely aceidental or is due to a secondary complication, perhaps to
some form of septiciemia,

From what has been said and from Dr. Freire's own acconnt 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 eor-
puseles and the granular débris of the tissue elements for micrgirganisms.

In his enlture experiments he has, owing to a defective technique, enconntered
miecrococei of various kinds, and one of these, which he bronght back with him from
Paris iu an agar-agar eulture, he presented to me as his yellow fever germ,

I brought a pure culture of this micrerocens with me to Baltimore and have calti-
vated it doring the past winter in varions media. It does not correspond in its mor-
phology or mode of development with the Cryptecoceus 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 work, pablished in 1295, Dr. Freire gives the following account of
the morphology of his eryptococens :

“ When we follow with care and attention the march of the development which
characterizes the germs which produce yellow fever we acquire the certainty that,
commencing to present themselves under the form of little points almost impercepti-
ble, they afterward graduoally increase in diameter, until they attain considerable
dimensions; so that these little beings, which, at the ontset had the aspect of very
little grains of sand, not measuring more than 0.001 millimetre to 0.002 millimetre in
diameter, 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 attained the adunlt age these cells are broken at divers points, and
discharge their contents, composed of spores already formed, mixed with a viscous
substance of a yellow color, composed of a pigment and protoplasmic substance, and
of the liquids 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
eryptococcus. He says:

“ Each adnlt eell is raptured in one or several points, and allows the escape of its
contents, ecomposed of germs which are to perpetuate the species, and lwo pizments,
one yellow, destined to infiltrate all the tissues, and to prodnce the icteric color
which has given name to the malady ; the other, black, inzoluble, and destined to
be carried along by the cirenlatory enrrent, producing either capillary obstructions
or blood stasis in the parenchyma of the organs.”

Now this mode of multiplieation is not known among the bacteria, and does not
ocenr in the mierococens 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 microdrganisms of the same class, which are extremely common in
all parts of the world.

According to Dr. Freire's statement, the agar enlture bronght by him from Paris
came originally from the blood of a patient with yellow fever at the point of death.

Now, as heretofore stated, I have demonstrated by the microscopic examination of
numerous specimens that, when proper precautions are raken no microirganisms
are found in blood drawn from the finger of yellow fever patients, and that no devel-
opment ocenrs in culture medis inoculated with such blood. I infer, therefore, that
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the mierocoeei, ete., fonnd 1:1:_!,' Dir. Freire in his enltures are due to the aceidental
introduction of microdrganisms from withont, and espeecially from the surface of the
finger during the collection of the blood. I may remark here that Dr Freire's enl-
tures in liquid media, which were made before he went to Paris, and which were
placed in my hauds for examination, were all impure, and contained several different
micro-organisms. I suppose that the micrococens brought back from PParis was
isolated while he was there from one of these impure liquid enltures, for I found no
evidence that solid enlture madia had been nsed in his laboratory in Rio prior to the
date of his visit to Paris,

Nor did he use, 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 minute
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 eadaver 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 fever microbe in a fresh state. I fed it with the best food—les
meilleurs engrais—for the purpose of surprising the different phases of its evolution
from its birth to its death.

““Nevertheless, in fault of other accnsations, some aunthors have reproached me
with not having colored my microbe. Alas! what a miserable objection. Isit neces-
sary in order to affirm the existence of a microbe which swarms by millions in the
urine, in the bile, in the blood, in the tissues, etc., is it necessary to mask them, to
disgunise them under a costume of carnival, in order to please certain microscopists !
M. Pasteur has never colored his microbes, and nevertheless every one admits the
existence of the bacillus of charbon, of the corpuseles of pébrine, of the micrococens
of fowl-cholera, ete.

“ Do not think, gentlemen, that I fear the application of coloring processes to the
search for the microbe of yellow fever. Far from it. In order to show you that the
criticisin which I have just made is not due to prejudice, I will say to you that such
processes have recently been employed npon the yellow-fever microbe with complete
snecess,”

A character upon which Dr. Freire insists, even in his address delivered in Paris in
April, 1257, is the formation of two kinds of pigment, one yellow and one black.
From the first he has affirmed that the black color of the characteristie ““black vomit”
is not dne to the presence of blood ehanged by the acid secretions of the stomach, as
has been generally believed by those physicians who have studied the disease, but
that this color is due to a pigment produced by his cryptococens, Now, I have had
the cocens which he gave me as his yellow fever germ under enltivation in varions
media, during a period of several mouoths, and no black pigment has been produced.
On the contrary, the colonies in Esmarch tubes, and stick cultures 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 18° to 20° (. (64.4° to 63° F. ), and, as stated,
forms no pigment.

The supposition that the micro-organisms present in Dr. Freire's blood eultures,
and in those of various other observers who have discovered yellow fever *‘ germs”,
came from the surface of the body, and not from the blood, is sustained by recent ex-
perimental researches npon the sterilization of the hands, made by Knmmell and by
Furbringer,

These experiments show that it is not an easy matter to destroy all microorgan-
isms npon the surface of the body by means of a disinfecting solution, and that a
simple washing with bichloride solution of one-thousandth does not usnally insure
sterilization of the hands. Farbringer, after repeated experiments, recommends the
following procedure: (1) Remove all visible dirt from the nails. (2) Serub the hands
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with soap and water by means of a brush. (3) Immerse them for one minute in
strong aleohol, at least 80 per eent. (4) While still wet immerse them for one min-
ute in a 2 per cent. solution of merenrie chloride.

Less thorongh treatment did not in Fuarbringer's experiments absolutely insure
_gterilization. In the case of patients in hospital, the difficulty is often increased by
the fact that their hands are horny and begrimed with dirt which can only be
removed by long serubbing.

With reference to Dr. Freire's experiments upon animals, I can only say that those
performed in my presence failed entirely to demonstrate that the micrococens hrought
from Paris had any specific pathogenie power, and that I find no satisfactory evi-
dence in the record of similar experiments contained in his various publications that
he has ever transmitted yellow fever to rabbits or to guinea-pigs, as claimed.

I shall quote here a single experiment in which a fatal result oceurred, and in
whieh, as usnal, Dr. Freire aseribed death to yellow fever resulting from the injec-
tion, notwithstanding the fact that the material injected (blood) had been 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 the
boiling point of water.”

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

“ We must note that the microbe of yellow fever offers a remarkable resistance to
heat. 'The following experiment furnishes a demonstration of this:

“0n the 17th of April, 1833, we subjected to ebullition for several minutes a
gramme of blood containing the microbes. We injected it afterward into a gninea
pig, which had a temperature before the experiment of 38.5° C. (101.3° F.) in the
axillary region. The temperature fullowed this march the following days:
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“The animal died during the night of the 23d. Its autopsy showed the character-
istic lesions.

¢ It is necessary to push the temperature beyond 2002 C. in order to destroy the
toxicenergy of the microbe. As we have seen its virnlence resists simple ebullition,
The microscope has shown that notwithstanding the boiling the micréorganisms
retained their ordinary form and continned to execute all of their movements, a
proof of their complete vitality.” (Op. cit., p. 217.)

I may remark here that the mierococeus presented to me by Dr. Freire as his yel-
low fever germ is killed by exposure for ten minutes to a temperature of 60° C., and
that it has no proper movements. :

Dy, Freirve's protective inoculations,—Having demonstrated that Dr. Freire’s claim to
have discovered the specific cause of yellow fever is withount scientific foundation, it
may be thought that no farther demonstration is required in order to show that his
preventive inoculations are without value ; for these inoculations are said to have
been made with cultures containing the attennated microbe of yellow fever. These
inoculations have, however, been made upon so large a seale, and the statistical re-
sults, as presented by Dr. 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
inoenlated by him than among non-inoenlated persons exposed in the same way, we
shall be obliged to concede the value of his method, although the rationale of the

* The Thermal Death Point of Pathogenic Microirganisms, Amer. Journ. Med.
Sei., July, 1887, pp. 146-160. :
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protective influence may not be apparent. In my detailed report I have reviewed
at length Dr. Freire’s statistics in the light of the facts developed by my personal
researches in the city of Rio de Janeiro, where the inoculations were made. I can
not attempt to bring the evidence before you ac the present time, and I have already
stated to you my conclusion with reference to the matter. In support of this con-
clnsion T shall, however, quote a few extracts from my report.

In 1234, Dr. Freive inoculated 415 persons whose names, ages, place of residence,
and length of residence in Brazil are given in an appendix to his prineipal work, pub-
lished in 1385, In regard to the evidence afforded by these inoculations, I have writ-
ten as follows:

“We remark, first, that in selecting foreigners and preferably those who had re-
cently arvrived in Brazil for his first experimental test as to the efficacy of his protect-
ive inocnlations, 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
conld be more fair than his full publication of the names and of the essential facts
with reference to these persons.

“T must olbject, however, to his ineluding 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 occasion to visit Rio during the epidemic season, as is stated
by Dr. Freire, it is probable that they would 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 fo Rio
their names would not appear in the mortality list of this eity, but in those of Vas-
souras, which are not given. The latter objection applies also to 14 persons among the
vaccinated whose place of residence is Nietheroy, a town upon the bay of Rio de Ja-
neiro, which is the capital of the province of the same name; two persons vaccinated
at Tijuca, and one on board the bark Flive, two at Pavina, and three at Serraria must
also be excluded. This reduces the number of vaccinated persons within the city
limits to 355, and of this number a certain proportion no doubt left the city soon after
being vaccinated, and before any exposure worthy of consideration in a test of this
kind had oceurred.”

Dr. Freire admits that “ during the epidemic season a great number of the vaecei-
nated were attacked by the malady,” but claims that these attacks were of a mild
character, vet he gives us the names of seven vaccinated persons who died from the
disease. This list has been added to by some of Dr. Freire's confréres, as will be seen
by the following translation of a letter published in one of the newspapers of Rio,
and bearing date May 5, 1887, This letter is signed by Dr. Araujo Goes, at present a
member of the Central Board of Health, and a gentleman whose statements are worthy
of the fullest confidence:

“My letter to the Imperial Academy of Medicine having been published, it now
behooves me to publish the statistics relating to the vaccinations on Morro da Vinva.

“One fact seems to me to be definitely dewmonsirated, that is the worthlessness of
Dr. Freire's vaceination, as is well known to the medical profession of this city.

‘¢ A vear ago I wrote the following:

“The want of skill which he displayed in his first experiments, the false conelu-
sions which he has drawn therefrom, and the thoughtless precipitation with which he
has hastened to make known incomplete results without accompanying them with a
single qualifying remark vitiate all the methods to which he may hereafter resort to
corroborate his statements. (Jounrnal do Commercio, April 20, 1=83.)

“The mortality among the persons vaccinated on Morro da Viava 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,

“ Sixteen removed shortly after the commencement of the epidemie, and 44 re-
mained exposed to its influence. OF these 22 had yellow fever, 9 of whom died.
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* The following is a list of the vaceinated persons who had the fever, the names
of those who died being marked with an asterisk :

Antonio de Oliveira.® Manoel Joaguin Pereira Lopes.
Antonio Bento da Silva Manoel Gomes de Azevedo.
Albinoe 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 Pereira Neves, *

Jose de Sonza Ferreira. Joaquim Martins Pinheiro.*

Jose Gomes de Azevedo Junior, Joaquonim Antonio dos Santos Cardoso.*

Jose Farinha.

i Consequently, of the 44 vaceinated persons who remained inthe loeality, 22 that
is 50 per cent., had the yellow fever.

“ Of the 22 patients, 9 died, that is 40.9 per cent.

““In the Jurnjuba 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 inoenlations prae-
ticed in 1283 and 1234, 1 say :

“The evidence 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 1223 and
in 1284, We can not, however, leave the question here, inasmuch as a modification
of the method was adopted in 1534, and a large number of persons have been since
inoculated by this modified method. Dr. Freire says in his report nnder considera-
tion: ‘I have employed in nearly all of the vaccinations the endermiec method, snd
it is only recently that I have injected into twenty persons the same cultures by the
hypodermatic method. * * * I shall hereafter give the preference to the last
mentioned method, becanse one is more sure that the ligunid employed goes to exer-
cise its preservative inflnence,””

In 1885 Dr. Freire resumed his inoeulations on a larger scale, but instead of select-
ing upacclimated strangers, those inoculated were for the most part natives of Brazil,
or Portugnese who had lived for a namber of years in Rio and who had passed through
one or more epidemics. A considerable number of negroes were also inoculated and
inglnded in the statistical tables. With referenece fo Dr, Freire’s statistics for the
year 1225 I quote from my report as follows :

*“Dr. I'reire has omitted to state one very important fact with reference to the
vaccinations practiced during the period included in this tabular statement. The
date of the vaccinations iz not given. Fortunately I am able to supply this omission
from his journal containing the names of the vacecinated, which he kindly placed in
my hands during my stay in Rio. I find from this record that the inoculations were
practiced as follows:
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“Now it is well known that June and July are months during which yellow fever
does not prevail in Rio, and that in fact the month of May farnishes, as a role, but
few eases.

“ T'he exposure even in an epidemiec year amonnts to very little during the months
of May, June, and July, and may be considered practically nil in a year like 1385,
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when the whole mortality was only 278 in a city of 400,000 inhabitants. Buot Dr.
Freire has incladed in his list 1,294 persons who were vaccinated daring 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, and April.
If these 1,201 individuals were protected from an attack of yellow fever by the in-
oculation practiced in June or July, what protected them from being attacked dur-
ing the preceding months wien yellow fever was prevailing to some extent ?

“We remarked with reference to those persons seleeted for vaccination in 1553 and
1824 that ‘in selecting foreigners and preferably those who had recently arrived in
Brazil for his first experimental test of the eflicacy of his protective inoculations
Dr. Freire has given evidence of his confidence in the method of prophylaxis pro-
posed and of an honest desire to demonstrate its valne.’

“In his inoecnlations practiced in 15585 we no longer find any evidence of such selee-
tion, and so far as we ean jndge the vaccinated persons simply represent the average
population of the eity of Rio. It is well known that this population izeludes a large
number of persons of foreign birth and especially of Portunguese. 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 vacci-
nated 2,186 natives and 265 foreigners. Let us assume for the present that the 1,760
persons vaccinated by him during the months of January, Felirnary, March, April,
and May were comparable, so far as the susceptibility to yellow fever is concerned,
with 300,000 of the population ot Rio. In this estimate weexelude 100,000 of the pop-
ulation on the supposition that this nnmber may have enjoyed immunity as a result
of having snffered an attack of the disease, 278 deaths in a popalation of 300,000 rives
1ess than 1 death per 1,000, and there should not have been over 2 deaths among the
1,780 persons inoculated by Dr. Freire during the months of yellow faver prevalence.

“ Let us look at the matter in another light. Dr, Freire gives the following table,
showing the length of residence in Brazil of the foreigners inoeculated in 1855
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“These figures alse include the foreigners vaceinated in the healthy months of June
and July and those temporarilyin the city (a few days, 26, on board ship, 9), but they
will serve our present purpose, which is to ecall attention to the fact that 759 of the
total number given had been in Brazil (and presumably in Rio) more than a year and
a half and had consequently passed through the preceding epidemic year (1824) with-
out contracting yvellow fever. If these persons resisted yvellow fever during an epi-
demie, in which the number of deaths amounted to 1,597, how can it be claimed that
they are protected by a vaccination made in 1885, when only 237 dealhs oceurred,
scattered about (sporadic) in a eity of 400,000 inhabitants ? The same argument ap-
plies with greater force to the 359 foreigners inoculated, who had resided in Brazil
for 5 years and above (5 years, 103, more than 5 years, 2566). Tnless the list includes
persons who had already suffered an attack of vellow fever, these individuals had
passed through the epidemic of 1550 (1,623 deaths), as well as that of 183 and 1834,
without contracting the disease, and we can hardly aseribe their immunity in the
comparatively healthy year, 1835, to Dr. Freire's inoculation.”

I pass now to the year 1836, during which Dr. Freire inoculated 2,763 Brazilians



INTRODUCTION, 21

and 710 foreigners, again inclading in his statistical tables those vaccinated after
the epidemic season had passed. In reviewing these siatistics I remark as follows:

“We have quoted this last report of Dr, Freire in extenso in order to do him full
jutice by allowing him to state his own cass. We shall now proceed to show that
his statistics are fallacions, and that the percentace of mortality among the vacci-
nated, which he finds to be ten times less than among the non-vaccinated, results from
a misuse of the statistical method and from a number of factors, which are favorable
to Dr. Freire's statistics as he has stated them, but not to a fair test of his method
of prophylaxis.

¥ In the first place we wonld call attention to the fact that while during the com-
paratively healthy year, 1835, the immunity among the vaccinated of that vear is
said to be complete (see report of 1335), the number of deaths daring the epidemie
year which foliowed 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 vaccinated who had, no doubt, left the city before the
epidemic of 1336 ocenrred, Dr. Freire, with a total of 6,524 vaceinated, and a total of
8 deaths, makes the proportion one per thousand. Thisis equivalent at the outset
to an addition of 1,476 person to the number vaccinated, whoe 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 thonsand. This is but one of many factors which go to malke this favorable
showing. Reference to Dr. Freire’s MS. journals, which he kindly placed in my
hands, shows that of the fofal number wvaeccinated during the two years, 4,465
were vaccinated prior to the epidemic of 1866; that is to say, before the 1st
of January, 1836. How many of these left the city before the ontbreak of
the epidemic, how many were only temporarily in the city when wvaceinated,
how many died from other diseases I ean not say; but it is a significant fact
that of the 3,051 vaccinated prior to Augnst, 1835, Dr. Freive has only one fatal case
to report, while cut of 460 persons vaccinated in January and February, 1586, he
reports 5 deaths, a mortality of more than 1 per cent., which he gives as the general
mortality among the non-vaccinated. This is not apparent from his own statement
of the case, but is nevertheless true, as I shall proceed toshow, In his report, which
we have just given in full, he does not give the date of the vac:zination of these in-
dividuals, but upon referring to his MS. journals for 1856 I find that No. 3 of his
liat, José, son of José da Costa Vieira, was vacecinated Febroary 12, 1836; No. 4,
Paschoal Ruflino, on the 6th of February, 1886 : No. 5, Henri Constance, on the 1st
of January, 1886; No. 6, Fernando Argenteiro, on the 20th of February, 1886, and
No. 7, Antonio Saraiva, on the 12th of February, 1586, The same MS. record for
1886 shows that during these two months—Janunary and Februoary, 1886—the total
number vaccinated by Dr. Freire was 460. That is to say the mortality among those
vaccinated during these two months was more than 1 per eent. On referring to
the mortality list of the city for the same two months I find the total number of
deaths to have been 36Y, which in a total susceptible population of 160,000 (Dr.
Freirve's estimate) would give a mortality of 1 in 436.”

Time will not permit me to extend any further this analysis of Dr. Freire's statis-
ties, 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 ean I occupy any
further time in an account of the inoculations practiced by Dr. Carmona y Valle, of
Mexico, and of his alleged discovery of the specific canse of the disease under con-
sideration. 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 serious errors of observation
and of inference, and that his supposed discovery has no scientific basis.

From what has been said, it will be seen that the question of yellow fever etiology
is still nnsettled, and that it remains, in fact, just where it was left by the commis-
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<ion sent to Havana in 1879 by the National Board of Health. The researches made
by myself as a member of that commission showed that in yellow fever there is no
microirganism present in the blood of the sick demonstrable by the highest powers
of the microscope. This conelusion is supported by my more recent researches hy
the method of enltivation. Before, however, abandoning all hope of finding a specifie
“microbe ” in the tissnes, 1 desire to make cultnres 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 Mexice
lnst year; butI 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 eanal, 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 natnre it will not answer to reject any possible
hypothesis becanse of preconceived opinions, and inasmuch as the present state
of seience 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
sneecess crowns onr efforts,

In a report submitted to the President in March, 1888, and published
in the annual volume of the Marine Hospital Service for 1539, full de-
tails are given of my investigations made in the City of Rio de Janeiro,
and those who desire fuller information with reference to Dr. Freire's
t 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 acensed of incompetence, myopia, and improper
conduet in the prosecution of the mission with which 1 was charged by
the President of the United States,

With reference to my eye-sight I 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 charges 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 npon me in detail
would be a waste of time, but I take the liberty of introdueing here the
postseriptum to my published report above referred to, n which I
have shown how little foundation there is for his claim that his alleged
discovery has been confirmed by other observers.

POSTSCRIPTUM.

BALTIMORE, Seplember 23, 1889,

In his attempt to nentralize the force of my evidence and to establish his claim to
have discovered the specific microbe of yellow fever, Dr. Domingos Freire has re-
ferred to the observations of Babes, of Finlay, and Delgado, of Gererd and of Rangé,
as confirming his own. As a matter of fact, the observations of the gentlemen re-
ferred to give no support whatever to this elaim, inasmueh as none of them have de-
geribed anything corresponding with the Cryplococeus xanthogenicus, or even with the
micrococeus which he presented to me as his yellow fever germ.



INTRODUCTION. 29

Thus the microdorganism found by Babes in material sent to him from Dr. La-
cerda’s labaratory in Rio de Janeiro is a short bacillus, arranged in chains, and not
a micrococcus. Babes himself has reported his failure to find this baeillus in material
from other sources, and his researches show the absence of Freire’s micrococcus in
the material examined by him, as this is easily stained by the aniline colors, and if
present conld not have escaped the observation of so accomplished a microscopist
and bacteriologist. In the second edition of ‘‘ Les Bactéries,” Babes says:

¢ Since these researches we have had the epportunity to examine several series of
sections from yellow fever: First, the liver and kidney of two individuals dead from
this malady, collected by Dr. Alvarez, were examined in the Laboratory of Patho-
logical Anatomy of the Faculty of Paris, withont any bacteria having been found ;
second, material from three cases of yellow fever which Koeh was kind enough to
confide to one of ns. In these last three cases, notwithstanding the most scrupnlons
research and notwithstanding the advice of Koch, it was impossible to find the Jittle
chains in the brain, the kidneys, the liver, and the spleen. We must suppose, then,
that in yellow fever, as in other infectious maladies, microbes are only found in the
parenchymatous orgaus in certain cases, and not in all. The question whether these
micro-organisms really constitute the cause of the malady, or simply a complication,
is, consequently, not resolved.”

The extended researches of 1wy friend, Dr. Carlos Finlay, of Havana, also give no
support to Freire's claims inasmnch as the microeocens in tetrads, which has especi-
aily engaged his attention and which for a time he believed to be the specific etio-
logieal agent in the disease under consideration, is entirely distinet from the micro-
coceus of Freire. Finlay's Micrococeus fetragenns febriz flave, which I have called
Microceoccus telragenus versatilis, a name which heaccepts, isa large coccusin 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
authentie cultures of each, given me by the gentlemen themselves, under continuous
observation for nearly two years.

Moreover, I have made extended culture experiments in Havana during the past
two years, which show conclusively that neither of these micrococei is present in the
blood of yellow-fever cadavers, withdrawn from the heart or liver shortly after death,
In one ease only out of thirty-five antopsies in which I have made enltures from the
liver, I have obtained the “tetragenns” of Finlay, and I have not enconntered the
microccocns of Freire ina single instance. On the other hand, I have obtained both
of these cocci in cultures from the surface of the body of patients in the hospitals
of Havana, and the “tetragenus” is one of the most common microsrganisms
enconntered in such enltures, whether made from the surface of yellow-fever patients
or those suffering from other diseases. :

With reference to the observations of Gererd it is evident from his own account
that if he encountered micrococel they were associated with spore-forming filamen-
tous baeilli, and that he was entirely unfamiliar with this class of microirganisms.
As he is not known as a bacteriologist and has not given a detailed account of his
methods of research, no secientific 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, 1836, I find the following account of the morphology of the
micro-orgauisms encountered by him :

“In the month of June, 1222, in a report to the superior agent of the Interoceanic
Canal Company, resident in the city of Panama, South America, I had the honor to
inform him that I bad found in the blood of yellow fever paticnts some micro-
scopic organisms, some filiform, others resembling a string of beads (chaplets), and
lastly brilliant littie bodies ; that the organisms were constant in appearance and
could thus serve as elements for diagnosis,

“*After some trials and a great many failures, I sneceeded in isolating the microbes,
and obtained them in great quantity without the hnman body by artificial cultiva-
tion, in liguids snitable for their nutrition and reprodoction,
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“1 was then enabled to study the mode of existence of the microbes. If one
observes the filiform bodies attentively for a given time he perceives in their trans-
parent and homogeneous substance a series of sinall eorpuscles that reflect light more
than the other parts of the microbe. Little by little these corpuscles arrange them-
selves aronnd a central axis or core, giving the organism the appearance of a string
of beads, chaplet. (This French word signifies the string of beads ‘ told’ by devout
Catholics while praying.) Scon other changes follow, the string-like formation sep-
arates, and in place thereof nothing remains but a mass of brilliant little peints.
The size of the little points is about the thousandth of a millimetre., These corpuscle
werms have great resistance. They do not perish by drying, and can after many years
serve to propagale the disease by regenerating the filiform 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 ranfregenicus. In his principal work, published in 1585,
he says:

$When we follow with eare and attention the march of the development which
characterizes the germs which produce yellow fever, we acqnire a certainty that,
commencing to present themselves nnder the form of little points almost impercepti-
ble, they afterward gradually inerease in diameter until they attain considerable
dimensions; so that the little beings, which at the outset had the appearance of
little grains of sand, not measuring more than 0.001™™ to 0.002m" in diameter,
arrive little by little to such a development that they reach the dimensions of
0.005, 0.007, 0.003"= and some times even more in certain conditions. When
they have attained the aduolt age these cells are broken at divers points and
discharge their contents, composed of spores already formed, mized with a viscons
gnbstance of a yellow color, composed of a pigment and protoplasmic substanee, and
of the liquids elaborated by the cells.”

In an address delivered in Parvis in 1237, Dr. Freire repeats this acecount of the modo
of development of his eryptococcus. He says:

“Fach 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 yvellow, destined to infiltrate the tissues and to produee the icteric color which
has given name to the malady ; the other black, insoluble, ete.”

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 :

“nfortunately for onr researches we did not possess high powers.  Iecould not ex-
ceed 540 diameters, and I had no coloring matters for isolating the microbe in the
blood aceording to the method of Ehrlich; therefore I only give these details with
reserve. The figured elements which we have drawn were met with in the black
vomit of man, the contents of the stomach of guinea pigs, in the enltures of blood and
in condensed watery vapor, but in less number. They are agglomerations of cells,
some round with a central nuclens; 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
woers found in gronps of two or three, joined by the extremity containing the nuclens,
This approached the periphery liftle by little; at this moment one observed a slight
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 bacilli 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-
wation. But the absence of a didactie treatise, the absolute absence of bibliographic
resources, prevents us from making any positive affirmation with reference to thesa
micro-organisims,”

Notwithstanding 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 bacillus of yel-
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low fever, bacillus icteroid, and that it is possible to find a vaccine? We believe it
without affirming it."”

The above quotations will suffice to show any well-informed bacteriologist that the
elaim of Dr. Freire does not receive any support from the observations of the gentle-
men mentioned, whereas several competent bacteriologists have reported their failure
to find his ““eryptococens” or any other micro-organism in the blood.

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

“HAvVANA, January 22, 1828,

¢ 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 upon yellow fever. M. Fréire was presented to me by Dr,
Eebourgeon, who had studied this malady with him in Brazil. The laboratory of
comparative pathology of the musenm was open to these savants, who resumed the
experiments the results of which had previously been published by M. Freire. I was
requested by M. Freire to examine the enltures 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
kindness to associate me in a communication which he made in his own name and
that of Rebourgeon to the Academy of Sciences during the month of March, 1587,

‘¢ Bince, and as a result of this communication, I received from the minister of
public instruetion the mission to go and ‘study yellow fever in the countries where
it prevails habitually, 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 sporadie form.

“I give as succinctly 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 5 hours after death, I collected
blood from the left ventricle and frow the right anriele. * * *#

* November 27.—Awmong several cases examined I collected, from the most severe,
blood and black vomit. Fatal case.

“ December 14.—Case in fourth day of the disease: Albuminuria; eollecied blood,
urine, and black vomit., Recovered.

£ Deceniber 22.—Clinical examination of a severe ecase: Abundant black vomit,
buceal hemorrhage, ete.; 23d, antopsy of this case made 2 hours after death; col-
lected blood from the heart. * * *

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

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

“Inoculations, by numerous punctures, were made in agar-agar jelly with blood,
urine, bile, and sernm from the pericardium. * * * Numerons thin sections of
the various organs were also made; these were stained with a view to demonstrating
the presence of microbes.

“ Results oblained.—I am obliged to confess here, however much it may cost me,
that my results contradict in an absolute manner the facts advanced by M. Domingos
Freire, from whom I have the regret, as well as the duty, to separate myself,

“ The blood.—In a great number of preparations, fresh or colored, it has been im-
possible for me to verify the presence of mjero-organisms. The cultures, repeated o
great number of times, remained sterile,
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i The wrine, treated in the same manner as the blood, has constantly given a nega-
tive result,

“The pericardial liquid and the bile, like the blood and urine, did not contain
micro-organisms, I have found that even in the gravest cases seen by me the blood
examined by the microscope did not present any appreeiable trace of alteration of
it elements.

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

Dir. D. Tomayo, of the bacteriologieal 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 beeun instruoeted in the
methods of research in Pastenr’s laboratory in Paris, and also becanse he gives a
detailed account of his method of collecting blood, which shows that he took ex-
traordinary precantions to prevent aceldental contamination of his enltures.

We quote from bis paper published in 1232 as follows:

“ Analysis of the blood in yellow fever.—In collecting blood we have pursued the
following technique: We have carefully washed the finger with soap and water;
after that we have passed it through a hole made 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 mereury, and finally with a mixture of ether and
absolute alecohol, We have also washed the isolating linen with a solution of bi-
chloride and have covered it with a layer of glycerine. This done we isolated the fin-
ger in a little glass tube (cloche de eristal), which had been washed with the sublimate
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 avoid infection by atmospheric germs. Then we
sterilized a lancet in the flame of an aleohol lamp, punctured the =kin, and allowed
the first drop of blood which presented itself to escape, using only those drops which
came later, and that at the moment of their appearance. Following this proceeding
we have made ensemencements, either with the platinum needle or with sterilized
pipettes, in agar-agar jelly, in peptonized gelatine, and in bouillon. We have also
examined the blood collected in this way in the artificial serum of Malassey, filtered
and sterilized, aud lastly dried by the method of Koeh. 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 Pasteur flasks have
remained sterile.”

THE MICROCOCCUS TETRAGENUS FERRIS FLAV.E OF DRS. FINLAY AND DELGADO.

My friend, Dr. Carlos Finlay, of Havana, is 2 most enthusiastic and indunstrions
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
differentiating microdrganisms, and fell into the nsnal and almost inevitable errors
of inference as to the source and genetic relations of the varions microirganisms
encountered by him in his earlier researches. He has since made himself familiar
with the methods referred to, and no longer insists upon the etiological relation of
this micrococeus to the disease under consideration. I give below a letter received
from him shortly before my departure from Havana:

: EHAvANA, August 29, 1239,
# My DEar Docronr: I send yon a copy of the résumé of onr investigations during
the year, May, 15=8-"580, which Dr. Delgado and myself presented at the beginning
of the year. You will see that we did not elaim to have demonstrated that our tet-
ragenus was the actual germ of yellow fever, but merely that in oar recent investi-
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gations carried ount with methods which we deemed to be reliable, we had again
fonnd the same microirganism 1 yellow fever finger blood and in blister sernm,
and also in cadaveric products of two yellow fever antopsies. We likewise ex-
pressed the hope that yon wounld undertake comparative experiments in order to
determine, first, whether it was a fact that by the enlture methods which we had
described our tetragenus could be demonstraied in most of the products collected
during life from yellow fever patients; and, second, whether that microiirganism is
exclusively found in such patients.

1 am aware that the results of three samples of yellow fever blister sernm and
seven samples of blister sernm from acelimated sabjects have given a negative an-
swer on the second point. Yet I can not wholly divest my=elf of the suspicion that
the greater frequency with which we have found the tetragenuos in our yellow fever
cultures (from material collected during life) may have some signifieance, even ad-
mitting, as I do, that before any etiological importance could be claimed forit, quite
a number of serious objections wonld have to be encountered, besides showing that
it is not to be found in localities where yellow fever is unknown,

“T remain, my dear doctor, yours very faithfully,

Y ARLOS FINLAY.

“r. G. M. STERNBERG, (7. 8. drmy, Havapa”

As already stated, I bave found this * tetragenus” of Drs, Finlay and Delzado
to be one of the most common microtrganisms upon the surface of the body of pa-
tients in hospital with various diseases, in Vera Croz and in Havana. 1 also ob-
tained it in specimens of blister sernm colleeted by Dirs. Finlay and Deleado from a
case of brain disease, and from a case of skin disease, both of which cases were iso-
lated from any association with yellow fever patients. The blister sernm was col-
lected from these cases and bronght to my laboratory for the purpose of making a
comparative research. I also frequently encountered colonies of the tetragenus in
my laboratory in Esmarch tubes which had been inocunlated with pure enltures of
other mierodrganisms, showing that it is quite a common atmospherie * 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 Serviee is stated :

“The microirganism described by Dr. Carlos Finlay (vide London Lancet, Sep-
tember 1, 18<7) has been under observation during the past year.

“ Experiments made vpon varions animals gave no resnlts, Later, while the
observations on malarial fever were nnder 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 Craz, Mex.”

During the past year Dr. Freire has again resumed his “ vaecina-
tions” on a large scale, and he has reeently published a brochure in
which, as heretofore, he claims wonderful suceess for his method.

His pamphlet is entitled * Statistique des vaccinations aw moyen des
cultures du microbe attenué de la ficvre jaune” (Rio Janerio, 1590).

No doubt some of those into whose hands this pamphlet talls will be
convineed by the array of figures presented, that a wonderful discovery
has been made and that Dr. Freire is, indeed, as his friends have
claimed, the Pasteur of Brazil. DBut when his statistics are regarded in
the light of the facts developed doring my visit to Brazil, and recorded
in my published report, it will be seen that they have no scientific
value.

In the first place there has been no veritable discovery of the specific
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germ of vellow fever and consequently there is no “attenunated virus”
with which to vaccinate. So long as Dr. Freire’s vaccinations were
made with impure eultures it was possible that by accident the veri-
table yellow fever germ was present. DBut it is certain that the miero-
cocens which he presented to me as his yellow fever microbe, his Crypto-
coccus ranthogenicus, has nothing to do with the etiology of this disease.
A careful bacteriologieal study of forty cases, made in Havana since
my return from Brazil, enables me to ailirm this in the most positive
maunner. There is then no seientific basis for his wholesale inoculations.
And, when his statisties are considered in the light of the facts hereto-
fore referred to, they give no substantial suppoert 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 city the deaths from yellow fever are recorded and published
by the health authorities, and we may accept the figures given by
Dr. IFreire as corresponding with the official report: He says:

Between the 1st of March and the 30th of June, 1389, 2,407 persons died of yellow
fever (including the deaths at the Jurajuba Hospital), 21 of whom had been vaecei-
nated ; thatis to say that 2,356 non-vacecinated persons suceumbed to the disease (1,606
in the eity, 200 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 vaceinated by Freire, who were ex-
posed during the epidemie, and among whom the mortality was 1in 125
and a fraction (25522¢ = 125.7),

Among the 2,087 “vacecinated” there were, aceording to Dr. Freire,
21 deaths, that is, 1 in 99 and a fraction (377 = 99.38). It will be seen
that this eomparison is not at all favorable to Dr, Freire's method.
But no doubt he will elaim that the comparison is unfair, and that the
2,087 vaceinated 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 deduct another 100,000 of the popula-
tion, considering one-half as protected by a previous attack or long
residence in the ¢ity. The remaining moiety ineludes all the foreigners
residing in the capital city, all Brazilians from other parts of the Re-
publie, all the children below 3 years of age, who, aceording to Freire,
are to be classed with strangers as to susceptibility.

The ratio of mortality is now bat little above that among the vacei-
pnated, viz, 1 in 83 and a fraction (225228 = 83.78).

But in this comparison we have ignored some very important factors
which are in favor of Dr. Freire's statistics. A large number of the
deaths no doubt ocenrred among strangers who did not belong to the
population of the eity, and especially among tue sailors on foreign ves-
sels arriving during the epidemiec, who are commonly sent to the Jura-
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
exposure before and after vaceination. In the statistics of previous
years a very considerable number of persons were vaccinated after the
epidemie had terminated. Thatis, persons who had passed through the
epidemic season without contracting the disease were vaccinated and
counted aniong those supposed to be protected from an attack by this
procedure. Bvidently the later in the epidemic the vaccinations were
practiced, the less value can be accorded to the subsequent exposure
as a test of protection. Previous exposure without being taken sick is,
on the contrary, evidence of comparative insusceptibility.

To put those vaceinated on the same footing with the 200,000 of the
population of Rio with whom we have compared them, they should have
been vaceinated at the outset of the epidemie, and exposed in the in-
feeted city throughout the epidemic season. How many were vacci-
nated when the epidemic had ecommenced to decline, or afier it had
practically terminated? How many left the city soon after being vac-
cinated ?

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



To give completeness to this report, as a convenient book of refer-
ence, I introduce here a systematie account of the disease to which it
relates, written in 1883 for Wood's “ Reference Handabook of the Med-
ical Sciences” (William Wood & Co., publishers, 56 and 55 Lafayette
Place, New York). This artiele is reproduced here by permission of
the publishers,

YELLOW FEVER.
DEFINITION,

A specific infections disease, contracted by exposure in infected localitics; eharae-
terized by a single febrile paroxysm of short duration (2 to 5 days), by the presence of
albumen in the nrioe, an icterie color of the skin, and a tendency to passive hemox-
rhages from mucouns surfaces—especially from the stomach—produeing “black vomit.”

HISTORY AND GEOGRAPHICAT DISTRIBUTION.

The geographical range of vellow fever is more restrieted than that of any other acute
infections disease, and within the area of its prevalence it is essenfially a dizease of
the littoral, and especially of seaport cities. While oceasional epidemies have oe-
enrred upon the southwest coast of the Iberiau peninsula, the disease, as an epi-
demie, is unknown elsewhere in Europe, and there is no evidence that it has ever in-
vaded the great and populous continent of Asia. In Africa it is limited to the west
coast. In North America, althongh it has oceasionally prevailed as an epidemic in
every one of our seaport cities as far north as Boston, and in the Mississippi Valley
as far north as 8t. Lonis, it hasnever established itself as an epidemic disease within
the limits of the United States. Vera Cruoz, and probably other points on the Gulf
coast of Mexico, are however at the present time, endemic foci of the disease. In
Sputh Ameriea it has prevailed as an epidemicat 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 has had the greatest and most frequent prevalence
iz bounded by the shores of the Gulf of Mexico, and. ineludes the West India islands.
Within the past few years yellow fever has been earried to the west 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 oceasional
l.l-m-;ﬂf-m:e was entertained by many medical anthors daring the first half of the pres-
ent centory and is still held by a few, Thuns Cornillae (1836) says: “In the zone
which is habitunal to it, yellow fever may develop at a given moment withont appar-
ent canse. It is born spontaneously at a point of this zone, or at several at a time,
and neither the temperature, moisture, barometric pressure, electricity, nor finally
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efflavia given off from the soil can explain this sudden invasion.” Tt is true that in
loealities where the disease iz epidemic eases ogcur which are not directly traceable
to importation, but it is also true that in the principal endemiec fociof the disease,
snuch as Vera Cruz, Havana, and Rio Janeiro, yellow fever was at one time nunknown,
and we have reliable historical data fixing the date of its importation. In short, a
carcful consideration of the historical evidenece relating to the disease gives no snp-
port to the idea of independent local origin, any more than in the case of smallpox,
cholera, or other specific infections diseases,

But the early history of the disease is involved in obscurity and we are at present
nnable 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 epidemies among the natives, which ocenrred prior to the discovery of the
Antilles, and to fatal pestilential diseases among the first settlers of these islands,
but their acconnts are not sufficiently exact to enable us to affirm that the disease
referred to by them was yellow fever. The west coast of Africa was discovered ani
colonized to some extent before fhe discovery of Amerieca, bnt the first anthentie
acconnts of the prevalence of yellow fever on this coast date back only to the year
1778, over 2 centories after the first settlements had been established. On the
other hand, this very epidemic of 1775, at 8t, Louis (Senegal), was traced to importa-
tion from Sierra Leone, a porion of the Afriean coast, which, aceording to Hirseh,
“ appears to be the headguarters of the disease and the starting point of its epidemic
inroad info the territories lying to the north and sonth, as well as into the West
African islands.”

Roehefort, whose * Histoire naturelle et morale des isles Antilles de PAmeriqne”
was published in Holland in 1555, says of the West [ndies: *“ The air of all those
islands is very temperate and healthy when one is accustomed to it.  The pesfe was
formerly unknown there as well as in China and other places in the Orient ; but some
years sinee the islands were afllicted with malignant fevers, which the physicians
considered contagions. The bad air was brought thers by some ships which came
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 usnally healthy islands and then disappeared, was, in fact, yellow fever, and
that it was introduced by ships from the west coast of Africa is not at all incredible.
Tadeed, it almost seems necessary to look for an original endemic focus of the disease
ontside of the West Indies, for the reason that, in the comparatively few places where
it iz now endemie, there is historical evidence to show that there was a first importa-
tion and a previons 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—ecalled by the natives * Matlazahuatl "—which prevailed in Mexico in 1545,
1576, 1736-"37, and 1761-°G2, with yellow fever; bui as poimted out by Hirseh, this
disease 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.

Cornillae, a recent French author, who has made a ecarefnl study of the sanitary
history of the West Indies, as contained in the works of Oviedo, Ierrera, Gomara,
and other Spanish anthors of the sixteenth century, arrives at the conclosion that
the pestilential disease from which the settlers in the first Spanish colony at Nueva-
Jzabella, and at Santo Domingo (1494-1514), are said to have suffered, and which was
characterized by a ‘‘safivon-yellow ™ eolor of the skin, was, in truth, vellow fever.
While it appears qmite probable that this was so, we ean not accept it as demon-
strated, as the lirst anthentic acconnts of yellow fever in the West Indies date from
abount the middle of the following century.
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In 1635 a French colony was established vpon the island of Guadalupe, and shortly
after their arrival a pestilential disease appeared among the colonists which. froimn
the acconut given by Datertre, a Catholic priest who came to the island 5 years
later, is aceepted by Hirsch and by Cornillac as having been yellow fever. From
Dutertre’s account, however, as quoted by Cornillae, it wonld appear that yellow
fever was first imported into the island of Guadalupe in the year 1643, and that the
great mortality previonsly reported was duoe to other canses. Dutertre says: “ Dur-
ing this same year 1643, 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 15 months that it lasted earried away nearly one-
third of the inhabitants. This epidemic peste caunsed in those who were attacked a
violent mal de tete, great debility in all the members, and continnal vomiting, so
that in 3 days it put a man in his tomb. This contagious malady was bronght to
Guadalupe by a ship from La Rochelle, called Le Bouy”

At Barbadoes the disease may have prevailed for some years prior to its introduoe-
tion to Guadalupe, bhnt the first anthentic account relates to the year 1647. Richard
Ligon, who arrived 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 caunsed great
ravages, so that the living scarcely sufficed to bury the dead. According to this
author, the canse of the epidemic was unknown; it was nncertain whether it had
been imported, or whether it originated from bad food, the use of marsh water, and
the intemperanee of the colonists, Ligon inclines to attribute it largely to the latter
canse, and remarks that not more than one woman died for every ten men. We may
safely assnme, from the subsequent history of the island of Barbadoes, that the epi-
demic plagne referred to by Ligon was not of local origin, for with a rapidly increas-
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-"4%, the history of yellow fever in the West Indices
is a history of epidemic ontbreaks at varying intervals at the prineipal seaport towns,
traced sometimes to importation, bot more commonly assumed to ba of local orizin.
It was epidemic in Jamaica in 1655, and again in 1671; at Sauto Domingo in 1656;
at Martinique in 1633 and 1696. In 1699 it prevailed widely as an epidemic in the
West Indies, and aceordinge to Hinemann made its first appearance at Vera Croz, the
principal seaport on the Gulf coast of Mexico.

Cuba.—I can not attempt to follow here the history of yellow fever in the West
Indies generally, bat shall give an account of its prevalence in Havana, as this is
pow an endemic foens of the disease, and the point which is the most dangerons to
the UnitedStates, on account of its proximity and the constant commercial interconrse
between this city and onr own seaports,

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

The epidemic eontinued the following year, and in 1653-'54, according to the author
above quoted, * the epidemic was renewed with equal fury ;" and in 1655 *“*in the
capital continned to carry away its vietims without regard to rivalries and passions.”
According to Dr. 8. E. Chaille, president of the Havana vellow fever commission
(1879), from whose report we have quoted the above extracts from Pezoela, there is
no historical evidenee of the prevalenee of yvellow fever in Havana for mora than a
hundred years after the date mentioned. *On the contrary, there are repeated
records of the ereat salobrity of the elimate and the absence of epidemic diseases.”

It was not until the year 1761 that yellow fever established itself in the previonsly
healthy city. Peznela gives the following account of its introduoetion: * Although
Havana is situated on the northern boundary of the torrid zone, it was very justly
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considered one of the most healthy lovalities on the island before its invasion in a
permanent manner by the vemifo megro, imported from Vera Cruz in the summer of
761. * * * In May there came from Vera Cruz, with materials and some prison-
ers destined for the works on the exterior fortifications of Havana, the men-of-war
Reina and Ameriea, which eommunicated to the neighborhood the epidemic known
by the name of ‘ vomito negro.” At the end of the following June there were sta-
tioned in this port nine men-of-war, despatehed from Cadiz, and sent to the ehief of
the squadron, Don Entienne 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 Coba
have continned to suffer enormons losses from the endemic pestilence.  In 1779 there
arrvived from Spain, then at war with Great Britain, “an army of 3,500 men, which
was immediately decimated by the vomito.” In 1780, during the month of August,
an army of 2,000 men was landed in Havana, which during the two following months
snffered a loss of about 2,000 men with the vomito. Fezuela records the fact that in
1794, in the garrison and squadron, there were more than 1,600 victims 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.
Chaille, president of this commission, says in his elaborate report, published in 1==1:
‘4 Since 1761, yellow fever has prevailed certainly in Havana, and probably in other
places in Caba, every year, and the dates of prevalence recorded in our text-books
indicate no more than the years of greatest prevalence. The disease prevails in
Havana, and in some other places in Cuba, not only every year, but also every month
in the vear; reconls in 1337 indiecate that at that date the monthly prevalence had
become habitnal in Havana ; the statisties, solely of the military and eivil hospitals,
prove that during the 402 months, 1256-"74, there was only 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 : "

Monthiy marimum and minimum dealhs by yellow fever in Havana during the 10 years
1870-779,

—— —

Months. e el
oiia =t R Sl " i

I T e e e e I fi E | [ T b e o e P e e i 65 | 673
L I T e mmee e, S et 4 A LT [~ e e e e e ' 7 416
T ] e T e 4 S eptam e, . e e e e e | a5 | a4
BT e e s D S + | | R T A e s L e 28 | 185
L g : 13 L e B T e i 5 150
Jlma.............................l (i 378 I!N:um'lu!r._......-....---...-....E 1 . a2

— e e = S =

In no one of the 10 years, 1870-"79, has there ever been fewer deaths than in the firsk,
nor more than in the second, column. The total deaths by yellow fever for each
year were as follows:

Total deaths by wellow fever in Havana,
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¢ Matanzas has the reputation of having long suffered annunally with yellow fever;
the earliest poaitive date secured by e was reported by Dr. Guoiteras, a member of
the commission, a native of Matanzas, who was assnred by one of the oldest physi-
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cians that the city snffered with the disease in 1823, when he eame to Matanzas, and
it has prevailed every year since.” (Chaille, op. cit.).

Cienfuegos.—** Yellow feverevery year since 15850, exeept in 1562 and 1374.”

Santiago de Cuba.—* Yellow fever prevailed every year, and nearly every month,
from 1250 to the present time.”

Manzanillo.—* Yellow fever every year since 1566.°

Fera Craz, the principal seaport on the Guolf coast of Mexicno, is also the pnm:]pa'l
endemic focus of yellow fever upon this coast. Aeccording to Hinemann, the first epi-
demic ocenrred in 169, a vear in which yellow fever was widely prevalent in the
West Indies, and in which it prevailed for the first time as anepidemic in the city of
Philadelphia.

The following table, which I copy from a paper by Dr. Zaearias . Molina, a med-
ical officer of the Mexican Aviny who has for a nonmber of years been on duty in the
military hospital at Vera Cruz shows the continued prevalence of the disease in
that city durving a period of nearly 16 years:

Muriality from yellow jever in the city of Vera Cruz from July, 18367, to December, 1581,
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There is no evidence of continued prevalence at other towns upon the Mexican
coast, but epidemics, which have usually been traced to importation from Vera
Cruz, have ocenrred at Matamoras (1855, 1263, 1=67): at Tawpico (1321, 1506, 1245,
1247, 1853, 1364); at Turpan (1263, 1575, 1877); at Campeche (1565, 1577); and at Man-
zanille (1268).

The Gulf coast of South America, and especially the English and French settle-
ments in Goiana, 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,
1203, 18158, 1319, 1220, 1821, 1825, 1827, 1828, 1531, 1337-"39, 1241-°45, 1851-°53, 1361-'66
(Hirsch).

In Veneznela the disease has prevailed at the eapital, Cavacas, and the neighboring
seaport, La Guawra,in the years 1693, 1696, 1793, 1797, 1202 and 1369,

In Central America epidemics have ocenrred at all of the principal seaports : Panama
1740, 1558, 1850, 1567 ; Portebello, 1726, 1729, 1740, 1793, 1560, 1366, 1867 ; Belize, 1260;
Nicaragua, l"l:F.

Brazil.—The Portnguese anthor, El Hastio da Rocha Pilti, has given an acconut, in
his ©“ History of Portugnese America,” published in Lisbon in the year 1730, of an epi-
demic malady which prevailed in Pernambueo in the year 1626, which very probably
was yellow fever. This author says (Book viL, p. 427 ef seq.): *“In tllﬁ:wm 1650,
commenced in Pernambueo that terrible plagne (contagions disease, Richa) which
must be attributed to the sins of the population of these provinees, corrupted by the
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vices into which they were enticed by the wealth and freedom of Brazil. Many
canses are alleged, the most worthy of attention being the arrival of some barrels of
meat which returned from the island of Sao Thowe (St. Thomas). These were
opened by a cooper, who shortly afterward feil dead. Soon after several persons of
his family, to whom he had communicated the disease, also died. The epidemiec
spread to such an extent among the inhabitants of Recipe (Pernambueo) that the
mortality 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-
sons who escaped it, such were its virnlenee and inteusity.” The account given by
the historian of the clinieal features of this pestilential disease is, of course, very
imperfect, but it seems to justify the belief that the disease was veally yellow fever,

The highest medical anthorities in Brazil agree that yvellow fever was not endemic
in the principal seaports of the Empire prior to the year 1349, when it was introdneed
to the eity of Bahia by the North American brie Brazil, which sailed from New
Orleans, where yvellow fever was prevailing, and touched at Havana. Two of the
crew of this brig died of yellow fever during her voyage from the latter port to
Bahia. Soon after her arrival the disease made its appesrance among those who had
communicated with the ship, and later on other vessels in the harbor. The first
case ocenrred a few days after the arrival of this brig (November 3), A part of her
cargo is said to have consisted of little barrels of beef which had become putrid,
From Bahia the disease was carrvied to Rio Janeirvo, where during the epidemie season
of 1850 it cavsed a mortality of 4,160,

According to Professor Barata, of the facolty of medicine of Rio Janeiro, yellow
fever continned to prevail i Brazil nntil the year 1561, when it disappeared for =
years, to reappear in 1569-'70, as the result of a fresh importation. The Italian ship
Creolla del Plata, which had touched at St. Lago, where yellow fever was prevailing,
is named as the vessel which introduced the disease on this oceasion.

The mortality from the disease under consideration in the city of Rio, from the
time of its introduction in 1850 to a recent date, is shown by the following table :
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In 1555 yellow fever is said, by Hirsch, to have prevailed extensively in Brazil,
although this was not an epidemic year in Rio Janeiro. The following vear it ex-
tended along the Amazon far into the interior of the conntry. The years of greatest
epidemie prevalence since that date have been 1859260, 1562, 1869-'70, 1872-'73, 1875-
77 (Hirsch). '

From Brazilian ports the disease has oceasionally been introduced to the cities at
the mouth of the Rio de la Plata, and has there cansed great loss of life. The first
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epidemic at Monferideo was in 1757, and it was again infroduced into this ecity from
Perpambuco in 1872, 1t prevailedin the city of Buones Ayres in 1858 and in 1870,

Yellow fever is said to bave been couveyed to the Pacific coast of South America by
a party of German emigrants, who landed at Callao, Peru, in 1254, The disease spread
from this port to the capital, and in the conrse of the next 2 or 3 vears to the prinei-
pal towns npoun the Pernvian coast, where it continued to prevail up to the year 1869,

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

Upon the weest coast of Africa the headguarters of yellow fever is that portion of the
coast which belongs to the provinee of Sierra Leone, and epidemies at other points
upon the African coast have [requently been traced fo this locality. It seems very
doubtful, however, whether, as some anthors snppose, this is really the original sonree
of the dizease. The Freneh anthors, Berenger-Ferand and Bouorru, both eall atten-
tion to the fact that we have no account of the disease prior fo the year 1778, although
the African coast was discovered and colonized long before the discovery of the
West Indies ; and that, on the other hand, the early settlers in these islands snffered
from a pestilential malady which very probably was yellow fever.

At St. Louis (Senegal) an epidemie occurred in 1775 and this is the first ontbreak
of the disease of which we have any reliable information in fhis portion of the
world. The disease in this instanece is said by Schotte to have been imported from
Sierra Leone, where epidemics are recorded to have ocenrred doring the present cen-
tury in 1816, 1823, 1835, 1820-730, 1857-09, 1845-'47, 1859, 1362, 1364, 1865-"66, 1863,
1873 (7) (Hirsch). Frequent epidemies have also occurred at Seaegambia, and the
disease has prevailed upon the Gold Coast (1352, 1857, 1862), the Congo Coast (1516,
1260, 1862, 1265), at the Cape Verde Fslands (1245, 1362, 1-G8), and the Canary Islands
(1701, 1771, 1510, 1546, 18632).

In Evrorr the ravages of vellow fever have been restrieted mainiy to the Therian
peninsula. This is due, no doubt, fo the frequent intercourse bhetween Spain and
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 disense, whereas the more northern portions of Europe are practically
outside of the yellow fever zone.

The first epidemic in Spain occurred in the year 1700, at Cadiz. This city also
snffered in 1730-"31, 1733-"34, 1764, 1720, 1200, 1504, 1810, 1819-"21. The epidemics of
1700, 1810, and 1819 were not limited to the city of Cadiz, but the disease extended
to the interior and eaused a considerable loss of life in the provioees of Granada and
Adalusia, dand also in some of the towns of Murcia and Catalonia—especially in Bar-
celona, from which city the disease was conveyed to the island of Majorea dnring
the last epidemic. No wide-spread epidemie has ocenrred in Spain since 1821, but
local onthreaks, as a resulié of imporiation from the West Indies, have oceurred in
Gibraltar (1528), Barcelona (1870), and Madrid (1875).

The first epidemic at Lisbon was in 1723, a second was inangnrafed in 1556, and
during the following year developed info a devastating scourge which extended to
the towns of Belem, Olivies, and Almadan.

In Italy vellow fever has only once efiected a temporary lodgement, at Leghorn, in
1204, where it was imported from Spain.

Ships with yellow fever on board have occasionally arrived at English and French
ports, but loeal eonditions have apparently not been favorable to an extension of the
disease, exeept to a limited exient at Brest, in 1256, at St. Nazaire, in 1361, and at
Swansea (Wales), in 1264,

BAHAMA ISLANDS.

DLahama Islands.—Yellow fever prevailed as an epidemie at Nassan in 1861, 1862,
1263, and in 15649,

According to Hirsch yellow fever prevailed, to a limited extent, at Halifax (latitude
442 247) in 1361, and at Qoebee (1atitnde 467 50°) in 1505,
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PREVALENCE OF YELLOW FEVER IN THE UNITED STATES,

" New Hampshire.—Portsmonth is the most northern point in the United States which
has suffered an epidemic of yellow fever, In 1798, amd .'-tg:lill in 1802, {11:[‘Fn;r_; which
year the disease was epidemic in New York and in Philadelphia, it was also epidemic
in this eity.

Massachusetts.—In 1623 an English expedition sailed from Boston for the purpose
of taking from the French the Island of Martiniqne. The expedition failed in its
object and returned to Doston on June 17 with yellow fever on board the vessels
of the fleet. Hutchinson, 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 out of the
same number of soldiers the loss was 1,200. He 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 acconnt of the oceurrence
of yellow fever within the present limits of the United States. In 1796 the disease
prevailed to a limited extent in Boston and in Newburyport. In 1793 it prevailed as
an epidemic in Boston, where the mortality was 200; and in 1302 60 fatal cases
occurred in the same eity. Some cases also oceurred in the years 1300, 1819, and 1253,

Lhode Island.—-The city of Providence was several times visited by yellow fever
doring the latter part of the eighteenth and the beginning of the present centnry—
1794, 1795 (mortality 45), 1797 (movtality 45), 1800, 1805, The disease prevailed at
Newport in 1798, and at Dristol in 1797,

Connectieut.—The disease prevailed at New London in 1795, and again in 17¢ 3,
when the mortality was 81, Hirsch records the occorrence of the disease at New
Haven in 1743, 1794, and 1305; at Middletown in 1820; at Chatham in 1796, and at
Hartford in 1799,

New York.—Epidemics of greater or less extent have ocenrred in New York City
and its immediate vicinity in 1693, 1702, 1743 (mortality 217), 1745, 1762, 1791, 17,
1795 (mortality 730), 1793 (mortality 2,080), 1799 (mortality 76}, 1200, 1301, 1503
(mortality 700), 1805 (mortality 340), 1809, 1819, 1822 (mortality 2300, 1248, 1353,
1854, 1856, 1870 (mortality 49).

New Jersey.—Hirsch records the following local epidemics: Bridgetown, 1798;
Chews, 1798; Woodbury, 1798; Perth Amboy, 1311.

FPennsylvania.—According to La Roche, * the earliest onset of the disease ocenrred
in 16899, when Philadelphia, then bnt seventeen years of age, was little more in
point of extent than an ordinary country town.” There are no medical acconnts of
this epidemie, but there is no donbt as to the nature of the disease, which cansed a
mortality of 220 in the new city, estimated to have contained less than 4,000 inhal-
itants. The next epidemic in Philadelphia occurred in 1741, when the mortality was
250, Subsequent epidemics ocenrred in 1747, 1762, 1793 (mortality 4,041), 1794, 1797
(mortality 1,300), 17958 (mortality 3,500), 1799 (mortality 1,000), 1202 (mortality 307),
1=03 (mortality 195), 1805 (mortality 400), 1819, 1820 (mortality 83), 1853 {mortality
128), 1870 (mortality 15).

Delaware.—In the epidemie of 1793 the city of Wilmington suffered a loss of 250,

Maryland.—Epidemics, for the most part of limited extent, have ocenrred in Balti-
more in the years 1783, 1794, 1797, 1708, 1799, 1200, 1802, 1819, 1820, 1521, 1822, 1263,
1576,

Virginia.—At Norfolk epidemics are recorded as follows: 1737, 1741, 1794, 1795,
1507, 1709, 1200 (mortality 250), 1801, 1821, 1826, 1855 (mortality 1,807). An epi-
demic oceurred at Petersburgh in 1798, and at Alexandria in 1803. At Portsmonth
the disease prevailed in 1352, 1554, and 1355 (mortality 1,000).

North Carolina.—Wilmington, 1796, 1200, 1821, 1=62 (mortality 446): Newbern,
1709, 1864 (mortality 700) ; Beaunfort, 1854, 1864 (mortality 63), 1871 ; Washington,
1200 Smithville, 1862,

South Carolina.—The first epidemic of which we have any account in Charleston



44 ETIOLOGY AND PREVENTION OF YELLOW FEVER.

ocenrred in 1693; from this time epidemics have been num erous, and during the first
Lialf of the present century the physicians of Charleston generally counsidered the
disease endemic in that city. That it was not seems to be demmon strated by the fin-
munity enjoyved sinee 1571, an immunity which is probably due to the diminished
commerce with infected ports in the West Indies, and to a more efficient quarantine
serviee, since the faet has been recognized that the disease is not endemic.

The prevalence of yellow fever in Charleston during the present century is shown
in the following table; recorded epidemics, prior to the year 1800, are as follows:
1683, 1699, 1700, 1703, 1728, 1732, 1734, 1739, 1745, 1748, 1753, 1755, 1761, 1762, 1768,
1770, 1792, 1794, 1795, 1796, 1797, 1798, 1799 (mortality 239). An epidemic occurred
among the troops stationed at Hilton Head in 1262 ; Port Royal, 1877 (mortality 25).

Mortality from Yellow Fever in Charleston, 8. C.: Pensacola, Fla.: Mobile, Ala.; New Or-
leans, La.; and Galeeston, Tex., during the prescnt century.
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G eorgia.—At Savannah epidemies are recorded in the years 1800, 1807, 1208, 1517,
1819, 1820, 1827, 1852, 1253, 1254 (mortality 580), 1858, 1876; at St. Mary’s in 1308
(mortality 34) and in 1354 ; at Augnostain 1839 and 1854 ; at Bainbridge in 1573 ; Bruns-
wick, 1576,

Floride.—The prineipal seaport, Pensacola, has soffered frequent epidemics of
yellow fever. Those occurring during the present century are included in the table
given above. Two epidemics are recorded as ocenrring prior to the year 1800—176G4
and 1765. At 8t. Angustine epidemics ocenrred in 1807, 1521, 1538, 1230, and 1541 ; at
Key West in 1823, 1820, 1841, 1362, 1867, 1875, 1575, 1857 ; at Jacksonville in 1857, 1877,
and 1888; at Fernandina in 1877 (mortality 4928); at Tampa in 1539, 1553, 1871, 1857,

Alabama.—The recorded epidemics in Mobile, prior to the year 1500, were in 1705,
1765, and 1766 ; subseguent eépidemies are included in the table. Montgomery, 1553
(mortality 55), 1854 (mortality 45), 1855 (mortality 30), 1573 (mortality 102); Selma,
1553 (mortality 32); Florence, 1378,

Mississippi.—The town of Biloxi, on the Gulf, has suffered from epidemics as fol-
lows: 1702, 1839, 1347, 1553, 1858, 1573, 1834 ; Pascagonla, 1847, 1853, 1875, 1878; Port
Gibson, 1572 ; Shieldsborough, 1320, 1520, 1539 ; Port Adams, 1839,1853; Grand Gulf,
1853; Natchez, on the Mississippi River, 1817, 1519 (mortality 180), 1823 (mortality
312), 1825 (mortality 150), 1827, 1829 (mortality 90), 1837 (mortality 250), 1839 (mor-
tality 235), 1848, 1853, 1855, 1858 ; Vicksburg, 1839, 1841, 1847, 1853, 1865, 1858, 1871,
1573, 1578 (mortality 872); Jackson, 1553, 1354, 1578 (mortality 26); Holly Springs,
1572 (mortality 309); Greenville, 1874 (mortality 301); Grenada, 1578 (mortality
326) ; Canton, 1872 (mortality 120). Our record does not include numerous smaller
places which suffered during the epidemic of 1873,

Lowistana. —The first recorded epidemie in WNew Orleans was in the yvear 1709 ; other
ontbreaks prior to the present century were in 1791, 1793, 1794, 1795, 1706, 1797, 17949,
The prevalence of the disease in this city subsequent to the year 1800 is civen in the
table., Baton Rouge, 1817, 1819, 1522, 1827, 1820, 1837, 1543, 1847, 1853, 1858, 1578 (mor-
tality 193); Opelousas, 1837, 1839, 1842, 1853 ; 8t. Francisville, 1811, 1817, 1819, 1523,
1527, 1829, 1839, 1343, 1846, 15848, 1853 ; Shreveport, 1853, 1873 (mortality, 759) ; Port
Hudson, 158349, 1841, 1543, 1853, 1878 ; Thibodeanx, 1846, 1853, 1854, 1878; Washington,
1537, 1839, 1853, 1854, 1867 ; Morgan City, 1873 (mortality 109). Numerous smaller
places during the epidemics of 1573 and of 1378,

Terns.—The epidemics at Galveston are included in onr table. Houston, 1839, 1844,
1547, 1848, 1853, 1554, 1558, 1859, 1864, 1867, 1570; Huntsville, 18367 (mortality 130);
Hempstead, 1867 (mortality 151); Indianola, 1252, 1853, 1855, 1859, 1562, 1867 (mor-
tality 80); La Grange, 1867, (mortality 200); Matagorda, 1562 (mortality 120); Nava-
zota, 1567 (mortality 151); Rio Grande City, 1567 (mortality 150); Vietoria, 1867 (inor-
tality 200%; Brenham, 1867 (mortality 120); Calvert, 1367 (mortality 250); Chapel
Hill, 1867 {(mortality 133); Columbia, 1567 (mortality 132); Browusville, 1853, 1855,
18G2, 1882,

Tennessee, —Memphis, 1825, 1853, 18355, 1867, 1873 (mortality 1,244), 1578 (mortality
5,000), 1579 (mortality 435); Chattanooga, 1572 (mortality 135); Brownsville, 1575
(mortality 212j; numerons smaller towns in 1578,

crkanszas.—Colnmbia, 1853 ; Fort Smith, 1823 ; Little Rock, 1873 ; Napoleon, 1853,

Kentucky.—Bowling Green, 1578; Hickman, 1873 (mortality 1534); Louisville, 1573
(mortality 64).

Ohio.—Cinecinnati, 1871, 1873, 1578 (mortality 17); Gallipolis, 1796, 1572 (mortality
18).

Tlinois.—Caire, 1873 (mortality 17), 1578 (moriality 51).

Migsouri.—at. Lonis, 12564, 1855, 1278 (mortality 16); New Desien, 1797 (mortality
57).

J GREAT EFIDEMICS 1IN THE UNITED STATES.

1793.—The eity of Philadelphia, after enjoying an immunity from yellow fever for
31 years, suffered in 1793 a devastating epidemic. This epidemic, no doubt, resulted
from importation, although a clear history of its introduction was not made out at
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the time, and the leading physicians of the city were inclined to attribute it to local
origin, as a result of unsanitary eonditions in connection with an unnsually high
temperature. La Roche says: “Dr. Ruosh and others laid great stress on a quantity
of damaged coffee which was exposed during the latter part of July, in a place (on a
wharl and in the adjoining dock) and under cirenmstances which favored decompo-
sition. Its smell was highly putrid and offensive, insomnch that the inhabitants of
the honses in Water and Front streets, who were near to it, were obliged in the hot-
test weather to exclude it by shutting the doors and windows. Even persons who
only walked along those streets complained of intolerable fetor, which, upon inguiry,
was constantly traced to the potrid coffee.”

It appears probable that this ““putrid coffee ™ was indeed the nidus in which the
deadly exotic germ first developed which gave rise 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 1t
was putrid, can not be doubted, in view of the subsequent history of yellow fever
epidemics in the United States.

As usual, the early cases were not recognized as yellow fever. Dr. Rush says:
“The report of a malignant and fatal fever being in town spread in every direction,
but itdid not gain universal eredit, Some of those physicians who had not seen
patients in it denied that any such fever existed, and asserted (though its mortality
was not denied) that it was nothing but the common annual remittent of the city.
Many of the citizens joined the physicians in endeavoring to discredii the account 1
had given of this fever, and, for a while, it was treated with ridicule or contempt.
Indignation in some instances was exerted against me.” History has repeated itself,
in this particular. many times in subsequent 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—* bilions fever,” * pernicions fever,”
i malarvial fever,” ete.—and the physician who first ventures to name the prevailing
disease “‘yellow fever” istreated with ridicule or with indignation.

It wasnot until the middle of Avugust that a rapid succession of fatal cases con-
vinced the physicians 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 puri-
fication of the city. The disease continned to extend until early in October, when
it reached its height. It did not cease entirely until abont the Sth of November.
During this short season of prevalence it cansed an enormons mortality, distribnted
as follows: “Aungust, 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 little more than
40,000, which gives a mortality of 10 per cent. of the total population (total mor-
tality 4,040). As more than 12,000 of the inhabitants fled from the eity, the propor-
tion of those who were attacked is very great. La Roche estimates the total num-
ber of cases at 11,000,

1797.—The epidemic of this year in the city of Philadelphia was less extended and
less fatal. The whole number of deaths is estimated to have been abeut 1,300, The
disease, as nsual, commenced in the vieinity of the wharves (about the end of July).
Unsanitary conditions, described by physicians who were witnesses of the epidemie,
furnished the favorable local nidos for the exotie germ, which, according wo a report
of the College of Physicians of Philadelphia made in response to a request from the
governor, was imported by two vessels, one from Havana and the other from Port an
Prince. In this report the College of Physicians, contrary to the prevailing popular
opinion, and that of many prominent physicians, took the ground that the unsanitary

e i i il i i

el . il



ETIOLOGY AND PREVENTION OF YELLOW FEVER. 47

local conditions were simply secondary or accessory canses, and recommended g
more stringent system of quarantine regulations, as the most effectual means of pre-
venting the recurrence of the diseasce” (La Roche).

1792.—The epidemic of 1797 was followed the next year by a still greater one, which
was not confined to the city of Philadelphia alone. The disease prevailed also in
Boston (mortality 200), in Portsmouth, N. H. (mortality 100}, in Newport, R. 1. (mor-
tality 2), in New London, Conn. (mortality 1), in New York (mortality 2,020), in
Wilmington, Del, (mortality 250), and in Charleston, 8. C.  The mortality in Phila-
delphia was 3,615, distributed as follows: Aungast, 626 ; September, 2,004; October,
943 ; 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
Roche, about as 1 to 1.27 of those attacked, or nearly 50 per cent. This is accounted
for partly by the fact that the better class of the community left the city as soon
as possible afier the outbreak of the disease, and the cases which oceurred were con-
sequently among the poorer classes, who inhabited the worst portions of the eity.
The prevailing ideas as to the treatment of fevers by depleting measures, were
doubtless responsible to some extent for the execessive mortality. * The College of
Physicians, faithful to the theory so long entertained by it in relation to the canse
of the disease, assigned to the epidemic this year, as it had done to those of preceding
seasons, a foreign origin® (La Roche).

1502, —An epidemic of smaller proportions prevailed in the year 12012, eausiug a mor-
iality in Boston of 60, in Philadelphia of 307, in Wilmington of 36, in Charleston of
Wi, The disease also prevailed “extengively” in Baltimore, but no record of mor-
tality is given. The prevalence of the disease at the seaports mentioned, especially
before the time of railroad commuunieation, is not to be ascribed to an extension from
one to the others, or to “ an epidemic constitntion of the atinosphere ;” but it doubt-
less ocearred, for the most part, as a result of independent importation from the nsnal
sonrce of the disease, the West Indies. Thus we find that in 1202, while Boston and
Pluladelpbia sutfered epidemics, New York, lying between the two infected points,
was free from the disease (two cases only are reported).

1253.—Fassing over the minor epidemics, for the most part limited to a single city,
or, by eoineidence merely, to two or more distant sea-ports, we come to the epidemic
of 1853, which extended through portions of the States of Florida, Alabama, Lonisi-
ana, Mississippi, Arkansas, and Texas. The towns which suifered in Florida were
Pensacola, Milton, and Tampa. In dlabama: Mobile (mortality 115), Calhawba, Cit-
ronelle, Demopolis, Fulton, Hollyweod, Montgomery (mortality 35), Selma (mortal-
ity 32), were the prineipal towns visited by the scourge. In Leuisiana the disease
prevailed at New Orleans, with a mortality of 7,970 ; at Alexandria, Algiers, Bay St.
Louis, Bayon Sara, Centreville, Clinton, Coultierville, Franklin, Opelousas, Patter-
sonville, Plaguemine, Shreveport, Thibodeanx, Trenton, Washington, and various
smaller places. In Mississippi: Biloxi, Brandoen, Clinton, Grand Gulf, Greenwood,
Jackson, Natebez, Pascagonla, Pass Christian, Port Gibson, Washington, Woodville,
Yazoo. In drkensas: Columbia, Grand Lake, Napoleon. In feras: Brownsville,
Cypress City, Galveston, Hockley, Houston, Indianola, Liverpool, Richmond, Saluria.

1867.—The epidemic of this year was widely extended in the State of Texas. The
first recognized 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 aud
Opelousas. In Teras the first cazes ocenrred at Galveston on the 26th of June, aml
the total mortality in this city was 1,150, Other places visited by the epidemic were
Alleyton, Anderson, Austin, Bastrop, Brenham, Calvert (mortality 250), Chapel Hill
(mortality 123), Corpus Christi, Danville, Goliad, Hempstead (mortality 151), Honts-
ville (mortality 130). Independence, Indianoia (mortality 50), La Grange (mortality
200), Liberty, Millican, Navazota (mortality 154), Oldtown, Port Lavaceca, Rio Grande
City (mortality 150), Vietory (mortality 200).

1873.—Florida, Alabama, Missizsippi, Lonisiana, and Texas again suffered from an
ﬁpidgu;_it;. of yellow fever in the year 1573, At Pensacola, Fla., the first recorded
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case occurred Angnst 6, and the total mortality was 61. In llabama the disease
appeared at Mobile on the 21st of August, and the total mortality was but 27;
Mountgomery suffered a loss of 102, In Lowigianae the mortality in the eity of New
Orleans was only 225, although the epidemiec had its origin in this city. It was
imported by the Spanish bark Falparaise, 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 Joue 26. The first ease 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 Talparaise the crigin of this epidemic would have re-
mained obscure, and the believers in the local origin of the disease wonld have had
a streng ease, for no other cases of the disease ocenrred on the Valparaiso. This is
explained by the fact that the erew consisted of acclimated Spaniards, and the mate
seems to have been the only susceptible person on board who conld serve as a test
of the infection of the vessel at her port of departure. From New Orleans the
disease was carried to Memphis by the river steamer Bee. It cansed a mortality in
this city of 2,000, River steamers from New Orleans also carried the disease to Shreve-
port, La., where the mortality was 759, From Shreveport a refngee fled to the town
of Calvert, Tex., where he was taken sick and died. An epidemic followed with a
total wortality of 125. The disease was also infroduced by refugzees to the town of
Marshall, Tex., where 36 deaths ocenrred. The epidemic of this year at Pensacola,
Fla., was due to an independent importation by the ship Golden I'ream, and Mont-
gomery, Ala., became infected throngh refugees from Pensacola.

1272, —The last and most extended epidemic of yellow fever in the United States
is that of 157, which invaded 132 towns and eaused a mortality of 15,934 out of a
total number of eases exceeding 74,000,

The origin of this epidemiec was traced by the president of the Louisiana State Board
of Health (Chopin) to the steamer Eaily B, Souder, which arrived from Havana, May
23, and was moored at the foot of Calliope street, New Orleans. Dr, Chopin says:
“The first cases of vellow fever in New Orleans in 1878 were nndoubtedly two of
the officers of the above steamship, namely, Clarke, the purser, and Elliott, one of
the engineers.” Infected centers were developed in the vicinity of the houses in
which 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”
remmained dormant, or at least multiplied so slowly as not to cause an ontbreak of
the disease.

Fortunately this great epidemic has been earefully studied by a *“board of ex-
perts, anthorized by Congress,” and we have a very complete history of its geograph-
iral extension, and of the deadly results which marked its eourse. The following
data are from the report of this “ board of experts.”

Lowisiana.—New Orleans mortality, 4,600; Allamands Station, 17; Baten Ronge,
193 ; Bayou Cypre, 7; Berwick City, 7; Buras Settlement, 3; Clinton, 15; Delhi, 34;
Delta, 47 ; Donaldsonville, 71; Gretna, 53; Hammond, 5; Henderson, 18; Honma, 6;
Jesuite Bend, 2; Labadieville, 24; La Fourche, 26; Lagonda and other plantations,
42: Morgan City, 100; Napoleonville, 8; Paincourtville, 15; Pattersonville, 47 ; Pilog
Town, 17; Plaquemine, 125; Ponchatonla, 3; Port Eads, 13; Port Hudson, 11; St.
Bernard Parish, 7; Tangipahoa, 50 ; Thibodeaux, 65; Teche country plantations, 1.

Tennessee.—Bartlett, 9; Brownsville, 212 ; Chattanooga, 135 ; Colliersville, 56 ; Ger-
mantown, 35; Grand Junetion, 74 ; La Grange, 37 ; Martin, 40; Mason, 24 ; Memphis,
5,000 ; Milan, 12; Moscow, 35; Nashville, 6 (all imported cases) ; Paris and suburbs,
93: Somerville, 57 ; White Station, 50 ; Williston, 11.

Alabama.—Deeatur, 44; Florence, 50 ; Huntsville, 12: Leighton, 1; Mobile, 90;
Stevenson, 6; Town Creek, 4; Tuscaloosa, 2 ;. Tosenmbia, 31.

Mississippi.—Bay 8t. Lonis, 82; Benton, 1; Biloxi, 45; Bolton, 34; Bovina, 7;
Brown’s plantations, 4; Canton, 180; Vicinity of Canton, 47 ; Dry Grove, 41; Friar's
Point, 7 ; Gainsville, 2; Goodrich Landing, 12; Greenville, 301 ; Grenada and vicinity,
343 ; Horn Lake, 2; Handsborough, 16; Hernando, 30; Holly Springs, 309; Inka, 3;
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Jackson, 86; Lake, 86; Lebanon, 10: Livingston, 10; MeComb City, 21; Meridian,
91 ; Mississippi City, 15; Ocean Springs, 30; Osyka, 15; Pass Christian, 23; Pearling-
ton, 24; Port Gibson, 115; country about Port Gibson, 150 ; Refuge Landing, 11;
Rocky Springs, 38; Seranton, 20 ; Stoneville, 15 ;: Spring Hill, 6; Sulphur Springs, 5 ;
Senatobia, 7; Terrene, 4; Vicksburg, 572; vicinity of Vicksburg, 300; Water Valley,
64 ; Winona, 3; Winterville and vicinity, 26: Yazoo Cicy, .

Kentucky.—Bowling Green, 19; Hickman, 153 ; Louisville, 64 (mostly refuzees),

Ohio.—Cincinnati, 17 (refugees) ; Gallipolis, 15.

Illinois.-—Cairo, 51.

Missouri.—5t. Louis, 16; quarantine (near 2t. Louis), 42,

ETIOLOGY.

The preceding historical record shows that in the United States, as clsewhere, yel-
low fever has prevailed more frequently in seaports than in inland towns, and thar,
when epidemies prevail in the interior, their origin ean commonly be traced to the
nearest seaport, or to intermediate towns in communication with it. Towns upon
or near the coast which have no commerce 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 freqnency of epidemics in onr southern seaports, before the era of efii-
cient quarantine administration, bears a direct ratio to their commereial importance,
and especially to their commereial intereourse with Havana or other endemic foci of
the disease. Thus New Orleans suffered epidemics of greater or less magnitude in
43 out of tue first 60 years of the present century, Duaring the sawne period {'t-:lﬂﬁ._1.~,=ﬁ{};|
Charleston suffered 23 epidemies; Mobile, 22; Pensacola, 17 ; Savannah,9; Galves-
ton, 7. That local conditions are favorable for the development of an epidemic at
many of onr interior towns, especially those located on great rivers near the sea
level in the Sonthern States, is amply proved by the epidemic of 1873, That yellow
fever does not ocenr at these towns, except as a resalt of the introduoetion of infeeted
persons or articles, is beyond question. 5o, too, in seaport cities there is no reason
for believing that any radical change has oceurred in local conditions daring the past
28 years; yet, during this time New Orleans has only suffered 6 epidemiecs, while
during a corresponiding period (23 years) prior to 18360 there were 22 years of epi-
demic prevalence of the disease. A similar comparison for Charleston shows 14
years of epidemic prevalence prior to 1260, and only one since.

Up to the year 1360 there were many advocates of the local origin of the disease in
these seaports, and the disease was considered endemic by many physicians, hoth in
Charleston and in New Orleans. But to-day searcely any one questions the fact that
the disease, notwithstanding its frequent prevalence, was due to importation, and
that it is nowhere endemic within the boundaries of the United States. It is not
improbable, however, that in certain instances the ““ germs” of the disease have sur-
vived the winter season, and that *° sporadic eases” and epidemics have ocenrred as
a result of importation dating back one or more years. It is claimed that the epi-
demic of 187Y, in the city of Memphis, was not doe to a new importation, but re-
sulted from the hibernation of germs in houses infected in 1574, Dr. Thornton,
President of the Memphis Soard of Health during these epidemics, says:  “ The dis-
ease appeared in honses in the suburbs, which were infected last year;” and states
further that the first case reported to the health office occarred on the Sth of J uly,
at which date the dizsease was not prevailing in any part of the United States. In
New Orleans, in epidemic years, cases have sometimes continned 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 snmmer of 1327, cases are said to have occurred at
intervals thronghout the winter. Admitting, then, the probability that the recurrence
of the disease in our Southern seaports has sometimes been due to the preservation
of infections material in an active state throughout the winter, we must insist, never-
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theless, that there is no satisfactory evidence of the de nove origin of the disease from
local eanses, either in onr own country or elsewhere ; and that, wherever its original
habitat way have been, the prevalence of the disease within the period to which eur
authentic historical records relate has been dove to the importation of cases, or of in-
fected material, from a previously infected place. In other words, the disease is due
to a specific infeetions agent. ;

As to the nature of the specific cause of the disease there can scarcely be two opin-
ions, The present state of seience justifies the beliet that it isa living microdrgan-
jsmi: and faets relating to the origin and extension of epidemics show that, as in
cholera and in typhoid fever, this microirganism is capable of development ountside
of the human body under favorable conditions which will be discussed hereafter.
Unfortunately, the present state of science does not enable ns to give an aecount of
the deadly microbe which we assume to be the canse of the disease under considera-
tion. We know to-day the morphological and physiological eharacters and the hab-
itat within the body of an infeeted individual of the speefic caunse of cholera, of
typhoid fever, and of relapsing fever, but 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 ages, who are exposed to the yvellow-fever
poison for the first time during the epidemic prevalence of the disease. are subject to
bLe attacked., Butthere is a 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 eongenital immunity from yellow
fever, but this 1s a mistake, The susceplibility of the negro is, however, much less
than that of the white race, and among those attacked the mortality, as a rule, is
small. This is shown by the statistics relating to white and black troops in the Brit-
ish service at West India stations.  “*While in Jamaica the annual loss among the
former amounts to 102 per 1,000 of the mean strength, the deaths among the black did
not exceed 8 per 1,600,  In the Bahamas the mortality of the whites was 59 in 1,000,
that of the blacks, 5.6 in 1,000” (La Roche).

In the report of the board of experts appointed by Congress to investigate the epi-
demics of 1575, we find the following ren.arks : ¢ Berwick City, 40 cuses among colored,
no deaths.  Morgan City, 21 cases among colored persons,  Drownsville, Tenn., of 162
colored cases 21 diad. '[.!]:Iil[iu.llnugil, of (525 cases, 206 whites, 420 {_'.uInl'u{l; of 164
deaths, 118 whites, 46 eolored. Decatur, Ala., of G4 white cases 23 died, of 168 col-
ored 21 died.”

The indigeneons races of the West Indies and of the continents of North and South
America bave no immunity, except sich as is acquired by residence in an endemic
focns of the disease, and the =ame iz true of the Mongolian race; but like the ne-
ero they have, although te a less degree, less susceptibility than the white race, and
the mortality among those attacked is not so great.

In general, it may be stated that the natives of northern latitudes are more suscep-
tible than those born in tropical or subtropical elimates. Blair, who had an extended
experience in Guiana, says: *‘ The lower the winter temperature in the native country
of those attacked the more severs was their sickness, so that while the mortality
among West Indians amonunted to only 6.9 per cent. of the sick, it rose to 17.1 among
the Italians and French, 19.3 awong the English,20.2 among the Germans aud Duateh,
and 27.7 among Scandinavians and Ruossians.”

Barton gives the following fizures, showing the mortality per thousand among
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different races, and those of the same race from different latitudes, in the eity of
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SEX.

There is probably no difterence in the susceptibility of the sexes, bnt males are at-
tacked in greater proportion than females, becaunse they more frequently and often
recklessly visit infected loealities. 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 commerce had imported the sconrge, or if it came from bad food,
marshy water, the intemperance of the colonists, and, above all, the great quantity
of ean-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 reference to the use of ean-de-vie. Those who habitually use spirituons lig-
uors are less likkely to recover from an attack than the temperate, and a recent de-
bauch is a recognized predisposing cause, 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 perhaps at the port of destination of the vessel,
The greater prevalence and severity of the disease in epidemics among ales has
been noticed by numercus authors, and bas been verified in the writer’s personal
experience,

AGE,

Infants and old persons enjoy a comparative immnnity, doe in part, no dnllht, to
the fact that they are less exposed than active individuals in middle life. Dr, Rush
records the fact that he bas ““ met with a violent case of the dizease in a ehild of four
months, and a moderate case in a child of ten weeks” (La Roche). Very young
infants, however, commonly escape, or suffer so mild an atiack that the nature of the
disease is not recoguized. In cities like New Orleans, which have snffered repeated
epidemics, the proportion of children attacked is often exceptionally large, because
they constitute a large share of the unacelimated population, having been born since
the last epidemic. Dr, Bemiss has given the following table, showing the number
attacked and the comparative mortality for different ages, in the great epidemic of
1H7S.

The results of private practice in New Orleans are exhibited in the following sta-
tisties. Four of the principal practitioners in the city treated, in private practice,
975 patients—900 white, and 66 colored, Of the former, 92, 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 :

1 1
Are, | Cases,

Dl:ﬂtim.: v cont,
T ER 13 i £ F G ] o o e e e e e e e S e e 206 26 12.67
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This table does not support the statement that adults are more likely to be attacked
than children, but it must be remembered that it relates to cases occurring in private
practice, in a eommunity 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, but that there is an actual greater mortality.

“Second. It is seen that, though the deaths deciine with great rapidity—being at
4 years 344; at 5 years, 163; at 6 years, 65, the cases do not deercase in the same ratio,
but decline at follows: Cases at 4 years 822; cases at 5 years, 740; cases at 6 years,
G24: 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 amon g children
in the epidemic of 1241, in New Orleans, was very small. On the other hand, in the
epidemic of 1853, in the same city, it was considerable.”

Dr. Charles Delery has given the following table, compiled from the official reports
in the office of the board of health, showing the mortality doring the epidemic of
1267, among children born in the city of New Orleans :

Ara Mules. | Fomales. | Total.
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Total deaths from July 20 to November 7, 1867 : Males, 167 ; females, 133 (of these
5 eolored, 2 males and 3 females).

Dr. Henry Smith, Marvine Hospital service, reports that in the epidemic at Shreve-
port, La., in 1873, out of a tofal of 534 deaths in which the age was ascertained *“100
died nnder 10 yvears of age, 93 died between 10 and 20 years of age, 156 died between
20 and 30 years of age, 134 died between 30 and 40 years of age, 59 died between 40
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 residence in
localities where it is endemic or prevails frequently as an epidemic; this acquired
immunity is not, however, absolute, 3

Second attacks no doubt oecasionally ocenr, although this has been denied by some
anthors. Blair, whose experience was very great, says that he does not believe there
is an instance of a second attack after a month's perfect restoration to health, Other
authors are equally positive in theirstatements. On the other hand, we have numer-
ons anthentie acconnts of second attaelks. Thus © Dir. Jackson states that in Spain,
during the epidemic of 1520, 20 well-anthenticated instances came within his knowl-
edge of persons being attacked who had had the disease before.” Dr. Wragg,
speaking of the epidemic in Charleston in 1854, reports the ocenrrence of sccond
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 up black vomit
on both oceasions.” (La Roeche.) Dr. Ruosh has given evidence of the same kind,
and says that a second attack was more common when the first had been compara-
tively mild.

Dr. Delery, in his acconnt of the epidemic of 1867 in the cily of New Orleans,
gives 3 eases of second attacks, 1 fatal, in which the first attack oeenrred in a
previons epidemic in the same eity, and was vouched for by experienced physicians
known to him. While, then, it can not be denied that second attaclks nc{:asim]n]lg
oeent, the evidence of experienced observers in all parts of the yellow fever zone ia
opposed to the view that this is a common ocenrrence. Those who have considered
yellow fever nothing more than a grave form of malarial fever, an idea which was
entertained by numerons physicians in this country and in the West Indies in the
early part of the present centnry, very naturally failed to differentiate the disease
from the endemie malarial fevers which they encountered, and believed that it might
recur an indefinite number of times.

ACCLIMATIZATION,

It iz a remarkable fact that the population of a large city lilke Havana, or Rio
Janeiro, in which yellow fever has been endemic for a series of years, enjoys sach 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 epidemie in these eities depends npon the presence
of snseeptible strangers in sufficient number to fuornish a series of cases considered
large enongh to justify the nse of the word. The presence of but few strangers dur-
ing the epidemie season leads to the annonneement that the disease is not epidemie,
but that sporadie cases oceur from time to time. Under exceptional cirenmstances,
however, epidemies are developed in these endemie foei of the disease, in which those
who, by birth or long residence, were supposed to be acelimatized furnish a certain
quota to the general mortality. This has frequently oceurred, for example, in the
city of New Orleans, where yellow fever formerly prevailed almost annually, and
where the ereole population was snpposed to enjoy an hereditary immunity, Dowler,
who has made a special study of the question, says of the ereole population of New
Orleans :

“A few physicians and others, mostly advoeates of the contagiousness of yellow
fever, maintain that all the creoles of New Orleans, not less than strangers, have this
disease once during life, for the most part during childhood, and that it proves fatal
to many of them.” .

“ This sweeping statement, however, is with few exceptions erroneous, as may he
proved by anthentic doeuments coneerning all of the epidemics witnessed by the
writer for I7 years, not execepting the extraordinary one of 1853 itself.”

It will have been remarked by careful observers that many families have settled
in New Orleans for half a lifetime withont ever having had yellow fever, Indeed, it
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has been thought by many physicians, previous to 1353, that at least one-third of all
strangers settling permanently in New Orleans escaped yellow fever altogether.”

“MThe exemption of the ereolized of the city is a fact which every epidemic has
confirmed ; for example, take that of 1841, in which 1,200 died, 5 of whom only were
natives of the city, 1 aged 3 wecks; 3, 2 years. In 1243, among 692 deaths from
yvellow fever but 2 arve certified az having been born in New Orleans.”

The writer quoted belioves, with many other physicians residing in endemie foeci
of the disease, that immunity is, **to a great degree, hereditary, or transmissible
from parents to children.” This is generally accepted among the physicians and the
native population of the city of Havana: but there is reason to believe that it is a
mistake, and that the ereole child owes his immunity not to his parents, but to indi-
vidual acelimatization, and not infrequently, to say the least, to a mild, unrecognized
attack of yellow fever. Dr. Dowler says that ** many creole children had, doring
the epidemie of 1853, a fever, a slight fever, yellow fever if you please, known as
such rather by the coexistence of the epidemiec than from any severe symptoms
among these children, a slight fever never vet described, having generally but 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 vielence, and even
proved fatal, is most troe, most deplorable.”

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

In Cuba the dogma that ereoles are exempt from vellow fever did not withstand
the searching investigation made by the Havana yellow-fever commission of 1879,
We quote some of the evidence collected and reported by Dr. Chailie, president of
this eommission: “ Iir. Navea, of San José de las Lajas, an inland town some 200
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 annually, in the practice of the three physicians, from twenty to thirty
Cuban children and from thirty to forty Cuban adulis attacked with bilions remit-
tent fever, which is popularly designated typhus. There is nothing whatever to con-
stitute a diiferential diagnosis between this fever of the natives and the yellow fever
of strangers. It is characterized by its hemorrhagic tendency, albuminuria, black
vomit, and all the symptoms of yellow fever. It is so well marked that even when
seen by the nneducated they exclaim, * Vomito!” The treatment for the one is beat
for the other. We iave never seen a second attack of this bilious remittent fever,
nor one who had recovered from it attacked with yellow fever. If any one of ns
three physicians here sees this fover attack a native Coban we say * bilions remit-
tent fever, ™ and if it attacks a person not a native of Canba we say ““ yellow fever;”
bt at bottom it is the same disease, and we agree to call it bilions remittent fever
in Cubans solely becanse these believe themselves exempt from yellow fever, and
are 8o prejudiced that they would be alarmed if assured their disease was really
vellow fever.” ;

Dr. Mantiguazi, of Cienfuegos, reported as follows: ** During December, 1875, the
gsanitary condition improved, but a certain feverhas prevailed among children. which
is known here as typhns, althongh it resembles in nothing the disease to which Euro-
peans give this name, and which so often occurs in camps. By this fever I have lost
one patient, a child 8 years of age, born in this town. It presented all the sympfoms
of yellow fever, for on the sccond day this patient had the characteristic vomit and
stools, and died on the third day. In aconsaltation with three other physicians they
agreed with me in my diagnosis, with this difference, that they said that these same
symptoms which constituted yellow fever in strangers constituted in natives typhus.
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 Cuba,
wrote as follows: ““In my own practice I have seen cases ij:.'t:”uw fever in children
from 1 to 5 years of age, and even not over a year of aze, in whom it has been fatal,
and I am now well convineed that ehildren born in Cienfuegos are exactly in the same
conditions the first years of their lives as are other newcomers and just as liable to
its attacks. Nevertheless [ consider that children are generally less prone to suffer
severely. * * ° Worthy practitioners of this locality give the name of typhns
fever to these cases, and although they admit that no difference whatever exists he-
tween the symptoms, mareh, and daration of this compared with yellow fever, still
they think the former a swamp fever, and henee more amenable to quinine.”

Blair, who has written a classical account of the epidemic of 1=51-'54 in British
Guiana, says that “infancy wasone of the most favoring causes of the action of the
yellow-fever poison. The constitution of the new-born or yonng white crecle was
highly susceptible. He or she was truly in the category of newcomers.”

Recent experience at Key West (epidemic of 1887) shows that the children of aceli-
mated Cnbans, born since the arrival of their parents at Key West, have the same
susceptibility to the disease as other children born of native (creole) parents. We
ean not, therefore, admit that inherited immunity has been established.

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

It is generally coneeded that this acelimatization is lost, or at least reduced to a con-
siderable extent, by residence for some years in a latitude outside of the *f vellow
fever zone.” And =ome anthors maintain that the immunity doe to an attack of the
disease i8 in like manner lost by a protracted absence from its accustomed haunts,
The writer's observations are opposed to the latter statement. In the epidemic at
Fort Barrancas, Fla., in 1875, in which nearly every unprotected person who remained
in the infected area suffered an attack, three officers, who had previously had vel-
low fever, remained in perfeet health, althongh they had all resided for several years
in a northern locality sinee the date of their attack—one for more than 20 years.

Hinemann, who has had an extended experience at Vera Croz, ®aysthat ‘“‘even for-
eigners may remain insusceptible to the disease for a considerable number of vears,
provided they do not leave the focus of the disease during that period. An absence
of a few months only is snfficient to take away this immunity.

The fact that foreigners may remain for years in Havana, in Rio Janeiro, or other
endemic foei of the disease without sufferine an attack is nndeniable, T fonnd this
eapecially to be the case in Rio, where there is a large foreign population. It is trone
that some who have escaped for a series of years often fall sick at last in a season of
unnsnal epidemic prevalence, but comparative immunity is shown by the fact that,
as among the creole popnlation, the disease is not so fatal with them as among newly
arrived strangers. The effects of acelimatization in lavge cities, like Rio Janeiro and
Havana, are illustrated by the fact that in these cities yellow fever is, for the native
population, a disease of minor importance. This is shown by the following tables.

In Rin, a city having a population of 400,000, the mortality from some of the prin-
cipal eanses of death is given in the official report of the superior board of health, as
follows, for the year 1356, which was considered an epidemic vear so far as yellow

fever iz concerned :
Mortality.
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In Havana, the principal causes of death among the civil population, in the year
1220, are given officially as follows:

——— = e

| Whites. | Colored.
|

1. Phihisis polmomalis. cceee e ceeeee e e e iccie cicnn canassasmas e s s e 1 503
) A T DT AL BT L BT T s o e e e e e e e e o e o o 1 450 126
L DI e e e e e e 428 |t

That acelimatization is not due to the inflnence of elimate, but is an acquired tol-
eranee to the action of the yvellow-fever poison, is shown by the history of this disease
in Rio Janeiro. At the time of its introdoetion, in 1849, it found an nnprotected
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 sconrge. At present the native population
furnishes but a comparatively small proportion of the total nnmber 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 acconnt for the greater susceptibility of
strangers from northern conntries, Consfipation is generally regarded as conducive
to an attack. Other predisposing canses are, fatigne from excessive 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 funetional
activities of the body.

MODE OF INFECTION.

Yellow fever is eontracted by exposure in infected localities, and not directly by
contact with the sick. 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 regard it
as a contagions disease in the same sense that smallpox apnd measies are contagions.
In this respect it is like cholera and typhoid fever. There is something given off
from the body of the sick by which, when external conditions are favorable, new
centers of infection are established ; and it seems probable that, as in the diseases
mentioned, this zerminal principle of the disease is contained in the alvine discharges
of the sick. That it is not given off from the general snrface of the body is an infer-
ence which we base upon the established fact that the disease is not transmitted
directly from individual to individual. It is troe that the contagionists bring for-
ward a class of facts whicl, regarded alone, seem to give some snpport to their views,
but we believe these facts to be explicable in accordance with the statements above
made. Persons who snceessively fall sick in the same house, or on board ship, are
not infected one from another, but con tract the disease from a common source, the
infected premises, or ship. Indirectly, of conrse, they contract the disease through
the ageney of the individnal, or fomites, through wlom the house or ship first became
infected.

Formerly the battle between the eontagionists and the noncontagionists was one
involving the question of local origin on ene side, together with a strenuous denial
of the transmissibility of the disease and the value of quarantine restrictions. The
contagionists, on the other hand, insisted upon the exotic origin of the disease, and
its transmissibility by ships and persons. And to this extent they were right. There
can be no doubt that the prevalence of the disease in the United States depends upon
the introduction of an exotie germ; bnt it also depends upon local conditiens which
faver the development of this germ. The yellow fever patient, however many germs
he may earry in his intestives or elsewlere, does not directly endanger those who
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come near him any more than a gelatine stick—eulture of the spirvillom of Asia
cholera, or of the anthrax bacillus places in danger the stndent of bacteriology who
is engaged in studying it.

It is well known to the people of the city of Mexico that a visit to the seacoast eity
of Vera Crnz during the epidemic season is likely to result in an attack of yellow
fever. It is also well established that those who fall sick with the disease after their
return to the city of Mexico never commmnnicate it to others who are closely associ-
ated with them as attendants, ete, The same is true at the health resort, Petropolis,
loeated in the mountains, within a few honrs' ride of the city of Rio Janeiro. Fre-
quently individunals fall sick at Petropolis who have visited the infected city of Rio.
Never do they communicate the disease to others. This is also the experience of the
physiciansin eharge of hospitals—e. g., the Charity Hospital of New Orleans. Solong
as the hospital and its vicinity remain nninfected, cases donotoriginatein the hospital,
althongh yellow fever patients may be admitted to the wards with nnacelimatized
persons suffering with other diseases, and be cared for by susceptible attendants.

In his report upor the camps established near Memphis in the epidemics of 1878
and 1879, Colonel Cameron makes the following statement : ““ It was found necessary
that the officer in authority should set an example of constant indifference to attaclk
in order to appease, as far as possible, the constant anxiety of the population under
his charge. Especially was this troe in 1575, as depopulation went on slowly that
vear, and infected people poured daily into the eamps from the more pestilential por-
tions of the city. VYery many reached camp with the fever on them, so that as many
as seventeen persons fell vietims in one night, not a few in their tents. Fu no in-
stance, howerer, did they comunnicale the disease to their families or bedfellows as far as
could be traced.”

In the same epidemie (1=78) Dir. Minor reports that over thiriy cases were discov-
ered among refugees in Cincinnati, Ohio, and says: “*No physician or nurse econ-
tracted the disease, and in no instance did it exhibit any tendency to spread.” The
same was true in Nashville the same year, Twenty imported casez oceurred in different
parts of the city without any local eases resnlting from them { Report of Nashville
Board of Health). Evidence of this kind ecould be extended to fill a volume, but
sufficient has been presented to establish the statement made, and the reader m:-1_1; b
referred to the “ Proofs of Noncontagion,” in the second volume of the classical work
of La Roche (pp. 236-566).

We have already, in discussing the nature of the specific canse of the disease, re-
ferred to the fact that there is no satisfactory evidence that the disease is .;:;:.1tl-;q:m(1
by the use of contaminated water, as is the case in cholera and typhoid fever, We
quote the following conclusions of the board of experts appointed to investizate the
epidemic of 1575,

{(6) *“*Yellow fever is a disease of singular local attachments. It often hecomes
epidemie in one section of & eity, and sometimes a very small section of it, while it
fails to present itself at all in other sections of the same city, and in these localiza-
tions it exhibits a remarkable indifference to topographical and social surronndings.”

(7) ““In the dissemination of yellow fever, atmospherie air is the usnal mediom
through which the infection is received into the human system.”

ETIOLOGY OF EPIDEMICS,

The development of an epidemic of yeliow feverin places removed from the endemic
foci of the disease depends upon : (a) the introduction of the specific cause by vellow
fever patients, or throngh infected articles—fomites; (b) local conditions which
favor the multiplieation of the specific germ external to the body ; (¢) favorable
meteorological conditions ; (d) the presence of susceptible individnals in the infected
locality.

We quite agree with the board of experts above quoted in the following conelu-
gions also: (31) “The most frequent agency in the dissemination of yellow fever




ha ETIOLOGY AND PREVENTION OF YELLOW FEVER.

from place fo piace is found in yellow fever patients; and more epidemies of yellow
fever have resulted from the introdoction into previously exempt places of persons
sick of the disease, or fulling sick after arrival, than from all other causes. To
-what extent the body of the sick person is responsible for this result, and to what
extent his clothing and baggage is responsible for it, is not known.”

The iast clanse in the above quoted conclusion shows that the board of experts
admitted the possibility that the yellow fever patient acts simply asa carrier of the
infeetions agent about his person or in his baggage. The faet that he has yellow
fever is evidence that he comes from an infected locality, and he may be instrnmental
in establishing a new center of infection for this reason, rather than because he is
himself a victim to the disease. This is a possibility which should not be lost sight
of : but, reasoning from analogy and from known facts it scems extremely probable—
indeed we may almost say certain—that the sick establish new centers of infection
beeanse the infections agent is reproduced in their bodies and is contained in their
excreta.

That infected centers may be established independently of the arrival of sick per-
sons is, however, beyond question. A striking instance of this is afforded by an out-
break which ocenrred in Madrid in 1575, A circumseribed epidemic was developed
in this city abont the 1st of September, which resulted in a mortality of 35 ont of
A0 eases taken sick.,  This ontbreak was traced to importation, althongh all of the
cases ocenrred among the permanent residents of the infected area. Associated with
the yonng people who first fell sick, crowded in the same rooms with them to the
nnmber of 10 or 15 in a room, were 2 nnmber of soldiers recently returned from Culba,
with their baggage. These men had themselves suffered from yellow fever in Cuba, or
were acclimatized by long residence there.

We have on record instances which appear to be anthentie, of the development of
an epidemic as a result of the opening of a trunk containing infected clothing, sent
from a loeality where the disease was prevailing to one previously healthy. Epidemics
have also been traced to the nnloadinge of earih ballast from the shores of an infected
port npon the wharves of a healthy place in the yellow fever zone.

The first cases of local origin in an epidemic do not, as a rule, ocenr until some time
has elapsed after the arrival of the infected ship or fomites or sick person responsi-
ble for the introduction of the “* germ.” This interval may vary from a few days to
geveral weelks, acecording as loeal conditions are favorable or otherwise for the devel-
opment of the infections agent. 5

In the great epidemic of 1578, which was traeed by Dir. Choppin, president of the
Lonisiana State board of health, to importation by the steamship Emily B, Souder,
which arrived from Havana on the 23d of May, the first cases of loeal origin did not
geenr nntil after an interval of 5 or 6 weeks,  Bnt ihese first cases occurred, accord-
ing to Dr. Choppin, in the immediate vieinity of the honses in which two of the
officers of the Souder (Clarke, the purser, and Elliott, one of the engineers) died soon
after the arrival of that vessel.

The local conditions which favor the development of the exofie germ are varions:
(a) Latitude. Onraccount of the geographical limits of the prevalence of the disease
suffices to show the inilnence of latitnde, which appears to be simply a question of
temperature, () Altilude. The facts do not justify the conelusions that the limita-
tions as to altitude depend solely upon the lower temperature of elevated regions.
As pointed ont by Hirsch,  the disease stops short at many points in the West Indies,
where the climate is still in the highest degree tropical. On the other hand, there
have been epidemics in cool weather at very considerable altitudes, as, forexample, at
Neweastle, in Jamaica™ (elevation abont 4,000 feet). In the Antilles the disease has
rarely appeared at a height of more than 700 feet. In Mexico it has prevailed at
Cordova (2,500 feet), but it iz nnknown in the eities of Orizaba, Jalapa, and Puoella,
which have an elevation of more than 5,000 feet. In Spain a single limited ontbreak
has ocenrred at Madrid, which is abont 2,000 feet above the sea level ; ot with this
exception the altitndinal range has rarely execeeded 1,000 feet.  In the United States
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the most elevated loeality in which the disease has prevailed as an epidemie is Chat-
tanooga, Tenn., which is 715 feet above the sealevel. (c) Yellow fever is essentially
a disease of the seacoast, and while in great epidemics it may become widely diffused
in the interior, it follows, for the most part, the course of navigable rivers. (d) It is
a disease of cities and towns of considerable size, and ravely extends to small country
villages, or among the scattered rural population.  (e) In seaport towns it frequently
makes its first appearance in the vicinity of the wharves, orin localities freqnented by
sailors. (f) Above all it is a disease which is inflnenced by local wnsanitary conditions.
In those places where it is endemic it haunts the low lying and filthy portions of the
town, and in epidemics it exhibits a marked preference for towns which are in an
unsanitary condition. It frequently happens that when a town is invaded the dis-
ease is limited, for a considerable time at least, to the {ilthy portions of the place, in
which the degraded victims of poverty and vice congregate in ill-ventilated apart-
ments, surrounded by the filth which acenmulates in such loealities when not kept
under a rigid sanitary supervision. (g) Decomposing organic matler of animal origin
seems to furnish an especiaily favorable midus for the germ. This is shown by its
favorite haunts and by the fact that in marshy places in the vicinity of cities where
it prevails, and where vegetable decomposition is active, it does not effect a lodg-
ment. On the other hand, the inflnence of putrefying organic matter of animal
origin in the prodnction of epidemics has several times been made apparent,

Dr. Parkes, the famouns English hyzienist, maintained the fecal origin of the dis-
ease, and there seems fo 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 infln-
ence in an essential manner the development or diffusion of the disease. On the
other hand, the numerons epidemics which have oceurred on shipboard show that
the disease is quite independent of snch conditions, and at the same time disprove
the theory, so vigoronsiy maintained by numerous aunthors during the first half of
the present century, that the disease is doe to emanations of the same natunre as
those which produee the so-called *“ malarial fevers.” Meteorological conditions con-
trol in a most decided manner the prevalence of the discase in localities where it is
endemie, and its epidemic extension when new infected centers are established among
a snsceptible population. The inflnence of temperature is shown by the fact that it
is a disease of the tropics and of hot seasons ; that it prevails thronghout the year in
the cities of Rio Janeiro, Havana, and Vera Craz, althongh to a 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 temperatnre muoch below 65°, and as a rule epidemics are not devel-
oped at a lower temperature than 75° to 20 F. The approach of cool weather checks
the progress of an epidemie, and it is arrested completely when the temperature falls
to the freezing point. There are, however, numerons faects which indicate that the
mfections agent is not destroyed by a freezing temperature, although rendered inae-
tive. Epidemics which have been checked by frost have been revived by the recur-
rence of warm weather, and in certain instanees in temperate regions the germ has
snrvived the winter, aud a second epidemic has ocenrred withont a new importation
{Memphis, 1875-"79 ; Cadiz, 1500-"01 ; Malaga, 1808-"09). Epidemies which originate
early in the season often terminate before there is frost, simply becanse the snscepti-
ble material is exhansted ; but when strangers venture within the infected area they
furnish evidence of the continned activity of the morbitic poison by falling victims
to the disease.  The influence of season is shown by the following tables :
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Mortality from yellow fever in Rio Jancire during the year 1836,
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The above tables show ns that temperature i3 only one of several factors which
coutrol the prevalence of the disease, for with a tolerably uniform temperature

during a series of years, at Vera Cruz, for

example, we have some years marked by a
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very considerable mortality, e. g., 1875, 1851, and others, in which but few cases oceur,
even during the hottest part of the season, e. g., 1869, 1870, 1870,  Again, it happens
that after a summer of almost complete exemption an epidemic is developed in the
autumn whieh runs throngh the entire winter (1830-"5#1). An important factor which
does not nsually appear in statistical tables relates to the number of susceptible indi-
viduals present at different times. The arrival, for example, of emigrants or of
bodies of unacelimated troops at Havana or Vera Croz wounld almost inevitably Le
followed by a marked increase in the mortality from yellow fever.

Although the development of an epidemic seems to require a comparatively high
temperature (757 to 20°), experience shows that it may continue in full force at a
mueh lower temperature (60° to 70°) when local conditions are favorable and a sus-
ceptible population is exposed in the affected area. A good example of this is
given by the epidemic at Chattancoga, Tenn., which city was invaded for the first
time in 1873. We obtain our data from a paper by Dr. J. H. Vandeman, late of the
Marine Hospital Service.

The first imported case, a refugee, was taken sick August 17, died Augnst 21.
The first case among the residents of the city oceurred over 3 weeks later (Septem-
ber 13), and proved fatal on September 19. The further progress of the epidemic
and the mean temperature for each week are shown in the following table:

Epidemic at Chattanooga, Tenn., in 1873,
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Here we have an epidemie, which was at its acme when the temperature was below
the mean temperature of the winter months in Rio Janeiro, Havana, or Vera Cruz.
The monthly mean temperature in the last-named city, and the mortality for each
mouth for a period of four years, are given in the following table:

Mortality in the city of Vera Cruz for four years.
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An inspection of the above table shows that after an epidemic in the summer of
1578, which may be said to have lasted from June to December, two seasons of comn-
parative immunity followed, which can not be ascribed to a lower temperature.
Indeed, the average temperature for the six months from April to September, inclu-
sive, was somewhat less in 1580 than in the epidemic years 1875 and 1581, Again,
we see that in 1220, affer an nousually healthy snmmer, yellow fever prevailed to a
considerable extent during the months of Oetober, November, and December, al-
though the temperature was less than during the corresponding months of the pre-
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 snmmer.

Another factor of importance in the etiology of yellow fever epidemics is atmos.
pheric moisture and precipitation. Yellow fever is a disease of the seacoast and of
the margins of great rivers, and it does not prevail in arid, desert places in the
interior, although the elevation 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 alnost to
the point of saturation as an essential condition for the development of an epidemic,
But, on the other hand, epidemics have occurred in unusnally dry seasons, as at New
Orleans in 1541, In Martinigue, according to Duotronleau, yellow fever has some-
times committed its greatest ravages after and doring the dryest seasons.

La Roche states that the epidemies in Philadelphia were “eonnected in most
instances at least with a deficiency of atmospheric and terrestrial humidity—thongh
in all instances of its ocenrrence it will be found that. prior to the accession of dry
weather, the earth had been more or less saturated with rain.” As pointed oot by
this aunthor, *the coexistence of a clear atmosplere is often seen.” The fact seems
to be that, while a certain amount of moisture is essential, the limits vary consider-
ably. In genmeral, it may perhaps safely be said that the degree of humidity and
the temperature most favorable for the rapid decomposition of organic material,
which forms the nidus in which the infections agent mnltiplies, are the most favorable
for the epidemic extension of the disease,

Heavy rains, by purifying the air and cleansing the streets and seweis of an in-
fected city, exercise a favorable effect npon 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 tropics, 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
epidemic, becanse of the elevated temperature which accompanies them, and, on the
contrary, northerly winds have a tendency to arrest it. Fresh sea breezes, and es-
pecially the trade winds in the tropies, by reason of their constancy, are beneficial
from a sanitary point of view. They dilute and carry away the poisonous emana-
tions from the foul and narrow streets of infected cities and refresh and invigorate
the population.

There is no evidence that the infections agent of yellow fever can be conveyed by
ihe wind in an active condition to any eonsiderable distance, and the wind has but
little to do with the dissemination of the disease. In cities the extension of an
epidemie from centers, resulting from the importation of cases or fomites, is nsnally
quite gradual and independent of the prevailing currents of air. The board of ex-
perts appointed by Congress to investigate the epidemic of 1572 arrived at the fol-
lowing conelusion : :

“We kuow of no instance, either from our own observations or from the published
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records of yellow fever, in which it has been established that the disease has been
carried to any considerable distance by atmospheric eurrents, or by any maodes or
vehicles of convevance other than those connected with hnman traffic and travel,”

In the comparatively small and landlocked harbor of Havana vessels which
anchor some distance ftom shore and which are kept in a good sanitary condition
do not suffer from yellow fever unless upacclimatized members of the crew are per-
mitted to go on shore.

Vessels lying at the wharves, on the contrary, are very likely to become infected.

There are, however, numerous instanees in which vessels have become infected
from the shore or from other vessels, or in which yellow fever hias appeared in places
lying to the leeward of infected vessels, in which the transmission of the discase has
Leen aseribed to the aeency of the wind. It is difficolt to decide to what extent this
explanation is correct, for we would have to be snre that no direct communication
had oceurred before accepting it; and the possibility that the infection may be con-
veyed to the shore by infected articles thrown overboard, in the case of infected ves-
sels 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 enongh the
measures of prophylaxis to be taken in loealities snbject to invasion. These are: (a)
Erclusion of the exotic germ of the disease by the sapitary supervision, at the port
of departure, of ships sailing from infected ports, and their thorongh disinfection
at the port of arrival when there iz evidence or a reasonable suspicion that they
are infected ; (&) isolation of the sick on shipboard, at gquarantine stations, and, so far
as practicable, in recently infected places; (¢) disinfection of excreta, and of the
clothing and bedding used by the sick, and of localities into which eases have been
introdnced or which have become infected in any way ; (d) depopnlation of infected
places, i. e, the removal of all susceptible persons whose presence is not absolutely
neceseary for the care of the sick.

The time quarantine of former days, which proposed to execlode the disease by de-
taining ship and passengers at a quarantine station for a fixed period of time after
its arrival, irrespective of its sanitary condition, and if yellow fever occurred on
board to quarantine the vessel for a certain number of days after the ocenrrence of
the last case, has been found unreliable and has been pretty generally abandoned.
The modern method of exelusion which relics upon the sanitary supervision of the
ship at the port of departure and, so far as practicable, while in transit, and upon
igolation of the sick and disinfection of the vessel when eases of yvellow fever have
ocenrred on board at a quarantine station provided with the appliances for doing
this in an effective maonner, has proved far more successful, Reliance npon a time
quarantine is unsafe for the reason that the vessel may remain infected for an indef-
inite period of time after the ocenrrence of cases on board, or even independently of
any case, if she has been at the wharves of an infected port. No more cases occur
after all of the passengers and erew susceptible to the disease have suffered an
attack, and it may happen that there are no susceptible persons on hoavd ; bot the
vessel is none the less infected and dangerous to the inhabitants of the port which
admirs her to pratigune without a thorough disinfection. On the other hand if we
are to trast to the measures indicated the sooner they are put into execution the
better.

Depopulation of infected ships or towns, when yellow fever malkes its appearance
during the epidemic season, is a measure of great importance, which shounld be ear-
ried ont, when practicable, nunder proper medical supervision. It has often hap-
pened, especially npon naval vessels, that the well are retained upon the infected
ship 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 loeality as soon as yellow fever is known
to have eftected a lodgment in quarters occupied by troops. It has been found by
experience that a move into camp checks the progress of the disease among the gar-
rison, although this may be established but a few miles from the infected barracks.

In the ease of towns in a conntry subjeet to invasion by the disease depopulation
often ocenrs in a way which is most dangerous to other communities. 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 epidemie
nutil a considerable mortality, or the death of some prominent citizen, arouses the
fears of the people and a general ** stampede’ oceurs. The attempt has often been
mwade to shat in the people of an infected town by means of a ** sanitary cordon,”
composed of armed gonards.  This proeedure is not only inhumane, so far as the sus-
ceptible inhabitants of the place are concerned, whom it is proposed to compel to
remiain within the infected area, but it is, as a rule, futile; for when a frightened
wian desires to escape from an unseen enemy it is difficalt to keep him in a place not
surronnded by insurmonntable walls, or by an impassable barrier of some kind.

At the International Sanitary Conference of Rome (1555) the following resolution
wis adopted, with a single dissenting vote—that of the delegate from Turkey :

fi. “ Land quarantines and sanitary cordons are nseless,”

This related, it is true, to cholera, but it applivs as well in the case of yellow
fever. Another resolution, adopied at the same conference, 1s to this effect:

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

“The most effective measures for preventing the propagation of diseases of this
class are :

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

In vellow fever we require, in addition to this, depopulation of the infected locali-
ties whenever it is practicable, and this should be effected systematieally, and with
due precantions to prevent the transportation of infections material to other places.

Of all measures of prophylaxis, those which relate to the sanitary improvement of
eities and towns liable to beconie infected are perhaps the most important. Muniei-
pal hygiene has made great sirides since the early part of the present century, and
it is probably to this fact, more than to any other, that certain Northern cities which
formerly suffered severely from yellow fever epidemics owe their long immunity
from such visitations—e. g., New York and Philadelphia.

Individual prophylaris requires the individuoal, first of all, to avoid infected loecali-
ties. If iv is absolately necessary for a susceptible person to visit a place where
yellow fever is prevailing, or to remain in one in which 1t has effected a lodgment,
he should observe the following precautions: Keep away from low-lying and filthy
portions of the city ; avoid the viciuity of the wharves, and all localities known to be
centers of infection, especially at night; sleep as far from the grouud as possible;
avoid excesses of all kinds, and espeeially in the use of aleoholie drinks ; keep out of
the sun during the hottest part of the day, and be careful not to become overheated
by violent exercise ; avoid constipation.

With reference to the method of prophylaxis by inocunlation, practiced in Brazil by
Dr. Domingos Freire, and in Mexico by Dr. Carmona y Valle, the writer, after a care-
ful examination, has reported officially that—

“There is no satisfactory evidence that the method of inoculation practiced by Dr.
Domingos Freire has any prophylactic value.

“The claims of Dr. Carmona y Valle, of Mexico, to have discovered the specific
canse of vellow fever have likewise no seientific basis, and be has failed to demon-
strate the protective value of his proposed method of prophylaxis.”



ETIOLOGY AND PREVENTION OF YELLOW FEVER. 6D

INCUBATION.

The period of incnbation in yellow fever does not nsually execed 4 or 5 days, and
may be less than 24 hours. Instancesof a much longer period of inecnbation have been
given by various authors—even as long as 6 weeks or 2 months —but we are satisfied
that these are due either to error in diagnosis or to the fact that the eases resulted from
the establishment of a new and unrecognized center of infection. Those who believe
that the disease is only commmunicated by personal contagion naturally date the ex-
posure to the latest date when sneh personal contact was possible. Thus, when a
first case occurs on a ship at sea, two or three weeks after leaving an infected porr,
the periad of inenbation is supposed to be at least this long. On the contrary, the
attack is dne, in all probability, to the fact that the ship is infected, and the first case
will probably be quickly followed by others which have no direct conneetion with if,
but resnlt, as it did, from exposure on the infected vessel. Instancesof an attack
ocenring within 24 hours after arrival in a city where the disease was prevailing as
an epidemic are numerons and well anthenticated. Dr. Rush says in his account of
the epidemic of 1793 : ““ The seeds of the disease, when received into the hody, were
generally excited into action in a few days. T met withseveral cases in which they
acted so as to produce a fever on the same day on which they were received into the
system.” Duaring the epidemie at Gibraltar, in 12804, strangers were in several in-
stances attacked on the second or third day after landing, and some are said to have
been seized on the first day. According o Drs. Pariset, Balby, and Francois, the
period of ineubation at Bareelona, in 1521, appeared very short. “ We have,” they
gay, ** very strong reasons to suspect, and these reasons are founded on facts, that
this period does not exceed 24 hours, or 3 days at most.” (La Roche.)

In the epidemic at Fort Barrancas, Fla., in 1375, the writer had an opportunity to
fix the limits of the period of incubation. The whole garrison was exposed in the
infected loeality, and a number 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 cases came from the camp, the following day 2, and the fifth
day 2. The remnant, comsisting of 48 individuals, remained in good health until a
month later, when 2 eases again oecenrred in camp. We do not believe that these 2
cases represent a prolonged period of incubation, bat suppose that in the interval the
camp had also become infected.

It is proper to state that several anthors who have had great experience helieve
that the period of incubation may be extended to 14 or even more days. (Blair,
Rush, Feraud.)

CLINICAL HISTOLRY.

As a rule, an attack of yellow fever is not preceded by any well-marked premonitory
symplonis. The attack may oceur at night in one who went to bed in his nsual state
of health, or in the early morning, after an uninfterrupted sleep, or during the day,
while engaged in ordinary ocenpations. In other eases there is a feeling of lassitnde
and discomfort for two or three days prior to the atrack, 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 muscular debility, together with a disinelination for any mental exer-
tion.

Dr. Wrage, who had charge of the Roper Hospital, at Charleston, during the epi-
demic of 1554, made particular ingniries with reference to premonitory symptoms,
and states that *“ont of o total of 225 cases the attack was sudden in 92; in 32 it
ecame on insidiounsly, the patient complaining of malaise, ete., for a considerable time ;
and ihat 101 offered the usual symptoms eharacterizing the approach of fever.

4067——>5
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The attack is commonly inangurated with a more or less decided chill, which by
it violence and duration affords some indication of the probabie severity of the case.
In certain grave forms of the disease, however, the onset is insidions, and is not
marked by any perceptible chill. In a considerable proportion of the mild eases
also, especially in the tropies, there is no rigor, and the patient experiences at most
only a slizht sensation of eoldness, which gqunickly 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 during the entire attack within a few hours from its in-
ception,

Accompanying the chill are other nervous phenomena, similar in kind to those
attending the onset of other specifie febrile diseases. There is eephalalgia, often very
severe, and located by preference in the forehead and sopraorbital region ; the eyeballs
also are painful, and there is intolerance of light in some instances. ain in 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 nsually experi-
enced in the lower exiremwitics, often of a very severe character, constituting the
coutp de barre of the French anthors; it affects especially the calves of the legs, the
knees, and the ankles, These syinptoms 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 suffused, the conjunetiva: more or less hyperemic and often deeply injected,
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, espeeially in pa-
tients of a nervons temperament, great restlessness and jactitation.

Systematic authors have deseribed numerous varieties of the discase, but these
are for the most part simply different grades in the degree of severity, or depend
npon individaal peculiarities and complications. Yellow fever is the same in all
parts of the world where it ocenrs, and every great epidemic furnishes examples of
the several varieties which have been described. It will soffice here to mention
the elassification adopted by one or two standard anthors. La Roche gives an
acconnt of the elinical history of the disease under the following headings : Inflam-
matory species, including three grades, intense, mild, and ephemeral ; congestive
species, including four grades, aggravated, adynamie, walking, and apoplectie.
Beranoer-Feraud, in his elaborate account of the disease as it prevails at Martinignoe,
classifies the cases as follows:

Lirst degree.—Mild yellow fever.

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

Third degrec.—Grave yvellow fever: (a) ordinary forms, inclading the gastrie, ad-
ynamic, ataxie, congestive, and typhoid forms; (b) rare forms, inclzding the hyper-
cathetic, gangrenons, algid or choleraie, and hydrophobie.

Fourth degree.—Yellow fever sidérante.

Different epidemics are sometimes characterized by the predominanee of one or the
other of the forms described, and the character of the disease as to severity often
varies greatly during the same epidemie. The earlier cases are sometimes mild and
the mortality small, while later the greater intensity or malignancy of the poison 1s
shown by the ocenrrence of a large number of cases of the severest grade, and even
of those rapidly fa‘al attacks denominated by the French siddrants,

It is evident, from the account given of the symptoms manifested at the ontset of
an attack, that these are not sofficiently characteristie to determine the natare of the
disease, and in the absence of a pravailing epidemie its carly recognition will depend
largely upon other facts relating to the antecedents of the patient, ete. The complete
clinieal history of a ease, however, gives a tablean which is easily recognized by one
who is familiar with the disease. In this elinical history the thermometric observa-
tions form a very important item.
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Yellow ferer is a discaze of a single febrile parorysm, lasting from 43 honrs to 7 or 3
days, more commonly from 3 to 5 days. The acme of temperature is reached at the
outset, and from this time the temperature line is a descending one, interrupted some-
times by a slight evening exacerbation, up to the termination of the first period of the
disease—fechrile sfage. The second stage is characterized by great prost ration of the
vital powers and lasts from a fow hours to 2 or 3 days—stage of cali.  The tempera-
ture during this stage sometimes remains adegree or more above the normal, but more
commonly it is normal or even subnormal for a time. This isfollowed in severe cases
by a reactionary ferer of irregnlar duration which presents a more or less remittent
character. These features are shown in the accompanying temperature eharts.

B o o of Disease.
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Naturally the typical temperature enrve is disturbed by complications—visceral
congestions, abscesses, parotitis, ete. It is also disturbed by indiscretions in diet,
overactive medication, and by moral eauses (especially fright and grief). In mild
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cases the acme of temperature is reached doring the first 2 or 3 houors of the attack.
Jun more protracted and severe cases it is not reached until the second or third day,
rarely later. In an analysis of 192 eases recorded by Paget, Jones, and myself, the
acme was reached on the first day in 102, on the sceond in 54, on the thicd in 33, and
on the fourth in 3. The temperatore rarvely, if ever, exceeds 105°.  The highest tem-
perature recorded by Faget was 107.2°.  Thornton, in a total of 143 cases ocenrring
at Memphis, noted a temperature of 108 in a single instance.  With this exception,
106.5° is the highest temperature recordzd by him.  In my own observations 106~
has been the highest temperature noted. The temperatore often rises rapidly just
before death, and a very high post-mortemn temperature (1087 to 1109) is o common
phenomenon.

In certain cases the initial pavoxysm is divided by a more or less complete remis-
gion, into two or more distinet periods of from 2 to 4 days’ duration. These
cases, which possibly depend upon a malarial complication, are not sufficiently nu-
merons to require a modification of the general statement that yellow fever is a con-
tinned fever of a single paroxysm. In rvelapses, which may ocenr from improdence
at any time after the termination of the first febrile paroxysm, the characters of the
initial paroxysm are repeated, but in nonfatal cases the duoration is nsnally not so
long,

The pulse in sthenie eases is foll, strong, and hard at the ontset of the attack, and
may reach 120 or more pulsations in the minute, more commonly not more than 100
to 110. It diminishes in rapidity and force as the disease progresses, and this ocenrs
even when the febrile 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 hard and accelerated it may previously have been, becomes preternaturally
slow and soft. The feebleness of the heart, which seems to suifer especially from the
action of the yellow-fever poison, and which has nundergone 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
characteristic feature of the discase, 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;
generally it quickly becomes covered with a white coating, which may be in streaks;
the margins as a rnle remain red ; very commonly the tongne is narrow and pointed,
differing in this respect from the broad, flabby tongue of the malarial fevers. In the
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 suffusion of the eyes in gevere cases, is quite character-
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 are often contracted, and the eyes sunken,
with ecchymosed lids.

The hyperemia of the conjunctivie in mild eases may be temporary ; in the more
severe ones it is apt to last through the first period, and in quickly fatal cases the
eyes may be deeply injected throughout. Usually, by the third day a eareful inspee-
tion will show that the conjunctivie have a yellowish tinge, which becomes more
intense as the disease progresses.

The skin is hot and dry in some cases throughount the first period ; in others it soon
becomes moist and there is a tendeney to free perspiration, which is readily induced
by covering with blankets, warm drinks, ete. Even in those cases in which the skin
is hot and dry the termination of the first period is marked by a soft, cool, and usu-
ally moist surface. In exceptional eases the skin remains hot and dry up to the fatal
termination. When deathoceurs in the stage of depression, the surface becomes cold
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and often is covered with a clammy sweat. Many authors have spoken of a pecnliar
odor given off from the surface of yellow-fover patients, and varions atfempts have
been made to define its character by comparison with other known odors.  Dr. Rush
said that it resembled that of the “ washings of a gun.”  Dr. Jackson describes it as
¢ gickly and faint, and not unlike the smell of a fish market.”

The eolor of the skin, which has given name to the disease, is not always seen, but
usually a yellow discoloration begins to make its appearance toward the end of the
first period, and later becomes more intense, lasting for some time after convalescenee
is established. It varies muchin intensity, from a slight yellow tinge to a deep orange
or safiron color. In certain cases the skin presents a mahogany color, or that of
bronze. In fatal cases the yellow color is developed immediately after death, even if
it has not heen very noticeable before dissolution took place.

The proportion of cases in which this yellow color of the skin is observed varies
greatly in different epidemics, and even in different periods of the same epidemic.
Ir. Rochonx states that in the West Indies it is absent in about half of the cases
that recover. DBerenger-Ferand, referring o this statement, says that there are in
fact two kinds of icterns in yellow fever, the one doe to blood pigment, denominated
by Professor Gubler haemapheique ; the other to bile pigments, and ealled by the same
anthor bilipheigue. The first is considered by Ferand to be constant and eharaeteris-
tie: it oceurs at a time when the urine is albmminons and free from bile, and mani-
fests itgelf about the beginning of the second stage by a yellow tinge of the con-
junetivie, of the face, and of the skin over the great vessels. It coincides with the
period during which the hamorrhagic tendency of the disease manifests itself, The
other form of icterns appears at the end of the second period, or doring convales-
cence, at a time when the nrine contains a notable gquantity of bile pizments: it
gives rise to the deep orange or saffron color of the skin which is so striking, but
which only ocenrs in a certain proportion of the cases, and ean not be considered an
essential character of the disease. We are disposed to think that Feraud is quite
right in this account of the icterns of yellow fever. A slight yellow discoloration of
the conjunctivie can commonly be detected during the second stage, even in mild
cases in which no diseoloration of the skin is perceptible,

Varions skin ernptions have been deseribed as oceurring oceasionally, but there is
nothing characteristic about any one of them unless it is the erythematons eruption
about the scrotum which Berenger-Ferand believes to be pathognomonic of the dis-
ease. Other ernptions mentionzd as oceurring oceasionally are petechim, vesicular
and pustular ernptions, livid spots and vibices, erythematons patches abont the knees
and elbows, or a general erythematous eruption, papular eruptions, pustules about
the month, fornncles, ete,

The urinein yellow fever, even during the first period, is reduced in amonnt helow
the normal standard. This marked reduetion, and in fatal eases very commonly com-
plete suppression, is a notable feature of the disease.

The presence of albnmen in greater or less amount is a symptom which is so con-
stant that it has come to be generally aceepted as one of the pathognomonie features
of the disease.

The diminution in the amonnt of the grinary secretion in connection with the amount
of albumen present is of importance in a prognostic sense, as it is to a certain extent
an index of the gravity of the atfack.

The most marked diminuntion oceurs during the stage of depression, and the few
ounces secreted during the 24 honrs in severe eases are loaded with albumen to sueh
an extent as to form coagula which cccupy one-half to two-thirds of the contents of
the test tube.

In a series of observations made at Fort Barrancas, Fla., in 1875, to ascertain the
amonnt and specific gravity of the urine in noufatal cases of yellow fever, the
writer arrived at the following results:

The amount cousidered in connection with the specific gravity is, of course, an
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index of the total solids excereted. In the table we have eliminated from the specifie

gravity eolumn the constant factor, 1,000, The amoont for the first day is no donbt
too small, on aceoont of the wrine having been only partly eollected. 1t will be
noted that the amount increases, while the specilic gravity diminishes, from the out-
set of the attack up to the time of complete convalescence,

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

[Amount in fuid ounces = apecific gravity — 1,000, ]
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It will be seen that the prodoct of the amount, multiplied by the speeific gravity,
is tolerably uniforin from the third to the twelith day, and that this uniformity is
preserved by a daily falling off of the specific gravity to eompenzate for the daily
inerease in quantity. To ascertain the prodonet of mmonnt multiplied by specific
gravity in patients convalescent from yellow fever at a later date, I had the urine
passed by sixteen convalescents, on full diet, who had been ont of bed from ten to
twenty days, preserved and measured. The result was that the average of amount,
multiplied by the specific gravity for the sixteen cases, was 491—a product bot little
in excess of that obtained during the continnance of the fever when the patients were
quiet in bed. The figores in the table may then be taken as representing, approx-
imately, the normal quantity of urinary solids which shonld be exereted daily dur-
ing the progress of an attack of yellow fever, and if the amount falls materially
below these figures, defective exeretion may be premised, and treatment and prog-
nosis governed accordingly,

In mild cases, only a slight trace of albwmen may be found in the urine for a day
or two, but usoally the deposit is sufficiently abundant after the second day to leave
no doubt as to its character ; it begomes more abundant at the termination of the
first stage, and in severe cases thronghout the stage of calm, at which time suppres-
sion is very liable to oceur, especially if, as a resnlt of exposure, the entancous
transpiration is checked. The early appearanee and abundant presence of albumen
is generally recognized as an evil prognostic. The reappearance of albumen, after
it has onee disappeared, indicates a relapse.

The amount of wres eliminated by the kidneys is less than normal, and in inverse
proportion to the severity of the attack. According to Cunisset, the quantity is
generally in proportion to the amouant of wrine scereted, and when the amounnt in-
ereases it is a favorable symptom, Urie acid is also said by this anthor to be present
in diminished quantity, but in much less proportion than the nrea. He says: “We
have seen urine containing only 7 grammes of urea per litre give a relatively
abundant deposit of nrie acid.”  Bile pigments usually appear in the last davs of
sickness, and their presence is generally considered a favorable proguostic sign, In
exceptional cases the urine may contain blood, from renal or vesical hemorrhage.
The urine in yellow fever almost invarialily presents a decided acid reaction.

The symptoms connected with the wervons sysfem arve varvied. In mild cases the
intellect remains nndisturbed, and only a moderate amonnt of travsient pain in the
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head and back marks the onset of the attack. In severe cases the frontal headache
and rachialgia are most distressing, and may last thronghout the first period of the dis-
ease, This stage is also one of great restlessness and jaetitation ; the patient sleeps
Yt little, and his sleep is apt to be disturbed by distressing drveams: the mind often
seems to be in a state of tension, the patient is watehfnl, excited, and anxious, In
other cases the mind is ealm, and in others, again, there is a condition of apparent
apathy or indifference, Delirium is not a very common symptom in vellow fever,
anid the intelleet often remainsg nnelonded throunghout, even in fatal cases. Some
cases, however, are attended with incoberency of ideas, or hallueinations, and in
some there is active delirinm. More frequently the mind falls into a torpid eondi-
tion, the patient is somnolent, and when awakened is disposed to be taciturn, A
certain nnmber of fatal eases are characterized by active delirinm, followed by coma,
and a creater nnmber by coma gradually developed. In a limited number of cases
death is preceded by convulsions, and occasionally tetanie symptoms of more or less
general eharacter have been noted, Among the nervous symptoms may be mentioned
deep sighing respiration, sometimes of a spasmodic character. Naturally the respira-
tion is increased in frequeney during the tebrile stage; in the stage of ealm it again
becomes normal in mild cases, or sighing and spasmaodic in those of a graver char-
acter.

There is complete anoreria during the first stage of the disease, but when the re-
mission ocenrs patients are very likely to desire food, and even to insist npon having
it. Thirst is a constant symptom during the febrile stage, and also in the second
period, especially when there is frequent and eopions vomiting—Dblack vomit. The
bowels are commonly somewhat constipated at the ontzet.  In the second period of
the disease there is apt to be more or less diarvhea, and in fatal eases a dark fluid is
often discharged from the bowels, resembling precisely that from the stomach, Oe-
casionally there is a discharge of pure blood, the resnlt of intestinal hemorrhage.
A choleraie form of the disease is sometimes met with in which there is profose
diarrhea and collapze, similar to that in the aleid staee of Asiatie cholera,

Symptoms connected with the stomach form a prominent part of the clinical history
of yellow fever. The characteristic black vomit which has so much occupied the
attention of medical authors is for the vulgar the wost striking featore of the dis-
gase, and even many physicians reserve their diagnosis in early cases during an epi-
dlemic until they have had oeular evidence that the vomited matter is black, The
common name of the disease in Spanish ecountries—vomito—refers to this symptom.
Yet in o majority of the cases there is no vomiting of black matler. Indeed, this is
recognized as a very grave symptom, and although s considerable number of recov-
eries occur after the characteristic black vomit has been ejected, this may be consid-
ered an exception to the zeneral rale.

Fomiling 15 a common symptom during the first pericd of the disease ; somebimes
the fluid ejected has a yellow eolor from the presence of bile, bnt more frequently it
is colorless and consists enly of the fluids ingested, containing, in suspension, a little
muens from the stomach : it is almost always aeid. In favorable ecases vomitinge
ceases with the first period of the disease; in those of a graver character, after an
interval, perhaps, of 24 hoonrs or more, during which there is more or less gastrie
distress, or a feeling of weight and discomfort, vomiting again occurs, either of a
clear acid fluid or of one of the varicties of black vomit. At first the black material
may bein the form of little flocenli suspended i a transparent fluid, *f coffee-ground
vomit,” and as the eaze procrezses the amount of this material inereases, nutil the
wheoele tluid appears to be nniformly biack. Upon allowing it to stand, however, 1t
F.-{,}Il!l'lll.'lIIl_"..' separates into two 1Illl'|-j"rl.'j.: and it will beseen that it s61]l consists of o clear
lignid with the black matter in suspension. Upon microscopic examination it will
be found that the colored material is made up of little masses which are not black,
but have a yellowish-brown color. A earvefnl examination of recent specimens shows
that these little masses contain decolocized and more or less deformed red blood cor-
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puscles and granular lencoeytes, and that the brown matter is diffused aliout these
agelomerated cellnlar elements and the matrix of mucuos in which they often seem
to be included. There is no donbt that the black vomitis due to passive hemorrhage
from the gastric mucous membrane, although this has been dispnted by some recent
aunthors—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.” T have myself repeatedly verified the faet by microscopic examination
that it contains the cellular elements of the blood. In certain cases there is vomit-
ing of pure blood, resnlting from more active gastrie hemorchage.,  This black
vomit is not always discharged during life, but it is extremely rare not to find it in
the stomach after death.

The fact that the gastric mucons membrane is serionsly involved in this disease is
shown not alone by the vomiting, the puassive hemorrhage, and the post-mortem
appearances, but also by the coustant feeling of discomfort or pain in severe cases,
and by a marked tenderness npon pressure over the epigastrium.

Hemorrhage may oeenr not only from the mueous membrane of the stomach and
intestine, but also from that of the month, nose, bladder, and nterns, and even from
the eyes or ears. Insome epidemics epistaxis is quite common; it may oceur during
the first period of the disease, but is more frequent during the second, at which time
the general tendency to hemorrhage is developed. Next to epistaxis, hemorrhage
from the buecal mueons membrane, and especially from the tongne, the gums, and
the lips, is the most freqnent.

In wild cases of yellow fever, cenvaleseence is quickly established. Instead of
the nsnal depression whiech marks the second stage of the disease, thespatient, after
afever of 3 to 5 days’ duration, may enter almost immediately into convalescence,
and within a week may be ready to resume his usual avocations. Bt in severe cases,
convalescence is often slow and may be interrupted by various eomplicalions—paroti-
tis, buboes, furuncles, abscesses, nepatitis, diarrhea. In the army, experience shows
that but few of those attacked are able to resnme their doties in less than 10 days,
and a considerable nnmber remain in hospital from 30 to 50 days, Blair found the
average number of days during which patients were retained in hospital after con-
valescence wasestablished to be 6.55 for mild cases, and 7.91 for grave cases.

Relapses occnr for the most part during the early period of convalescence, or before
it is fairly established ; they are generally regarded as even more dangerons than the
tirst attack. Oeccasionally a relapse, or second attack, ocenrs as late as from 2 to 4
weeks after the terminatiou of the febrile period of the first attack.

PROGNOSIS.

The prognosis in yellow fever shonld always be gnarded, for not only is it a very
fatal disease in its severer forms, but cases which appear mild at the ountset may
snddenly 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 recently arrived in the infected locality. The
principal guide in forming a prognosis at the outset of a ecase is fornished by the
temperature observations. When the body heat does not go above 105° to 1034° F.
during the first two days, a favorable result may be antieipated. Later, the amount
and eharacter of the vrinary secretion is the most important prognostic indication.
When this is scanty and heavily loaded with albumen, the case is very grave, al-
thongh the general appearance of the patient may be favorable, and he may insist
that he is *all right” and wants something to eat. On the other hand, hopes of a
favorable issne may be eptertained even in eases characterized by great prostration,
and in which the hemorrhagic tendency is pronounced, if the urinary secretion is
tolerably abundant and the quantity of albnmen small. The throwing np of black
vomit is by no means a fatal sign, but as a rule the passive hemorrhages which oceur
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duoring the second stage of the disease are of grave import. Epistaxis oceurring
during the first stage has been considered by some anthors a faverable event (7).

The early appearance of janndice is an unfavorable sign ; as is also frequent vomit.
ing and great distress and tenderness in the epigastric region. Intense aund long
continued injection of the conjunctivee, giving the eves a fiery-red color, is nnfavor-
able. Delirinm, great restlessness and jactitation, and sighing respiration, are all
symptoms which give reason for anxiety as to the resulf.

The prognostic indications as furnished by temperature observations are shown in
the foliowing table, made by the writer, some years since, from a series of cases in
which a complete and careful record had been made :
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MORTALITY.

The mortality from yellow fever varies greatly in different epidemics and among
different elasses of the community.

Among the natives of ¢ities in which the disease is endemic, orin whieh it has fre-
quently prevailed as an epidemie, it may be as low as from 7 to 10 per cent. One
reason for this comparatively small mortality is found in the fact that a considerable
proportion of the cases in such a community are among children. Among unaceli-
mated adaolts the mortality ranges from 20 to 60 per cent., and under certain cirenm-
stances even exceeds (he latter ficure. In the great Philadelphia epidemics of the
last and the beginning of the present centnry, the mortality was from 20 to 20 per
cent. In the French Antilles, according to Duatroulean, the mortality doring the
vears 1851 to 1557, inclusive, ranged from 12.9 per cent. to 50 per cent. Blair gives
the mortality at the Seaman’s Hospital at Georgetown (Demerara) in 1338 as 14.5 per
cent.

At Vera Cruz the mortality for 7 years (15375-1581) according to Dr. Molina's
statistics, was 41.72 percent. in the hospital for men, and 41 per cent. in the hospital
for women. In Rio Janeiro the mortality for the year 1570 was 17.4 per cent. In
the epidemic of 1873 it was 23.3 per cent.

The mortality among the Spanish troops in Caba, according fo the statistics of
Dr. Bastarreche, was, in the year 1255, 24.31 per cent., and in the royal navy 17.8
per cent.

Dr. Bemiss gives the mortality rate for the eity of New Orleans, during the great
epidemic of 1575, as 16.G6, and elassifying the cases according to age, has construeted
a table which we have nsed on a preceding page (p. 525,

The day of death is given by Berenger-Ferand as tollows, in a total of 1,059 cases
occnring in the French Angilles:

Died on the second day, 16—1.5 per cent.; third day, 56—5.3 per cent.; fourth day,
141—13.4 per cent; fifth day, 165—15.7 per cent.; sixth day, 177=16.9 per cent.;
seventh day, 151—14.3 per cent.; eighth day, 89—=.5 per cent.; ninth day, 42—3.9
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per cent.; tenth day, 55—3.3 per cent.; eleventh day, 2=5—2.6 per cent.; twelfth day,
34—3.2 per cent,; thirteonth day, 25—2.3 per cent.; fourteenth day, 21—1.9 per cent.;
fifteenth day, 8—0.7 per cent.; sixteenth day, 7—0.6 per cent.; seventeenth day,
13—1.2 per cent.; eighteenth day, 6; nineteenth day, 6; twentieth day, 7; twenty-
first day, 3; twenty-sccond day 2; twenty-third day, 5; twenty-fourth day, 3;
twenty-fifth day, 3; twenty-sixth day, 5; twenty-seventh day, 1: twenty-eizhth
day, 1; twenty-ninth day, 2: thirtieth day, 1; thirty-first day. 3; thirky-second
day, 1; thirty-third day, 1; thivty-sixth day, 1. This table shows that 67 per cent.
of the whole number died during the first week, and 82 per cent. during the first 10
days. In a similar table constructed by Dir. B. A, Clements, of the United States
Army, out of a total of 111 fatal cases, death ocenrred, during the first week in 73 per
cent.; during the first 10 days in 52 per cent.

DIAGNOSIS.

Notwithstanding the well-marked features of a typical ease of yellow fever, it very
often happens that the early cases in an epidemic are not recognized, and even in
fatal eases, with the assistance of an antopsy, physicians not previously familiar with
the discase often differ as to the diagnosis, At the outset of an attack, indeed, there
is nothing sufficiently chavacteristic in the symptoms to enable even an expert to
decide definitely that the case is vellow fever, althongh there are certain indications
which may give him a strong suspicion that it is. The flushed face, fiery red eyes,
pointed tongune, supraorbital pain, rachialgia, ete.  When such a case oceurs during
the epidemic prevalence of yellow fever, or in a stranger at one of its endemic foei, the
inference nsnally is that the individoal has vellow tever; but this inference is some-
times a mistake, and more than one stranger is sent to the yellow fever hospital (Jura-
juba), of Rie Janviro, who turns out to have some other febrile complaint, sometimes
one of the eruptive fevers, A case in one of our own seaport cities, with precisely the
same symptoms, ocenrring at a time when yellow fever was not prevailing, wonlid
almost infallibly be prononneed *f malarial fever,” or “ Lilions fever,” or “ remittent
fever,” as soon as it was evident that it was not one of the specific eruptive fevers,
And this diagnosis would very probably be maintained if no evidence counld be found
that the individual had been exposed to yellow fever, even if the further elinieal his-
tory of the ease eorresponded with that of this disease. It isin this way that a series
of cases, ocenrring perhaps in the practice of several different physicians, at the ont-
get of an epidemic are frequently called by some other name. The fuct that the early
cases in an epidemic are sometimes of a mild eharacter adds to the liability to error.
A man has a chill followed by fever, and feceives in the next 42 hours several foll
doszes of quinine; at the end of this time his fever has disappeared, and with the
exception of a ecertain amonnt of debility, and perhaps an irritable stomach, he feels
quite well. The inference is that he had an attack of malavial fever which was cut
short by the treatment; perhaps it was so, but the inference is the same in either
case. 1 have seen cases in the hospitals of Vera Cruz, for example, in which there
was a slight amount of albumen in the urine, aud in which the depression and slow
pulse following a single febrile paroxysm of brief daration seemed to me to be char-
acteristic of a mild attack of yvellow 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. T have seen precisely similar cases doring the preva-
lence of an epidemie of yellow fever, in which no quinine was given, and in which, not-
withstanding, the febrile paroxysm was of brief duration and did wob return. For
example, the case represented by tracing No. 1 in the ehart.  This ease by itzelf conld
not have been diagnosed as yellow fever, but ocenrring as it did with several others of
the same mild character, side by side with severe and fatal cases of this disease, I did
not doubt that it was doe to the same specific canse, and was in fact a case of yellow
fever.
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The oceurrence, in a =onthern seaport, of a group of cases of ephemeral fever, in a
particular locality, especially among the colored population, should always aronse
suspicion and lead to investization. When in such a city, or in any place within
the limits of yellow-fever invasion, and duriug the summer months, we hear that a
“*malignant form of malarial fever” has appeared in a certain limited area, a single
house, or gquare, or district, we shall not be apt to go wrong in the inference that the
disease is yellow fever. Malignant forms of malarial fever belong to the country
rather than to the eity, and cases do not ocenr in groups within city limits, where
the malarial puisml is not senerated in its most intense form, if at all, ]-‘m*murly,
very much uncertainty as to diagnosis arose from mistaken ideas agto the etiology
of the disease. A considerable number of physicians in the United States maintained
that yellow fever and the malarial fevers are closely allied if not identical diseases,
due to the same general causes, and the idea was very prevalent that, under the in-
fluenee of meteorological conditions, a mild form of malarial fever might be trans-
formed into the malicnant yellow fever. Under this idea, physicians felt justified
in calling the mild eases in an epidemic malarial fever, and in reserving the name
yellow fever for those in which a yellow skin, highly albuminous orine, and black
vomit make up the clinical tablean to which they gave the name vellow fever. Of these
three prominent features, only one is a constant character which can serve in establish-
g the diagnosis in mild eases, This is the presence of albwmen in the urine. At some
period of the disease, even in the mildest cases, there will be a distinet trace of albu-
men in the urine, as shown by the usnal tests, and this will generally be sofficiently
abundant to leave no doubt in the mind of the observer as fo the nature of the pre-
cipitate. In 61 cases occurring during an epidemic in Jamaica, Donnet found albu-
men present for the first time: In 2 cases on the first day ; in 11 cases on the second
day; in 19 cases on the thivd day: in 14 cases on the fourth day ; in 6 cases on the
fifth day ; in 4 cases on the sixth day ; in 4 cases on the seventh day; in 1 ease on
the eighth day. It will be seen that in by far the larger number of cases the pres-
ence of albumen was verified on the second, third, or fourth day. The value of this
test in the differential diagnosis of yellow fever is indisputable. It is true that a
iraece of albmnen is sometimes found in the nrine of severe cases of fevers of malarial
origin, but in cases of yvellow fever of equal severity, as compared with these, the
precipitate wounld, as a rule, be very abundant on the third or fourth day of sickness,
forming a deposit to the extent of one-foorth to one-half the contents of the test tube,
or even more. At the same time, a microscopical examination would show the pres-
ence of numerons grannlar casts from the tubuli uriniferi.

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 eharacteristics of the
temperatnre curve are sufficiently shown by the charts of typical cases in page 67,
It must be remembered, however, that while the stage of depression is commonly
marked by a normal, or even subnormal, temperature, in a considerable nnumber of
severe and fatal cases the temperature still remains a degree or two above the
normal when the eool skin and slow, soft pulse would indicate, if the thermometer
were not used, that there was complete apyrexia; or again, the skin remains dry,
aund the patient falls info a typhoid conditien, with a fluctnating temperature,
without having had a complete remission of febrile heat. The second stage of the
disease is, however, commonly well marked in nonfatal cases, and is its most cha-
racteristic feature; the remarkably slow and soft pulse, the evident prostration of
the vital powers, although the patient may be comfortable and even cheerfnl, and
desirous of getting up, or of taking food ; the yellow tinge of the copjunetiva and
skin—not always present ; the tenderness on pressure in the epigastric region, and
often a ieeling of weight and distress in tlis region, attended with intense thirst
and vomiting of a transpavent acid fluid, or of the characteristic black vomit; the
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tendency to passive hemorrhage from the mmeouns surfaces of the month or nose;
oozing of dark blood from the gums, or lips, or sides of the red and fissured tongue;
the scanty urinary seeretion and the presence of albnwen, nsually in considerzble
amonnt; all of these symptoms constitute an ensemble that for the practiced eye and
Liand is nnmistakable.

The differential diagnosis from bilious remittent fever, with which yellow fever has
frequently been confounded, is not always possible at the ontset of an attack, but
the contrast in the complete clinical history of the two diseases is sufficiently strik-
ing. Remittent fever, as the name indicates, is characterized by periodieal remis-
sions of the febrile heat; this is, however, in severe cases often not well marked so
far as exact thermometrie observations are coneerned, and is rather a remission,
nsually oceurring 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
Ly the thermometer placed in the axilla. Duof, as a rale, an attack of remittent fever
is made up 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 eharts, the acme of temperature isreached early in the at-
tack, and the remission is characterized by a descending line extending often throngh
a period of three or four days. In remittent fever, on the contrary, the fall attending
the remission is an abrupt one. The tongne in remittent fever is nsnally heavily
covered with a yeliowish or brownish coating, it is broad, and often marked npon the
margins by indentations made by the teeth, showing that it is swollen. In yellow
fever the tongne is nsnally narrow and pointed, often tremulous; at the ountset of an
attack it may be comparatively clean, or it is covered with a thin white, or heavy
cottony coating—oceusionally yellowish., The yellow color of the skin in bilions re-
mittent fever does not differ from that of simple jaundice, and is very persisient
when developed ; it is, however, far drom being a constant symptom. The same is
true of the janndice which is oceasionally developed duoring convalescence from yel-
low fever. Buat, besides this, there is a more or less pronounced yellow tinge of the
conjunctivie and skin in yellow fever, which appears during the iatter part of the
first, or early in the second, stage, and which in convalescence guickly disappears.
In fatal cases this vellow eolor is more pronounced, and may assume a dingy brown
or mahogany color: the dependent portions of the body after death have a livid,
mottled appearanee, and the discoloration resembles that following a bruise which
has produced an effusion of biood. In the malarial fevers the spleen is more or less
swollen and tender, while in vellow fever it is not invelved. In yellow fever the
intellectual facnlties are common ly nnimpaired, at least dorvinge the febrile stace, and
often up to the moment of the fatal termination; on the contrary, delivinm is quite
common in severe attacks of bilionus remittent fever. In yellow fever vomiting of
bilions matter is rare, and only oceurs, if at all, at the ontset of (he attack: while
later, the vomited matter consists of the fluids ingested, or of a transparent acid fluid
containing flocenli of mueus, or of one of the varieties of black vomit: in remittent
fuver the vomited matters are nearly always eolored with bile—indeed, bilions vom-
iting is commonly o marked feature of the disease. In remittent fever, according to
La Roche, the gquantity of uric acid in the nrine is netably inereased, being in some
cases eight times as great as in health ; in yellow fever it is diminished—the amount
of nrea is diminished in both dizeases.  Suppression of nrine is extremely rare in
bilious remittent fever, and extremely common in fatal cascs of yellow fever; the
uniform presence of albumen in the latter dizease has already been noted.  Finally,
the marked hemorrhagie tendency in yellow fever distingnishes this disease from
bilions remittent fover,

There is a form of malarial fever, however, the so-called * hemorrhagie malarial
fever,” which is characterized by the periedical appearance of blood pigment in the
urine, with sometimes a tendeney to hemorrhage from mucous surfaces. This is the
Jievre biliewse melanurique of the French anthors.  The clinical history of this discase
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differs entirely from that of yellow fever. The distingunishing characters are given
by Berenger-Ferand as follows :

“ Prolonged residence in a malarial conntry is the most powerful, and, indeed, in-
dispensable predisposing eause.

B The disease is always preceded by numerons attacks of malarial fever, simple at
Mirst, then more and more complicated, and taking in general more and more of a
bilious aspect, producing a very decide.l anwmia,

“ Ieterus appears at the ontset of the attack, and is never wanting ; it gives from
the commencement and thronghout the attack a uniform yellow color to the patient,
varying from greenish-yellow to a decided yellow ocher.

“The march is intermittent or remittent from the first, and the pulse, nrine, and
vomiting follow very exactly the variations of temperatnre. = = *

#The vomiting is bilions, of a decided sreen color; it is a constant symptom at the
outset of an attack, and is arrested with the termination of one attack to reappear
with the next.

“ After the first, or febrile, period the vomiting continnes, buf preserves the same
characters; it stains linen a bright green, and when collected in a basin it appears
transparent, and is of a beantiful emerald-green or olive color.

Hhe tongne is moist, broad, covered at first with a heavy white fur, which soon
receives a greenish tint from the vomited matters. The tongue is not red, either
upon its tip or edges; it remains broad, heavily coated, and moist to the end of the
malady.

“The nrine is IMack from the commencement, and its color is characteristie, so that
the patient himselfis struck with it. It is nsnally abundant and frequently passed,
and only has the melannrie aspect during the attack.”

In malarial hiematuria, as seen in this country, the urine varies in color, according
to the amount of blood piginent present, from a light red to a deep claret, or porter
color. It is nsnally acid, and always albuminons. ~The presence of red-blood cor-
puscles has irequently been demounstrated by microscopical examination, and tube
casts, made up of granular 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 bowels.

The differential diagnosis between yellow fever and dengne will depend mainly
upon the fatal character of the first-mentioned disease, the presence of albumen in
the urine, and the hemorrhagic tendency, as contrasted with the absence of these
teatures and the skin eruptions and arthritie pains in the other. Dengue, like mild
yellow fever, often terminates, after a febrile stage of 43 hours’ duration, in com-
plete apyrexia, and the patients are able to resnme their ordinary occupations,
althongeh feeling stiff and sore when making any movement; more frequently there
is a return of the fever attended by a rubeoloid eruption, which ends in desquama-
tion, and is acecompanied with a return of the acthritic and museular 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 Lilious fyphoid of Griesinger presents some points of resemblance with yellow
fever, but the clinical and pathological features are sufficiently distinct to make it
improbable that errors in diagnosis will ocenr when dne care is taken.

Quite recently, Dr. Diamantopuloz, of Smyrna, has wiven an aceonnt of a disease
under the name of typhus icteroides, which is said to be distinet from the bilious ty-
phoid of the German authors, and which prevails upon the coast of the mainland,
and upon the islanas of the Fgean Sea.  This name has frequently been applied to
yellow fever, which vhe disease described resembles in many particulars, althongh
no idonbt distinet from it. It prevails in the summer and antumn. The attaclk
begins with a chill, followed by fever, intense headache, pain in back and limbs,
jactitation, ete. The eyes are described as injected, glistening, and humid; the
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epigastrinm is tender on pressure, the liver and spleen are more or less enlarged.
There is a remission of the fever on the third or fourth day, and the second
stage is inangurated by a general improvement in the appearance and feelings
of the patient; later (fifth or sixth day), icterns is developed ; this is intense, giving
to the whole surface a golden or orange-yellow eolor. Epistaxisis frequent in this
stage, and hemorrhage from the bowels, bloody urine, and petechie in certain cases,
show that the dizease has a hemorrhagic tendency. It is said to prevail endemie-
ally, or as an epidemie, and to be miasmatic and not contagions, Perhaps this is
the same disease as was epidemie on the island of Manritins in 1857, an aceount of
which has been given by Pelleran in the drchives de Medecine navale (tome 36, 1851,
This anthor, after stating that up to the year 1567, the opinion was generally enter-
tained that malarial fevers did not exist in Mauriting, goes on to say that in 1367
i the effects were terrible and so unusnal that the epidemic was aseribed to importa-
tion.” One 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
skin became hot, the face red, the eyes injected, the pulse mounted to 90 or 100
the skin beeame vellow, the tongne dry and glossy, perspiration abundant, aceom-
panied by a cold breath, and exceedingly feeble pnlse; afterward followed intense
prostration, with intolerable pain in the back, loing, 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, fo ocenr 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 kuowledge of the
pathology of tropical fevers is far from being complete.

Many of the physicians practicing in the French Antilles recognize a fever ealled
by them fierre inflammatoire as distinet from yellow fever. Derenger-Ferand has
shown, however, that it is in fact identical with this disease, and only represents one
of its grades of severity.

TREATMENT.

The nnzatisfactory results obtained in the various methods of treatment proposed
are shown by the fact that a majority of the physicians in those parts of the world
where vellow fever prevails, who have had an extended experience, agree that active
medication is injurions, and have settled upon an expectant or symptomatic treat-
ment, with careful nursing, as giving the most favorable 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 opposed to onr present views., The famous Dr. Rush,
of Philadelphia, was thoronghly convineed of the advantages of copions bleeding dur-
ing the first stage of the disease, and ascribed 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 blood extracted often execeeded
100 ounces—150 and even 200 in some cases. This excessive bleeding 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 “ heroic” treatment of Rush had been abandoned, and the statistics offered
in favor of this practice certainly compare favorably with the resnlts obtained at the
present day by expectant treatment. Thus Dr. Catel, who was in charge of a mili-
tary hospital at Martinigue, reports that, ont of 176 patients treated during the first
24 hours by bleeding, 5 only died—a mortality of 1 in 35 of 105 treated on the second
day, 11 died, or 1 in 9; and of 143 treated on the third nay, 40 died, or 1in 3. Dr.
Lefort, a physician of the same place, also reports that 4 out of 5 of thoze bled on
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the first day recovered, and asserts that on the second day blood-letting affords six
times less chance of suceess (La Roche),

The lancet hias been entirely abandoned, in accordanee with the changed views as
to the pathology of febrile affections, but it may be questioned whether in the pleth-
orie new-comers in tropical regions, who furnish so large a quota to the mortality
list from yellow fever, a single bleeding at the outset of the attack might not still be
practiced with Lenelit.

Ewmetics were formerly considered an essential part of the antiphlogistic treatment,
We speak of them only to condemn them, except in those cases in which at the ount-
set of an attack there is evidence that the stomach containg undizested and ferment-
ing material which is the canse of nansea and distress.  In this case a simple emetie
may be administered, with the sole object of univading the stomach,

Purgatives have at all times been considered useful at the outset of an attack of
yellow fever, and it is the standard treatment, wherever the disease prevails, to ad-
minister a cathartic of some kind as soon as the patient comes nnder observation.
Opinions differ as to the best form of cathartic medicine; some prefer a mercurial,
some a saline, and others a full dose of olem ricini,  On account of its prompt and
thorongh action and the absence of irvitating properties, the last mentioned medicine
iga favorite in onrown Sonthern cities, in the West Indies and in Brazil,especially in do-
mestic practice among the ereole popnlation, The dose nsnally given might seem
excessive to those who have not seen its favorable action ; half a tnmbler full, or
even more, is the common dose for an adalt—2 to 4 flnid onnces. Many physicians
atill prefer a mercurvial purge, followed, il pecessary, by a saline eathartie, and calo-
mel is the mercurial usnally selected. This was formerly given by some practition-
ers in enormons doses—40 to G0 grains—for its * sedative™ effect, and by others
in repeated small doses as a *f salivant.”  Dr. Rush introdoced the nse of mercury as
a salivant in the treatment of yellow feverin the epidemic of 1703, and “ encouraged
by the good effects obscrved on that occasion from a salivation, he was induced the
next year to excite it as early as possible in all these cases which did not yield
immediately to bleeding and purging. He was delightad to find that it immediately
attracted and concentrated in the mouth all the scattered pains of every part of the
body, checked nansea and vomiting, and gradually, when it was copious, redneed
the pulse, thereby preventing the necessity of further bleeding and purging.” He
used merenry still more extensively in 1797 ; and during the memorable epidemie of
1792 a salivation was found by him to be the most certain remedy of any that was
used in this fever, for he **did not lose a single patient in whom the mercory acted
npon the salivary glands” (La Roche). It is searcely necessary to remark that this
treatment has been entively abandoned, and when ealomel iz given to-day it is usu-
ally for its cathartic effect, or for itssupposed action npon the liver. It may be, how-
ever, that it is useful in another way. As we have indicated in dizenssing the etiolosy
of the disease, it seems extremely probable that it is cansed by a mierobe whose habitat
is in the alimentary eanal. If this is in faet the ease, the indieations are apparent,
viz, to keep the prime vie as nearly empty as possible, so that the multiplication
of the specific microirganism may be restricted by want of pabulum ; and also for
the purpose of removing the microbe and its poisonous produects; second, the admin-
istration of germicide and antiseptic remedies, with a view to the destruetion 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 wonld indnee gastric or in-
testinal irritation ; for, as we have seen, the gastro-intestinal muecous membrane is
in a hyperemic condition early in the attack, and experience 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 toxie agent which
gives rise to the morbid phenomena. For this reason it is necessary to administer
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catharties with great cantion, if they seem called for after the second day of the dis-
ease. Asa rule, it will be best to spare the stomach, and to move the bowelsby pur-
gative enemata.

The prevailing opinion that yellow fever is closely allied to the malarial fevers
led many physicians, doring 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 experienced
physicians who think a full dose at the outset of an attack to be beneficial ; others
consider it injurious, and as a rale it has been abandoned, There is, however, much
evidence in favor of the practice, althongh 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 resnlts obtained in the abortive method of treatment by qninine were
entirely successful. The dose given was from 20 to 30 grains, with a moderate
guantity of morphine or opinm, after having unloaded the bowels with a pnrgative
enema. Dr. Fenner says: **This would generally reduce the vascnlar 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 fever, 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 nervons
sedative at the outset of the attack, it may often be administered with advautage.
This was the conviction of some of our mwost experienced army surgeons who en-
conntered the disease at Vera Cruz during the Mexican war, and subsequently in
New Orleans,

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

Blair, whose experience was very extensive, and whose treatment seems to have
been unusnally sncecessful, gave 20 grains of calomel and 25 grains of quinine at the
ontset of an attack, and under eertain cirenmstances repeated the dose several times.

Dr. Porcher, of Charleston, follows Blair's treatment so far as the first dose is con-
cerned, but protests against a repetition of it.  'We think he isquite right in this, and
that his remarks npon treatment are extremely jndicions. In some of the new anti-
pyreties and pervous sedatives we have agents which are probably saperior to qui-
nine for reducing the temperature and relieving the nervons symptoms; favorable
reports have already been made with reference to some of these. In the epidemic of
last year (1587) at Key West, Drs. Porter and Schweringen used anfipyrin, as they
believe, to the adv antage of their patients; it has also been preseribed quite exten-
sively in Havana, but I have seen no exact 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 anthor, of seven
cases treated from the beginning, five of which were severe (three had black vomit)s
all recovered. The course of the discase was not shortened, but the fever is said to
have heen controlled. The medicine was administered from the ontset in doses of
1 gramme every honr, in capsnles. This treatment is said to have quickly reduced
the temperature, after three or four doses, to 35° (100.4° I.) or below ; at the same
time abundant perspiration oceurred and the pains were relieved. Doses of one-half
a gramme were given every hour after the temperature was reduced to the normal to
keep it from again monnting, Iced drivks were given, but no food ; after the fourth or
fifth day it was sometimes necessary to increase the dose to 1.5 to 2 grammes in order
to control the return of fever. The urinary secretion continned during the use of the



ETIOLOGY AND PREVENTION OF YELLOW FEVER. 81

remedy, and Nageli thonght that less albumen was present than in similar cases not
go treated. As tho acconnt of this method of treatment was published in 1284, and
we have not heard that it has been adopted to any extent in Rio, the snpposition is
that, like many other methods, it has not stood the test of fuller experience. In the
feebla condition of the heart in the second stage of yellow fever, we shonld anticipate
that the large doses administered, as much as 14 grammes in the 24 honrs, might be
dangerous; but as all of Dr. Nageli’s patients are said to have recovered we ean not
urge this objection.

Many of the French physicians administer bromide of potassivin as a nervous sedative,
but we anticipate that antipyrin, or one of the more recent remedies of this elass,
will Lie found the most nseful in meeting this indication and for the rednetion of tem-
perature; there is no reason to expeet, however, that they will prove to be specif-
ics—they simply meet certain indications in the symptomatie treatment of the dis-
ease. Some of the physicians in Rio Janeiro have prescribed jaborandi, and think
well of it, withont, however, elaiming that it has any specific power. When the skin
is hot and dry it may serve a useful purpose, but it will be necessary to gnard
against the depreszsing effects of the remedy. Recently, Dr. Hebersmith, of the Marine
Hospital Serviee, has given the muriate of pilocarpin in several eases, and he thinks
with good results. Doses of one-eighth to one-fourth grain were given hypodermi-
cally, and produced profuse perspiration, with reduction of temperature. But assev-
eral of his cases were colored persons, and the initial temperature was moderate in
all, we are not prepared to admit that recovery was dne to the administration of this
medicine,

Aconite, digitalis, and veralrine have been tested in the West Indies and elsewhere,
in full sedative doses. Feraud says of these medicines that “ the attempts, although
sufficiently numerous, have not yvet furnished any decided reznlts.” After a careful
trial of digitalis in doses of 2 to 3 grammes (39 to 45 minims) of the tineture per diem,
the anthor quoted arrives at the conclusion that in mild cases it eems to ecause the
fever to fall more qnickly, bnt in intense eases it had not the same power. His gen-
eral conelusion is, that aconite, digitalis, and veratrine are superior to guinine, and
that in moderate doses they are nseful in allaying nervous exeitement, and in moder-
ating to aslight extent the fever. The writer has been in the habit of ziving small
doses of aconite, in combination with a mild diaphoretic, during the febrile stage of
yellow fever, and has thought that some benefit was derived from the treatment,
althoungh it most be confessed that this has not been very marked.

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

“If 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 antipyreties. Aconite,
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, buf their injn-
dicions or eareless exhibition may do irreparable harm. e have seen digitalis produce
unquestionably good effect in mitigating fever, and have often administered it in doses of
thirty to sixty drops of the tincture every third or fouwrth howr. It is best to give it in
solutions of acetate of ammonia or potash.”

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

diaphoretic.
B Acetate of potash, 3i

Citrate of potash, 3i
Morphine, o1, j
Camphor water, = vi

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

Some formula of this kind, which has a gentle sedative and diaphoretic effeet, is
nseinl so long as it 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

4067 6




832 ETIOLOGY AND PREVENTION OF YELLOW FEVER.

quantities of ice cold water at frequent intervals, This we quite approve of, or iced
carbonie acid waler may be given. Others again give warm drinks to promote perspi-
ration. This is the standard “ creole treatment 7 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, bnt many strangers, unacelimatized, who have received
the creole treatment, die, in gpite of the dose of castor oil, the kot pediluvia, and the
orange-leaf tea.  Fhis treatment, witlecareful 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 director of the Military Hospital in Havana, gave full doses
of the tr. ferri chloridi thronghount the disease, and without claiming for it any specifie
virtnes, he was convinced 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 his opinion, the best:

B Perchloride of ivon (normal solution), srammes iv
Tineture of iodine, cramme 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; bot it has not come into gen-
eral use, even in those places from which the favorable reports bave come. In Sa-
vannah, during the epidemic of 18354, it was prescribed extensively by Drs. Wildman
and Harris. The last named physician reported that, out of two or three hundredl
cases treated in this way, he only lost six. La Roche, in commenting npon this res
port, says: ‘¢ Unfortunately the remedy, though so advantageouns when administered
to the sufferers of Bavannah, was powerless in the cases of those to whom it owed its
celebrity, for both Dr, Wildman and Dr. Harris fell victims to the prevailing epi-
demie.”

Batlhs of all kinds—hot, eold, tepid, medicated—have been given in yellow fever,
and the evideace 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 ontset of the attack, and with sponging the surface with cold water
or evaporating lotions to redonce the temperature. Very hot or very cold baths are
condemned by Feraud, on the ground that they are likely, even in the first stage of
the disease, to produce visceral congestions, to which there is a great tendency in
this discase. In the southern part of our own connfry, and in the West Indies, a hot
mustard fool-bath, 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-
mersed in a bucket of water as hot as he can bear, to which a liberal quantity of
mustard has been added, This has a tendeney to relieve cercbral congestion and
headache, and often produces 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 are ot
decided benelit on aecount of their antipyretic effect.  Some practitioners recommend
the use of tepid water for sponging the surface ; Ferand prefers a mixture of one
part of aromatic aleohol with three parts of water; Dr. Peyre Porcher recommends
* the assiduous 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 knowledgze
that exposure to cool currents of air, or by 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 kidueys—which result from such
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exposure, has led many physicians to refrain from making use of cold lotions to the
surface. The same apprehension has also led to an excessive use of blankets, and the
poor patient, who is burning up with fever, is sometimes smothered in blankets and
carefully guarded to prevent him from exposing hand or foot to the air.

Towards the end of the first stage, and throughout the second stage of the disease,
this watchfulness to prevent exposnre of the body to cool enrrents ot &ir is very neces-
sary ; indeed, it is important at all times if' the external temperature is low, and
especially at night, but the object in view can be obtained without loading the pa-
tient with blankets. e should belightly covered, but earefully guarded from expo-
sure if the weather is cool. At the same time the buody may be spouged nonder the
blanket, and iced water applied to the head, face, hands, and arms, during the febrile
stage.

Berenger-Feraud speaks highly of the nse of large enemata of cold water, frequently
mpeatud-, as a means of reducing the temperature. He has made extensive use of
this mode of treatment, and lias never seen any evil resnlts from it

The use of sinapisns and vesicants to velieve visceral congestion by revulsion to the

surface is approved by experienced physicians everywhere.  Wa prefer sinapisms and
believe that, as a rule, they will accomplish all that can be expected from a blister.
The feeling of weight, distress, or absolute pain in the epigastric region, attended
with nausea, which is largely due to the hyperazmia of the gastric mncous membrane is
often notably relieved by the application of a sinapism to the epigastrinm.  The patient,
who has been restless and uncomfortable, will sometimes quickly fall asleep after
such an application. In the same way, cerebral congestion and headache may be re-
lieved by revalsives to the extremities, and lumbar pain by the application of a large
sinapism to the loins.
* The scanty urinary seeretion, and often complete suppression, in yellow fever, seems
to eall for the use of dinretics, but unfortunately experience feaches that the most
reliable medicines of this class do but little good. The kidueys are best relieved by
those means which promote perspiration, and by revalsants applied to the loins.
Complete suppression is rarely, if ever, relieved by any plan of treatment. In cases
with a hot, dry skin, and seanty nrinavy secretion, with lnmbar pain, indieating con-
gestion of the kidneys, we should expect benelit from the hypodermic administration
of the moriate of pilocarpine.

Stimulants are rarely required before the fourth or fifth day, and must be given at
first cautionusly and in small doses, so as not to disturb the stomach ; later, however,
they are often absolutely demanded to sustain the feeble heart, During the second
stage of the disease, when the pulsations of the heart often do not exceed forty or
fifty to the minute, there is always a tendency to syncope; this is especially mani-
fested during the night or toward morning, and many a patient whose condation
seemed satisfactory at the evening visit has been found by his physician dead the
next morning. This dangerous period may often be tided over by the use of stimn-
lants. When the stomach is very irritable, a little iced champagne will often answer
better than anything else; but perhaps the best form of stimulant is good brandy,
given in teaspoonful doses at intervals of half an hour, more or less, according to cir-
cumstances. It should be given ice cold. Later, milk punch, English ale, or porter,
may be given in liberal quantities, especially to those who are in the Labit of using
spirits.

Blair, whose opinion in all that relates to this disease is worthy of attention, pre-
fers hock to any other form of stimulant. Hesays: “ Of all cordials the best is Rhen-
ish wine. When of good quality it is retained when everything else is rejected, and
it is universally liked by the patients. I have seen the most excellent effects from
its use, and have often given it to the extent of two bottles in twenty-four honrs. I
believe it has saved many lives, and know of no substitute for it.”

Medicines administered by the stomach to control vomiting, as a rule, are worse
than useless, Minute doses of morphine, administered hypodermically, arve sometimes
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useful in checking gastrie irritability, but this is a dangerous remedy in yellow fever,
and only very small doses are tolerated. Blair has seen stupor, prostration, and com-
plete narcotism follew the administration of one-tenth of a grain. On acconnt of the
danger attending its administration, he thinks that it will be more judicious to place
it in the inder expurgatorius of yellow fever. Bemiss, whose opinion is of eqnal value,
says: “ Vomiting should be met with epispastics, blisters, ice, and small doses of
opinm, in combination with cherry laurel water and sod:e bicarh.” An effort should
be made to arrest hemorrhage by the use of ergot, the beneficial effects of which are
sometimes well marked. As it is not likely to be absorhed by the stomach, and may
canse 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 strychmne, will often he
useful as tonics: and ale or porter or a sound wine in moderate quantities, will be
found beneficial.

The alimentation in this disease, as in the specific fevers generally, 1s a matter of
prime importance. During the first part of the febrile stage no food is desired, noris it
required. It is best to give nothing in the way of food for the first three or four days of
sicliness; after this, if the stomach toleratesit, anounee or two oficed milk or of chicken
broth may be given every two or three hours. If the stomach is very irritable, a
smaller quantity at shorter intervals may be given, and it will be best to give the
mill in combination with lime water. If the stomach will not retain this, or if it
wives distress, do not push it further, but support the strength by nutritions enemata.
Even when the stomach is quiet and the patient craves food, it will be necessary to
give only liguid nonrishment for two or three dayvs, and then to allow nothing but
the simplest and most digestible forms of solid fomds, for there is always danger of a
relapse from imprudence in diet, even in the mildest eases.

Before elosing 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 value.

This was snggested by me during my recent visit o Havana, and is an attempt to
formulate a specifie treatment in aceordance 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 nsnally found the contents of the intestine
more or less acid, has led me to think that a very decidedly alkaline treatment might
be beneficial, and in view of the probability that the specific infections agent is lo-
cated in the alimentary canal, I 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 minnte quantity.

The formula sugeested was as follows :

R Bicarbonate of soda, grammes x, (150 grains).
Bichloride of mereury, centigrammes ii (3 grain).
Puare water, litre j, (1 quarct).
M. Sig. 50 grammes (3 tablespoonfuls) every hour; to be given ice cold.

A letter recently received from my friend, Dr. D. M. Burgess, sanitary inspector
al Havana, gives the following account of the results up to the present date. Dr.
Bursess says:

“Ten cases (six severs ones) have now been treated at Garcini by younr alkaline
and bichloride method and all have recovered: none subjected to that method have
died. Three were treated sneeessfully at another hospital here, Four are to-day re-
ceiving the treatinent at Gareini, and about an equal number at each of two other
institutions.”

This article in Wood's Hand-book of the Medical Sciences was
written soon after my return from Cuba, in 15838, Since that time I

have received much 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 Treating
Yellow Fever was published in the Therapeutic Gazette of Aungust
15, 1888

In view of the recent announecement that vellow fever has reappeared in Florida,
and the possibility that it may soon prevail as an epidemic in that State, the writer
has decided to report the favorable results recently attained in the treatment of the
disease in Havana by a method proposed by him, although the number of cases is
still comparatively small.

My recent researches in Havana have led me to think it very probable that in yellow
fever, as in cholera, the specific microirganism caunsing the disease is located in the
alimentary canal. While this is net proved, it is demonsirated that, as a rule, no
microdrganism capable of development in the enlture media nsually employed by
bacteriologists is present in the blood or fissues of those recently dead from yellow
fever. This view naturally sngeests intestinal antisepsis 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 vo have usnally a more or less decided
acid reaction. A microbe, therefore, capable of multiplying in the stomach and in-
testine in this disease, muast be able to grow in an acid medinm, Buot aside from this
theoretical reason for prescribing alkalies, the highly acid eondition of the secretions
furnishes an indication for such a treatment, and the writer has long desired an oppor-
tunity to see a thorough trial of a decidedly alkaline treatment.

These considerations induced me doring my recent visit to Havana to propose the
following formnla :

B Sodii bicarb...... grammes x (gr. 150) ;
Hydrarg. chlorid. corrosiv......centigrammes ii (% gr.)
Agum purs. ..... litree § (1 qt. )

M. Sig. 50 grammes (about 1§ onnces) every hour; to be given ice cold.

This treatment was adopted by Dr. Raphael Weiss honse physician at the Gareini
Hospital, and I have just received from him a record of twelve cases treated by the
director of the hospital, Dr. Francis Cabera. and himself.

The complete temperature charts sent to me by Dr. Weiss sustain the diagnosis
in all of these cases, and this is confirmed by Dr. Daniel 3. Burgess, United States
sanitary inspector, Marine Hospital Service at Havana, who writes me:

“Havaxa, July 12, 1353,

S My DEar DR, STERNRERG: T send you by this mail Dr. Weiss's report of twelve
cases treated by the alkaline and bichloride method, Althongh they were all Span-
iards, and were not directly nnder my care, I had sofficient supervision of the cases
to satisfy me that they were all genuine yellow fever. It will be seen that they all
recovered, and I will add that every case so far treated at the Gareini by that method
has recovered. While these twelve cases were being treated, and a little before,
eight cases were treated in the same ipstitution by other methods, and five of the
eight died.”

Dr. Weiss wrifes me that in some of the more severe cases he increased the amount
of bichloride to 5 centigrammes (three-quarters of a grain) per litre. He says:

“ Administering to the sick the bichloride of mercury, according to your directions,
the gastric phenomena are very much modified ; the gastric sediments appear later,
and in no case have they been entirely dark. In some eases, truly dangerons on ac-
count of the state of the patient in a general sense, gastric sediments ™ (black vomit)
Hdid not appear, nor even nansea. The pains in the stomach were not 2o severe.”

In some of the cases Dr. Weiss added benzoate of sodinm to the formnla for its
laxative effect, and administered daily two enemas containing each a gramme (15
graing) of the phenate of sodium.

Sherry wine and hypodermic injections of ether were given during the second stage,
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when the pulse was feeble and the condition of the patient scemed 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 nrine. 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.”

Althongh Dr. Weiss has sent me the clinieal records of only twelve cases, he says
in his letter:

[ have dealt with thirteen sick from the beginning of the disease and all have
recovered, * * * DBefore using this new treatment, during the present season, we
had eight eases 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
resnlts ean be fairly compared with those obtained by other methods. T may remark,
however, that in similar cases treated by the ““expectant” method the mortality
rarely talls below 20 per cent., and in hospital practice is often 50 per cent. or even
more.

Whether the favorable results arve to be aseribed to the alkali, or to the antiseptic
action ot the bichloride, ean only be determined by testing the two remedies sepa-
rately ; but I am very mueh disposed to aseribe the unnsnal absence of gastric dis-
turbanee and the abundant secretion of nrine noted to the alkaline element of the
treatment, and it is extremely doubtful whether the bichloride reaches the intestine
in sufficient quantity to exercise any decided antiseptie effect in that portion of the
alimentary canal. The bicarbonate shonld be free from carbonate of sodium, as the
merenrie chloride is decomposed by this salt and by allalies ,‘_:HIH‘I:IHJ.'. It is [H]S.‘i-ihll}
that the biniodide might be substituted to advantage in the formula above given,

In some experiments, made by the writer several years since to determine the com-
parative antiseptic value of the salts and oxides of mercury, the following results
were obtained:
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“Tn every case the antiseptic was carefully weighed and added to 100 enbic centi-
metresof beef-peptone solution, or of veal broth. A similar quantity of the culture
fluid was put up as a femoin without 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 albuminous enlture fluid as much of the antiseptic as pos-
sible. An nndissolved remnant eould, however, be recognized at the bottom of the
hottle after this repeated shaking. Two drops of broken down beefl stock were added
to each bottle to cause speedy putrefaction of the eulture-fluid in the absence of a
sufficiently potent inhibition of the developing power of the bacteria of putrefac-
tion. In every ease in the eomparative experiment the enlture finid became clouded,
and had a pntrefactive odor at the end of 24 hours,

“ The firat eolnmn in onr table shows the proportion in which the enltnre flnid was
preserved from any appearance of decomposition for at least a week, the duration of
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the experiment. In the proportion given in the second column a decided inhibiting
power was shown, except in the ease of calomel and blue mass, which, in the pro-
portion given (1 to 100), gave no evidence of antiseptic power. The other salts and
oxides in the list prevented decomposition for 24 hours in the proportion given in the
seconi column, and it was not until the second day that the baecteria of putrefae-
tion commenced to form a cloud at the upper surface of the fluid, which gradually
extended nntil the flnid had entirely broken down, nsually by the thivd or fourth
day. The bottles containing the biniodide (1 to 20,000) and the biehloride (1 to
15,000) have now been standing in the laboratory for 3 weeks, and are as transparent
and free from odor as the day they were pat up.”*

The bichloride, the hiniodide, and the oxides of mercury exhibited a decided inhib-
itory (antiseptic) effect upon the development of the bacteria of putrefaction in the
proportion given in the second column, and we may use these figures as a guoide in
onr efforts to =ecure intestinal antisepsis by means of these agents, although it is
of conrse very uncertain how much of the soluble mercuric salt introdunced into the
stomach reaches the intestine in an active form—probably very little. In the formula
which I gave to the physicians of the Gareini ITospital the amount of bichloride pre-
seribed is really only in the proportion of 1 to 50,000 parts of the solution. But I
considerad it advisable to commence the treatment with an amount that was entirely
safe, and to increase the dose afterwards, if it was found to be prodent and desirable
to do so. Dwr. Weiss has, in fact, increased the dose in several severe cases to 5 centi-
grammes per litre—1 to 20,000, As all of these cages recovered we may infer that
when largely diluted, as in this formula, and given in small quantities at short inter-
w.ra]_-g} it may be safely administered in these doses; bat, as already intimated, T am
rather disposed to atiribute the favorable course of the disease to the full alkaline
freatment than to any antiseptic efiect 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 freat-

ment during the epidemics in Florida and Alabama, which oceurred
soon after it was published. It was also tested with extremely favor-
able resnlts during the recent severe epidemie 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., 1
quote first from an article published in the Therapeutic Gazette of May
15, 1889 :

BICARBONATE OF SO0DIUM AND BICHLORIDE OF MERCURY IN THE
: TREATMENT OF YELLOW FEVER. !

By Geo. M. STErNpERG, Major and Sergeon, U 8. Adrmy.

In a “preliminary note,” published in the Therapentic Gazette of Angust 15, 1858,
the writer gnve the resualts of o mode of treatment snerested by himself while in
Havana last year. The cases referred to in this note were treated at the Garcini
Hospital by Dr. Raphael Weiss, to whom I am indebted for clinical histories of
twelve snceessive cases treated withonot a single fatal resulf.

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

Upon my arrival in Decatur, in the early part of October last, T found that yellow

* From a report of the committee on disinfectants of the American Pablic Health
Association, 1525,
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fever of 1 most malignant type was prevailing, and that the mortality had been
very great even nnder the most favorable conditions as tonursing aud surroundings.
This is shown by the fact that out of ten ilh}'ﬁitl-‘_mﬁ ]'ll‘i'l.ﬂ-li(:il'lg in the infected area,
nine had yvellow fever and five died. The one who escaped, Dr. B, I. Cross, had suf-
fered an attack during a previous epidemic in the same place (1878). Socon after my
arrival I called attention to the alkaline and bichloride treatment, aund, in view of
the very unsatisiactory 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. Sinee the termination of the epidemic they have kindly
given me a statement of the results obtained, and more or less complete elinical his-
tories of their cases.
The formula originally prescribed by me as published in my preliminary note in
the Therapeutic Gazette was adhered to.  This is as follows :
[ Sodii bicarh., grammes x (grs. 150).

Hydrarg. ehloridi corrosiv., centigrammes i1 (% g¥r.)

Aquie purie, litre i (1 quare). M.

Rig.: 50 grammes (abount 1§ ounces) every hour; to be given ice cold.

Resulls of freatiment in Decalur.

e — =

| Whites. Colored.
Treated by— | R e i
| AL | F. | Died. | M. | F. |Died
5 ke 50 Lo B e e e et B 13 ‘ T a a a2 ]
Dr. E. .]'.{_]n-u:.':];_rtnll.“........,...,.......,...................I ] ] 1 1 2 L
30t o L B TR o T T e e P B e e (R e {1 0 7 1]
3 b vemit i e L N e e 1 I . ' 1 3 4 L]
AT e e e et e e | B ) 4i 17| 15 2
, .

I have excluded from the above tabular statement two eases treated by Dr. Cross,
in which the treatment was not commenced at the ontset of the attack. One of
these, a white male, terminated favorably; the other, a white female, resulted
fatally. Dr. Cross remarks, with reference to the last-mentioned case: ** She was
taken sick on the 20th of September and died November 10; was not put on the Stern-
berg treatment until the latter part of her illness.” .

The two fatal eases in the practice of Dr. Cross were: No, 1, Mr. J.; aged about
30; taken sick October 13; died October 23, after suppression of urine and black
vomit. No. 2, Mrs. I, a feeble woman of 53 or (0, who had recently lost her hus-
band from the same disease.

The fatal ease in Dr, Conyngeton’s practice was : Captain K., “aged about 50 years;
a large, plethoric man, rather a heavy drinker ; had been in the habit of drinking
whisky for 30 years.” ‘This patient had suppression of urine on the fourth day of
sickness.

The fatal ease treated by Dr. Buckley was: Mr. B., aged 33. * The patient had a
severe case of yellow fever, but was doing well, considering the severity of his case,
until the morning of the seventh day, when he was found much worse. * * * It
was ascertained that the family gave him a hearty meal on the sixth day—the one
previons to his becoming worse.”

Through the kindness of Dr. Jerome Cochran, State health officer, I have received
ithe following official statement of the number of cases and deaths in the Decatur
epidemic :

Whites : Colored :
EReR = e B T e e e e
Deblis s os st 30 Dreatlia oo Cr e
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This zives us a general mortality of 22.72 per cent., and a mortality among the
whikes alone of 30582 per cent.

" Referenee to the above table will show that in a tobal of 64 aases treafed by the
allzaline and bichloride method the mortality was ouly 6.45 per cent., and that the
mortality among the whites, considered separately, was 12.5 per cent.

A just comparison, however, requires that we shall deduet the nomber treated by
the method under investigation from the total number of eases ocenrring during the
epidemic. This leaves us 65 whites with 26 deaths, and 25 colored with 5 deaths
treated by other methods; and gives a mortality of 40 per cent. among the white
and 20 per cent. among the colored population; whereas under the alkaline and
bichloride treatment not a single death ocenrred out of 32 cases among the colored
population—many of the cases were bright mulattoes—and the mortality among the
whites was reduced to 12.5 per cent.

RESULTS OF TREATMENT IN JACKSONVILLE, FLA.

My “preliminary note ” in the Therapentic Gazette was brought to the attention
of some of the physicians in Jacksonville during the recent epidemie, and 1 am in-
formed that a number of them employed the treatment referred to, and that it
gave general satisfuction to those who adopted it. T have as yet only obtained a de-
tailed report from two physicians, but as these reports inelude a considerable number
of ecases treated in the Sand Hills Hospital by Dr. Sollace Mitchell, and in private
practice by Dr. A, J. Wakefield, they may be taken as fairly representing the gen-
eral results obtained by this method of treatment doring the Jacksonville epidemic.

Dr. Mitchell writes me as follows:

* JACKSONVILLE, FLA., Seplember 9, 1880,
“G. M. STERNBERG, M. 1.,

U Baltimore, M, :

HMy DEar Docror: I send you to-day a list of all eases treated nupon the hichloride
and alkaline treatment ; also those npon the triturated bichloride without the alkali.
I confess my surprise at the great difference in mortality. I kunew that my results with
the alkali were far beiter than withount it, bot did not realize the great difference
until I made out these lists for you, Some of the ages have been approximated, be-
canse 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 T had treated
some 53 or 40 by other methods, and when the bichloride was begun only every
fourth patient was put upon it, then every other patient, and towards the last almost
all patients were put npon it (i. ., the alkaline and bichloride treatment. G. M. 8.)
Cases were chosen by rotation as they eame in, different treatment being used in
different wards. The bichloride and alkali gave the best results by all odds.

“ Most sincerely, yours,
HEOLLACE MITCHELL.Y

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

The list of those treated by the alkaline and bichloride method includes 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 6.2 per
cent. Twenty-seven cases were colored, with no deaths.

OF the whites, 73 were males and 6 females. The deaths all ocenrred amone the
white males, and the mortality among this class, considered separately, were 6.8 per
cent. This is certainly a very unusual result, and brings out in a very striking man-
ner the value of this mode of treatment.  Yellow fever is well known to be especially
fatal among adult males, and in hospital practice a mortality of less than 25 per cent.
among this class of eases is exceptional,

The mortalify lists published in the newspapers daring the Jacksonville epidemic
gave the mnpression that the epidemic was of an unusually mild character., DBut it
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must be rememwbered that these lists related to the popnlation generally, and incladed
a very large proportion of the colored race, who remained in the infected city, while
a large share of the white popnlation left it upon the ontbreak of the epidemie.
Now, the mortality fromthis disease among negroes is always small, and is estimated
by Dr. Mitehell not to have been over 2 per cent. in the Jacksonville epidemic. Yet
the meneral mortality, as shown by the daily reports published in the newspapers,
was in the vicinity of 10 per cent. Dr. Mitchell estimates the mortality among the
white population, eonsidered separateiy, as from 22 to 25 per cent., but has not yet
been able to zive me the exaect figures. This estimate includes both sexes and all
ages, and if adult males were considered separately it wonld no donbt be considerably
more than this., With two or three exceptions the 79 whites included in Dr. Mitch-
ell’s list were adults; one only was a child of 2 vears; 10 were between 15 and 20
years; 25 from 20 to 30 ; 29 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.” 463
“gayvere,” 10: “very severs,” 14. It must be remembered that the treatment was
commenced at the onisef, and the mildness of the attack in those cases elassified as
“mild” may have been doe 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 adnlt 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 regnlar intervals was to pentralize the very acid condition of
the urine; in the hope thatit might be seereted more abundantly and with less injory
to the renal parenchyma. The results attained seem fo indieate that such is the
case, and that the favorable aetion of the medicine is largely due to this fact.

Dr. Weiss, in transmitting the elinical notes of twelve successive cases treated in
the Gareini Hospital, in Havana, in 1838, without a death, says:

“The urine has always been abundant. In some cases the density was lowered,
but was compensated by a large quantity of nrine. 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. Conyngion, of Decatur, remarks:

“Omne point of speeial note was that patients on this treatment in my hands never
had any symptoms of snppression of urine, but rather the quantity was increased ;
while, on the other hand, in patients treated by the expectant plan, with dinreties,
ithe nrine was scanty, and those that died (3 in number) died of suppression.”

Dr. Sollace Mitchell, in a letter dated Febrnary 1, speaks of the ‘“marked effect of
the treatment” in diminishing the albumen and preventing in a great measure sup-
pression of urine.

Dr. A. J. Wakefield, of Jacksonville, has given me a list of 20 cases treated by
himself during the recent epidemie in that eity. Of these eases 75 were white and
14 colored. Five deaths ocenrred smong the whites—a mortality of G.6 per cent.
Thirty-nine of the white cases were males and 36 females; 41 of the cases are classed
as severe and 48 as mild. One of the fatal cases is said to have been a consumptive;
1 to have been convaleseent and to have died from imprudence; in another the re-
mark is made ** bad nursing and improdenee™; another, * unfavorable surroundings.”

RESULTS OF TREATMENT AT RIO DE JANEIRO.

My friend Dr. Cleary, an American physician practicing at Rio de Janeiro, in aletter
dated December 13, 1883, wives me an account of 4 cases treated by this method ; 3
made a good recovery and 1 died, The fatal ease assumed a severe form from the ont-
set, and was attended with hemorrhage from the vagina. Black vomit and suppression
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of urine ocecurred on the fonrth day. Dr. Cleary thinks that in this ease no treatment
would have been of any avail, and says, in conelnsion : **Shounld any new ecases presend
themselves to me I shall continue nsing yoor method, as I believe in it.”

Since the above was written I have received a letter from Dr. Cleary, in which he
says:

“In all I have treated 34 cases of yellow fever, all of them genuine, but as about
one-half did not present albnmen in the urine nor “black vomit” they might be con-
tested, yet they all began with sndden chilliness, then excessive temperature, mostly
with dry skin (temperature 39.9° to 40.5%), which lasted from 12 to 72 hours, abating
somewhat; tongune whitey-yellowish, skin yellow, great hyperemia of the thoracie
integnment, some diminntion of the urine, gastric uneasiness, and vomiting.

“In my opinion and that of an experienced Brazilian physician they were un-
doubted cases of yellow fever. OF these 34 cases I lost only 1—that is the one I
wrote you abont—and in every case I nsed your formnla steadily throughout.”

I have recently received aclipping from the Jonrnal of Commeree of Riode Janeiro,
eontaining a note from Dr. Rocha Faria, inspector of hygiene, in which the formula
preseribed by me is given and strongly recommended. Dr. Faria says:

“ Some physicians who during the present epidemic have followed this treatment
have obtained magnifieent resnlts, ”

The question arises as to whether the favorable resnlts which have thus far attended
this mode of treatment are doe to the alkaline element of the treatment, or to the
antiseptic element, or to the combined action of the two ingredients,

My principal object in suggesting the formula was fo test a decidedly alkaline
treatment from the ontset of the attack, with a view to relieving the gastrie distress
and acid vomiting which is a prominent feature in cases treated by the expectant
method, and also to render the highly acid urine nentral or slightly alkaline, in the
hope that the secretion would be more abundant and the tendeney to snppression
diminished. The treatment appears to meet these important indications; and, with-
out in any sense being ““speeifie,” to save life by preventing those structnral chanzes
which give rise to passive hemorrhage from the stomach and suppression of urine—
two symptoms which present themselves in a majority of the fatal cases.

Bichloride of merenry in a comparatively small amonnt was added to the formula,
not with the idea that it would to any extent destroy pathogenie microiirganisms in
the intestine, bat as an antiseptic, which might be nseful in preventing fermentative
changes in the stomach, which would perhaps be favored by the free administration
of an alkali. The idea has also occurred 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, I have not given much weight to this idea. In my * preliminary
note™ I say: “*I am rather disposed to attribute the favorable course of the disease to
the full alkaline treatment than to any antiseptic effect of the bichloride in the intes-
tine, In the stomaeh, however, [ should expect a decided antiseptic effect from the
mediceine as administered, and perhaps this is, after all, what is most needed.” I
insist upon this point, becanse the treatment has frequentiy been referred to by those
who have nsed it as the * bichloride treatment.” From my point of view it is essen-
tially an alkaline treatment, with the addition of a certain amonnt of the bichloride
of mercury as an adjuvant to meet certain indieations, but which is not adminis-
tered with the expectation that, by virtue of its germicide power, it may prove a
specilie in this disease.,

Biehloride of mercury has, however, during the past vear been administered in
considerably larger doses than [ have preseribed in the above formuala, with the ex-
press purpose of destroying pathogenic microirganisms in the intestine. This treat-
ment was |‘T“P“5':’_E!; by D'r. Panl Gibier daring his stay in Havana last year, and has
been fairly tested by Dr. Vincent de la Guardia in his wards in the charity hospital
of that ecity.
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The idea that the specific infections agent of yellow fever may, as in cholera, have
its habitat in the alimentacy canal, has been foreed upon the writer by his failure to
find it in the blood and tissnes of those suffering from the discase. Dr. Gibier has
Lbeen led fo a similar ionference, and has even claimed the dizcovery of a bacillug
which, as we think upon insuflicient evidence, he supposes to be the specific infec-
tions agent in quoestion.  The treatment proposed by him is based upon this idea,
and consists in the free administration of purgatives for the purpose of clearing the
pathogenic microbes ont of the intestine, and of bichloride of mercury in large doses
for its germicide elfect. So far as the purgation is concerned, experienced physicians
in the yellow-fever zone generally agree that it is important to clear ont the bowels
with a brisk purge at the ontset of the attack ; bot it is also established by expe-
rience that active medication of this kind after the first and second day of an attack
is likely to do more harm than good, and, in fact, is a dangerons procedure.

I quote from the paper of Dr. de la Guardia, published in the Cronica Medico-
Quirnrgica, of Havana, as follows :

“We have been constant in giving the patients the series of purges recommended ;
the first day a saline 2athavtie, 45 grammes of sulphate of sodinom ; the second day,
45 grammes of castor oil in emulsion, with an equal quantity of sirap; and, finally,
on the thied day, | gramme of calomel, to which we added 1 gramme of jalap to make
it wore active, given in two doses at an interval of one honr, The saline purge was
frequently rejected by vomiting, and this also happened sometimes with the castor
oil ; not so with the ealowel, which is generally tolerated. During the period of larze
evacuations we invariably made nse of the mercarial medication; using a draft
composed of 5 centigrammes of bichloride of mercury, 30 grammes of brandy, and 120
rrammes 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
cases, the eighth day ; at this time the favorable or unfaverable result was decided.
During his illness the patient was given a large quantity of liguid in the form of
chlorhydrie lemonade (2 to 1,000} iced. This was well retained by the stomach. Milk
was the only food allowed, generally iced. In some of the most severe ecases {he
purgatives were again commenced, Certain symploms were freated by special
measures, in accordance with general principles, Vomiting, for example, was treated
by the application of a blister to the epigastrinm, and the patient was allowed to
swallow small picees of ice, Rivier's draft, cte. Hemorrhage was treated with
ergot, and adynamia by tonies. 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 cured with simple emollient washes or with chlorate of potassium.

“Thirty-seven cases were submitted to the merenrial treatwent, all of them typieal
cases of yellow fever, in St, Margaret’s ward of the eivil hospital. Of these, 22 recoy-
ered and 15 died. This gives a mortality of 40 per cent., which is about the average
mortality from this disease in Havana; a little more or less, but rather more.

“ 1t will be seen that the result of our sernpulons investigation up to the present
time has been, if not disadvantageous, at least withont any advantage to the patients
treated.”

In a letter from Dr, Sollace Mitchell, from which I have already guoted, he says:
“ . Gibier elaims to have surgested the use of bichloride internally some weeks
prior to yvourself, e sayvs that he sngeested one-tenth srain every honr. HBoabas T
experimented with doses from one-twentieth to one-sixtieth, and found that in 6
cases when one-twenfieth was used severe cramps and diarrhea followed in from 6 to
12 honrs, I doubt very mueh if a patient could bear one-tenth grain with advantage
to himself.”

D, Mitchell has given me a list of 40 cases treated by the bichloride alone; 32 of
these were whites and 8 colored ; 9 of the whites died, a mortality of 23 per cent.;
whereas the mortality among the same elass of patients treated by the alkaline and
bichloride method was only 6.3 per cent.
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Dr, Mitehell has given the following summary statement of the results obtained
by the two methods of treatment:

“One hundred and six cases, bichloride and alkaline freatment, with 5 deaths, and
1 recovery from black vomit; 40 cases bichloride treatment, with 9 deaths and 5 re-
coveries from black vomit,”

In Dr. Mitchell’s letter to me I read the sentence last quoted, ““and 25 recoveries
from black vomit,” and it was so published. This large proportion of cases with
black vomit led me to infer that the bichloride as administered had a tendency to
produce passive hemorrhages from the stomach., But Dr. Mitchell has since informed
me that this sentence should read “and 5 recoveries from black vomit,” My re-
marks on this point have therefore no foundation.

I have but a single series of cases to report in which the bicarbonate of sodinm
was administered alone. These cases were tréated at the ** Quinta La Purissma Con-
cepcion” by I'r. Duran. The formnla used was: Bicarbonate of sodinm, 6 grammes;
sweetened water, 250 grammes, Of this mixtures 2 tablespoonsful were administered
every 2 hours, or abont 9 grammes (135 grammes) of the bicarbonate of sodinm in the
24 hours. I have no information as to the character of the cases or as fo how long
the treatment was continned. It often happens in the private hospitals of Havana
that the patients, when brought te the hospilal, 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 26.6 per
cent, At the same time 11 cases were treated by the “ antiseptic method,” with 6
deaths, a mortalily of 54.5 per cent. The antiseptic administered was biniodide of
mercury 2 centigrammes, in 250 centigrammes of sweetened water—two tablespoons-
ful every 2 honrs.

It will be noted that the amount of bicarbonate of sodinm in the formula nszed at
the Quinta la Porissima Concepeion was less than in my original prescription. T am
disposed to think that it would have been better to inerease 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, I felt that it wounld be wise to keep within the bonnds of perfect
safety, but Dr. Mitchel has shown that the doses of bicarbonate of sodinum may be
considerably increased not ounly with safety, but with excellent results. He says,
“The formula that I finally adopted was:

B Sodii bicarb., grs. x to 1x;
Hyd. ehlor. corros., gr. 1-30;
Aquse pure, IJiv. M.

éiFive, ice cold, every hour during the day and every 2 hours at night.”

This, taking the minimum amount, 10 grains, wonld 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 preseribe a sufficient quantity for the 24 hours and to give the medicines
more largely dilnted. I noticed at Decatur that the patients not only took the
mixture as originally prescribed by me withont objection, but that they looked
forward to the time when the medicine was to be administered, as they found the
ice-cold drink refreshing. And as vomiting has not, in my observation, been induced,
but on the other hand, gastric irritability has been allayed, I ean see no objection to
giving the hourly dose in 14 to 2 {luid onnces of water. Indeed, I think that the
taking of a considerable amonnt of flnid, if itis promptly absorbed by the stomach, is
rather beneficial than otherwise, My original prescription contained an amount of
water, 1 litre, which in my judgment the patient might be permitted to drink in
divided doses in the course of the 24 honrs. Under certain cirenmstances, of course,
this migzht be increased by giving small dranghts of eold water or bits of ice in the in-
tervals between the administration of the medicine. Bnof excess in this direction will
often induce vomiting, and I have desired to avail myself of the advantage of a
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formula which contains a proper amount of water, to be administered at short inter-
vals, instead of leaving the administration of this fluid to the judgment of the nurse,
or the desires of the pnli[!]uh In this way, alsa, the whole ireatment becomes ex-
tremely simple and is eagily earried ont, no small advantage for the busy practitioner
duriag the prevalence of an epidenic.

In view of these considerations and of the experience of Dr, Sollace Mitchell with
increased doses of the two ingredients contained in my original formula, I wouald
suggest for further trial the following:

12 Sodii biearb., grammes xvi (3 iv).
Hyd. chlor. corros., centigrammes iii (gr. 1).
Aque Pure, litre 1 (1 quart). M.
Sig: 50 grammes (abont 1§ ounces) every hour; to be givenice cold.

f=]

Naturally the amount given should vary according to the age of the patient, and
perhaps, also, with reference to the severity of the case. Thus a mild case might
have two tablespoonfuls every honr doring the day and ewery two hours at night,
while a case, which at the outset appeared to be of a grave character, might take 2
flnid onnces of the mixture every hour day and mght. Experience may show that the
dose of bicarbonate of sodinm may be still further inereased in severe cases w ith benetit
to the patient, but 1 doubt, in view of the evidence above recorded, whether there wonld
be any advantage in increasing thie dose of mereunrie chloride. It wonld be a mistake
to attempt to substitute a potassinm salt for the bicarbonate of sodivm in the above
formula. The mercurie chloride, which remains in solution in presence of sodinmn
bicarbonate in the proportions prescribed, would be precipitated by potassinm car-
bonate. Moreover, the potassinm salts are directly contraindicated in a disease in
which there is a great tendeney to suppression of urine, and uriemic poisoning. The
experiments of Zelz and Ritter, and of Bouchard, show that in urwmia the toxie
symptoms are largely due to the retention of potassinm salts rather than to urvea.
Bouchard especially, as a resnlt of his extended experiments, insists upon “ the great
importance of limiting potassium salts, both in food and medicine, in the treatment of
nuram,”

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 veferred 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 influenced the result it is, of course, impossible to determine,
but suppression of urine and black vomit occurred on the fourth day, and death
quickly followed.

HAavANKA, April 6, 1859,

During the past summer (1859), Dr. D. M. DBurgess, 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, 13589:

I have to report that I have had this season up to date 25 private cases of yellow
fever; they were all given *° Sternberg’s treatment,” and while many of them were
severe cases, all recovered,

The results of the trial of this treatment, made in the Charity Iospital
at Havana by Dr. Vincente de la Guardia and Dr. Emilio Martinez
during the past summer, are given in a paper by the last-named
gentleman, published in the “Revista de Ciencias Medicas,” of Sep-
tember 5, 1889, This report is especially valuable because Dr. La
Guardia has had an extended experience in the same hospital with
similar cases oceurring during preceding years, and because he had
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made in the snmmer of 1888 a careful test of the method of treatment
proposed by Dr. Paunl Gibier, which consisted in the administration of
purgatives, and of full doses of mereuric chloride. His report, which
was unfavorable to this mode of treatment, is referred te in my last
paper in the Therapeutic Gazette, quoted above.

Dr. Martinez says in the paper referred to:

Associated with Dr. D. Vincente de la Guardia, physician to the Mercedes Hospital,
and authorized by the director of this institution, it was resolved fto submit the alka-
line and mercurial treatment of Dr. Sternberg, which had given such execllent re-
sults in the recent epidemic at Decatur; in the United States, to an extensive trial.

L] - £ & ] Ld £
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 preseribed a purgative enema. From the first we commenced to administer the
following formula:
B Bicarbonate of soda, 16 grammes.
Bichloride of mercury, 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 commenced 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 treatment. It must be remembered that the statistics of
hospitals give an exeessive mortality not only on aceount of the gravity of the cases
received, but also becanse of the advanced period of sickness at the time of admission.

We gronp our cases in three classes: light cases, those which entered upon conva-
lescence 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; 11 in the second,
common eases, and 19 in the third, grave cases,

The results are summed up as follows:
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The official statistics of yellow fever in the Mercedes Hospital in previons years is
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Thanks to the conrtesy of our confréres in the hospital we have been able to snb-
mit to treatment all the cases admitted, but we have exclnded two—one which
entered on the seventh day with suppression of nrine and black vomit, who resisted
all treatment ; the other entered o hours before death and was not seen by 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 facts: The patients have offered a notable gastric
toleranee during the medication; when treated from the first day vomiting has rarely
occeurred.

The secretion of urine has always been considerable ; even in the grave cases, when
death ocenrred, they did not die anuric (La Guardia). Anuria only ocenrred in an
evident manner in a single case (case 23).

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,
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The investigations to which this report relates were made in the eity
of Havana in the summers of 1888 and 1859; in the city of Deecatur,
Ala., in the autumn of 1883, 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 since my return
from Havana, in September, 1589, up to the present date.

=MATERIAL.

My baeteriological 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, frem
eighteen ecadavers in which death oceurred from some other disease
than yellow fever, and from feces of healthy individuals.

The autopsies which have furnished me this material are as follows:

No. 1. Havana, May 12, 1833, —Soldier in Military Hospital; sick 8 days; black
vomit ; albnminons nrine; antopsy 34 hours after death, Collected peri-
cardial flnid, bloed from heart, bile from gall bladder, urine from bladder,
aud material from liver, kiduey, stomach, and intestine.

No. 2. Havana, Way 17, 1888, —Attendant in Military Hospital; aged 30; 4 monthsin
Cuba ; sick 3 days; antopsy 2 hours after death. Collected material from
liver, spleen, kidney, intestine, and stomach, blood from beart, urine from
bladder, and flnid from pericardinm.

No. 3. Havana, May 19, 18-8.— Soldier in Military Hospital ; sick 6 days; antopsy 7
hours after death. Collected material from liver, kidney, stomach, and in-
testine, blood from heart, nrine from bladder, and pericardial fnid,

No. 4. Havawa, May 22, 1882, —Soldier in Military Hospital ; sick 5 days. Collected
material from kidney, spleen, stomach, and intestine, blood from heart, and
urine from bladder.

. Havana, May 23, 1833, —Soldier in Military Hospital ; sick 6 days; autopsy 4
Lhours after death. Colleeted material from liver, kidney, stomach, and in-
testine, blood from heact, amd urine from bladder.

No. 6. Havara, May 23, 15823, —8oldier in Military Hospital; autopsy 4 hours after
death. Collected material from liver, kiduney, stomach, and intestine, blood
from heart, and orine from bladder,

No. 7. Havana, May 26, 1833, =Soldier in Military Hospital; sick 4 days; antopsy 24
hours after death. Collected material from liver, kidney, stomach, and in-
testine, blood from heart, aud nrine from bladder.

WNo. B. Havana, May 206, 1858, —Soldier in Military Hospital; sick 6 days: antopsy 2
hours after death, Collected material from liver, kidney, stomach, and in-
testine, ool from heart, aud arine from bladder,
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Harana, June 3, 1338.—Soldier in Military Hospital ; sick 5 days; autopsy 5
honrs after death. Collected material from liver, kidney, stomach, and in-
testine, blood from heart, and urine from bladder.

Havana, June 6, 1883.—Soldier in Military Hospital ; sick 5 days; antopsy 1
Lhour and 40 minutes after death. Collected material from liver, kidney,
stomach, and intestine, blood from heart, and urine from bladder.

Decalur, Ala., October 5, 1838, —Male, aged 35 yvears; sick 3 days; autopsy 1
hour after death. Collected material from liver, kidney, stomach, and in-
testine.

Decatur, Ala., October 5, 1838, —Male, aged 35 vears; autopsy 11 honrs after
death. Collected material from ljver, kidney, stomach, and intestine,

Decatur, Ala., October 8, 1858, —Male, aged 40; sick 5 days; antoepsy 2 hours
after death. Collected material from kidney, liver, stomach, and intes-
tine.

Havana, April 23, 1820, —Soldier in Military Hospital; sick 5 days; autopsy
9 hours after death. Collected material from spleen, liver, kidney, stom-
aclh, and intestine, blood from heart, and urine from bladder.

Havana, April 28, 1880, —Soldier in Military Hospitai: sick 10 days; antopsy
9 fwours after death, Collected material from liver, kidoey, stomach, and
intestine, blood from heart, and urine from bladder.

Harana, May 5, 1830, —Soldier in Military Hospital; sick 7 days; autopsy
134 hours after death. Collected material from liver, kidney, stomach, and
intestine.

Havana, May 12, 1239.—Soldier in Military Hospital ; sick 5 days; antopsy
5 hours after death. Collected material from liver, kidney, stomach, and
intestine, blood from heart, and urine from bladder.

Havana, May 13, 1829, —Patient in Civil Hospital ; male, aged 25 years; sick
5ilays; antopsy 2 hours after death, Collected material from liver, kiduey,
stomach, and intestine, and blood from heart,

Havana, May 22, 1330, —Soldier in Military Hospital ; sick 5 days; autopsy
6 hours after death, Collected material from liver, stomach, and intestine,
and blood from heart.

Havana, May 26, 1889, —Patient in Civil Hospital ; antopsy 9 hours after
death. Colleeted material from liver, stomach, aund intestine.

Havana, May 27, 1889, —Soldier in Military Hospital ; sick 7 days; autopsy
10 hours after death. Collected material from liver and intestine.

Havana, Juwe 4, 15830, —Soldier in Military Hospital ; sick 5 days., Collected
material from liver, stomach, and intestine,

Havana, June 4, 1829, —Soldier in Military Hospital ; sick 8 days; autopsy
10 hours afier death. Collected material from liver, stomach, and intes-
tine.

Havana, June 13, 1520, —Soldier in Military Hospital ; sick 5 days; autopsy
4} honrs after death. Collected material from liver, kKidney, stemach, and
intestine.

Havana, June 29, 15380, —Soldier in Military Hospital; sick 9 days; autopsy
10} hours after death. Collected material from liver, stomach, and intestine.

i, Havana, July 1, 1820, —Soldier in Military Hospital; sick 9 days, antopsy 5

hours after death. Doubtful case; the diagnosis is not supported by the patho-
logical appearances, Excluded.

Havana July 3, 1830, —Patient in Civil Hospital; sick 7 days ; antopsy 1 hour
and 15 minntes after death. Collected material from liver, stomach, and
intestine.

. Havawa, July 15, 1439, —8oldier in Military Hospital ; autopsy 6 hours after

deatl. Collected material from liver, stomach, and intestine.
Havana, July 29, 1820, —Soldier in Military Hospital; sick 6 days; autopsy
9 hours after death. Collected material frow liver, stomach, and 1ntestine,



ETIOLOGY AND PREVENTION OF YELLOW FEVER. 99

No. 30. Havana, August?, 1859, —Soldier in Military Hospital ; sick 7 days; antopsy
74 hours after death. Collected material from liver, stomach, and intestine,

No. 31. Havana, Auwgust 10, 1880, —Patient in Civil Hospital, male, aged 41; sick 6
days; antopsy 6 hours after death. Collected material from liver, stom-
ach, and intestine.

No. 32. Havana, August 12, 18539, —Boldier in Military Hospital ; sick 5 days; auntopsy
6 hours after death. Collected material from liver, stomach, and intestine.

No. 33. Havena, August 13, 1880.—Soldier in Military Hospital ; sick 7 days; auntopsy
7 hours after death. Collected material from liver, stomach, and intestine,

No. M. Havana, August 13, 1880, —Soldier m Military Hospital ; sick Y days; auntopsy
3 hours after death. Collectéed material from liver.

No. 35. Harvana, Angust 15, 18389.—Soldier in Military Hospital ; sick 5 days; antopsy
5 honrs after death, Colleeted material from liver and intestine.

No. 36. Havana, dwgust 19, 15820, —Soldier in Military Hospital ; sick 6 days; autopsy
5 hours after death. Collected material from liver and intestine.

No. 37. Havana, August 21, 1339, —Soeldier in Military Hospital ; sick 4 days; autopsy
i hours after death, Collected material from liver and intestine.

No. 38. Havana, dugust 22, 1839, —Soldier in Military Hospital ; sick 5 days; antopsy
G4 hours after death. Collected material from hver and intestine,

No. 39, Havana, Adugust 24, 1389, —Patient in Civil Hospital ; male, aged 23 ; sick 10
days; antopsy 2 hours after death. Collected material from liver.

No. 40, Havana, dugust 24, 15850, —Soldier in Military Hospital ; sick 4 days; antopsy
6 hours after death. Collected material from liver.

No, 41. Havana, August 26, 1789, —Patient in Civil Hospital; sick ¥ days; autopsy
= hours after death. Collected material from liver.

No. 42, Havana, August 26, 1530, —Patient in Civil Hospital; antopsy 4 hoors after
death. Collected material from liver.

No. 43. Havana, dugust 26, 1839, —Soldier in Military Hospital ; sick 7 days; autopsy
6 hours after death., Collected material from liver.

COMPARATIVE AUTOPSIES.

No. 1. Havana, May 17, 1889, —Case of tubercunlosis in Civil Hospital ; antopsy 2 hours
after death. Collected material from liver and kidney.

No. 2. Havana, May 19, 1859.—Case of tuberculosis in Civil Hospital ; autopsy 1%
hounrs after death. Collected material from liver and kidney.

No. 3. Havana, May 22, 1839, —Case of heart disease in Civil Hospital. Collected
material from liver,

No. 4. Havana, May 25, 1880.—Case of abscess of liver in Civil Hospital ; antopsy 13
honrs after death. Collected material from liver,

No. 5. Harvana, May 25, 1330, —Insane woman in  eivil hospital. Brain disease;
autopsy 5 hours after death. Collected material from liver.

No. 6. Havana, May 30, 1280.—Case of tubereulosis in ecivil hospital; autopsy 6
hours after death, Collected material from liver.

No. 7. Havana, June 2, 1880.—Case of heart disease in ecivil hospital; autopsy 5
hours after death. Collected material from liver.,

No. 8. Baltimore, October 30, 1820, —Case of tuberculosis in Johns Hopkins Hospital;
antopsy # hours after death. Collected material from liver.

No. 9. Baltimore, November 12, 1859, —Case of tuberculosis in Johns Hopkins Hospital ;
antopsy 61 hours after death. Colleeted material from liver.

No. 10. Baltimore, November 18, 1589.—Case of osteomyelitis of tibia with amyloid
liver and kidney. Collected material from liver.

No. 11. Ballimore, November 23, 1359, —Case of tuberculosis in Johns Hopkins Hospital;
auntopsy 24 hours after death.  Collected material from liver.

No. 12, Baltimore, November 25, 1450, —Case of tubereulosis in Johns Hopkins Hospital;
antopsy 5 hours after death, Collected material from liver,
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No. 13. EBaltimore, November 30, 1889.—Death from chloroform; autopsy at once by Dr.
Keirle, of Baltimore. Collected material from liver.

No. 14. Baltimore, November 30, 1830.—Case of heart disease in Johns Hopkins Hospital,
Baltimore; antopsy 7 hours after death. Collected material from liver.

No. 15. Baltimore, January 2, 1890,—Peritonitis following laparotomy for ovarian
tumor. Case in Johns Hopkins Hospital. Collected material from liver.

No. 16. FBaltimore, Januwary G, 1890.—Death in 10 minutes after tapping of abdominal
gavity. Case of fibro-cystic tnmor of uterns in Johns Hopkins Hospital;
antopsy 4 hours after death. Collected material from liver.

No. 17. Ballimore, January 13, 1890, —Case of heart disease, Johns Hopking Hespital;
antopsy 4 hours after death. Collected material from liver.

No. 18. Baltimore, Januwary 14, 1890.—Pncumonia. Case in Johns Hepkins Iluslnt.:].]
autopsy 24 hours after death. Collected material from liver.

MATERIAL COLLECTED FRoM YELLOW-FEVER CASES DURING LIFE.

Havana, May 6, 1333, —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.
Ko, 2. Case of rhenmatisin.
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. G. Dr. Finlay.
Havana, May 29, 1388, —Collected vomit from yellow fever cases in military hospital :
No. 1. Bick 3 days; vomit transparent; acid.
Wo. 2, Bick 2 days; vomit transparent; acid,
Eu. 3. Sick ¥ days; vomit transparent; acid.
Havana, June 4, 1333, —Collected vomit from patient in Gareini Hospitals sick 3
days; vomit transparent; alkaline,
June 5,—Collected ** coffes ground” vomit from same ease ; acid.
Havana, June 4, 1583, —Collected vomit from ecase in Garcini Hospital ; transparent ;
acid.
Havana, July 5, 1380, —Collected typical black vomit from ease in eivil hospital;
sick 7 days.

SPECIMENS OF FECES COLLECTED AND EXAMINED IN DECATUR, ALA. (1888, AND
IN HAVANA (18%9).

Case 1. October 3,—8ick 48 hours; thin, yvellow color; neutral reaction.

Case 2, Oclober 6.—8ick 60 hours (fatal case); thin, yellow color; neutral reaction,

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

Case 4. Nctober 7.—8ick 12 hours (fatal case); reaction nentral.

Case b, October 8.—8Sick 306 hours; thin, pale yellow ; nentral reaction.

Case 6. Oclober 9, —8ick 453 hours; thin, pale yellow ; nentral reaction.

Case 7. Oclober 9. —8ick 4 hours ; thin, pale yellow ; slightly acid.

Case 3. Oclober 10.—5ick 24 hours (fatal case); thin, light yellow color; slightly
acid reaction.

Case . Oclober 10.—8Sick 24 hours; thin, light-yellow color ; neuntral.

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

Case 11. Oclober 15.—8Sick 12 hours.

rase 12, Oetober 15.—Sick 2 days (fatal case); thin, pea-soup color; neniral.

Case 13, Oclober 16.—Sick 3 days; thin, brown color; shightiy aeid,

Case 14, Oclober 16.—51ck 2 days.
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Cage 15. Ocfober 17.—Sick 36 hours (fatal ease) ; very thin, bricht yvellow color ; nen-
tral.

Case 16. October 12.—8ick 50 honrs (fatal ease); thin, clay-colored ; slightly aeid.

Case 17. October 19.—Sick 3 days (fatal ease) ; thin, dark-brown color.

Case 18. October 23. —Sick 48 hours ; very thin, pale yellow ; neatral reaction,

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

Cnse 20, Ocfober 95, —8ick 43 hours ; thin, brown color: alkaline reaction,

Case 21. Oefober 27. —Sick 36 hours (fatal ease): thin, color of pea soup i neutral.
Same case ; third day ; thin, light yellow ; nentral,

Case 22, Octobor 23, —Sick 24 hours; thin, color of pea soup ; nentral.

Case 23. October 30.—Sick 24 hours; very thin, pale yellow ; nentral.

Case 24.—8ick 3 days.

Case 25.—5ick 24 hours.

Case 26,—Sick 5 days.

Case 27,—8ick 4% hours.

Cage 28.—Sick 30 hours.

Casge 29.—8ick 48 hours.

Case 30.—B8ick 36 hours.

Case 31.—8ick 36 hours,

Case 32,—8ick 36 hours.

Cuse 33, —8ick 48 hours,

Case 24.—8ick 24 hours.

Case 35, —BRick 24 hours.

The material from cases 25 to 36, inelusive, was collected in Decator
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 feces from fifteen healthy
persons and convalescents, for comparison.

Case 37, Havana, July 1, 1330, —Coilected feces from ease in eivil hospital ; sick 7
days; very low, a milky looking flnid, with acid reaction,

Case 33, Havana, July 2, 1230, —Collected feces from case on board German brig ; sick
D days; thin, light yellow, alkaline.

Case 30, Havana, July 4, 1839.—Collected feces from case in eivil hospital; sick 5
tdays; 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.



IT—METHOD OF COLLECTING MATERIFAL

I am in the habit of using as colleeting tubes the glass bulbs with a
long neck, deseribed by me in a paper read before the American Asso-
ciation for the Advancement of Science in August 15881. The form
15 shown in Fig. 1.

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

The modis operandi of colleeting material at an antopsy.
I as usually practiced by me, is as follows: I expose the
"; abdominal viseera by making an incision from the superior
i' spinous process of the illinm 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,

i apron-like flap consisting of the entire anterior wall of the
i abdominal eavity is thrown back, and gives free access to

the viscera contained in this eavity.

It is best to collect from the solid viseera first. The liver
is drawn down a little with a tenacalum or forceps and a
hot spatula is applied to a point upon its surface. This
insures the destruetion of any mieroérganisms which may have fallen
npon 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 introdace the collecting tube. The long stem of this is
passed through the flame of an alcohol 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 foreeps. The preliminary
heating of the bulb is to prevent a sudden in-rush of air, by which
atmospheric organisms might oceasionally 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 tissne, I move the tube
backwards and forwards so as to lacerate and erush 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 ernshed parechyma mixed with blood withont any possible con-
tamination by microirganisms fromn without. As =oon as the collection
i8 made the extremity of the tube is sealed in an aleohol lamp.  Mate-
rial from the hollow viseerais 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 tube 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
way. ILam in the habit of making a separate opening through the chest
walls over the heart, as I eonsider it a safer method than to reach the
heart by eutting through the diaphragm.

Pieces of tissue for future histological stady are cutb into small frag-
ments and at onee placed in strong aleohol or in Mueller’s tluid,



III-METHODS OF RESEARCH.
The following are the principal methods of research employed.

(@) THE DIRECT EXAMINATION OF “SMEAR PREPARATIONS” FROM
THE BLOOD AND TISSEUES FOR MICROORGANISMS.

I have made this examination in the entire series of cases in whieh
I have made antopsies. Usually I have stained these preparations
with an agueous solution of fuchsin, or with Loeffler's solution of
methyline blue, I prefer the fuchsin solution beecause it stains very
promptly all of the baecteria with which I am acquainted; and I feel
very eonfident that with my one-eighteenth inch hom. oil im. objeective
of Zeiss, the Abbe condenser, and a fuchsin-stained “smear prepara-
tion” from the blood, liver, or kidney, any microirganism of this elass
which might be present sheunld be easily seen.

(b) AEROBIC CULTURES IN FLESH-PEPTONE-GELATINE, IN AGAR-AGAR
JELLY, ETC.

In the whole series of cases I have introduced some of the material
collected as heretofore desceribed into one or the other of these media,
and often in both. Immediately upon my return to the laboratory after
making an antopsy I am in the habit of putting up Esmarch roll-tubes
from the material eollected, 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 1 commonly introduce two or three drops
of Llood, or of erushed liver tissue, ete., so that any microtrganism
capable of growing in the eulture medinm employed would be revealed,
by the development of colonies, even if present in very small nminbers,

In Cuba, during the months of March and April I kept an incubating
oven running at a temperature of 352 to 372 C., bat later, during the
epidemic season, I took it for granted that artificial heat would not be
neeessary to insure the development of the particular germ I was in
search of. OFf course our usual mediam for plate cultures—tlesh-pep-
tone-celatine containing 10 per cent. of gelatine—was not available in
Havana during the summer months without resorting to the use of a
refrigerator. I found, however, that when the medium contained 20
per cent. of gelatine it would stand a temperature of 25° C, (82.4° F.),
and I was able to use it withont a refrigerator during the months of May
and June. Later a refrigerator was required even for the 20 per cent.
gelatine medium. This contained a chamber which I was able to main-
tain at a temperature of about 27° C.
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So far as I eould see, this 20 per cent, gelatine answered quite as well,
as a culture medinm, as that made in accordance with Koel’s standard
formula, which eontains 10 per cent. of gelatine.  Liquefying organisms
cansed liquefaction as usual, and non-liquefying organisms formed
colonies in Esmaich roll-tubes, and grew freely in ¢ stick ealtures,”
But the advantages of an agar medinm were apparent, and I aceord-
ingly used this very extensively for my roll-tubes, and especially with
the addition of 5 per cent. of glyeerine. Many of the microbrganisms
whieh ! encountered and shall hereafter deseribe, grew luxuriantly in
this medium. I also made eultures in an agar or gelatine mediam con-
taining 0.2 per cent. of hydrochlorie acid. Quite a number of the bacilli
which I have isolated grew freely in this acid medinm.

I have also tested the growth of the various organisms studied by
me upon potato; and for this purpose have used the eylindrieal pieces
of potato, cut with a slanting surface and sterilized in an ordinary test
tube as first recommended by Meade Bolton.

Cultures have also been made in various other media, such as blood
serum, veal broth, and agua coco. The last-mentioned liquid I have
nsed extensively and find that for a large elass of microorganisms it
constitutes a very favorable nutrient medinm.

(¢) ANAERORBIC CULTURES.

I made no anatrobic cultures in 1858, 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 cent. of glycerine. '

The blood or liver tissune from one of my colleeting tubes was intro-
duced into the liguefied medium kept at a proper
temperature in a warm bath (102 C.), and a cur-
rent of purified hydrogen allowed to pass through
it long enongh to insure the exclusion of oxygen—
nsnally 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 solntion
of mercurie chloride to sterilize them, and then, in
a wide-mouthed bottle, having a ground-glass stop-
per, in strong alecohol. When one of these is to be
used it is taken from the aleohel with sterilized
foreeps and the alcohol is removed by burning.
A long and a short glass tube are passed through
this rabber stopper, and removing the cotton plug
from a test tube in which the anaérobic eulture is
to be made it is placed as in Fig. 2 (a). The long
tube, previously sterilized by heat, must pass nearly to the bottom of the
liquefied agar. A space of halt an inch or more is left above the rnbber

Fri. 2,



106 ETIOLOGY AND PREVENTION OF YELLOW FEVER.

stopper, and this I fill with melted sealing wax. I have found by ex-
perience that the rubber stopper alone can not be relied upon to retain
the hydrogen, no matter how acenrately it fits the test tube. Nor have
I had good sneeess in the nse of melted parafline. This has a tendeney
to retract from the glass walls of the test tube, and in praetice I find
that as a rule the hydrogen soon escapes 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 I depend for the
complete sealing up of the mouth 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 eonneected 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 halt an hour the outlet tube b is sealed
in the flame of an alcohol lamp, and in the same way the inlet tube e.
The liquefied 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 liquefied 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
(¢t)y or a portion of it, is then pushed
up into the tube apd a rubber stopper
(b) carrying two short glass tubes is
put in position. The end of the test
tubeisthen filled with sealing wax as
before.  Hydrogen is now passed into
the test tube by coupling one of the
short glass tubes with a hydrogen ap-
paratus. The test tube is sustained in
an inverted position, (see I'ig. 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 amonnt 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 certainly scem that the greater
part of the oxygen must escape by diftusion from this thin layer.
Certainly any but the most strictly anaérobic organisms shounld grow
in a tube prepared in this way, if the medinm is suitable for it.

I have varied the medium at times by mixing the agar jelly with flesh-
peptone-gelating or with blood serum. This is easily done when the
method last deseribed isemployed, but not when the hydrogen is allowed
to bubble through the liquified mediom ; for in this case the addition

Fi, 3.
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of gelatin or of blood serum canses the tube to be filled with bubbles,
so that it can not be made into an Esmarch roll-tube.

To add blood sernm to our agar or gelatin medinm, without con-
tamination which would call for snbsequent sterilization, I use the
bulbs with a long neck already described as collecting tubes,

Blood from a sheep, or some other suitable animal, is first drawn
from alarge artery—femoral or carotid—into a sterilized Wolft’s bottle,
(Fig.4). Theinlet tube bisintroduced
direetly into theartery and asthe blood
flows the air escapes through the cot- a
ton filter. When proper precautions
are taken the blood in the receiving
bottle will be sterile, and after the
serum has separated it ean be trans-
ferred to the balbs referred to without
any danger of contamination, and con-
sequently without any necessity for
sterilization by heat. This is accom-
plished by breaking off the sealed end
of the tube a, which has previously
been notehed with a file, and introdue-
ing into the clear blood serum the .
sterilized stem of a collecting tube, - ——
the bulb having been gently heated s
in the lame of a lamp, The serum mounts inio the bulb and when it
contains a sofficient quantity-it is withdrawn and another introduced
in its place. Thuos one atter another is charged, and immediately the
extremity of the stem is sealed in the flame of a Bunsen burner or an
alcohol lamp. It is a great convenience to have a supply of sterile
blood sernm always ready, and I keep a stock on hand preserved in this

ray. Not only are enltare liquids preserved in this way safle from con-
tamination but these tubes are convenient to transport, and the trans-
fer of the liquid medinm fo 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 aleohol lamp always at hand for this purpose. In this
way I am able to make mixtures of blood sernm 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 eircumstances, as onur ordinary culture media contain but little
albumen after being sterilized at a high temperature,

(¥ EXAMINATION OF TISSUES KEPT FOR FORTY-EIGHT HOURS IN AN
ANTISEPTIC WRAPPING.

In those diseases which have been proved to be due to the presence

of micrvirganisms in the blood or tissues, these microirganisms may
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be demonstrated by the methods heretofore referred to and by the ex-
amination of properly stained sections of the tissues involved. Butin
one disease, at least—typhoid fever—enltures from the blood commonly
ive a negative result, and the bacilli 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 43 hours before being placed in
aleohol, when other pieces placed in aleohol soon after death show but
few colonies or none at all.

I have followed this hint, and in most of my auntopsies have kept a
piece of liver in an antiseptic wrapping for 458 hours, and have then
examined the interior of the piece for microirganisms by the usual
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 contaiuing 1 part of bichloride of
mereury to 500 parts of water. I then envelope it in numerous folds
of thin tissue paper and again place it in the antiseptic bath, wetting
the tissue paper thoroughly : after which suceessive wrappings of dry
tissue paper are applied, and the piece is placed in a clean jar and kept
in the laboratory for 45 hours,

(¢) EXPERIMENTS UPON ANIMALS.

I have made numerous experiments upon rabbits, guinea-pigs, and
dogs, for the purpose of testing the pathogenic power of the varions
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 microtorganisms suspended in a liguid into the
subeutaneous tissues or abdominal cavity of one of the lower animals
which I have found most satisfactory and have practiced for several
vears, 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 hypodermiec syringe is hard to sterilize, and
there is always more or less danger that with this instrument we may
inject some other microdrganism 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. Koch’s syringe, which has a rnbber 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 microirganisms is

r—— _— p——

" Die JEtiologische Bedeutung des Typhus-bacillus, 1556,
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coneerned. This 1s used but a single time, as I find it easier to make
new bulbs than to ¢lean those which have been once used. If the cnl-
ture has been made in one of these bulbs, it is all ready to inject ; if
not, it is introduced in the usual way, by gently heating the bulb to form
a partial vacuum., To make the injection I first cut away the hair of the
animal with seissors, and then with a pair of eurved scissors cnt away
a bit of integument the size of a half-dime or less. The end of the
glass stem is drawn out in the flame of a lamp to malke a suitable point
to the syringe, and this is forced into the subcutaneous tissues, or the
cavity of the abdomen. The flame of a small alcohol lamp is now
cautiously applied to the bulb, and the liquid is forced out by the ex-
pansion of the contained air.

[f]l EXAMINATION OF TISSUES PRESERVED IN ALCOHOL,

As the liver is the organ whieh, in the disease under investigation,
shows the most constant pathological changes, I have preserved por-
tions of this organ in aleohol 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 eases, and of the spleen, intestine, stomach,
and glands from the mesentery in a sufficient number of cases to enable
me to study these tissues with reference to pathological changes and
the presence of microirganisms,

My thin sections of the tissnes have been made with the most ap-
proved modern microtomes, and have been stained secundem artem by
varions methods, The staining reagent most extensively emploved has
been the alkaline solution of methylene blue made according to Loef-
fler’s formnla. I have also stained many seetions with cabol-fuchsin so-
lntion, 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 microirganisms 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 charae-
ters. There are a number of distinct species of microcoeci, and of ba-
¢illi, which resemble each other so clogely 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 enlture media, patho-
genic power, ete.  But, on the other hand, constant morphological dif-
ferences enable us to differentiate microiirganisms of this class, and
such differences are shown in well-made photomicrographs, which en-
able us to promptly recognize differences of form, of dimensions, and of
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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 amplifieation has usunally been exactly
1,000 diameters. They have been made with the apochromatie objec-
tives and projection eyepieces of Zeiss, and the amplification has been
determined by projecting upon the screen 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 yvellow sereen.

The screen which I have used is made by adding an aleoholi¢ 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. DBy means 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
caleium 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 seore 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
clouds, and often for weeks together there will be no day suitable for
Ol PUTPOSE,

My apparatus for making photomicrographs by gaslight is shown
in IFig. 5; a is the camera, which has a pyramidal bellows front, sup-

ported by the heavy bloek of wood b; this can be pushed back upon
the baseboard which supports it, so as to allow the operator to place
his eye at the eyepiece of the microscope. When it is brought forward
an aperture of proper size admits the outer extremity of the eyepiece
and shuts out all light except that coming through the objective; ¢ is
the microscope, d the Abbé condenser supported upon a substage; eis
a thick asbestus sereen for protecting the microscope from the heat
aiven oft by the battery of gas-burners f.  This asbestus screen has an
aperture of proper dimensions to admit the light to the condenser d.
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The gas burners are arranged in a series with the flat portion of the
flame facing the aperture in the asbestus screen e. The concave
metallic 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 micro-
scope. With Carbutt’s orthochromatic plates, sensitometer 23, and a
yellow sereen back of the AbLé condenser, I have found that an ex-
posure of from 10 to 15 minuates is required when the sereen is in proper
position to give an amplification of 1,000 diameters with the apochro-
matie objective of Zeiss, ol. im., 3mm., ap. 1.30, and his projection eye-
piece No. d.

My arrangement for focusing is also shown in the figure. The brass
rod ¢ has at one extremity the grooved wheel &, which is connected with
the fine-adjustment screw of the microscope by means of a cord. The
foeusing wheel j may be slipped along the rod i to any desired position,
and is retained in place by a set serew,  The rod i is supported above
the camera by arms depending from the ceiling or attached to the base-
board supporting the camera, at such a height that 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.,



JV—GENERAL RESULTS OF INVESTIGATIONS MADE.

(@) EXAMINATION OF “SMEAR-PREPARATIONS.”

As stated under the heading * Methods of Research,” I have made
smear preparations from the material obtained at my autopsies in the
entire series of eases. These have for the most part been stained with
an aqueons solution of fuchsin.
My preparations of blood from the heart have not shown the presence
of microirganisms even in eases in which I have obtained them by the
cnlture method. This is easily explained. When 1 add two or three
drops of blood to liquefied flesh-peptone-gelatine in a test tube and make
an Esmareh roll-tube, every microirganism present, capable of growing
in this medium, forms a colony. Now, as a rule, the result of such cul-
tures has been negative, but in certain cases colonies of the bacterium
coli commanee, and occasionally of other baeilli, have been developed in
these cultures. But the number of colonies has been comparatively
small, and the solitary and seattered baeilli which produced them might
easily escape attention in a smear preparation, for the amount of blood
nsed in my enlture experiments would make very many of these. The
same remark applies to similar preparations made from the tissues, but
here the result is somewhat different, inasmuch as in a eertain 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:
Autopsy No. 14, Case 1, 1889.—** Direct examination of material from liver and kidney
shows the presence of a large bacillus with square ends.” (My bacillus N.)
Auntopsy No. 18, Case 5, 1850.—* Direc! examination of blood negative, of liver a few
small, oval baeilli in pairs.”

Autopsy No. 22, Case 9, 1580.—% Bacilli in liver on direct examination.”

Autopsy No. 28, Case 15, 18=0,—* Material from liver, in collecting bulb, # hours after
collection, contaius a large bacillus,  Slide 1325.7

Autopsy No. 29, Case 16, 1539, — * Numerous baeilli in liver on direci examination (a).
They are in groups.  Slide 1368,"

Autopsy No. 33, Case 20, 1380.—*“Bacillus N present in liverat time of making antopsy,
Slide 1426.7

Autopsy No. 39, Case 26, 1859.—* Bacillus N in liver. Slide 14697

Autopsy No. 41, Case28, 188).—* Liver contains a few large baeilli (N).  Slide 1436.”

As was to have been expected, my smear prepaations made from
material obtained from the stomach and intestine have always shown
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the abundant presence of microirganisms., As in material from the
same source obtained from persons dying from other diseases than
yellow fever, or from accident, the microirganisms present in the ali-
mentary canal are varions and differ to some extent in difterent indi-
viduals. There is no single one to fix the attention as being pecnliar
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 stomaeh one finds micrococei and baeilli of
various forms and very commonly numerous cells of a torula, resembling
in its morphology torula cerivisec.

The microcoeei resemble those eonstantly found in the healthy homan
mouth, Some are in irregular groups, some 1 long chains, and some in
sarcina-likke groups; but no one form is constant. The baeilli also difter
greatly in morphology. | In one case short oval bacilli in chains were
exceedingly abundant; in other eases bacilli resembling the colon baeil-
lus, or larger bacilli in ehains, were the most prominent forms present. In
the intestine micrococei are not so frequently encountered, and short oval
baeilli resembling the bacterium eoli commune or larger baeilli resembling
my baeillus N are more abnndant. Evidently no conclusions of any
value could be reached by a microscopical examination of these various
organisms without resorting to eunlture experiments, by which they may
be isolated and studied separately. This is the diffieunlt 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 I have not obtained
in my cultures 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 becanse I made only aérobie cultures and they
prove to be * strict anaérobics.” Others havenot developed even in my
anaérobic cultures, and the inference is that the media employed may
not be suitable for their growth. It isquite possible that eertain of the
bacteria of the intestine depend for their development upon some of the
excretory products peculiar tothis loeality. or upon the presence of other
species which evolve produets necessary for their growth.

I have had my attention especially attracted by anextremely slender
and 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 assnmes, and may reach a length of 50 micromillimetres or
more.

(#) AEROBIC CULTURES.

My aérobic cultures from blood drawn from one of the cavities 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
culomnies have developed in Esmarch roll-tubes to which one or more
drops of blood had been added.

4067 ——3
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My first five antopsies, made in 18588, gave a negative result. In caso
G, antopsy 4 hours after death, colonies of two different kinds were ob-
tained in enltures from the blood, liver, and kidney. One of these was
my bacillus a (bacterinm coli commune).

Again, in cases 7 and 3 the result was negative; but in ease 9, in which
the autopsy was made 5 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, 1389. In this case a few colonies of a different bacillus were
found.

In case 18, I again obtained a few colonies of bacillus a.

Case 19 gave a negative result, and in subsequent autopsies I did not
collect 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 cireulation,

The results obtained in my aérobic eultures 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 eoltures from case 6 gave the same bacillus 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 bacillus @ 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 bacillns ¢ was obtained from the spleen and
kidney. In ease 16 numervuns colonies of a bacillus designated by the
letter p, which I now believe to be identical with my baeillus &, were
obtained in my gelatine lsmarch tubes from the liver and kidney., This
autopsy was a late one, having been made 133 hours after death, In
case 13 a few eolonies of bacillus » were obtained from the kidney., In
case 20 the colon bacillus (@) was obtained from theliver; in case 28, my
cultures from the liver contained a liquefying bacillus, In case 29 enl-
tures from the liver contained bacillus a and bacillus x.  In case 30
cultures from the liver contained numerous colonies of bacillus @ and
of bacillus x. In case 33 numerous eolonies of bacillus a were obtained
in gelatine Esmarch tubes from the liver.

A snmmary of these results shows that I have obtained microirgan-
isms in my aérobie cultures as follows: In blood from the heart, 4 times
in 19 eases; in the liver or kidney or both, 13 times in 43 eases.

It will be noticed that the mierotirganisms most frequently encountered
were non-liguefying baeilli, my baeillus a and bacillus a.

We are therefore able to assert in the most positive manner that the
blood and tissues of yellow fever eadavers do not contain aérobie liguefy-
ing organisms, unless by rare exception, and can definitely exclude the
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micrococens of Fréire and the tetragenns of IMinlay from consideration
as possible agents in the etiology of this disease, as both of these grow
readily in the culture mediam used in these investigations and both
liguefy gelatine.

The non-liquefying bacilli fonnd in a certain proportion of the cases
 are not in sufficient numbers or safficiently eonstant to give support to
the view that they are the specific cause of the disease, and the fact
that they are not found in a considerable number of typical cases is
sufficient reason for exeluding them as being directly concerned in its
etiology by reason of their presence in the blood and tissues. Dut 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 sitnation. Under this hypothesis the oceasional presence of
these bacilli in the tissues is to be regarded as acendental and as resuit-
ing from the emigration, during the last hours of life or post-mortem,
of microirganisms from the intestine, and we have to ascertain whether
one of the bacilli found most commounly in the tissues or any other
microirganism present in the alimentary canal is the specific agent we
are in search of,

AEROBIC 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 aérobic enltures do not enable us to
isolate all of the different forms which we may recoznize 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 found in this situation will not grow in the presence of oxy-
gen, both aérobic and anaérobie 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
dilating process by which we obtain isolated colonies in tube No. 3.
The presence of liquefving microirganisms, when these are few in
number, is, however, revealed in No. 1 of a series, although the liquefy-
ing center may include a variety of mieroirganisms, and it is only 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
obtained from the stomach and intestine post-mortem, and from the
alvine discharges during life, that by far the greater number of the micro-
drganisms present do not liguefy gelatine. In a series of Esmarch roll-
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tubes, No. 1 is sometimes completely liquefied in 24 hours, No. 2 may
contain a nnmber of liquefying colonies, but No. 3 almost without exeep-
tion contains isolated colonies of non-liguefying baeilli,  1n a considerable
proportion of the cases there are no liguefying colonies 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 ecrowded minute eolonies. This fact seems to exclude
from consideration the supposition that yellow fever is due to the pres-
ence in the alimentary canal of a liquefying bacillus, as is the case in
cholera.

We micht be satisfied with this general statement but for the
fact that Dr. Panl Gibier, a French bacteriologist, during his visit to
Havana in 1888, encountered a liquefying bacillus which he supposed,
for a time at least, to be the specific microbe of the disease. In view
of Dr. Gibier’s publieation referring to this bacillus, I have given special
attention to a search for liquefying baeilli 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 liguefying colonies have been very numerous. Thus in
case 2, Havana, 1883, my baeillus ¢ was present in my cultures from
the stomach. In ease 4 and in case 1), Gibier’s bacillus (my bacillus g)
was obtained in my ¢nltures from the stomach and intestine. In case
10 my note is, “ single liquefying colony from stomach (Gibier ?).” Case
11, which was an antopsy made 1 hour after death, on the evening of
my arrival at Deecatur, Ala. (October 3, 1888), gave me very numerous
liquefying colonies, both from the stomach and the intestine, and the
liguefying organism turned ont to be the Staphylococens pyogenes aureus.

In my second autopsy at Decatur (case 12) I again obtained numerous
liquefying colonies in my geiatine Esmarch tubes from the stomach and
intestine, 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 eolonies were found in my cultures from the
stomach and intestine (case 13). My notes with regard to this poing
in the autopsies made at Havana in 1389 are as follows:

No.14. “ Noliquefying colonies from stomach or intestine.” No. 15. ** No liquefying
golonies in enltures from intestine ; a few in Esmarch No. 1 from stomaneh.” No. 16.
“ Liguefying bacillns {bac. e} in gelatine Esmarch tubes from stomach and intestine.”
No.17. ** Cultures from intestine bacillus ¢ and a single liquefying colony, not Gibier’s
bae” No, 18 No lignefying colonies from stomach or intestine at end of 24 honrs.”
No. 20, “ Bacillos g, obtained from intestine, Esmarch’s 1 and 2, both liquefied at end
of 24 hours.” No.21. * Gelatine Esmarch No. 1 from intestine lignefied at end of 48
hours, bae. ee.” No remarks in cases 22, 23, and 24. No. 25. “ Noliquefaction of gela-
tine Esmarch tubes from intestine.” No, 27, ¥ Liquefying baeillus in gel. Es. from in-
testine.” Tube No. 1 liquefied at end of 24 hours.” No. 23, “No lignelying coloniesin
], roll-tubes from intestine.” No.29. “ Gelatine Esmarch No. 1, from intestine lique-
fiedd in 24 hours, single lignefying colony in No. 2, numerons non-liquefying colonies
in No. 3, colon, ete.” Later note: * The liquefying baeillus from intestine is g.”
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No 30. *No liquefaction of gelarvine Esmareh No. 1 in 48 honrs; No. 3 eontains nu-
merons colonies of bacillus 2. No, 31, * No liguefaction of gelatine tubes from in-
testine at end of 43 honrs. No. 3 contains mostly colon bacillus., No. 32, “*No ligune-
faction of gelatine Esmarch No. 1 from intestine in 48 hours.” No. 33. Esmarch No.
1, from intestine, contains some liqnefying colonies at end of 48 hours (bac. g.) ; none
in No. 2 and 3, which contain numerons eolonies of the colon bacillus. No. 35. “A
few liguefying colonies in Esmarch No. 1 from intestine.” No. 36. * No lignefying
colonies in Esmarch 1 from intestine.” No. 37. “About 100 liquefying colonies in Es-
march No. 1 from intestine ; none in 2 and 3, which contain colon bacillus and baeil-
Ins 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 eases, but that it has
heen absent in a much greater number, and when present has not been
abundant as compared with the non-liguefying organisms, The infer-
ence is that its presence is aceidental, and that if bears no etiological
relation to the disease, and in view of the facts developed by my cultare
experiments, the broad statement seems justified that yellow fever is not
due to a liqguefying aérolic bacillus.

One reservation might. perhaps, be made before this general state-
ment will be accepted. May not the bacillus of Gibier or some other
liguefying bacillus be pres ent in the intestine during the earlier stages
of the disease and disappear later, so that it is not found as a constant
thing in material ebtained 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 baeilli
were encountered rather more frequently in enllures 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-liquefying organisms
they are very infrequent. This is shown by the following notes made
in Decatur :

Feces, case 1: “ Esmareh tubes contain in great abundanee the colon bacillus, and
in much smaller numbers a lignefying bacillus, 0.” Feces, case 2: “ Esmarch No. 1
containg a liquefying bacillus, same as in case 1, not very numerons, as shown by ab-
sence from tubes 2 and 3.7 Feces, case 3: ©° Colon bacillus the principal form ; a few
liguefying colonies in Esmarch No. 1.7 Feces, case 4: * Liguefying bacillus in tube
1, and a few colonies in tube 2; bacillus g.” Feces, case 5: * Liguefying bacillus in
tube 1, colon bacillus in tubes 2 and 3 (single liqgunefying colony in tabe 2).” Feces,
case 6: * Liguelying colonies in tube 1 (bacillus g), colon bacillus in tubes 2 and 3,
single liquefying colony in tobe 2.7 Feces, No.7: ““No lignefying colonies; a doubt-
ful ease.” Feces, case 5: “ Numerous liguefying colonies in tube 1; bacillus 0.” Feces,
case Y: “Several liquefying colonies in tube 1.7 Feces, case 10: ** No ligquefying col-
onies at end of 458 hours; liguefaction of tube 1 at end of 3 days.” Feces, case 11:
HTnhes 1 and 2 both lignefied at end of 48 honrs.” Feees, case 12: “Toabes 1 and 2
bLioth lignefied at end of 42 hours.” Feces, case 13: “Tobes 1 and 2 both liguefied at
end of 45 hours.”  Feces, ease 14: “ No liquefying colonies at end of 45 hours.” Feces,

"
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ease 15: “Tubes 1 and 2 liguefied at end of 43 hours.” Feces, caze 16: “ Tube 1
partly liquefied at end of 43 hours.” Feces, case 17: “ Numerouns liquefying colonies
in tube 1; bacillns . Feees, case 18: “ Both tnbes lignefed at end of 48 hours.”
Feees, case 19: ““ Tube 1 partially liguefied in 48 hours; tube2not; bacillus 0.” Feces,
case 20: “Tube 1liguefied in 24 hours; no lignefying eolonies in tube 2.7 Feees, case
21: “Numerous lignefying colonies in 43 hours; baeillus ¢ and bacillus e.” Feces,
case 22: “Tabe 1 liguefied.” Feces, case23: “Tuabe 1 liquefied ; tube 2 not.” Feces,
ease 24: “Tabe 1 liguefied in 24 hours; a few colonies in tube 2 ; bacillug o and baeil-
lns e.” PFeces, case 25: “ Both tubes liguzfied at end of 24 hours; bacillus 0.” Feces,
case 26: ““Tabe 1 liguefied in 24 hours; tube 2 about 20 colonies; o and L7 Feees,
27: “Tabe 1 completely lignefied in 24 hours; No, 2, 20 to 30 colonies.” Ieces, case
28: “Tube 1 liquefied in 24 hours ; no lignefying coloniesin tube 2; bacilluse.” Feces,
ease 209: “Tabe 1 liguefied in 24 hours; single colony in tnbe 2.7 Feees, case 30:
“No liguefaction in either tube.” Feces, case 31: “Tobe 1 completely liguefied in
24 hours: baecillus #, and another, not o or g; tube 2 no lignefaction.” Feces, case 32;
¢ No lignefaction in 24 hours; tube 1 lignefied in 48 hours.” Feces, case #3: “Tuba
1 liguefied in 24 hours; all three tubes lignefied in 42 hours; bacillus g."  Feces, case
34: “Tabe 1 not liquefied in 48 hours; some liguefaction on third day; bacillug o.”
Feces, case 35: “ No ligoefaction in 3 days.” Feees, case 36: “* A few liquefying eol-
onies in tube 1.7 Feces, case 37: ““Tube 1 contains a few liquefying colonies; bacil-
lus o.”

It will be noticed that in many instances I have simply noted the faet
that liquefaction of tube 1 oceurred in 45 hours, ete., without specifying
the liquefying organism. This was because I had neither time nor enl-
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 that there is no one which
is constant, but that ligunefaction of the gelatine is due sometimes to
one and sometimes to another organism 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:

Oelober 251 Feces, self. A single liquefying colony in tnbe 1.” October 25: Feces
of convalescents of 3 weeks.,  No liguefying colonies,” Oetober 26: Feces of healthy
man. “ No liguefving eolonies.” October 27: Feces, healthy man. * Neutral reae-
tion; {:mnpltttﬁ]}' ligguetied in 3 4].‘[}.‘5."’ October 27 : Feces of I".(;ln':-lh_‘ﬁcfmt. “ Ahont
20 liguefying eolonies,” October 25: Feees, healthy man. “ Completely liquefied on
third day.” October 23: Feces of convalescent. “Tube 1 completely liguefied in 24
honrs: tnbe 2 on third 1151}'_” Oetober 28: Vecrs, ]u':.'l.ll_.'h_"." man. ** Not liqnl}ﬁl':(L”
October 28: Feces, healthy man. “ Completely liguefied on thivd day.” October 28:
].‘1.{5,_.5, hp“]rh}r man. Y No 1i||1||3l:1.'ii|g colonies.” October 290: ]"l.':{!lﬁ.i-t, convilescent.
“ Zinele liguelying colonies.”  October 20: Feees, convalescent. “Completely ligne-
fied in 4% hours.” November 26: Feees, convalescent. “ Tuobe 1 liguefied: bacillua
e.” November 26: Feces, healthy man. “ Tube 1 lignefied in 48 honrs; a few ligue-
fying colonies in tnbe 25 bacillus e  November 26: Feces, healthy maun. **Tube 1
liquefied in 43 hours: some liquefying colonies in tube 2; Wartzel bacillus.” Novems-
ber 26: Feces, healthy man. *“* Tobe 1 liguefied in 4% honrs, some liguefying colonies
intobes 2 and 3. November 26: Feces, convalescent. **Tnobes 1 and 2 liguefied and
a few 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 eollecting bull, whereas a single oese is earried over to tube No. 2,
and again from this to No. 3.  Evidently, in view of the facts stated, no
special significance ean be attached to the presence of any one of the
liquefying organisms encountered, and the bacillus of Gibier must take
its place, besides my baeillus o, and my bacillus e, as being one of the
liguefying organisms occasionally present in the intestinal contents of
yellow fever patients.

Tnasmuech as nonliquefying baeilli ave constantly present in great nwm-
bers, ouwr investigation calls for w earveful study of this elass of organisms,
and muech of my time has been devoted to this portion of the research,

As already stated, when my cultures from the blood or tissues have
given a positive result the microorganisms present have been nonliguefy-
ing bacilli, and those most frequently found have been my bacillus e
and my bacillus 2. Both of these have been present in my enltures
from the intestinal eontents, and I ean not donbt that this is the source
from which they made their way into the blood. I have identified
bacillus e with the becleriuwm colt commune of Ilscherich, and it is con-
sequently excluded as the specific cause of yellow fever, Bacillus a I
have not obtained up to the present time in my comparative rescarches,
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
ease. I 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
baecillus (@) with which it is associated,

In my first eulture experiments, made in 1835, [ was very much puzzled
by the contradictory results which I obtained in inoculating my cultnres
into rabbits and guninea pigs. 1 believe now that the promptly fatal re-
sults obtained in certain cases in which I injected cultures which I sup-
posed contained only baceillus @ were due to the presence also of my
baecillus x.  The characters by which these bacilli are to be dis-
tinguished, and a detailed acconunt of experiments made with them,will
be givenin a subsequent portion of this report, in which also a systematic
account will be given of some other nonliquefying baeilli encountered
in association with them.

In thirteen of my autopsies I have collected urine through the walls
of the bladder. My culture experiments with this have given a nega-
tive result in ten eases, and in three I have obtained microdrganisms,
viz: In case 1, “several colonies of baeillus a in enlture from urine;”
in ease 2, ““the tubes from stomach, intestine, urine, kidney, and spleen
all contain numerous colonies of a liqguefying bacillus” (my bacillus e);
in case Y, “ numerous colonies of bacillus a in eultures from blood, liver,
urine, and kidney.”

(¢) ANAKROBIC CULTURES.

My method of making anaérobie enltures has already been deseribed,
and an account of the various microdrganisms 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 tissues are concerned, similar to that obtained in
my aiérobie cultures. That is, various microdrganismshave been en-
countered in the series of cases in whieh this method has been applied,
but no one of them hias been econstant, and in a considerable proportion
of the cases the result has been entirely negative.

Some of the microirganisms isolated in my anaérobic cultures are
identical with those obtained in aérobie eultures from the same source;
for my bacillus a, baeillus «, 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 tissnes obtained post mortem at a considerable interval after
death, a number of “ strict anaérobic” bacilli, Some of these 1 have
isolated and shall describe hereafter.

The following extracts from my note book will show the general re-
sults obtained by this method.

Case 14, Havana, April 23,1339: Soldier in military hospital. Sick Sdays: antopsy
9 hours after death. *Direct examination of material from liver and kidney shows
a large bacillus with square ends (bacillns N). Numerous granular colonies in
anairobic enlture from liver (N). Five liguefying colonies in anaérobic culture from
kiduney."” :

Associated with my baeillus N in the anaiirobic cultures from the liver of this case
was a microdrganism in chains, which I was at first disposed to regard as a short
bacillus and designated with the letter 6. This I isolated and have still in enltiva-
tion. I now regard it as a streptococcus.

Case 15, April 28, 1280: Sick 10 days; antopsy ¥ hours after death. *“No micro-
drganisms on direct examination of material from liver and kidney. No development
in airobic or anaiétobic Esmareh tnbes, from liver and kidney.” Case 16: Sick 7 days;
autopsy 134 hours after death. Numerous colonies of bacillus x in gelatine cultures
from liver and kidney; anaérobie cultures from liver and kidney contain the same
bacillus, Case 17: Sick 5 days; auntopsy 5 hours after death. No colonies either in
atrobic or anairobie cultures from blood, liver, kidney or urine.” Case 18: Bick 5
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 baecillus a. Anaérobic agar Esmarch tube from blood contains
nnmerous colonies of bacillus a anid of a short bacillus in chains, slide 1078.  Anaérobie
agar Esmarch tube from kidney e ntains numerous colonies; bacillus w, the same
from liver.” Case 19: * No colonies in gelatine Esmarch tubes from blood or liver;
no development in gelatine anaérolne tube from blood.” Case 21: Sick seven days;
anfopsy 10 hours after death. *“No colonies in gelatine Esmarch tobe from liver;
numerous colonies of bacillus N in anaérobic agar Esmarch tube.” Case24: Sick 5
days; auntopsy 44 hours after death. ‘‘No development in anaiérobic cultures from
liver and kidney.” Case 30: * Aérobic cultures from liver contain both bacillus a and
bacillus z. Anaérobie culture from liver contains bacillus N and bacillus 0.”  Case
31: “ No development in a#robic or anaérobic cultures from liver.” Case 32: **No
development in aérobic culture from liver, baeillus N in anaérobic cultures from liver.”
Case 35: “No microiirganisms in liver on direct examination ; no development in
airobic or anaérobic enltures from liver.” Case 36: * The anaérobic enlture from the
liver in this case gives numerons colonies of a facultative anaérobic bacillus.”  Case
47: No colonies in anaérobic eultnre from liver. Case 33: “A few colonies of bacillus
z in anaérobic enlture from liver.”
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(d) RESULTS OF EXAMINATION OF TISSUES KEPT IN AN AN1ISEPTIC
WRAPPING.

Upon removing the antiseptic wrapping from a piece of liver or kid-
ney preserved as heretofore deseribed, I have usnally found the exterior
of the piece to be thoronghly sterilized and free from any signs of pu-
trefactive chanze. The interior, also, usnally has a fresh appearance
and is without any putrefactive odor. DBut a microscopical examina-
tion of a stained smear preparation shows that a large number of micro-
organisms are present, although smear preparations from the same
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 from the
eadaver at an autopsy made within a few hours after death. For the
numerons microirganisms 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 destronction of any baecteria which might acei-
dentally fall upon the fragment after opening the eavity of the abdo-
men ; and, as stated, the exterior of the fragment is perfectly preserved
by the antiseptic wrapping. Comparative experiments made with
pieees of liver obtained from persons dying with other diseazes have
given-a similar result, and, even in a ease of sudden death, in which the
antopsy was made almost immediately, I have found numerous micro-
Organisms.

The one which I found most constantly and most abundantly in yel-
low-fever tissues preserved in this way was a large anaérobic bacillus—
my bacillus 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 specific infections agent in
the disease under investigation. DBt before leaving Havana, 1 had
already found what appeared to be the same bacillus in a piece of liver,
preserved in the same way, which I obtained from a case of tubereulo-
sis; and since my return to Baltimore I have found it in other compar-
ative autopsies; so that I now feel compelled to exclude it from consid-
eration as having any etiological relation to yellow fever.

A number of the baeilli 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 directly by means of Esmarch roll-tubes, or indireetly by inoeu-
lations into guinea-pigs.

These bacilli are either strict or facultative anaérobies, and they are
all able to grow in a decidedly acid medinum. 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 glyece-
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rine has been added. I therefore aseribe the very aecid reaction of the
interior of the piece of tissue, kept as indieated, to the presence of these
acid-producing baeilli, I give below some extracts from my notes re-
lating to this material kept in an antiseptic wrapping for 48 honrs:

Case 1, Havana, May 12, 1388; “ May 14, examined liver and kidney kept in labora-
tory for 48 hours. On section there is no putrefactive odor. The kidney contains a
large bacillus with square ends—slide 230 ; the liver contains the same bacillus—slide
231" Case 12, May 13, 1839: ¥ Liver kept in laboratory 48 hours has on cut snrface
an intensely acid reaction ; kidney also has intensely aecid reaction: both contain
bacillng N and a small oval bacillus (slide 1051)." Case 23, June 4, 1889: “ Liver
48 hours in laboratory § no odor, slightly acid reaction, bacillus N not present,” Case
24: ¢ Liver 36 hours in laboratory contains baecillus N in large numbers—slide 13365 bas
no odor and an acid reaction.” Case 29: “ Liver 42 hours in laboratory has an acid
reaction, no odor, and contains bacilli resembling x—slide 1375, Both colon haeillng
and bacillug z obtained from this liver kept 42 honrs in laboratory, also baeillus of
rabbit septicemia by inoculations.” Case30: “Liver 43 hours in laboratory con-
tains bacillus N and other bacilli—slide 1414 ; acid reaction.” Case 31: ** Liver 48
hours: acid reaction, baecillus N—slide 1417 Case 33: “ Liver 42 hours; bacillns N,
acid reaction, fresh appearance.” Case34: * Liver 4% hours; contains baeillus N in
small numbers, fresh appearance, no odor, acid—slide 1437." Casze 35: “Liver 48
hours; bagcillns N—slide 1442 ; very acid reaction, no odor, fresh appearance.” Case
36: “Liver 43 hours, acid, fresh appearance, no odor, bacillus N—slide 1455." Case
37: “Liver 43 hours in laboratory ; putrefaction has commenced ; varions baeilli pre-
gent ; reaction faintly acid.” Case35: * Liver 42 hours ; fresh appearance, ho ador,
acid reaction, contains bacillus N —slide 1468.7 Case 39: “ Liver 48 hours, bacillus
N.” Case 40: “ Liver 43 hours ; putrefaction commencing; various bacilli ineluding
N —slide 1477.7

COMPATRATIVE -\.UT(‘JI'F—IRF..

No. 1, Havana, May 17, 13=9: * Liver and kidney from case of tnberenlosis ; antopsy
2 hours after death. May 19, eut surface of liver has a very acid reaction and con-
tains bacillns N in large nnmbers; kidney contains some bacillus in smaller numbers ;
bacillus x not present.”

No. 2, Havana, May 19: “ Autopsy 1% hours after death; tuberculosis: kidney at
end of 4% hours fresh ; no microirganisms; liver, putrefaction ; cut surface, acid; con-
tains n large bacillus with round ends; bacillus N not present—slide 1120.”

No. 3, Havana, May 22: Case of heart disease. “Liver at the end of 4% hours con-
tains bacillus N; ent surface has a very acid reaction; bacillus x not present.”

No.4, Havana, May %5: Abscess of liver. ** Antopsy one-half hour after death. No
microdrganisms on direct examination at end of 4% hours; staphyleoccus obtained in
culinres; ent surface of liver has a slightly acid reaction.”

No. 5, Havana, May 25: Insane woman. *‘Antopsy 5 honrs aﬂ:ﬁr death; putrefac-
tive decomposition of liver kept 48 houors in antiseptic wrapping.”

No. 6, Havana, May 30 : Tuberenlosis. ‘““ Autopsy 6 honrsafter death; bacillus ¥ not
present; slichtly acid reaction.”

No. 7, Havana, June 2: Heart disease ; autopsy 5 hours after death. * Liver putrid
at end of 42 hours,”

No. 8, Baltimore, October 30: Tuberculosis; autopsy 5 hours after death. “Liver
preserved 45 hours in antiseptic wrapping has a fresh appearance, no odor, acid re-
action ; contains large bacillus with round ends and end spore—slide 1455.”

Cuse 9, Baltimore, Novenber 12, 1889 Tubereular meningitis ; autopsy 64 hours after
death. *Liver kept for 4% hours in laboratory has an acid reaction and contains
various baeilli; one very large with round cnds, one long and slender—slide 1505 5
bacillus N not present.”
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Case 10, November 13, 1830: Osteomyelitis of tibia, amyloid liver, and kidney.
Y Liver 48 hours in laboratory is perfectly preserved, has a fresh appearance and no
odor, very acid reaction. Contains numerons and various baeilli, one resembling N7

No. 11: Tuberenlosis; antopsy 24 hours after death. * Liver 48 hours in labora-
tory very soft, and has an empyrenmatic odor ; contains a large bacillus with round
ends; bacillns N not present.”

Case 12: Tuberenlosis; antopsy 8 hours after death, Liver in oven at 35° for 48
hours; soft, putrefactive odor; alkaline reaction ; varions bacilli present, N not recog-
nized.

Case 13: Death from chloroform; autopsy at once. * Liver preserved in antiseptic
wrapping ; opened at end of 45 hours has an acid reaction and fresh appearance ; con-
tains a large anaiirobic bacillus with end spores—slide 15437

Case 14: Heart disease ; antopsy 7 hours after death. ¢ Liver, 48 hours, fresh ap-
pearance, no odor, acid reaction ; eontains various haeilli—slide 1550."

Caze 15: Peritonitis after laparotomy. * Liver in antiseptic wrapping at end of
4= hours is perfectly fresh in appearance. has a very acid reaction, and contains larze
anacérobie baeilli in great pnmbers which appear to be identical with my baecillus N,
These were not obtained in an anaérobie enlture in glyeerine agar, bot were present in
an anairobic eulture in blood serum and glyeerine agar mixed, associated with other
bacilli—slide 1893,

Case 16: Tumor of uterns; antopsy 4 hours after death. * Liver preserved 43 hours,
fresh in appearance, no odor, very acid reaction ; various bacilli; bacillus N not pres-
ent.”

These notes show that the large anadérobie bacillus which I have
designated by the letter N was more constantly present in the liver
from my yellow-fever eases 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 acclimated persons dying in the infected city during the
epidemic season might carry 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 outzide of the area of possible yellow-
fever infeetion. Having found it in my comparative antopsy No. 15,
mide in the city of Baltimore, in January, 1890, I ecan 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 enltures of the
various bacteria whieh I have isolated in connection with my systematic
description of these microdrganisms, At present it is my intention to
record the results obtained from inoenlations 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, published in the annual
volume of the Marine-Hospital Service for 1589,
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We quote as follows from Dr. Freire’s principal work (Doctrine Microbienne de la
Fievre, Jaune, 1835) :

¢ My first experiments made upon the monkey and the dog gave a negative result
(p. 35).

i T have also inoculated black vomit into a dog, repeating the injection twice, at
intervals of some days. * * * No phenomenon indicative of yellow fever mani-
fested itself (p. 36).

“ Fowls and pigeons also enjoy a complete immunity, as we shall see further omn.
After having inoculated these animals with blood drawn direetly from the corpses of
vellow-fever patients, and also with eunltures of different degrees of transplantation,
withont having snceeeded in any case in transmitting to them the malady, I turned
my attention to other animals, to rabbits and to guninea-pigs.

¢ My attention was especially called to gninea-pigs beeanse a merchant of the
place said to me that just when the epidemie had attained its maxinm 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 guinea-pig is very subject to various forms or
septicecemia, and that those who have endeavored to raise them in lati-
tndes where yvellow fever does not prevail have often experienced heavy
losses, especially during hot weather and when their cages are not care-
fully cleaned. My guinea-pigs in Havana in 1579 did not contract
yellow fever, although they were exposed on an infected ship during
the hottest part of the year for a period of 48 hours. Moreover, Dr.
Freire himself 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-
ceeded to varions experimental researches. We have inoculated a large nmnber of
guinea-pigs, not only by the method of vaccination but also by subecutaneous injee-
tion of enltures of the microbe in gelatine. These cultures showed themselves fertile
in characteristic organisms, and their energy had already been proved, since their in-
oenlations had caused the death of several animals. Very well; these inoculations
made in July and Augnst have given only negative results. The animals presented
a slight elevation of temperature, but survived the consequences of the inocnlation.
Even the blood of patients sick with yellow fever inocnlated into animals in the
months of July and August could not canse their death. Indeed, on the 15th of Angust
we Lave injected with the blood of a patient attacked with yellow fever nine guinea
pigs. The following is the course of the temperature as observed:

| Relore | After injection.

MNumber. the exper.-|——— e
iment. | July 16. | July 17. | July 18. | July 19,

o G [+ o | o
P L T s e i e e B R Y 38.0 0.0 37. 8 38.2 | 3.0
pen s e e e e ey R 4R 8 28,7 o0 2.0 9. 6
AR SR e ir ) by A e b R 39.0 39,0 3B. 0 38.4 38. 8
R R e R 38.6 9.9 29| sas| 38.6
R T e o N 300 30.2 28,0 89.9 | 39.0
g T e 38.8 30, 0 38, 8 39.8 | 40,0
L et AE E s 20.1 39,0 38.5 | 3%.9 | 49.4
e e e e e 49.2 80,2 a7.4 | 30,0 38.5
B g e e D e e ges ol aH R 34, 2 39.6 | 39. 2 8,5

| . | I
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“ The following days the temperatures of nearly all of these animmals became nor-
mal. None of them died.  The fact shows the innocuity, due to a change of season,
of the inoeulations which a month previonsly showed themselves virulent and so
toxie that they infallibly cansed the death of all the animals™ (p. 235).

Dr. Freire has referrved to the experiments of Dr. Rangé, “#Médecin
de premicre classe,” of the French navy, as confirming his own. These
experiments were made during an epidemie, which occurred in 1853,
upon the Iles du Salat (Guayana),

The inoculation experiments of Dr. Rangé were made during the
keight of the epidemie, in the month of April, He says:

“In guninea-pigs inoculation of blood taken directly from the patient was not fol-
lowed Ly any result. Inocnlations with blaek vomit, cultures from Blood, or cultures
Jrom black vomit gave always a positive result; that is to say, they were followed by
reactional phenomena. Four times they determined death.”

These cultures, like those of Dr. Freire and others obtained from the
same source, no donbt contained varions 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 epidemiec season does not kill guinea-pigs. We
must therefore conclude that the death of gninea pigs inoculated by Dr,
Freire during the epidemic season resolted not from yellow fever, but
from inoculation with some pathogenic organism which was abundant
during the summer months, and consequently was present in his eul-
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 accident, especially when kept in foul cages. Itsown discharges
and the remnants ot food in its cage furnish a pabulum in which a mul-
titude of microdrganisms are to be found. Owing to the shortness of
its legs its abdomen is constantly seiled with this material, and it any
pathogenic organism is present an inoculation wound made for experi-
mental purposes can scarcely fail to be infected with it.

It is scarcely worth while to give in detail the experiments upon
guinea-pigs made by Freire in which death followed the inoculation,
and in every one of which the assuwmption i3 made that the animals
succumbed to yellow fever, But his summary statement of these exper-
1uments presents some points of interest. Thus we find that one ani-
mal died at the end of a few hours, while one lived for 30 days. Yet
death in both of these extreme cases is ascribed to yellow fever, resnlting
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 eon-
firm those of Rangé as to the innocuity of yellow fever blood when in-
jeeted into guinea-pigs in considerable quantity. This is shown by the
following experiments ;
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May 13, 1529, —Injected one-fourth of a cubic centimetre of blood obtained at antopsy
from heart of case T into the abdominal cavity of a very small guinea-pig. Result
nesative.

May 13, 1889, —Injected one-half of a enbic centimetre of blood sernm from heart of
ease 17 into cavity of the abdomen of another small guinea-pig. Result negative.

May 23, 1829, —Injected subeutancously and also in cavity of abdomen a small
amount of ernshed liver tissne from case 19 into guinea-pig No. 54. No result.

May 26, 1820.—Injected into snbentaneous tissue of guinea-pig No. 58 one-half
of a cubic centimetre erushed liver tissne from case 20.  No resalt.

June 4, 1250, —Injected subentaneously into gninea-pig No. 52 5 minims of crushed
liver tissue from case 22, No result.

June 13, 1259, =Injected subentaneously into guinea-pig No. 100 one-half of a eubic
centimetre bloed and erushed parenchyma from liver of case 24. No result.

Jire 13, 1859, —Injected subentaneounsly into guinea-pig No. 101 one cubic centi-
metre blood and erushed tissue from kidney, case 24, No result.

June 29, 1289, —Injected subeutaneously into guinea-pig No. 126 one -half of a cubie
cmmmn,tr{: blood and liver pulp from case 25, No result.

All of these injections were made with material in which no micro-
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, 1839, —Injected subeutaneonsly into cuinea-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 subentaneous adema
extending from point of inoculation, and the effused serum contained a large anacrobie
bacillus, my bacillus N.

July 16, 7.30 a. m.—Injected subentaneounsly into guinea-pig No. 153, 5 minims of
blood from liver, case 24, containing a large bacillus; slide 1325 (N 7). The animal
died at 10 p. m. Extensive subeutaneous effusion of bloody sernm.  Baeillus N re-
covered from liver.

These experiments show that blood and liver tissue obtained at recent
autopsies do not, as a rule, kill guinea-pigs, but that in exceptional
cases, in which the large anaiérobic 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
tissue into rabbits.

August 9, 18589, —Injected subentaneonsly into rabbit No. 158 2 minims of crushed
liver tissue from case 30, Result negative.

August 12, 1839, —Injected subentaneonsly into rabbit 164 5 minims of material
from liver of ease 32, Resnlt negative.

August 13, 1880, —Injected subentaneonsly inte rabbit 129 4 minims of material
from liver of case 33. Contains bacillus N, slide 1426.  Result negative.

Aungust 15, 1839.-—Injected snbentancously 1 cinbie centimetre material from liver of
case 35, principally blood, into rabbit 170, Result negative.

Augnst 19, 1583, —Injected subeutanconsly one-half of a enbic centimetre material
from liver of case 36 into rabbit 178. Result negative.

August 21, 1859, —Injected subecutaneously into rabbit 153 2 minims material from
liver of case 37, Result negative,

August 22, 1839, —Injected subentaneounsly 1 eubic centimetre blood and liver tissue
from case 38 into rabbit 184, Resalt negative.

These experiments suflice to show that as a rule blood and liver tis-
sue from a recent autopsy is not pathogenic for rabbits. Duat in the
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following case death resulted from the subcutaneous injection of similar
material :

Awgust 10, 1880, —Injected subentaneously into rabbit 159 3 minims fromn liver of
case 31, Animal died in convulsions at 1 p. m., August 12,

The baeillus of rabbit septiciemia was recovered from the liver in an
agar-stick enlture.

The same bacillus was obtained indirectly from another case, as
follows:

Guinea-pig No. 172 ipjected July 31 with material from liver of case
29, kept 45 hours in an antiseptic wrapping, died the following day.
Anaérobie culture in glycerin agar from the liver of this guinea-pig
eontained bacilli and was injected (1 enbie centimetre) into guinea-pig
144, which died at the end of 32 hours from the time of injection. An
anaérobie eulture in blood serum from the liver of this guinea-pig was
injected on August 6 into rabbit 130, which died the following day,
The blood and liver of this rabbit contained a small bacillus with
stained 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 baeillus was fully identified as Koeh's bacillus of rab-
bit septiciemia, now generally admitted to be identical with the bacillus
of fowl cholera, first described by Pasteur as a micrococcus.

YELLOW FEVER URINE NOT PATHOGENIC FOR RABDBITS,

May 5, 1280 —Injected into cavity of abdomen of rabbit 101 7 enbic centimetres
urine from case 16, drawn at autopsy throngh walls of bladder. Result negative.

May 10, 1280 —Injected into cavity of abdomen of rabbit 105 (weight 1,000 grammes)
11 enbic centimetres of albnminouns yellow fever nrine from a case in the third day of
the disease. Temperature, 30 minutes after the injection, 104° It, ; respiration nor-
mal. The animal remained in good bealth until used for another experiment.

July 29, 15230, —Injected into cavity of abdomen of rabbit 133 (weizht about 1,000
grammes) 10 cubic centimetres of highly albuminons urine from a case in the fourth
day of the disease ; urine collected two hours before injection ; slightly acid ; specific
gravity, 1.025. Result negative.

VIRULENCE OF LIVER TISSUE KEPT FOR 45 HOURS IN AN ANTISEP-
TIC WRAPPING. '

I have already referred to the fact that a piece of liver or kidney
from a yellow-fever patient which has been enveloped in an antiseptie
wrapping at the time of the autopsy contains numerous microirgan-
isms when the antiseptic wrapping is removed at the end of 48 houors.
Now, if a little material from the interior of one of these pieces is in-
jected beneath the skin of a guinea-pig my experiments show that
death generally oceurs 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 occurs inside of 24 hours,
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and at the antopsy an extensive accumulation of bloody sernm is found
in the subeutaneous connective tissne. This gravitates to the most de-
pendent position, and commonly the entire wall of the abdomen is filled
with the bloody fluid, which acenmulates to such an extent as to form
a large fluctuating pouch.

The effused bloody serum usunally eontains various baeilli, among
which the most conspicuous is my bacillus N, which is sometimes present
in great numbers and almost in a pure eulture, This bacillus does not
invade the blood and is not found in smear preparations or enltures
from blood taken from the heart or material itom the liver, Cultures
from the liver or blood, however, almost always give one or more bacilli,
which have been associated with baecillus N in the liver tissue, pre-
served for 48 hours, and which was used for the inoculation. Very
commonly I have obtained in these cultures my bacillus a or bacillus x,
or both of these.

Two or three minims of the bloody serum present in the subentaneons
tissue injected into another gninea-pig also causes death with the same
symptoms and pathologieal appearances, and in the same way a third
may be inocnlated from the second, and so on. But the virulence
appears to Jdiminish, 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 EXPERIMEXTS MADE IN HAVANA IN 1880,

May 14, 4 p. m.—Injected subcutaneously into guninea-pig No. 43 a small amount
of erushed liver parenchyma from piece kept 43 hours in antiseptic wrapping, from
ease 18. The animal was found dead at 6 o’clock a. m,, May 16, There was an ex-
tensive collection of bloody serum in the snbentanecns connective tissne, which con-
tained baeillus N in large numbers and other bacilli, The liver was dark in color
and rather soft, spleen normal.

May 16, 10 a. m.—Injected subentaneously 3 minims of bloody sernm from suben-
taneons connective tissne of gninea-pig No, 43, into gninea-pig No. 45. Died morning
of May 21, extensive subcuntaneous @dema; liver and spleen normal and do not con-
tain baeilli.

May 24, 4 p. m.—Injected snbentaneously into guinea-pig No. 56, 2 minims from
liver of case 19, kept 48 hours in laboratory. Found dead at 6 a. m., May 20. No
snbentaneons wdema; gall bladder mueh distended; no mierodrganisms in liver;
abdominal viscera normal in appearance. Pure culture of bacillusz obtained from
Blood of heart.

July 5, 1 p. m.—Injected subeutaneously 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 snbentaneous wdema, Abdominal viscera normal in
appearance. Pore culture of bacillus & obtained from blood of heart.

July 21, 9:30 a. m.—Injected subeutaneously into gninea-pig No. 172, 2 minims of
material from liver, case 29, 4% hours in antizeptic wrapping. Died at 11:30 a. m.
the next day. No subentaneons edema; spleen very large and dark in color; small
intestine hyperiemic and contains a bloody fluid., No microirganisms in enlture from
liver and blood from heart in agqua coco.  Anaérvobic culture in agqua coco contains a
bacillus having vibrio-like movemeuts,

August 11, 10 a. m.—Injected subeutanconsly into guinea-piz 185, 3 minims from
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liver of case 30, 48 hours in antiseptic wrapping. Dead Aogust 13, at 6 a. m. Exten-
pive subeuntapeons @dema. Coltores in adrobic gelatine tubes from subentaneons
bloody serum contain colon bacillus,

August 15, 2:30 p. m.—Injected subentanconsly into gninea-pig No. 190, 4 minims
of material from liver of case 21, 45 honrs in antiseptic wrapping ; contains bacillug
N. Animal fonnd dead at 6 a. m. the next morning.

August 21, 11:30 a. m.—Injected subenfancously 1 minim from liver of case 36, pre-
gerved for 42 hours in antiseptic wrapping, No result.

August 24, 12 m.—Injected subeutaneously into guinea-pig 187, 2 minims of mate-
rial from liver of case 33, preserved 43 hours in an antiseptic wrapping. Found dead
at 6 a. m. the next morning. Usoal snbentaneons wdema containing bacillus N
slide 1470. :

EXPERIMENTS UPON RABBITS.

August 11, 1889, —Injected snbentaneonsly info rabbit, No. 161, 4 minims of material
from liver of case 17, kept 36 hours in antiseptic wrapping; contains bacillus N,
Resunlt negative.

NoTe:—Three minims of the same material killed guinea-pig No. 185,

August 17, 1859, —Injected subentaneonsly 4 minims of material from liver of ease
35, kept for 48 hours in an antiseptic wrapping, into rabbit No. 176. No subeuntane-
ons ;iedema. A mofile bacillus recovered in aérobie eulture from liver: slide 1461,

July 30, 3:30 p. m.—Injected subeataneonsly into rabbit 136, 10, minims of bloody
serum from subeutaneous connective tissues of gninea-pig 134; contains bacillus N
and other bacilli ; slide 1369.  Animal found dead at 5 a. m. the next day. Some sul-
ecntaneous edema,

July 31, 9 a. m.—Injected snbentaneonsly into rabbit 139, 2 minims of bloody sernm
from cellnlar tizsue of rabbit 136. Animal died at 9 p. m. the same day. Very littlo
snbeutaneous mdema.

Awgust 11, 10 a. m.—Injected snbentaneounsly into rabbit No. 161, 4 minims of
material from liver of case 17, preserved 36 hours in an antiseptic wrapping ; contains
bacillus N. Result negative.

August 11, 3 p. m.—Injected subentaneonsly into rabbit 162, 5 minims bloody sernm
from cellnlar tissne of guinea-pig 150, just dead, contaicing bacillus N and other
bacilli; slide 1415. The animal died at 10:30, Auguost 15 ; abseess in middle of belly,
liver dark in color, spleen normal. The liver of this rabbit, kept 4% hours in an tisep-
tic wrapping ; had on acid veaction and contained baecillus N.

August 17, 830 a. m.—Injected subentaneously into rabbit No. 176, 4 minims of
material from liver of ease 22, 453 hours in antiseptic wrapping; contains bacillus N ;
glide 1442, Dead August 21 at 6 a. m. A motile airobie baeillus obtained in culture
from liver ; slide 1461. No subentaneous wdema.

COMPARATIVE EXPERIMEXTS,

June 1, 1339, 10 a. m.-~Injected subentaneonsly into guinea-pig No. 72, 3 minims
of material from liver of case of tuberculosis, kept 48 hours in antiseptic wrapping ;
slide 1157 (comparative antopsy No. 6). Animal found dead the next dayat 6 a. m.
Extensive collection of bloody sernm containing bacilli in snbentaneons tissues ;
slide 1193,

November 20, 1839, 3 p. m.—Injected subentaneonsly into gninea-pig No. 173, a little
material from interior of piece of liver kept in antiseptic wrapping for 43 hours, from
comparative antopsy No. 10; slide 1517,  Animal found dead at 9 a. m. the next day.
Extensive subentanecns edema; containing various bacilli; slide 1531,  Spleen en-
Jarged ; no microirganisms recognized in smear preparation.

November 22, 10:30 a. m.—Injected sub-cutaneonsly 2 minims bloody serum from
connective tissue of guinea-pig No. 173 (above) into guinea-pig No. 174.  Animal died

4067——9
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at 330 p. m., November 23. Considerable subeutaneons mdema (slide 1526), from
which enltures in gelatine roll tubes give a liqnefying bacillus of the protens group.

November 30.—A enltore of this lignefying baeillus in agua coco, injected subentane-
ously into guinea pig No. 176, gave a negative resnlt.

November 23, 4 p. m.—Injected subentaneonsly 3 minims bloody serum from cellu-
lar tizssnes of rainea-pig No. 174, Animal found dead on the morning of November 25.
Extensive subentaneons axdema containing bacilli (slide 1527).  Liquefyicg baeillus
recoverad from liver.

November 25, —Injected subentaneonsly 2 minims bloody serum from goinea-pig
No. 177. Animal recovered.

Nevember 30, 5 p. m., 1239 —Injected subeutancously 2 minims material from liver
of comparative aitopsy No. 13, preserved 42 hours m antiseptic wrapping, into gninea
pig No. 131. Dead next morning at 9 o'clock. lxtenzive subentaneous effusion of
bloody serum with separation of integument; bloody seruin contains a long bacillus
(slide 1544).

December 2, 330 p, m,—Injected subentancously S minims bloody serum from eelln-
lar tissue of gninea-pig No. 151, into guinea-pig No, 152 (malerial had been kept 24
hours in laboratory in the sterilized collecting bulb). Annual found dead at 9 a. m.,
December 5. Extensive subentancous collection of Dloody sernm which containg vari-
ous bacilli (slide 1556). Gelatine roll-tnbes contaiu a liguefying baeillus, a proteus.

Decentber 5, 11 a, m.—Injected subentaneously 3 minims of bloody serum from cel-
lular tissue of gninea-pig 122, iuto guinea-pig No. 185, Found dead next morning.
Some subentaneons edema (slide 1559).

December 6, 9 a. m.—Injected subentaneously into guinea-pig 156, 3 wminims of bloody
gerum from cellnlar tissue of guinea-pig 185,  Apimal recovered.

Jawuary 4, 3 p. m., 15800, —Injected snbeataneously 3 minims of material from liver,
comparative autopsy No. 14, kept 4% hours in antiseptic wrapping, into guinea-pig
191 ; contains a large bacillus resembling N ; slide 1592, Animal died next day at 3
p- . Extensive collection of bloody sernm in snbentaneous connective tissne con-
taining bacillus N ; colon bacillus obiaived in culture from liver.

January 5, b p. mo—Injected snbentancously into guinea-pig 193, 4 minims of hlchy
sernm from cellular tissne of guinea-pig 191, Animal very feeble and killed at 5 p. m.,
January 6. Extensive subentaneons ademn ; bloody serum contains bacillus N,

January 6,5 p. m.—Injected subentaneously into guinea-pig 194, 4 minims of bloody
gserum from cellular tissue of guinea-pig 1935, Found dead at 9 a. m,, January 8  No
subentaneous aedema; liver dark in color and full of blood ; spleen enlarged; eolon
bacillus recovered from liver.

These comparative experiments suitice to show that the virulence of
liver tissue kept for 45 hours in an antiseplic wrapping is not peculiar to
yellow fever,

MATERIAL OBTAINED FROM THE STOMACII S00N AFTTER DEATH 15
VIRULENT FOR GUINEA LGS,

The stomach is usually found to eontain a considerable quantity of
fluid, which may correspond with that ejected during the last hours of
life—* black vomit”—or may be a gramous and thick fluid, having a
brownish color, and containing a variety of microirganisis, together
with the desquamated epithelinm cf the stomach.

Aérobic cultures from this material show the presence of a variety of
microorganisms, among which the most constant and most abundant is
my bacillus @,  Various anatrobie baeilli are also present, including my
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bacillus N. This material injected into guinea-pigs usually produnces
a fatal result within 24 hours.

June 4, 10 a. m.—Injected subentaneonsly into guinen-pig, No. 80, 3 mivims of fluid
obtained at antopsy from stomach of case 22, At 1:30 the animal was observed to
be very restless, Found dead-the next day at 6 a. m. Extensive subcutancons
wdema, and softening of abdominal muscles.

June 4, 10 a. m.—Injected subeutaneously into guinea-pig =4, one-hall of a enbic
centimetre black vomit from stomach of case 23, obtained at antopsy. Died at 4 p.
m. next day. Extensive subeuntancous cdema.

June 29, 1 p. iN.—II]juGiI.:d suhmltuhrmls]y into ;-;ni:lu-.n-]:i;_-: 124, 2 minims of dark
grumous material from stomach ; ecase 25, acid reaction.  No result.,

July 3, 12:30.—Injected subentaneonsly into guinea-pig 128, 5 minims of bloody fluid
from stomach, case 27. Diedat1:30July 4. Extensive subeutaneonswdema. Culture
from liver several different baeilli (slide 1281), Culture from heart, colon bacillus.

July 16, 7 a. m.—Ipjected snbeutaneously into guinea-pig 152, 5 minims of bloody
fluid from stomach of case 28,  Animal died at 12m., July 17. Extensive subeutaneouns
dema,

TYPICAL “BLACK VOMIT” COLLECTED DURING LIFE AND INJECTED
AT ONCE INTO GUINEA-PIGE IS NOT PATHOGENIC,

June 27, 10 a. m.—Injected subeutaneously into gninea-pig No. 122, 1 enbic centi-
metre black vomit from yellow fever case in military bhospital (typieal black vomit
with very acid reaction). Result negative.

Jily 5, 4 p. m—Injected subentaneously into guinea-pig 1340, 1 cubic centimetre of
acid black vomit from ecase in military hospital, sick 7 days. Resnlt nezative.

July 8, 4 p. m:—Injected subentaneously into guinea-pig 140, one-half of a eulue
eentimetre, acid black vomit (same as in Foinea-piz 139). HResult nezative.

I may remark here that my ealture experiments with black vomit
have several times given an entirely negative result. (Aérobic enltures
in Hlesh-peptone-gelatine).

MATERIAL OBTAINED TFROM THE SMALL INTESTINE OF YELLOW
FEVER PATIENTSE AT AUTOPSIES MADE S00N AFTER DEATH IS
VERY VIRULENT WHEN INJECTED BENEATH THE SKIN OF GUINEA-
Pliza.

The contents 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 viscid from the presence of mucus. The small intestine is
lined with this viseid black matter, which shows throngh its walls and
gives it the appearance of being {ull of a dark substance ; but upon
cutting itopen the quantity is commonly found to be small ; sometimes,
however, the intestine is filled with a thin black fluid resembling black
vowit. No doubt the dark eolor of the material contained in the intes-
tine, like that of black vomit, is due to the presence of blood pizment
changed by the acid 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. Althongh considerable quantities 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 reab-
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sorbed leaving the precipitated blood pigment, mixed with intestinal
mneus, as a thin viseid layerupon the surface of the mucous membrane,
This is the material which I have collected at my autopsies, and which
has served for my culture and inoenlation experiments.

Smear preparations stained with fuchsin show that this material con-
tains very numerous and various baeilli.

May 26, 9:30 a. m.—Injected snbeutaneously into guinea-pig 59, 2 minims material
from intestine, case 20,  Animal died at 1:30 p. m., May 27. Extensive collection of
bloody sernm in subentaneous conunective tissne. A few bacilli in liver on direct
examination. Spleen rather large ; liver normal. A liguefying bacillus obtained in
eultnres from liver.

May 28, 12 m.—Two drops of bloody sernm from cellular tissue of above guinea-pig,
No. 59, injected beneath the skin of gninea-pig No. 62, The animal died at 6:30 p.
m., the same day. Extensive effusion of bloody serum and separation of the skin
from subentaneous tissues over entire abdomen. Various bacilli present in this
bloody sernm, including one which lignefies gelatine.

May 20, 2:30 p. m.—Two minims of bloody serum from cellular tissue of above
auinea-pig No. 62, injected beneath the skin of guninea-pig 25, Animal died at 4 p.
m., May 31. Extensive subentaneous axdema with intlammatory thickening of tissnes.
ultnres from cellnlar tissue and liver give an actively motile aérobie, liguefying
baeillus; slide 1195,

June 1, 10 a. m.—Ove minim of bloody sernm from cellular tissue of above guinea
pig No. 62, injected beneath the skin of gninea-pig No. 71.  Found dead morning of
June 3. Buot little snbentaneous mdema ; abdominal viscera normal ; bacillus eoli
commune in gelatine stick culture from blood of heart.

May 27, 12 m.—Injected subeutancously into sninea-pig 61, 2 minims material
from intestine, case 21. Found dead at 6 a. m., May 25, Extensive collection of
bloody fluid in subeutaneous connective tissue.

June 4,10 a. m.—Injected subentaneously 2 minims material from intestine, case 22,
into gnium—pig #1. Died at 4:30 p. m., June 5. Extensive collection of bloody sernm
in snbentancons conpective tissue containing bacillns .

June 13, 12 ni.—Injected subentaneously minims of viseid muens, not black, from
intestine, ease 24, into guinea-pig 102, Died at 830, June 14. Bloody serum in con-
nective tissue containing bacillus ki ; this serum has a slightly acid reaction. Abdom-
inal organs normal.

June 14, 10 a. m.—Three minims of bloody serum from cellular tissue of above
gninea-pig No. 102, injected beneath the skin of eninea-piz No. 105, Died at 7:30,
June 15. No subentaneous edema. Abdominal viscera mnormal in appearance.
A few bacilli in liver and blood from heart on direct examination.  Bacillus i recov-
ered in enlture from blood of heart.

July 2, 1:30 p. st.—Injected snbentaneonsly into gninea-pig 127, 5 minims 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; spleen enlarged.

July 3,12:30 p. m.—Injected subeutancously into gninea-pig 129, 5 minims bloody
fluid from intestine, case 14 (slide 1276). Died at 2 p. m., July 4. Extensive
snbentaneons edema. Cultures from blood of heart and from liver contain bacillus
a, also a micrococcus; cultures from sernm in connective tissne, bacillus @ and
a liquefying bacillus (k).

July 4, 2:30 p.m.—Injeeted subentaneously into gninea-pig 133,32 minims bloody
gerum from connective tissne of guinea-pig 129,  Resolt negative,

July 3,12:30 p, m.—Injecied subcutaneonsly into cuinea-pig 130, 4 minims of feces
from case of yellow fever on German brig in harbor ; feces yellow in color liguid,
alkaline reaction. Animal found dead at 6 a.m. next morning. Extensive sub-
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entaneons edema with softening of the museles.  Bacillng g recovered from elfnsed
sernm.in cellular tizsne of this gninea-piz.

July 6, 12:30 p. m.—Injected subeutaneonsly 1 enbie eentimetre enlture from
heart of guinea-pig 127 (see above)., Died July 7,at 2:30 p. m. Same subenta-
neons (edema and bloody extravasation ; liver rather light in color; uterns intensely
congested, escape of bloody fluid from vagina.

July 16, 7 a. m.—Injected subentaneonsly into guinea-pig 151, 2 minims of mate-
rial from intestine, eage 25, black viscid mucas, acid reaction. Animal recovered ;
abacess at point of inoenlation and in middle of belly,

July 20,8 p.m.—Injected subentaneonsly into gninea-pig 168, 3 minims material
from intestine, case 20, viscid mucus, not black, acid (slide 1367). Died at 1 p. m.,
July 30. Extensive collection of bloody sernm in subentaneons tissnes and soften-
ing of museles of abdomen,  Baeillng N present.

Suly 30, 3:15 p. m.—Injected subentaneonsly into guinea-pig 169, 3 minims of bloody
sernm from cellular tissne of guinea-pig 162 Died at 5 p.m., July 31. Extensive
snbeutaneous effusion of bloody sernm, separation of skin from abdominal walls,
ani softening of abdominal mnseles. Spleen normal, liver rather light in color,
contains a few bacilli. Various baeilli in sernm from cellular tissue (slide 1372),

July 30, 3:30 p.m.—Injected snbentaneously into rabbit 136, 10 minims bloody
serum from guinea-pig 168 (bacillus N, ete.).  Animal fonnd dead at 5 a.m., July 31.

July 31, 4 a. m.—Injected snbeutaneonsly into gninea-piz 171, 3 minims bloody
sernm from cellular tissne of guinea-pig 169, Died at 9 p. m. the sane day. Exten-
sive subentanecus oddema, small intestine contains o bloody fluid. Baeillus N in
effused bloody sernm (slide 1376).

July 31, 10:30 p. m.—Injected snbentaneounsly into guinea-pig 173, 3 minims of
bloody sernm from cellular tissue of gninea-pig 171, Died at 10 a. m., Angust 1, Ex-
fensive separation of skin and softening of subentaneons tissues, with some bloody
effusion. Small intestine hyperiemic and contains a bloody flaid, liver rather soft,
gall bladder empty, spleen normal.

Adugust 1, 12 m.—Injected subentaneonsly into geinea-pig 174, 3 minims bloody
gernm from cellular tissne of guinea-pig 173, Found dead at 6 a. m. next l,l:[_!,:_
Usnal extensive subentaneous axdema containing baeillus N and nt.h_.-r baeilli, spleen
large, stomach hyperiemie.

August 1, 12 m.—Injected snbentuneously into guinea-pig 175, 4 minims bloody
fluid from intestine of gninea-pig 173. Died at 8 a. m., Angust 2. Extensive soften-
ing of tissnes and subentaneons cedema, intense hyperemia of small intestine, apleen
slightly enlarged, liver normal in appearance. Baecillus N in effosed bloody sernm,

Awgnst 3, 10 p. m.—Injected snbentaneonsly into gninea-pig 15, 2 minims from in-
testine of case 30 ; viscid muens, dark in eolor, slightly acid. Died at 5 p. . Augnst
1. Extensive subcutancons iedema containing bacillus N, slide 1413, Spleen some-
what enlarged, liver normal. Bacillus x in anaérobie enlture from effused sernm in
cellular tissne. '

August 10, 5:30 p. m.—Injected subeutaneonsly into suinea-pig 159, 2 minims of
bloody sernm from eellular tissue of guinea-pig 182, Died at 3 p. m., Augnst 11.
Very extensive sobentaneouns wdema, with separation of skin anid softening of
mnscles,

Augnst 11, 3 pomw.—Injected subentaneounsly into rabbit 162, 5 minims bloody sernm
from cellnlar tissue of guinea-pig 184; contains bacillus N, ete.  Died at 10:30 a. m.,
Angnst 15, Abseess in middle of belly, liver dark in color, spleen normal. Liver kept
45 hours in antizseptic wrapping contains bacillus N and other bacilli,

August 10, 11:30 . m.—Injected subentareously into guinea-pig 123, 2 minims
viscid mucus of & brown color and sichtly acid reaction from intestine of case a1,
Dead at 6 a. m., August 13, Extensive subentaneons edema. Caltures in eelatin
from effnsed sernm contain colon baeillns. .

August 12, 3% p. m.—Tojected subeutaneously into guinea-pig 157, 3 minims material
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from intestine of ease 32, black color, alkaline reaction. Animal had an abscess in
middle of belly, but recoverad.

Auwgust 13, 12:30 p. m.—Injected snbentaneously into gninea-pig 183, 2 minims of
viseid, black material from intestine ease 20. Contains bacillus N. Died at 9:30,
Augnst 14. Very extensive snbentaneous edema with softening  of abdominal
museles and separation of skin from abdominal walls,  Usnal odor.

REMAREK : An offensive odor is given off from the necrosed tissnes
when the abdominal poueh containing bloody serum is opened. The
extent of the disorganization of tissue which ocenrs, often in less than
18 hours, is surprising, and is evidence of the great virulence of this
material from the intestine.

August 15, 2 p. m.—Injected snbeutanceonsly into rabbit 172,2 minims material from
intestine of ease 35 (alkaline). Dead at 6 a. m. next day. Liver dark in color,
contains a few baeilli and numerons stained masses (1), slide 1432, No subeutaneons
@dema. Spleen normal ; bacillus x obtained in cultures irom liver.

Angust 19, 7:30.—Injected subentaneously into gninea-pig 192, 2 minims material
from intestine case 36 (acid.) Animal fonnd dead at6 a. m. next day. Theunsnal
snhentaneons adema, with separation of skin and softening of abdominal muscles.

August 21, 10:30 p. w.—Injected snbentaneonsly into gninea-pig 195, 3 minims vis-
eid blaelk material from intestine case 37, Animal found dead at 6 a. m., Aongnst 235,
Fxtensive subentaneons ixdema; contains baeillus N. - Softening of muscles and sep-
aration of skin, liver rather soft, small intestine containg a Lloody fluid. Coltore
{rom liver contains bacillus .

August 21, 2 p. mi.—Injected subeutaneonsly into ruinea-pig 196, 2 minims viscid
material, not black, from intestine case 3= (acid reaction), Animal dead at 6 a. m.,
Angnst 24, Subentaneons wdema not as pronounced as usual, liver rather light in
color, spleen enlarged.,

MATERIAL FROM THE INTESTINE DOES NOT ALWAYS KILL GUINEA
PIGS AND RABBITS.

June 20, 1 p. s.—Injected subentanconsly into gninea-pig 125, 2 minims of material
from intestine of case 25. Result negative.

Augnst 19, 7:30 p. m.—Injected subentaneously into rabbit 177, 3 minims material
from intestine of case 36 (acid)., Resnlt negative.

MATERIAL FROM THE LIVER AND INTESTINE KEPT IN THE COLLECT-
NG BULE FOR TWO WEEKS OR MORE LOSES IT8 VIRULENCE.

May 25, 4 p. m.—Injected subentaneonsly into guinea-pig 65, 2 minims of material
from intestine ease 17, kept in laboratory for 16 days (alkaline reaction). Resuolt
negative. '

May 29, 2:30 p. m.—Injected subeutaneously into guinea-pig 67, 2 minims of ma-
terial from intestine case 15, kept in laboratory for 1 month (alkaline reaction). Re-
sult negative.

May 30, 3 p. m.—Injected subentaneonsly into gninea-pig 69, 2 minims of bloody
flnid from collecting bulb containing material from liver case 15, in laboratory 2
weeks, Resnlt negative.

May 30, 3 p. m.—Injected subentaneonsly into guinea-pig 70, 2 minims material
from intestine case 18, kept in laboratory 2 weeks, and now decidedly alkaline. Re-
sult negative.

COMPARATIVE EXPTERIMENTES.

June 6, 10 a. m.—Injected subentaneonsly into gninea-pig 26, 5 minims material
from small intestine, case of heart disease (comparative antopsy No. 7); fluid has a
yellow color and slichtly acid reaction. Animal found dead next day at 6 a. m,
Subentaneons wilema,
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June 2, 12 m.—Injected snbentanconsly into gninea-pigz 92, 3 minims bloody sernm
from connective tissne of gninea pig 36, Animal died June 11 at 10 a. ;. No sab-
cutanceons mdemn, abscess in middle of belly, no microiirganisms from liver, ab-
dominal viscera normal.

This ended the series, and I have not made forther comparative ex-
periments with material from this source. The virulence in the above
experiments was decidedly less than in those in which material from
the intestine of yellow-fever patients has been injeeted, inasmuch as the
second animal in the series lived for 3 days, and instead of a malig-
nant and rapidly fatal wdema, an abscess was formed in the walls of
the alwlomen.

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 43 hours in an antiseptic wrapping,
The microirganisms encountered in the animals killed by such injee-
tions are the same in both eases, & fact which gives support to the in-
ference that the baeilli found in the liver eame originally from the in-
testine. And as the virnlenee in liver tissne is only developed after the
development of these microdrganisms in large numbers has ocearred, we
conclude that it depends upon their presence. The loss of virnlenee
in material from the intestine kept for some time shows that virnlenee
is not due to ordinary patrefactive organisms, but is destroyed by the
putrefactive alkaline fermentation which oceurs. Most of the micro-
organisms which I have isolated from this virulent material grow freely
in an aeid medinm, and some of them produce an acid reaction in enl-
ture media confaining glyecerine or sugar. My experiments indicate
that the large anaérobic baeillus N is chiefly concerned in the produe-
tion of the extensive inflammatory wdema resulting from the subeuta-
neous inoenlation of material econtaining it, and death is no doubt due
to this local inflammation rather than to the invasion of the blood by
other bacilli associated with this strictly anacérobie bacillus, which is
nobt fonnd in blood from the general eirculation or in the parenchyma
- of the liver and spleen.  The bacilli recovered from the blood have been
various, but as a rale they have not been numerons. Those found most
frequently are facultative anaérobic baeilli, and among them my baeil-
lus « and bacillus & have been the most constant. DBaeillus e, which
is very pathogenic for guinea pigs, was obtained in a series of animals,
starting from guinea pig No. 102, inocnlated with material from the in-
testine of case 24. DBut this baeillus, in pure eultures, does not pro-
duee the intense intflammatory @dema which results from the injection
of a little material from the intestine. The same is true as regards all
the rest in the list, with the exeeption of bacillns N ; and my injections
of enltures containing this, although they have commonly eaused the
death of the animal from the localinflammatory edema. have not proved
these eulture to be as intensely virnlent 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:

Awgust 12, 1:15 p. m.—Injected subentaneounsly into gninea-pig 186, 5 minims of an
anagrobie culture of bacillus N in glycerine agar (contains also bacillus x), animal
dying at 1 p. m. next day ; killed. Very extensive snbeutaneouns adema, with sep-
aration of the skin and softening of abdominal museles; odor like that in animala
killed directly by injection of material from intestine. Baeillus N in bloody serum
from connective tissue ; liver rather light in color.

August 12, 2 p. m.—Injected snbentaneonsly into rabbit 163, 4 minims of anaérobic
culture in glycerine agar of bacillns N: eontains also bacillus 2 (enltnre from liver
of ease 30). Animal died at 7 a. m., Augnst 15, Extensive subeutaneons cedema
containing bacillns N and baeillos x. Abdominal viseera normal in appearance.

Nore.—Bacillus x alone does not kill gninea-pigs or rabbits when injected sub-
entaneously. This is shown by the following experiment :

Juneg 13, 4 p. mo—Injected subentaneonsly into gninea-pig 104 one-half enbic centi-
metre anacrobie culture of bacillus x in glyeerine agar. Result negative.

Additional experiments with cultures of these baeilli will be given
in connection with the systematie account of the various microdrzan-
isms isolated from vellow-fever eadavers,

V—EXAMINATION OF TISSUES PRESERVED IN ALCOHOL.

In all infeetions diseases which have been proved to be due to the
presence of a parasitie mieroorganism in the blood, this organism may
be demonstrated in properly stained thin sections of the tissnes. In
such sections we often obtain cross seetions of small blood vessels in
which the Dblood corpuscles are in situ, and in which a stained miero-
organism, if present, would be very apparent. We also have a satis-
factory view of the contents of the capillary vessels of the liver, kidney,
brain, ete., in well-prepared seections of these organs. Pathologists,
therefore, look upon 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 microirganism. Moreover, in cer-
tain infections diseases in whieh a parasitiec microorganism has been
proved to be the essential etiologieal factor this organism is not found,
as a rule, in the general blood current, but is present in the tissues
especially implicated in the morbid process; e g., in typhoid fever in
the spleen and intestinal glands: in tubercenlosis, in the tuberenlar
nodules in the lungs and elsewhere.  IFailare to find a parasitic organ-
iz in blood drawn from the finger is therefore not satistactory evi-
dence of the absence ot a specific germ from the tissues of the organs
involved,

Asin yellow fever the liver and kidneys give evidence of patholog-
ical echanges resulting from this disease. 1 have naturally given spe-
cial attention to these organs in the researches I have made.

The Havana commission in 18379 made numerouns sections of mate-
rial preserved in aleohol from eighteen eases, and a careful examina-
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tion of these sections failed to reveal the presence of any microirgan-

isms; but as more satisfactory methods of staining have since becn
devised, I have not considered the work done at that time as conelusive
in this regard.

I therefore wrote to my friend Dr. Daniel M. Durgess, of Havana,
sometime daring the smimmer of 1384, requesting him to obtain for me
small pieces of liver, kidney, and stomach from one or more typical
cases of vellow fever. [ made it an essential condition that the autop-
sies should be made within an hour, or, at the oatside, 2 hours after
death, so that there might be no question of post-mortem changes.
Small pieces of the organs named were to be put at onee into a large
guantity of strong aleohol. Incompliance with my request, Dr. Burgess
obtained and forwarded to me material from two eases, which reached
me in good condition, and, upon microscopic examination, the liver and
kidneys showed the pathological changes constantly found in the dis-
ease in gquestion. During the winter of 1884 I mounted numerous thin
sections from this material, stained with various aniline colors. In
none of them did I find any microirganisms, exeept upon the surface
of the mucons membrane in sections of the stomach, where various
organisms—Dbaeilli and micrococci—were to be seen in properly stained
sections. These were, however, only npon the surface, attached to the
epithelium, or mingled with a granular débris adhering to the surface
of the mucons membrane. In the auntumn of 1885, during a visit to
Dr. Kocl’s laboratory in Berlin, I 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 varions methods of staining considered to be most
useful in such a research. At the request of Dre. Koeh 1 was assisted
in this research by Dr, Carl Seitz, who was at the time engaged npon
his studies of the typhoid baeillus, and was an expert in staining and
mounting thin seetions of the tissues. Dr. Seitz and myself examined
numerous sections of liver and kidney stained by various methods with
an entirely negative result, so far as the presence of mierodrganisms
was concerned.  After my return to Baltimore, in 1886, I again made
numerons sections from the same material, and stained them with Loef-
fler’s alkaline solution of methylene blne, which we had also nsed 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, 1857),
requesting him again to eollect pathological material for me from at
least four eases of vellow fever, so that after my retarn to Baltimore I
might eontinue these investigations., As before, this material was to
be obtained as soon as possible after death, and to be put at once in
strong aleohol.  About the 1st of December I received from Dr. Bur-
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gess the desired material in good condition, together with the follow-
ing letter:
Havawa, November 19, 1837,

My Drar Doctor: I send von, per Dr. Spore, of Cidy of Washington, which sails
to-day, one box of pathologieal specimens, = * * Yon can rely implicitly npon
the specimens having been taken from well-diagnosticated yellow-fever cases, at
the time post-mortem stated on the bottles.  All had, besides the proper tempera-
ture eurve, irritable stomach, black vomit, highly albuminous urine, eventually in
most cases suppression of urine, ete. I saw them repeatedly.

The bottles were marked as follows :

P

Case No. 1.—Sick from Angnst 14 4o 19, 1857, Antopsy 1 hour after death.

Case No. 2,—Died September 23, 1357, at 4:30 a. m.  Antopsy 24 hours after death.

Case No. 3.—Died Oectober 5, 1837, 2:30 a. m.  Autopsy 15 minntes after deailh.

Case No. 4.—Died October 26, 1287, 130 a. m.  Aatopsy 7 o'clock a. m., body still
warm (temperature 40~ C. ).

From the above-deseribed material I have had made a larege 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-
twelfth inch hom. ol. im. of Zeiss. [ have used especially the alkaline
solution of methylene bloe of Loefiler; Gram’s well- known method, with
methyl violet, followed by iodine soluiion and decolorization with al-
coliol; the method o 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
mwicroirganisms which may be present. I also stained numerous sec-
tions with fuehsin in solution with earbolie aecid (5 per cent.), or with
aniline oil (tubercle stain), and with various other aniline colors.

I think I am safe in asserting that all known pathogenic¢ microirgan-
isms may be stained by one or more of thé methods above referred to.
Indeed, the alkaline solution of methylene blue 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 patticular microdrganism in the material exam-
med is concerned. But in one ease (No. 1v) I found in the Kiduey a
minute bacillus, which apparently invaded by preference the glomerali.
It was not found in the capillaries generally, but a certain number of
foci were found, some small, as shown in Fig. 6, and invelving only a
portion of a glomerulus, others involving a whole glomernlus and the
tissues immediately surronnding it.  The appearance was such as one
would expect to see in a case in which solitary baeilli, earvied in the
first place by the blood current, had effected a lodgment and estab-
lished a ecenter of infection in tissnes already, perhaps, necrotie, and
through which the circulation had eeased.  The latter supposition seems
to be justified by the fact that there were comparatively few of these
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foci, whereas if they had been established while the cirenlation was
still going on we would expect to lind numerons secondary foei and a
certain number of baeilli in the neighboring capillary vessels. More-
over, there was no evidence of inflammatory reaction as a resalt of this
invasion of the tissues by parasitie organisms. I am, therefore, of the
opinion that this is some ordinary saprophyte which had effected a
lodgment in the kidney, possibly during the last hours of life when the
vital resistance of the tissues was slight, or when, as a result of the
blood stasis in the organ, loeal necrosis had already oceurred at certain
points before death.

F16. 6.—Collection of straight baeilli in glomerulus, yellow fever kidney. Material from Havana.

It is quite probable that during the last hours of life a certain num-
ber of microirganisms from the intestine sueeeed in passing through
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 establish eenters 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 extingnished. In the ease in question I believe
that the trone explanation of the presence of the organisms deseribed is
that suggested, for I have not found in the other eases examined any
similar eollection of bacilli, and ean not therefore attach any importance
to the observation so far as the etiology of yellow fever is concerned.
In Berlin T fell upon a little group of minute, slender baeilli, in a eapil-
lary of the liver, and recently I have found a similar group in a pre-
paration of skin from a yellow fever patient, T have also in the course
of my extended observations seen two or three groups of mierocoeci, or
of what appeared to be micrococei. But I attach no importanee to such
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observations. DBEvidently any organism concerned in the etiology of an
infections disease should be found not occasionally and in certain cases
ounly, but if seen at all by the staining methods adopted it should be
found distributed through the organs invelved in sufficient 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 microirganism found in the material obtained in Havana in 1887
so far as the liver and kidney is concerned. In my stained sections of
stomach and intestine I have observed various microdrganisms, 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 eanal.

The material preserved in aleohol at my antopsies made in Havana
in 1888 and 1589 has also been carefually studied by myselt and by my
laboratory assistants. The results ecorrespond with those obtained by
the culture methods employed in the same eases. T those casesin 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 (1883) contain nmnerous baeilli which
correspond in their morphology with the colon bacillns which was ob-
tained in my cultures from the blood, liver, and kidney of the same case.
The same is true of case 20, In case 14 and in ¢ase 33, in which my ba-
cillus N was present in smear preparations from the fresh liver tissue, it
is 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, varions bacilli have beenfound in certain eases, and in one case
(No. 10) groups of micrococci are present in thin seetions 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 technigue, I
have had a series of sections made from twenty-five of my Havana au-
topsies by my friend Dr. James E. Reeves, of Chattanooga, Tenn., and
have placed them beside my own sections and those made under my
direction by my laboratory assistant, Dr, Emilio Martinez. These slides
will be transmitted with my report for permanent preservation in the
Army Medieal Musenm.

IFurther, I have submitted this entire series of slides to Dr. William
T. Councilman, of the Johns Hopkins University, for eareful study, and
give below his report upon the resalts of his examinations:

I was requested by Dr. Sternberg to examine the material which he had colleeted
from a large number of cases of yellow fever.  This material was eolleeted in Havana
and in the B2outh in the epidemic of 1222, Sections which had been made by Iir.
Reeves in Chattancoga, and under Dr. Sternberg's direction at the Johns Hopking
University, were carefully examined, and, in addition, the material fvom thirty
autopsies was given me by Dr. Sternberg and further investigated at the pathological
laboratory of the Johns Hopkins Hospital. Most of this material was obtained from
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fresh antopsies 2 to 12 hours after death and was hardened in aleohol, only three of
the cases examined were harvdened in Muoller's fluid.

One hundred and thirty sections were examined, among them three which Dr. Stern-
berg had obtained from Dr. Freire in Brazil. These sections were stained with methy-
lene blue, gentian violet, Bismarck brown, and with the Gram and Weigert methods,
The zections which were riven Dr. Sternbergy by Dr. Freive in Brazil wers stained
red, prebably with fuchsin., OF these specimens it is not necessary to say much. It
was most impossible to say from what tissne they were made, and to have recognized
any organisms in the precipitate of staining fluid and other débris wonld have been
impossible. The sections made by Iir. Reeves and those nnder Dr, Sternberg's diree-
tion were in general good, particularly the latter. It is probable that these sectiors
show clearly all the bacteria which are contained in the tissnes, for other more compli-
cated methodsof staining gave the same resnlts as to bacteria. All of the bacteria fonnd
were stained with the simplest methods. Bacteria of some sort were fonnd in 23 of
the 130 sections examined ; of these 12 were sections of the liver, 2 of the kidney, and
1 each of stomach and lymph gland. There was nothing in their form or relation
to the tissne that would lead one to suppose that their presence was other than acei-
dental. In no case conld any connection be shown between their presence and the
essential lesions of the disease. There were both micrococel and bacilli, in some
cases arranged in sroups, in others they were single or in indefinite massez. In no
case was their any lesion in the surronnding tissue which could be attribnted to
their presence. Among the bacilli were some which agreed in form with the colon
bacillus.

The microcoeel were 1o the form of the well-known emboli, and were fonnd in the
blood vessels of the liver and kidneys; in the latter generally in the glomernli. In
Lnt one case were hacilli fonnd in the tubules of the kidney.

Five sections of stomach were examined, but nothing characteristic found in these.
In one of these sections there was some evidenee of gastritis shown, by the presence
of lencocytes in and between the epithelial eells, and below the epithelium some
small eell infiltration. The epithelinm 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 found in the other organs from the same case, (Case 9,)

The following i= a list of the slides which I propose to transmit with
this report. The result of Dr. Conneilman’s carefnl examination for
baeteria will be given in parentheses in every case where this result
was positive. No remark is made when the result was negative.

When no remark is made with reference to the method of staining
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 laboratory, and said by him to contain his yellow-fever
mnicrobe.

2. Section of kidney of gninea-pig killed on the 16th of July, 1837. Mounted by
Dr. Freire, and said by him to contain his micrococens,

3. Liver of gainea-pig which died July 23, 1337, Mounted by Dr. Freire, and
said by him to contain his micrococens.

Nore,—These slides are the only ones given to me by Dr. Freire, and
are placed in this series for permanent preservation and as evidence of
his mieroscopical technique.

4. Section of yellow fever kidney, made in the laboratory of Dr. Lacerda, in Rio
de Janeiro, by Dr. Aranjo Goes. Contains the bacillus of Lacerda and
Babes.
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Yellow fever kidney,  Bismark brown staining: section made by Dr, Stern-
bere i 1824,

Yellow fever kidney: methylene bhine staining.  Section made by Dr. Stern-
berg in 1824 Shows unmerons plasma cells,

Blowd of yellow fever case in Misericordia Hospital, Rio de Janeiro, 1857,
Fourth day of sickness: kept in capillavy tube for 54 s and then stained
with fuchsin by Dy, Sternberg.

Bloml of yellow fever patient in small-pox hospital, Rio de Janeiro, 1887,
Thivd day of sickness; stained with tnchsin by Sternberg.,

Bloodd Trom same ease as No. 5, stained wath osmie acul and fehsin,

Blood from yellow fever case in Misericordia Hospital, Rio de Javeiro, 1357,
Fourth day of sickness.  Collected and stained by Dr. Steroberg,

Blood of case of yellow fever in small-pox hosgpital Rio de Janeiro, 1337,
Thind day of sickness; colleeted and stained by Dr. Sternberg,

2, Yellow fever liver: section made in Dr. Lacerda’s laboratory, June 26, 1587,

by D, Aranjo Goes; stained with methylene blue by Dr. Sternberg to
show the baecillus of Lacerda and Babes.  (* Baeilli” C.)

. Yellow fever blood collected by Dr. Sternberg in Havana in 1579, Showing

crystals of husinatin.

. Blide from Dr. Carmona's laboratory in the City of Mexico. Stained and

mounted by De. A, Gavino.,  Showing bacilli obtained by cultivation (vom
vellow lfever nrine,

Yellow fever bloml collested and dried on slide in Rio de Janeivro. Stained
with eosin.  Showing cosin *° philine srannles.”

. Bections of intestine, case 3, 1837, Btained by Gram'’s method, Nuowerons

amorphous stained masses in intestinal muoens (7.)

. Bections of stomach, case 1, 1257,  Stained with carbol fuchsin,
. Sections of stomach, case 1, 1237, Staied with wethylene blne. (*fA fow

bacteria seatteved over the surface ™ )
Sections of stomach, case 4, 1247, Stained by Weigert’s method,
Sections of stomach, case 3, 1527, Stained by Gram’s method,
Sections of si |:;|-!I|l.':|1',]l, case 4, 1837, Stained ]I_\' “’l:igul‘t.':-s et o,
Section of stomaeh, ease 2, 1237, Stained with methvlene blne.

. Liver, case 1, 1257, Stained with Loelller’s solution of methylene blue.

(*Bacilli” C.)
Kidney, ease 1, 1=57.
Kidney, case 1. 1237, Weigert’'s method.
Kidney, case 2, 1557,
Liver, case 2, 1557,
Liver, case 2, 1857,  Aniline fuchsin,
Kidney, case 2, 18587,  Carbol fuchsin.

Kiduey, case 3, 1=57.

Kidney, ease 3, 1357, (** Bacilli in epithcliom ™ C.)
Liver, case 3, 1867,

Liver, case 4, 1887,

Kiduey, case 4, 1357,

Kidney, ease 4, 18857,

Kidney, case 4, 1847,  Aniline fuchsin,

. Bpleen, case 2, 185587,
3.
41,
q1.
49,
43,

Liver, case 2, 1557, ( “Leuncocytic invasion and bacteria” C.)
Kidney, case 2, 1887,

Liver, case 3, 1557,

Liver, case 3, 1837,

Liver, case 3, 1837,
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Intestine, case 3, 1557,

Stomach, case 3, 1257,

Kidney, caze 4, 13=7,

Kituey, case 1, 1833,

Liver, case 1, 1284,

i":]llilt‘j.‘, case 1, 1=84,

Spleen, case 2, 1=bs,

Kidney, case 2, 1224,

Kidney, case 2, 1832,

Liver, case 3, 1833,

Kidney, case 3, 15=5,

Kidney, caze 3, 1283,

Liver case 3, 1H=Z5.

Kidney, case 4, 1=84,

Liver, case 4, 1533, (* Shows beauntiful inflammation, bacilli,” C.}
Liver, case 4, 1285,

Kidney, case 4, 1355,

Liver, case 9, 13=8,

Kidney, case 9, 1285,

Liver, case 9, 1825,

Kidney, case U, 1828, (**Bacilli,” C.})
Mesenteric gland, case 9, 1583, (** Bacilli,” C.)

ReMarKs.—In case 9, 1585, 1 obtair ed the colon bacillus in my enlinres
from the blood, liver, am] kidoey. The bacilli present in stained seciions
correspoud with this bacillus in their morphology, and are uo doubt the
saie, i. e, the bacterinm coli commune of Ezcherich,

Kidney, case 10, 18=8. (* Micrococel in vessels,” C.)
Kiduey, ease 10, 184,
Kidney, ease 10, 1228, (** Cocel in vessels and glomerndi,” C.5

Resmanks, —Case 10, 1524, is the only one in the whole servies in whiel
micrococei have been present in aoy considerable number, In this case
they oecur in the capillaries of the kKidney, i the form of © emboli 7 of con-
sideralle size,

Liver, case 10, 18535,
Kiduey, case 1, 15240

. Bplecn, cage 1, 1589, (* Short bacilli,” C.)

Liver, case 1, 15530,  (* gacilli, short aud thick,” C.)
Reasanks.—The bacillus in this ease is my bacillus N, which was found
in smear preparations from the fresh liver aud spleen, and obtained 1
anaicrobic cnltures from the sam- case.

3. Kidney, case 1, 1580,

Liver, case 1, 15=1.

Megenterie sland, ease 1, 1850,

Kidney, case 2, 1884,

Liver, case 2, 18549,

Kidney, case 2, 1=80,

Liver, case 2, 1854,

Liver, case 3, 1=80,

Kiduney, case 3, 1550,

Livver, case 3, 181,

Kidney, case 4, 1580,

Liver. case 4, 1831,

Kiduey, case 4, 1840,

Liver, case 4, 1520,

Liver, case 5, 1830, (% 8hort baeilli io small nunbers in eapillarvies, in pairs
and i short chains,™ C.)
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No. 83, Kidney, case 5, 1530,  (*In vessels and glomeruli, short baeilli in pairsand
groups,” C.)
89, Liver, case 5, 1880, (* Baeilli,” C.)
90, Kidney, case 5, 1830, (* Baeilli,” C.)

Remarks.—Dr, Councilman’s notes show that he found baeilli in all of
the sections from this case. Torning to my notes relating to the axamina-
tion of fresh material from the same case I find the following, “Case 18"
(No. Hof 1839) : “Sick 5 days; antopsy 2 hours after death. Direet exami-
nation of blood negative ; of liver a few small oval baeilli in pairs. Aérobic
eelatine Esmarch tnbe from blood contains a few colonies of bacillus a.
Anaérobic agar Esmarch tube from blood contains numerons colonies of
baeillus a, and of a short bacillus in chaing. Anadrobie agar Esmarch
tube from kidney contains numerons colonies baeillus i, the same from
liver.”

91. Liver, case 7, 1339,
92, Liver, case 2, 1529, (** Small groups of short bacilli, and in one place micro-
cocel in pairs.” C.)

Remanrks.—In this case my bacillus N was obtained in anaérobie cul-
tures from the liver, and this is the bacillus present in the section ex.-
amined by Dr. Councilman.

03. Liver, case 11, 1250,

04. Liver, case 11, 1339,

95. Kidney, case 11, 1830,

96, Kindey, case 11, 1530,

97. Liver, case 14, 1580,

98, Liver, case |4, 1280,

99, Liver, case 14, 1839, (““Bacilli, short and thick in capilla ies,” C.)
100. Liver, ease 16, 1833, (* S8ame as 90, C.)

Remanks.—In this case my notes show that numerons baeilli were
found in a smear preparation from the fresh liver tissae, and that both
bacillus @ and bacillus & were obtained in my cultures from fresh liver
tissno,

101. Liver, case 17, 1889,
102, Liver, case 17, 1339, (“A few long slender single bacilli, and groups of
short bacilli in capillaries,” C.)

tEMARKS.—My cultures from the liver of this case gave the following
resnlt: “Airobie enltures from liver contain both bacillus a and bacilins
. Anaérobic eultures from liver bacillus N and bacillns 0.7

103. Liver, case 13, 1889,

104, Liver, case 18, 1229, (“ One group of rather large organisms,” C.)
105. Liver, case 19, 1889,

106. Liver, case 19, 1850,

107. Liver, case 20, 1889, (* Short bacilli in gronps.” C.)

108, Liver, case 20, 1589, (“ Bacilli in groups.” C.)

REeMarks.—In this case my bacillus N was present in a smear prepara-
tion from the fresh liver tissune, and “ numerous colonies of bacillus @ were
obtained in gelatine Esmarch tubes from the Liver.”

109. Liver, case 21, 1381,
110. Liver, case 21, 1539,
111. Liver, case 22, 15859,
112. Liver, case 22 13H0,
113. Liver, case 24, 1830,
114. Liver, case 24, 1580,
115. Liver, case 25, 1853,
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Liver, case 25, 1589,

Liver, case 26, 1559,

Liver, case 27, 1589,

Liver, case 28, 1259,

Liver, case 29, 1589,

Kidney from Dr. Lacerdo’s laboratory, containing baeillus of Dabes and La-
cerdo.  (* Large numbers of short hacilli in l.:]l:liu-'i,“ C.)

EMEAL PRETIARATIONS.

Kidney kept 43 hours in an antiseptic wrapping. Case 1, Havana, 12328,
Liver kept 42 hours in an antiseptic wrapping. Case 8, Havana, 1889,
Liver kept 48 hours in an antiseptic wrapping. Case 13, Havana, 1589,
Liver kept 4% hours in an antiseptic wrapping. Case 29, Havana, 1850,
Liver, case 1, Havana, 1825 ; kept for 43 hours in antiseptic wrapping.
Liver, case 2, Decatur, 1828 ; kept for 45 hours in antiseptic wrapping.
Liver, ense 10, Havana, 1852 ; kept for 45 hours in antiseptic wrapping,
Liver, case 1, Havana, 1350 ; kept for 48 hours in antiseptic wrapping.
Liver, case 4, Havana, 1550 ; kept for 45 hours in antiseptic wrapping.
Liver, case 7, Havana, 1559 ; kept for 4= hours in antiseptic wrapping.
Liver, ease 14, Havana, 1889 ; kept for 48 hours in antiseptic wrapping.
Liver, case 21, Havana, 1520 ; kept for 48 hours in antiseptic wrapping.
Liver, case 29, Havana, 1529 ; kept for 45 hours in antiseptic wrapping.
Contents of intestine, case 1, Havana, 1833,
Contents of intestine, case 2, Decatur, 1538,
Contents of intestine, ease 3, Decatur, 1824,
Contents of intestine, case 1, Decatur, 1538,
Contents of intestine, case 2, Decatur, 1525,

Feces, case 1, Deeatur, 1885, 48 hours sicls.
Feees. case 2, Decatur, 60 hours sick.
Feces, ease 5, Decatur, 36 hours sick.

Feces, case 6, Decatur, 42 hours sick.
Feces, case 7, Decatur, 4 hours sick,
Feces, case 8, Decatur, 24 hours siclk,
Feces, case 9, Decatar, 24 honrs sick.
Contents of intestine, ease 4, Havana, 1280,

Contents of intestine, case 5, Havana, 1389,
Contents of intestine, case 9, Havana, 15829,

Contenls of intestine, case 11, Havana, 1889,

Contents of intestine, case 5, Havana, 1289,

Contents of intestine, case 15, Havana, 1829,

rontents of intestine, case 22, Havana, 1339,

Contenis of stomach, case 2, Havana, 1839,

Contents of stomach, case 4, Havana, 1589,
Contents of stomach, case 9, Havana, 1239,
Contents of stomach, case 11, Havana, 1859,
Contents of stomach, case 13, Havana, 1259
Contents of stomach, case 14, Havana, 1550,
Black vomit, typical, acid reaction, seventh day of sickness, used to inocu-

late guinea pig 105,
Black vomit, typical, acid reaction, used to inocnlate gninea pig 83,

162 to No. 180. Sections of yellow-fever liver and kidney, series of 1859, Monnted

by Dr. William T. Councilman. Double stained with eosine and methy-
line blue,

4067 10
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PATHOLOGICAL ANATOMY AND HIBTOLOGY. .

I shall introduce here that portion of my article contributed to
“Wood's Handboolk of the Medical Sciences” which relates to the pathol-
ogy of the disease:

The exterior of the body of an individual who has recently suceambed to yvellow
fever presents an appearance which is quite characteristic.  “T'he ieterie color of the
skin, althongh 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 doring convalescence, and which may be seen in eases fatal from a re-
lapse or at a late period of the disease, gives a uniform saffron-yellow color to the
surface of the body and conjunetivie.  In the ieterie discoloration of which we spealk
at present the color is not so intense and not s0 upiformly distributed.  The depend-
ing portions of the body and especially those subjeeted to pressure have a deeper
coloration, and are more or less livid and mottled from hypostatic congestion.
Dutronlean has shown that this ecchymotic appearance of the back is doe to position
and pressure by placing the body upon the abdomen or side.  In this ease it is still
1lie most lll:[lﬂ:lilhh:]l- part which shows the livid machled appentanee relerred to.  The
fuce and hands frequentiy appear eyanosed, or the face may be livid and turgescent,
like that of one recently drowned. A little stream of black vomit is irequently seen
trickling down from the corners of the mouth, or a similar fnid may escape from the
nostrils, and the lips and gums way be soiled with derk blood which has oozed from
them.

Cadaverie rigidity iz quickly established and well maried.

The appearances observed unpon removing the calvarimmm are usually those of
hyperemia of the brain and its meninges. ‘The pia mater is almost always congested
and the vessels of the brain are aboormally foll of bleod; the pons and mednlla are
especially in a condition oft by permmia.  There is more or less effusion into the sub-
arachuoid space and in the ventricles; thisis sometimes turbid and has a yellow color.
The surface of the brain presents sometimes little iemorrhagie points, and its sub-
stance, like the tissues of the body generally, has a more or less provounced yellow
Linge,

Dr. Schmidt, of New Orleans, has described certain pathologieal ehanges in the
sympathetic ganglia which he believes to be important. In a majority of the cases
examined by him the minnte blood vessels of the ganglia were found to be fillea with
blood corpuscles, “In two cases the ganglionic bodies of the first thoracie as well
as of the semilunar ganglion had wost obvionsly undergone degeneration. In the
greater part of these ganglion cells the nuelei had entirely disappeared, leaving no
obther trace ot their T'Illl_!]l'L]“:, which were YEry distinet: in the rest YOy laint out-
lines of the noeclei conld still be observed. The bodies of all these ganglion cells pre-
seated an indistinet appearance, and were characterized by a peculiar fatty luster,
even observed in specimens monnted in Canada balsam.”?

Usnally the lurgs present no evidence of pathological changes; oceasionally they
are congested and contain hemorriagic infarctions.

The fluid in the pericardiam is often increased in amonnt and has a yellow color; in
rare cases it contains blood.,  The kearl is commonly paler than normal, and accord-
ing to some anthors is often soft and friable, owing to fatty degencration of its
mwusecular tissne (Riddel Schmidt). This is denied by others (Crevaunx, Guiteras,
Gama Lobo),  Woodward, who examined the material bronght hack by the Havana
Commission of 1579, agrees with Guiteras that his sections did not present any
decided evidenee of fatty degeneration, bot remarks: “ This by no means proves thak
it does not oceur in certain eases, perhaps in certain groups of cases,”
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Several of the most competent observers agree that there is a fatty degeneration of
the walls of the small blood vessels and capilla ries of the varions organs, and account
in this way for the hwemorrhagic tendency of the disease. This is certainly a more
rational explanation than the one so frequentiy offered, viz, that the hamorrhages
are due to the disorganized and diffluent condition of the Blood., A moment’s reflec-
tion should show that this explanation is insuflicient, and that the blood, however
diffinent, can not escape so long as the vessels are intact. Ecehymotie points or
hiemorrhagic infractions are sometimes found npon the surface or in the substance
of the heart, as well as in other muscles of the body and the organs generally, The
cavities of the right side of the heart usually contain soft coagula or dark-colored
fluid blood, and the vight ventricle sometimes contains a more or less decolorized
fibrinons clot.

The bloed in yellow fever has been described by many observers as * completely
disorganized " as to its histological elements. This 1s a mistake, as is shown by the
numerous photomicrographs made by the writer while in Havana, in 1579, from the
blood of eases near a fatal termination. Both the red and the white corpuseles retain
their normal appearance, and I have frequently seen the lencocytes undergoing their
characteristic movements, even after 24 hours, in blood which had been preserved in
cuitnre cells, In the days of bleeding numerons observers mentioned the fact that
the blood does not coagnlate readily, or it forms a soft, loose coagulum from which the
sernm does not separate. The same is troe of the blood in the heart and larze vessels
after death ; it i8 fluid and davk colored. Althoongh there is no ceneral destruetionof
the red corpuscles, it is probable that a considerable number of these elements perish
in severe cases, for the sernm contains free hiemoglobin, which givesit a yellow color
evelnn as early az the third or fourth day. This yvellow color is 2een in the serum ob-
tained from the application of blisters to the surface, and in blood drawn for micro-
seopical examination. In blood obtained near the termination of a fatal case, and in
post-mortem blood, this color is very prononnced, and increases in intensity by further
solution of the hwmoglobin when the specimen is kept for a time; in the meantime
the blood disks become paler than normal. In specimens kept in eulture eells I have
observed the formation of beautiful erystals of hiematoidin, This passing of the
hiemoglobin into the serom, which is no doubt the cause of the yellow 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 anthor,who has
arrived at the following conclusions:

“Yellow fever is not a poisoning by the bile; at the outset of the malady the biliary
pigments are rarvely found in the blood or in the urine. They appear generally only
during the second period, and in a great number of cases they are not to be found
at all,

** The biliary salts, of which the powerful action of ‘ deglobulization’ admitted by
certain anthors might explain the disorders which the malady presents, do not exist
either in the matters vomited or in the urine or in the blood except in certain cases
in very feebls quantity. In view of the profonnd 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 complication rather than a determining cause of the malady.”

Schmidt says: *The icterus in yellow fever is not owing to the presence of bile in
the blood, as is believed by a large number of physicians, but to the presence of free
hiemoglobin, and represents in trath the so-called °hiematogenous’ jaundice. A
‘ hepatogenous’ jaundice can not take place, as the larger as well as the smaller hepatic
ducts are found perfectly open, and as the secretion of bile during the disease, in the
majority of cases, is rather diminished, or even snspended.”

The white blood corpuscles have seemed to the writer to be rather reduced in num-
ber toward the end of fatal cases. in specimens of blood monnted dry for microseop-
ical examination they are frequently seen to contain one or more highly refractive
granules, the exact nature of which hasnot been determined, but which Isuppose to
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be fat. There are no microirganisms present in the blood of yellow fever demonstrable
by the nsual methods of staining and microscopical examination, or by cultivation
in the media commonly employed by h:l(:h::l‘in]ngiu[s_

The most important pathological changes in yellow fever are found in the organs
contained in the cavity of the abdomen. The mucons membrane of the stomach is
always found to be more or less hypermomic; the congestion is commonly not gen-
er#l, but is confined to smaller or larger spots or districts, in which it is observed to
proceed from one or more centers. From these centers it extends or radiates in a
lesser degree, either gradnally to be lost or to pass over to another congested district.
It is owing to this peculiarity of the congestion that it presents no nniformity of
character, but is observed to spread irregularly over larger or smaller portions of the
membrane (Schimidt), In addition to these congested patches, there are often to he
geen small red patehes resembling ecehymoses, but which, according to Schmidt,
consist of * an nnbroken network of minnte vessels congested with blood and iden-
tical with that network of Iarge capillaries which surrounds the aperture of the gas-
tric glands.” Crevaux believes that a fatty degeneration of the cells which line the
gastrie glands and the capillaries of the mucons membrane is the most important
lesion here, Other anthors speak of an acute gastric catarrh as the process indicated
by the appearance and histological examination of the mncons membrane; others
again deny that there is any inflammation. My own examination of thin sections
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 submucons coat.

It has been asserted that the epithelinm of the stomach undergoes fatty degenera-
tion, This is denied by Schmidt. The dark flnid so often ejected during the last
hours of life known as black vomit is almost always present in the stomach in greater
or less amonunt after death. There is no question that the dark eolor is due to the
presence of blood pigment, more or less changed by the acid secretions of the stem-
ach. The best anthorities everywhere are in accord on this point, which has, how-
ever, recently been called in question by Carmona, Freire, and Gibier. These gen-
tlemen suppose the black pigment to be a prodoct produced by the vital processes
of a specific microirganism.  The two first-named authors base their opinion, that
that the color is not doe to blood pigment, upon the negative results of their spectro-
scopic experiments.  Dantec remarks, with reference to this: * Everyone knows
that the derivatives of hamoglobin (hemapheine, hematine, ete.) are insoluble in
water ; it is then not astonishing that Messrs. Domingos, Freire, and Carmona have
not obtained any spectroseopie result, since the first eondition is to examine the body
in @ li:]nid state. Upon dissolving the black matter with acidified :l,lr,:nlm], we have
always obtained positive results.”

The anthor just quoted has repeated an experiment often made in Fhis country, at
a time when theqnestion was whether the vomited matter consisted of *° black bile
or derived its color from the blood. By adding some drops of hvdrochlorie aeid to
blood diluted with water, Dantec prodoced an ‘‘artificial black vomit,” which
resembled exactly that ejected from the stomach of yellow-fever patients.

The small infestine commaonly contains more or less black matter, either fluid and
resembling that found in the stomach, or mixed with mucus and smeared over the
mneous coating, especially of the ilenm. This, no doubt, comes partly from the
stomach, but in other cases is due to passive hemorrbage from the mucous membraune
of the intestine itself. This membrane presents arborescent patches of congestion, or
portions of the canal may be nniformly red from hypermmia of the mucons coat; the
eolor varies from pale red to a reddish brown, and is nsnally more marked in the
lower portion of the ilenm than elsewhere. The large intestine oceasionally presents
similar arborescent patches of congestion, but nsnally it has a normal appearance.
Finally, we may say that the attention of pathologists has heretofore been so largely
taken up with the pathological histology of the organs which present the most nota-
ble changes—liver and Kidney—that the histology of the alimentary canal has been
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somewhatneglected, and further researches in this direction are desirable npon ma-
terial obtained at the earliest possible moment aftes death.

The appearance of the liver in yellow fever is characteristic, at least so far as acute
febirile diseases are concerned. Usnally it containg less blood than in the normal con-

case of yellow fever. Material from Havana.

dition, and iz of a pale yellow or brownish yellow color, similar to that of new
leather in its varions shades ; oceasionally if i3 gorged with blood, and livid, deep
blue, or dark poarple in color. In the vietims of chronic aleoholism, it often presents
the nutmeg appearance of cirrhosis. The dimensions do not differ materially from
the normal, bt the consistence is modified by the fatty change, which gives the
charaeteristic eolor, and the parenchyma is easily torn and mora or less frinble, On
gection it is found to be drier than in the normal state, exeept in the somparatively
few cases in which it is hypersmic; these arve, as a rale, eases which have proved
fatal at a very early period—a fact which indieates that there is a stage of conges-
tion antedating that of an:emin and fatty degeneration. According to Crevanx, this
congestion is loeated especially in the portal radicles surronnding the lobnles, and is
attended with w@dema of the interlobular counective tissue. Whether this primary
congestion is a constant phenomenon or not, it is certain that in a majority of the an-
topsies the liver is found to be anmmic, and to present more or less evidence of fatty
change in the hepatic cells. This is not, however, a uniform proeess, bhut areas of
greater or less extent are seen, in which the eells are infiltrated with fat globules, as
seen in Fig. —; while in other places the cells appear normal. The fatty cells eon-
tain one or several fat globules of varying dimensions, and the protoplasm is rednead
in quantity according to the extent of this fatty change, The nnelei very often re-
main intact in the eells infiltrated with fat, bot aceording to Schmidt * a great num-
ber of the nuclei also undergo fatty degeneration,”  Ofien a collar of normal cells re-
mains abount the central vein, while those cells nearer the periphery of the lobule con-
tain numerons fat globules.

In two of the livers hronght back from Havana by the Yellow Fever Commission
of 1879, in which there was evidence of ¢irrhosis, Woodward fonnd that, in addition
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to the fatty change described, *“ an abundant infiltration of eells resembling lenco-
cyies was observed, nof merely in the abnormally developed interlobular connective
tissue, but alsoin the parenchyma of the lobules.™ 1 have also found an infiltration
of lencoeyvtes in two ont of four eases, which I have recently stundied with eare. In
one, from which Fig. — was drawn, it was attended with the usual fatty change.
In the other it is far more pronvunced, and the liver cells to a considerable extent
are atrophied, and have lost both their noelens and their protoplasm, indeed a ver-
itable necrosis of the cells has taken place (see Fig. 8.) This, however, is quite an
exceptional pieture, and probably represents a complication rather than an exag-

Fic, 8 —=Acnte hepatitis, with necrosis of the liver cells (a rare condition). From a case of vellow
fever. Havana, 1887.

gerated degree of an inflammation eommon to the disease. SBehmidt states that he
has never observed any evidence of inflammation in the liver of yellow fever.

The kidweys are also the seat of important pathological changes in the disease nnder
consideration. 'This consists essentially in a parenchymatons nephritis.  Externally
no waterial change is noted in the organs. They do not vary greatly from the normal
size, and nsnally are normal in appearance. When the attack has been brief, how-
ever, they may be hyperemic and of a deep red color. Crevanx believes that the
changes found in the parenchyma of the organ are usnally preceded by a stage of
congestion; Sehmidt agrees with him, and states that he has met with a limited
number of cases in which death had oceurred during this stage of hyperiemia. FEe-
chymosed spots and hemorrhagic foci are frequently seen beneath the capsule or in
the cortical substance. In the latter situation little globular hemorrhagic points,
the size of a pin’s head, have been observed which, npon examination, proved to be
the distended capsules of the glomeruli. The change in the renal epithelinm consists
in a clondy swelling, followed by fatty degeneration and desquamation. Every grade
of change may be zeen in the same section, from a slight degree of cloudy swelling
to complete disorcanization and desquamation of the cells. Whole bundles of tubes
may often be seen which have been stripped of their epithelinm and are entirely
empty. In thin geetions the Inmen of the tubules is seen in places to be filled with
infarctions of various appearance. Some are homogeneous and translucent, and it
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may be more or less colored with blood pigment ; these are composed of an albumin-
oua material. Other infarctions are formed of the granular débris of the renal epithe-
linm ; or we may have a mixture of the granular amd albuminous material, in which
case the latter forms a matrix in which the granunles are imbedded. These infare-
tions correspond with the casts found in the urine; those of a granular character are
most abundant, and in them the granules often have a fatty appearance. There are
also accumulations which differ from these in the fact that they are deeply stained
by the aniline colors. They seem to be made up of the nuclei of the cells, sometimes
intact, although swollen and compressed ; more commonly massed together, or hroken
into regular fragments. At least this seems to be the most probable interpretation of
those infarctions which are stained by nuclear staining agents.

Fic. 9. —Acnte parenchymatons nephritis. e, hyaline; b, granular infaretion.  From a cage of vellow
fever. Havana, 1887,

The supra-renal bhodies, according to Schmidt, undergo pathologieal ehanges simi-

lar to those observed in other organs, * consisting in the infiltration of fat and
hiemoglobin, derived from the blood, and preceded by hypersemia of the organ, *
* ® The infiltration or extravasation of hirmorlobin absorbed by the eells is sreater
and more general here than has been observed in any other organ.  Almost in every
ease examined il involved the whole medullary snbstanee, from which it extended
into the inner and middle layer, sometimes even into portions of the outer layer of
the cortical substance. The degree of this pigmented infiltrationis sufliciently great
to be always distinguished by its brown color in sections of fresh specimens ; in some
cases, even, it appears dark brown.

The splecn does not undergo any marked alteration in vellow fever.

Dr. William T. Councilman has given me the following report npon
the pathologieal histology of the disease, as shown by the series of
slides submitted to him for examination :

REPORT OF DR, WILLIAM T, COUNCITAMAN.

The most interesting results were obtained from the examination of the liver, Tt
has long been held that fatty degeneration of this ergan was one of the most charae-
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teristic lesions of vellow fever, and it was fonnd to a greater or less extent in all of the
sections examined. It varied greatly in intensity in the different cases; in some
comparatively large areas of liver tissne, which showed very little degeneration, were
found, in others only here and there a few normal liver cells were seen. This lesion,
however, does not seem to me to be the most important one of the organ. When sec-
tions of the liver are deeply stained with cosin and snbsequently with a nuclear stain,
either hematoxylin or methyline blue, a very pecnliar appearance resnlts. When
such sections are examined with a low power the liver cells are found to be stained
a faint reddish blue or purple color, the nuelei being a deep blne or purple. Among
the liver cells or in place of them a great number of bodies stained intensely red
with the eosin are found when examined with a high power, These bodies are fonnd
to differ entively from the liver celis. They are sharply cirenmseribed, are highly
refractive, and are composed of a perfectly hyaline mass containing numerous
vacuoles. Their size varies greatly ; in some cases they are no larger than a lenco-
cyte, in others as large as two liver eells. They are found inclosed in liver cells,
otherwise perfectly normal, and in some cases they entirely take the place of these in
the liver eam-worik between the capillaries, In some cases examined they appar-
ently made up the mass of the tissue, only here and there a portion of a liver cell or
a nuelens of such being seen.  Sometimes, especially where the liver tissue was most
seanty, along with these definite cirenmscribed masses more or less grannlar 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 cireumseribed as the larger
bodies, They were fonnd most abundantly in the cases where the fatty degeneration
wias most extreme, but the most striking pictures were obtained where the liver was
least altered.

In a few instances liver cells were fonnd which only differed from the normal in
being more coarsely grannlar, the granules staining with eosin bat not so distinetly
as the eosin staining bodies, and the nuclens stained more faintly blue than the-
nueclei of the surronnding liver cells. In most cases these boiies were without any
nuelens; inothers a nuclens was present. This always was at the periphery, and gen-
erally took the long irregular form of the nucleus of a wandering lencoeyte. Poly-
nuelear lencoeytes were numerous in all the livers examined. In some cases there
were well-defined groups 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 occupied by red blood eorpuscles
between which the red bodies were often seen.  This peculiar condition of the liver
ig possibly made more clear by staining the sections deeply with piero-earmine. In
sections so treated these bodies stain an intense brizht vellow with the picrie aeid.
Concerning 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
amebea, but o more extended study showed that this conld not beso.  IBodies in all
respects similar to them were found in rapidly advancing cases of cirrhosis of the
liver, in phosphorons poisoning, auil in other cases of rapid fatty degencration, but
they are particularly found in cases of acute yellow atrophy of the liver. Areas were
found in sections from this which were very similar to the advaneed cases of yellow-
fever liver. It must be eonsidered that in yellow fever, along with the fatty degen-
eration, there is a necrosis of the liver cells which sometimes atfects only portions of
the cells; at others the entire cell.  Almost every change leading vup to the forma-
tion of these bodies conld be seen.  The exact relation of the fatty degeneration to
the necrosis could not be determined.  The necrotic masses were fonnd both in intact
liver cells and in those which had undergone fatty degeneration. In the latier cases
it seemed probable that the necrosis preceded, or at least accompanied, the degenera-
tion. If it only represented a necrosis of the small remmant of cell protoplasm be-
tween the fat drops it is difficult Lo see how so large a body counld be formed from
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this. When the necrotic masses were fonnd in the liver cells they were nearvly always
af the periphery of the cell next to the capillary.

Aithongh these necrotic masses were generally found in the beam-work of liver
cells, carefnl examination showed them frequently to be in the hepatic veins and in
the capillaries. It wonld have been interesting to have examined sections of the
longs to determine what part they might play in the formation of emboli.

The other changes of the liver consisted in infiltration of round granulation cells
aronnd the portal vessels. The fatty degeneration amd the necrosiz was mueh less
marked in this place; even in the most advanced cases a certain number of normal
liver cells were always found here. Sowme of the liver cells, particularly aronnd the
portal spaces and adjoining the portions most degenerated, contained several noelei,
generally oval, and less vesienlar in appearanee than the normal nueiens, Rows of
smaller cells with similar nueclei were also found, and appeared to indicate an attempt
at regeneration. A few of the specimens from autopsies very shortly after death and
which were at once placed in aleohol showed rather ill-defined nonelear fignres,

In the kidneys the changes were generally those indicating an infense parenchy-
matons degeneration. They were most marked in the tubules of the labyrinth, The
glomernli in the most cases were affected.  The capsular space was dilated and filled
with a graunlar exudation coagulated by the aleohol, and frequently in this, round
hyaline masses were found. The epithelial cells of the convoluted tubunles wers very
much swollen and the tubules often dilated. The cells often contained larger and
smaller fat drops shown by the clear spaces remaining after this was dissolved ont by
the aleolol, 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
eells, and over this what appeared to be a row of cilin. 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 tabules there were large and smaller, generally ronmd, masses of similar hya-
line material.

The most peculiar change in the kidneys in some cases was the presenece of masses
of colloid marerial and erystals in the tnbules. This colloid material was found in
the loops of Henle and in the collecting tubunles. It was sometimes in the form of
ronnd masses and sometimes in irregular celumps, apparently formed from aggregsa-
tion of the round masses. These were sometimes nnited to each other to form long
chaina. When these hodies are seen singly the eenter appears depressed and some-
times stained more deeply than the periphery. They stained with nearly all of the
nuelear staing, but partienlarly with Bismarek brown and haematoxylin,  They were
highly refractive, and either perfectly hyaline or composed of numerons lamine,
like starch granules. They were generally found in the lnmen of the tubules, bot
in one case there was a large azgregation between the epithelinm and the wall of
the tube. The crystalline masses were found in every case examined, and differed in
all respeets from the material jnst deseribed.  They were of a yellowish or yellowish-
green color, with sharp edges, very highly refraciive, and with nmnerons radiating
lines amnd fractures running from the periphery to the center. They did not stain
with any of the reacents used. In addition to these bodies, in some eases the tubules
contained beaded strings of a substance evidently derived from the blood, and whick
sbained intensely with both eosin and picrie acid.  Casts both epithelial and hyaline
were found, the latter apparvently composed of ageregations of the same hiyvaline
material which was fonnd in the epithelinm. In some of the tnbules econsiderable
numbers of lencocytes were found, bat in general 1t was remarkable, in view of the
extent of the parenchymatons degeneration, how little cellular infiltration {here was.

The changes in hoth the liver and kiduey appear to be dne to a general toxemia
rather than to the local presence of infections agents. They are diffuse, affecting
the whole of the organs, and not small areas,
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Tz 10.—Section of liver bt little affected. @, neerobic masses, = 150,
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Fias. 11 and 12.—From same liver. a, necrotic masaea: a, small necroses in liver cells, not 2o sharply

diffsrentiated as the larger masses. 6, leucocytes; o liver cell, in beginning necrosis. =0 400,
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Fra. 13.—From a liver in an advanced stage of doseneration. The spaces between capillaries seen-
picd by the necrotic mazses; fat and débris of liver cells with a few lencocyles, < 200,

B, 14 —From same liver: neerotic masses with higher power, Leitz one-twelfth immersion. ITn ona
Fie. 14—F li i ith higher g . Leit twelfth i i T
of the bodics @, a vaeuole, inclosing a small hody.



ETIOLOGY AND PREVENTION OF YELLOW FEVER. 157

¥iG. 15.—Liver cella, with necrotic masses, Fiz. 16.—Necrotie mass in fatty, degen-

aml amall masses between and in the liver erated liver cells,
cells,

Fiz, 17.—Glomerulns with granular and hyaline material in capsalar space.  Trs, 18 —Section of kidoey, with hyaline
degeneration of epithelinm and hyaline
amil granular material in the lumen of
tubunies,
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Srecime,

Muller's fluid

Hyaline degeneration of epithelinm ;

Fic. 190,
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16, 20, —Tubules containing colloid material and crystals,



VIL=DESCRIPTION OF MICROORGANISMS WHICH HAVE BEEN
CLAIMED TO BE THE CAUSE OF YELLOW FEVER.

THE CRYPTOCOCCUS XANTHOGEXNICUS OF DR. DOMINGOS FREIRE, OF
BRAZIL,

Im his principal worls,  Doctrine Mierobienne de la fievre jaune,” pub-
lished in 1855, Dr. Domingos Freire gives the following account of his
“COryptococens Xanthogenieus™:

When we follow, with all the care and attention possible, the march of the develop-
ment which ebaracterizes the germs which produoce yellow fever, we acquire the
certainty that, commencing to present themselves under the form of little points
almost imperceptible, they afterwards gradnally inerease in diameter nntil they attain
considerable dimensions, so that these little beings, which at the ontset had the
aspect of very little grains of sand, not measuring more than 0.001 to 0.002 millimetre
in diameter, arrive, little by little, to such a development that they reach the dimen-
sionsof 0,005, 0,007, or 0.00= millimetre, and sometimes even more in certain determinec
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 viscouns
substanee of a yellow color, composed of pigmentary and protoplasmic substauce, and
of the liguids elaborated by the cells, * * *

The microbe xantnogenicns is a cosmopolitan; it does not select its domicile in any
organ and has vo preference for any organic lignid. We have encounfered it with
the same characters, the same opulence 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 flnid. However, it is neces-
sary to establish a well-drawn distinction as to the blood. The blood of the general
cireulation shows itself much less charged with the microbes than the blood of the
capillaries. Thus, if I eould admit any preference on the part of the microbe xantho-
genicus, I wonld say that it pleases itself better in the blood of the capillaries, in the
blood which bathes immediately the anatomical elements. * % *

The occasion seews to us a favorable one in order to call attention to some indis-
pensable precautions when the microbes of yellow fever are to be songht in organie
solids and liguids.  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
npon a glass slide, covering it with a thin glass cover, and examining it with a power
of 4530 to 740, or 750 diameters, this proceeding can not be employed when the blood
is to be examined. If we proceed in this mannper the globules will hide nearly all the
microbes and the observer will wrongly conclude that they are very rare in this
organic liquid. Not only does the form of the mierobe offer a certain resemblance to
that of the red corpuscles, but these latter in adhering 1ogether 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 pare solotion of sulphate of soda and place it under the objective, the
microbes bacome visible and will appear in considerable quantity.

160
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It is likewise necessary to make a preparation previously for the examination of
the cereliral mass and of the museles. They should be triturated in a sterilized mortar
and mixed afterward with distilled water entirely deprived of orcanismas, filtered
throngh fine linen which has been passed rapidly through the flame of an aleohol
lamp, and afterwards a drop of the filtered liguid should be placed upon a glass slide,
If we withdraw a little piece of brain or of musecnlar fiber, even triturated, we will
not perceive anything abnormal nnder the microscope nnless it be the anatomieal
elements more or less deformed by trituration.

It is not the same for the liver. It suffices to withdraw a bit of this organ and to
ernsh it between two glass slides; npon observing it under the microscope we per-
eeive at onece o maltitnde of mierobes. This is becanse in the muscles the microhes
are lodged between the fibrill:e and in the snhstance which surrounds them, and in
the brain they are fonund in the interior of the nerve-cells, which must first be de-
stroyed by tritnration in order that their parasitic hosts may become visible,

I would say in the first place that the description above given of the
eryptocoeens xanthogenicus does not correspomd with the characters
of the mieroirganism which Dr. Freire presented to me as his yellow
fever germ ; and, secondly, that no such organism as he has deseribed
or as was present in the cultures which he gave me, is to be found in
the bleod or tissues of yellow-fever patients.

The only explanation of the remarkable versatility as to the form
which Dr. Freire has ascribed to his * eryptococeus” on different pages
of the work referred to, which I can conceive of is that offered by Dr.
Araujo Goes, one of his medieal confréres and eritics in Rio de Janeiro,
viz, that Dr. Freire has mistaken deformed blood corpuscles, fat glo-
bules from the liver, and the débris of tissue elements in his trituration
of muscle, brain, ete., for microdrganisms. Dr. Freire frequently speaks
of his eryptococcus as being endowed with active movement. It is well
known to microseopists that minute particles, organic or inorganie, when
suspended in a flnid, undergo, under certain cireumstances, a rapid
vibratory motion, known as the brownian or moleeular movement. The
microirganism, a micrococeus, which Dr, Freire presented to me as his
yellow-fever germ, like other similar organisms, presents these moleen-
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 musele fibrillie, present
these moleeular movements, and in form and appearance present some
resemblance to micrococci. They are easily distingnished, however, by
chemieal tests and staining agents, I may remark here that prior to
his visit to Paris in 1857, Dr. Freire seems not to have made use 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 mieroir-
canisms, in the following langnage :

We know that in order to color a microbe it is necessary, first, to kill it and then
to wash the little microseopic cadaver 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 microbe in a fresh state. I fed it with the best food, les
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meilleurs engrais, for the purpose of witnessing the different phases of its evolution
from its birth to its death.

Nevertheless, in fanlt of vther accusations, some anthors have Tepru-lchesl me with
not having colored my microbe, Alas, what a miserable objection! Is it necessary
in order to affirm the existence of a microbe, which swarms by millions in the urine,
in the bile, in the blood, in the tissune, ete, ; is it necessary to mask them, to disgunise
them under a costume of earnival, in order to please eertain microscopists? M. Pas-
teur has never eolored his microbes ; and, nevertheless, everyone admits the exist-
ence of the bacillus of charbon, of the corpuseles of pébrine, of the micrococcus of

fowl cholera, ete.
+ * * Do not think, gentlemen, that I fear the application of coloring processes

to the search for the microbe of yellow fever., Far from it. In order to show youm
that the eriticism which I have just made is not due to prejudice, I will say to yon
that snch processes have recently been employed upon the yellow-fever microbe with
complete snccess.

The method of eultivating in solid media and of isolating micro-
drganisms by means of plate cultures or Esmarch tubes, seems also to
have been unknown to Freire 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 Pasteur 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 mierococcus, which multiplies, as do other microdrganisms 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, whlch are released by rupture of the cell wall of the mother
cell, as described by Dr. Freire. This mode of multiplication is not
known among the bacteria, and does not occur in the micrococeus
which Dr. Freire placed in my hands as his yellow fever microbe, and
which I have had in cultivation continuously sinee my visit to Brazil in
1887. This is a simple staphylocoecens 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 prinei-
pal work, in the following language:

Each adult cell is roptured in one or several points and allows to escape its con-
tents composed of grrms 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 carried along
by the circulatory current, producing either capillary obstructions or blood stasis in
the parenchyma of the organs.

This account is entirely fanciful. Not only does Dr. Freire’s micro-
coccus not produce such pigment as he deseribes, but in yellow 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 acconnted for and does not
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result from the presence of Dr, Freire’s erpytococens or of any other
microorganism. It is blood pigment changed by the acid secretions of
the stomach and present in that viscus as a result of passive hemorrhage
from the mueons membrane. ThisI 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 blood corpuseles; and it has been
demonstrated by a spectroscopic examination made at my request by
Dr. George Kemp, of the Hoagland laboratory. Dr. Freire's micrococe-
cus liquefies gelatine quite slowly, forming a cup shaped cavity, at the
bottom of which the eocciacenmulate, formming a white deposit, as shown
in Fig. 5, Pl. 1ir.  The morphology is shown by my photomicrograph
from a preparation stained with fuchsin, I'ig. 1, Pl 111

That this micrococcus bears no relation to the etiology of yellow
fever is fully proved by my extended culture experiments in Havana
during the summers of 1885 and 1859, 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 I have not obtained this
micrococens of I'reire in a single instance, although the enlture medinm
commonly employed—flesh peptone-gelatine—is a very favorable one
for the growth of this coccus. 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, 1888) I have found micrococei in sections from the kidney, but as
the micrococeus of Freire, in its form and dimensions, resembles many
others, it is 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 micrococei are not found in the blood and
tissues of yellow fever cadavers.

The micrococcus of Freire is killed by 10 minuntes’ exposure to a
temperature of 60= C, (1402 F.). Its vitality is not destroyed by a freez-
ing temperature. I have subjected it for an hour and a half to a tem-
perature of 15° U, below zero (5° F.) in a freezing mixture of salt and
ice, and found that it grew as usnal when planted in flesh-peptone.gela-
tine, and kept at a temperature of 26° C, A stick culture in the same
medinm, placed in an exposed attic in the laboratory in Baltimore, from
January 17 to 29, at a temperature ranging from 2° to 102 C., not only
was not killed, but showed decided growth. In short it is a hardy
micrococens, 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 MEXICO,

Dr. Manuel Carmona v Valle has given an account of his researches
and supposed diseovery in his memoir, entitled, * Lecons sur I'étiologie
et la prophylaxie de la fievre jaune,” Mexico, 1853.
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I am indebted to Dr. Carmona for a copy of this work, which he pre-
sented to me at the time of my visit to Mexico. The following inserip-
tion, signed by him, is upon the title-page, and is a frank acknowledg-
ment that the anthor has modified his views very considerably with
reference to his earlier observations:

A. M. le Dr. STERNBERG :

Quoiqu’il soit nécessaire de modifier toute la partie relative A la morphologie et
anx culinres dn microganisme,

Mexico, le 26 SBeptembre, 1857,

Dr. CARMOXA ¥ VALLE.

At the time of my visit to his laboratory (September, 1857) Dr. Car-
mona was inelined to attach some importance to a baecillug which he
had obtained in his eultures from yellow-fever urine sent to him from
Vera Crnz. This bacillus is shown in my photomicrograph, Fig. 4, Pl
111, which is from a slide mounted by Dr. Angel Gavinio Yglesias in
Dr. Carmona’s laboratory. Associated with the large bacillus, shown
in the photomierograph, there is anoiher 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 tubes,
I found to contain several other bacilli and a mierococens. The large
bacillus is of the * sabtilis” group. It liquefies gelatine quite rapidly,
and forms large oval spores.

Not having obtained it in my cultures from the blood and tissues of
vellow-fever cadavers, or from urine drawn through the walls of the
bladder in a considerable number of cases, I must regard its presence
in Dr. Carmona’s cultures from urine collected for him in Vera Cruz
as entirely accidental, and without significance so far as the etiology of
yellow fever is concerned.

THE YELLOW-FEVER GERM OF DR. CARLOS FINLAY, OF HAVANA.
( Micracoccus letragenus versatilis, Sternberg.)

Dr. Carlos Finlay having, in his earlier researches, observed miero-
cocei in groups of four in eultures obtained from mosquitoes which he
had allowed to fill with blood from yellow fever patients, inferred that
the micrococei came from the blood of the sick, and that the grouping
in fours was a character by which he could distinguish this micro-
organism, which he named Micrococcus tefragenus febris flavee, npon
the supposition that it was concerned in the etiology of yellow fever.

During the winter of 1837-"88 Dr. Finlay sent me a number of his
“ mosquito eultures,” which I found to contain a variety of miero-
organisms. Among these a large micrococeus grouped in tetrads was
most conspicuous. This I isolated and studied in pure cultures, and
have sinee named Micrococcus tetragenus versatilis, a name which Dr,
Finlay has accepted.
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The characteristic mode of grouping is shown in Fig.3, PLIII. Some
bacteriologists would perhaps be disposed to place it among the Sarein:es
but T have never observed any evidence of division in a third plane,
forming packets of eight or more elements, such as are characteristic
of this genus. I have ealled it * versatilis™ because it is very versatile
both in the grouping 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
elements 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 visecid 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 iz 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 color; they are opaque and spherical, and do not usually cause
liquefaction of the gelatin for several days. The microirganism has no
proper movements and is adrobie, no growth occuarring in an atmos-
phere of hydrogen., It is not pathogenic for rabbits or guinea pigs.

I have oceasionally obtained a few colonies of this micrococeus in my
eultures from the contents of the stomach and intestine of yellow-fever
cadavers, and in one case (case 8, 1388) I obtained it from the liver kept
in an antiseptic wrapping for 43 hours. In this case it was associated
with staphylococcus pyogenes aureus. 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 Cruz and of Havana, and quite as
common 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 culture
from blood drawn from the finger of a yellow-fever ease in the small-
pox hospital. My inference then was that its presence was accidental,
and due to contamination of the drop of blood while collecting it; and
I believe this to have been the case when it has been present in Dr,
Finlay’s cultures from blister serum. In a ease of brain disease, and in
a case of skin disease, in which Drs. Finlay and Delgado applied blisters
and 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 serum was collected at my suggestion as a control ex-
periment, inasmneh as Drs. Finlay and Delgado had obtained this micro-
cocens in their “ mosquito enltures,” and in blister sernm from yellow-
fever 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 serum, is due to aceidental contami-
nation from the surface of the body or from the atmosphere.

Dr. Finlay himself, when I letft Havana last year, had about given up
the idea that this tetragenns is the cause of yellow fever. This is shown
by the following letter from him:

Havaxa, dugust 29, 1889,

My Dear Doctor: I send you a copy of the résnmé of onr investigations during
the year, May, 183880, which Dr. Delgado and myself presented at the beginning
of the year. You will see that we did not elaim to have demonstrated that our * tetra-
genus ™ was the actnal 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 serom, and also
in eadaverie products of two yellow fever antopsies. We likewise expressed the hope
that you would undertake comparative experiments in order to determine, first,
whether it was a fact that by the cnlture methods which we had deseribed our
tetragenus conld be demonstrated in most of the products collected during life from
vellow fever patients, and, second, whether that microirganism is exclusively fonnd
in such patients. I am aware that the results of three samples of yvellow fever blis-
ter sernm and seven samples of blister sernm from acclimated subjects have given a
negative answer on the second point. Yet I can not wholly divest myself of the sus-
picion that the greater frequeney with which we have found the tetragenus in onr
yellow fever cultures (from material collected during life) may have some signifi-
cance, even admitting, as I do, that before any etiological importance ean be claimed
for it quite a number of serions objections would have to be encountered besides
showing that it is not to be found in localities where yellow fever is unknown.

I am, my dear doctor, yours, very faithfully,

CAnLos FINLAY.
Dr. G. M. STERNBERG, U. S. Army,

Havana.

Finally, I may say that this “tetragenus” is comparatively large, and
conspicuous by reason of its grouping in tetrads, and that it is promptly
stained by the auniline colors, 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 numerous sections made from
forty cases in which I have made aufopsies in Havana, unless possibly
the cocei found in a single case in seetions from the kidney (ease 10,
1833) are identical with Dr, Finlay’s tetragenus. As remarked in the
account of Dr. Freire's coecus, such identity can not be established by
microscopic examination alone, and the question, which is of little im-
portance in view of the facts stated, must remain unanswered.

But one thing is very evident, and that is that the researches of Dr.
Finlay give no support to the claims of Freire, inasmuch as the micro-
cocens which has especialiy engaged his attention is entirely different
from that of the Brazilian investigator,
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THE BACILLUS OF DR. PAUL GIBIER.
(Bacilluz lepina lethalis, Sternberg.)

Dr. Panl Gibier, a French bacteriologist, went to Cuba in the antumn of
1857 in the expectation 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-
eation made by him to the French Academy of Sciences:

Havaxa, Jannwary 22, 1888,

At the commencement of the year 1587 Dir. Domingos Freire, professor in the fac-
ulty of medicine of Rio de Janeiro, eame to Paris in order to present to the seientific
public his studies upon yellow fever. M. Freire was presented to me by Dr. Rebour-
geon, who had studied this malady with him in Brazil. The laboratory of compara-
tive pathology of the musenm was opened to these savants, who resumed the experi-
ments, the resulis 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 not yet been applied in
his researches, After these investigations, made in common, M, Freire had the kind-
ness to associate me in a communieation made in his own name and that of Rebour-
geon to the Academy of Sciences during the month of Mareh, 1357,

Sinece, and as a result of this communication, I received from the minister of publiec
instruetion the mission to go and *‘stndy yellow fever in the conntries where it pre-
wvails habitually, and the prophylactic measures which may be opposed to this malady.”

Dr. Gibier arrived in Havana in November, 1857, 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 :

Results obtained.—I am obliged to confess here, however much it may cost me,
that my results contradiet in an absolute manner the facts advanced by M. Domin-
gos Freire, from whom I have the regret, as well as the duty, to separate myself.

The blood.—In a great number of preparations, fresh or colored, it has been impos-
gible for me to verify the presence of microorganisms. The enltures 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,

Having convinced himself that neither the micrococeus of Freire, nor
any other microdrganism was presentin the blood of yellow fever patients,
Dr. Gibier turned his attention to the microirganisms present in the
alimentary eanal, and isolated from the contents of the intestine of one
or more cases a liquefying bacillus to which he was inclined to attach
espeeial importance.

Dr. Gibier kindly placed in my hands a enlture of this bacillus upon
my arrival in Havana in the spring of 18588, and I have had it in con-
stant cultivation since that time, and have made numerous inoculations
into rabbits and guinea pigs which show that it is pathogenic for these
animals,

But my extended researches give no support to the supposition that
it is eoncerned in the etiology of yellow fever. In a large majority of
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my cases it has not been present in cultures made from the contents
of the stomach and intestine obtained post-mortem, or from the alvine
discharges obtained during the life of the patient. I obtained it in
comparatively small numbers in three out of ten cases in which I made
autopsies in Havana in 1888,

Admitting to myself the possibility that the specifie 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 outset of
an attack, I devoted myself especially to a search for this bacillos in
the feces of yellow fever patients during my stay in Decatur, Ala-
bama, in the autumn of 1888, The result of this research was to show
that liguefying baeilli are not numerous in the alvine discharges of the
sick, and that the bacillus of Gibier was only presentinalimited number of
cases and in comparatively small numbers. Amnother liguefying baeeil-
lus, o, was found more frequently, but not with sufficient constaney 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
1839 I have only encountered this bacillus in my eultures 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 baeilli :

Auifopsy No. 14 (No. 1 of 1883).—*B eoli commune in anaérobic and aérobic enltare
from stomach and intestine, no liquefying colonies.”

Autopsy No. 15— No liquefyving colonies in eultures from intestine, A few lignefy-
ing colonies in Esmarch roll tube No. 1 from stomach. Ligueying bacillus with large
oval end spore in anaérobie Esmarch tube from intestine.”

Autopsy No. 16.—* Liquefying bacillus {Bacillus ¢ Decatur) in gelatine Esmarch
tubes from stomach and intestine.”

Auntopsy No. 17.—** Cultures from intestine, bacillus a and a single liguefying colony,
not Gibier's bacillus.”

Awtopsy No. 18.—No remarks made with reference to liguefying baeilli, which indi-
cates their absence,

Autopsy No. 19.—*No liquefying colonies from stomach or intestine at end of 24
hours.”

Autopsy No. 20.—* Bacillus g,” (Gibier’s bacillus). “ Obtained from intestine. Es-
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 45 hours; ba-
cillus ee ” (quite different from Gibier's).

Autopsies Nos. 22 and 23.—No notes, indicating absence of liquefying baeilli.

Autopsy No. 24.—** Gelatine Esmarch roll tube No. 1 liguefied in 24 hours; No. 2 on
third day ; bacillus g.”

In this case Gibier's bacillus was present, but in comparatively swall nnmbers,
becanse Esmarch tube No. 3 of the series did not contain any liquefying colonies.

Autopsy Neo. 25.—*“ No liquefaction of gelatine Esmarch tubes from intestine.”

Autopsy No. 26— Doubtful case, diagnosis not supported by the pathological ap-
pearances ; excluded.”

Autopsy No. 27.—‘Liquefying bacillus in gelatine Esmarch tube No. 1 from intes-
tine.” What bacillus was not determined.

Autopsy No. 28.—* No liguefying colonies in gelatine Esmarch tubes from intes-
tine.”
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Autopsy No. 29.— Gelatine Esmareh fube No. 1 liquefied in 25 hounrs ; single colony
in No. 2; No. 3 contains nonliquefying eolonies only. The liquefying baeillus pre-
sent is bacillus g.”" (Gibier).

Autopsy No. 30.—*No liguefaction of Esmarch tabes from intestine in 48 hours.”

Autopsy No. 31.—* No liguefaction of gelatine Esmarch tubes from intestine at end
of 48 honrs,”

Autopsy No, 32.—“No liguefaction of Esmarch tubes from intestine in 42 hours,”

Autopsy No. 33.— Esmarch tube No. 1 from intestine contains liquefying colonies
at end of 48 hours; bacillus g; none in tubes Nos. 2 and 3, which contain the colon
bagillus.”

These notes from twenty suecessive cases will suffice to show what
has already been stated, viz: that this baecillus is only exeeptionally
present, and when present is in comparatively small numbers. We are
therefore obliged to exclude it from consideration from an etiological
point of view.

I may here say that in my cultures made direetly from the pure eunl-
ture which Dr, Gibier placed in my hands, and from the intestinal
contents of eases in which I wade the autopsy, I have never seen any
formation of black pigment such as Dr, Gibier described in his first
commnuication to the Frenech Academy of Sciences with reference to
the bacillus under consideration.

The morphology of Gibier’s bacillus is shown in Figs. 1 and 2, PL. 1v.

It is an actively motile bacillus with round ends, which varies con-
siderably in length, being sometimes short oval, and again, in the same
culture, long oval; or it may grow out into a flexible filament of con-
siderable length. In recent cultures the bacilli are often united in
pairs, and are deeply stained by an aqueous solution of fuchsin, or
methylene blue; in eultures which are several days old, or in recent
cultures when the stained preparation is washed in aleohol, the ends of
the rods are commonly more deeply stained than the central portion.
My photomicrograph is from the surface of an agar culture 12 days
old, and shows some of the baeilli of recent development deeply stained,
while others in the same field are but faintly stained.

This bacillus liquefies gelatine, as shownin Figs. 5, 6, and 7, PL 1v.

At the end of 24 hours, at a temperature of 209, to 22° (., there is an
abundant development along the line of puncture and commencing
ligquefaction at the surface. Later the liquefaction is funnel-shaped,
and there is an opaque white central core along the line of puncture
with liguefied 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 inch or more, is completely
liguefied, and an opaque white mass, composed of bacilli, rests upon
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
IYig. 3, PL. 1v); later liguefaction oceurs rapidly, 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, translueent, and of a
pale straw color.

Upon the surface of nutrient agar it grows rapidly, forming a rather
thin, translueent, shining, white layer, which covers the entire surface
at the end of 2 or 3 days at a temperature of 202 C. (See Fig. 3, PL. xX.)

Upon potato the growth is rapid and thin, covering the entire 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° F.).

Decided growth oeenrred in a stick eulture in gelatine exposed in
Baltimore during the month of January in an attic room (January 7 to
20), During the 22 days of exposure the highest temperature, taken at
9 a. m. each day, was 11° C., and the lowest, 2° C. At a temperature
of 162 to 20° C. development in a favorable eulture medinm is rapid.

There is no evidence that this bacillus forms spores; cultures are
sterilized by exposure to a temperature of G0° C, for 10 minutes.

Coagnlated blood serum iz liquefied by this baeillus, It retains its
vitality for a long time in old cultures, having grown freely when
replanted at the end of a year from a hermetically sealed tube contain-
ing a pure culture in blood serum.

My experiments on animals are given below in tabular form :
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11 TR B R | | Aug. 16 | Cavity of abdomen. | 3 ce. bonillon | Do,
| ! cultnre, |
J}n.......: 30 | 420 grams...| Aung 20 [ Subentansons ..... fonaalll ovasaaaas] el At ond of 4B
| | | honra.
]}u-.......f 3l | 425 prams...| Ang 20 [ .. .00 ccciciniaanmss I 10 ce. bonillon : Medd at end of 2
culturs, | hours.
Do eneen.| &2 | 420 prama...| Aog. 20 |.c.d0 cveereveeenan.| & co. bouillon | Found dead at end
: | | culture, {  of 20 hours.
TN s | B2 | 400 groma...| Sept. 4 | Cavity of abdomen.| 2 ce. gelatin o,
[ | culture, |
10 el o ) 1 " S - () o6 ) (S I (S 4 cc. gelatin | Found dead at end
| cultore. | of 4 hours,
s e | 82 | Small....... Sept. 24 |....d0 ..concennn.on.| § ce. gelatin | Died at end of 3
| | culiure, hours.
D veoos| B8 |oocidp sinians ! Sept. 24 !.,..:'In O e Ao ooveenn..| Ded at end of 4}
f | hours,
DO ccauas| 9B | Largs.......| Saph 27 .o d cuaacaiaanaaa| 23 ce. polatin | Recoverad.
cultnre,

Do, ceaaa| 96 | Small.......| Sept. 27 |.cocd0 caeieeeeianana| 1§ ce. gelatin | Found dead at cnd
[ | l cultura, of 20 houra,
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Animal. l_ﬂ'm Biza. Diate, Whers injectad. Amount.
18ER.
Rablit. .o-c.o) 57 | Small.......| Nov. 5| SBubentaneous .. ... 2 ee. pelatin
cilture
][ [ P R 61 | 555 orama. ..| Dee. B |eeudld ccecnncnnnan. e
Do. ...--.] 6% | 720 prama...| Dec. 12 (... do ..........c...| 3 ecc. gelatin
eulture,
LY ey 65 | 750 grama...| Dee. 15 | Cavity ol abdomen.| 1 ce. gelatin
enlture,
TlgEe= ot 6B | 874 grams...| Dec. 20 |....d0 .oc..ispnanaa| ¥ oc. gelatin
cnlture,
i T 69 | 720 grams...| Dec. 18 | Small intestine ....| § oo gelatin
. | culture,
11T, A I P e [ BT b R i ! [ S DR
i 1880, | enlture,
Do..-...-| i | 1,350 grams.| Jan. 2 | Ear voif...-....---| & drops pela
: | | | tin cultnre.
Do.......] T2 | 1,620 grams.| Jan. 2 !....t'lu,,a..._.----.. § ce. gelatin |
(et ‘ | eulturs,
10T I 7% | 200 grama... | Jan. 3 | Cavityof abdomen.| 1 ce. gelatin
-i . ‘ | cunlture,
Th T S | 74 | 200 gramis...| Jan. 3 |....do...... S L ]y R
1 B TR 75 | 1,B00 grams.| Jan. B | ..od0 ceciceciomeaeo| ¥ oo Eeladin
| culinre.
Do..eau.| 6 | 1,750 grams | Jan, 4 | Ear vein...........| 3 drops bouil.
i ! g | lon culture.
p:Sesees | 7T | 2000 grams. Jan, 4 l....l]u ..............I---‘liﬂ csemmana
T e .E L e e Jan. &8 | Cavityof abdomen. | 1 co. gelatin
| | | culture,
Bl pres et | 80 | 550 Frama...| Jap, B |.c.odo ooninivninnae. 4 po, honillon
1 I | | culture.
Do.......| B1 | 480 grama. .., Jan. B [....do....c.........| 3 co. bouillon
i : | | culture.
Boieeeo. bt 10 ctams: .| Jan; B |- 0ido - cvanossomcses 1 ee. bouillon
! ! ' culture,
Do.......| 88 | 1,750 grams. | Jan. 8 | ...l covcesicnnacnn 1 cc gelatin
| | eulture,
V1A B4 | 1,116 grams. Jan. 9 [....d0 .cccceannno...| 1 ge. bouillon
| | cultnre,
TRyt | 85 | 1,005 grams.| Jan. 9 |....d0 .evueaeeennn..| & cc. bouillon
i . culture.
Sl [ 8611, 785 grams.| Jan. 15 | c.odo coceeacnoaoa.| 3 co. gelatin
l | | | culiure.
Dot ! 87 | 1,782 grams | Jan. 15 |....do.... __._._“_!....:'lu
) [ 88| 1,770 grams.| Jan. 15 |.cou@0 ceveceennnna..| & co. gelatin
‘ cultnre.
WS 8 | 1,887 proms.| Jap, 15 |.ccofD ciceaeciecneaefiee D pennnaaa-
1 [ e ' o0 | 2 430 ,i_,ﬂ‘anm.: A p Tl [ R | ] Sl [ e
|
. I
Do, ......| 91 | 1, 940 grama.| Jan. 15 |....do ccceuuonne.o.| & oo gelatin |
i 1888, 1' enltnre.
Guinea plga.| 7 [-cceececinoans May 28 |..cidoa.ooian .| & eo. bounillom
I culture,
R B ceeo| Amg 10 ..l sonciaian o.o.| 1 eo. bonillon
cultnre,
Du..-....] e ] ey T e g O e | e LD e e

Heault.

T eeovered.

Found dead at end
af 20 honra.

Died at end
lirnra.

of 24

Foonnd dead at end
of 20 honrs,
Founid  deasd

morning.

niext

Resuelt negative,

Do
Found dewd mnext
marning.

Died at cod of 2§
homra.

Dedd at end of 7
honra,
s,

Reaunlt negative,

Do,

Do,

Found dead at end
of 20 hours.
Do,

Do
Do,
Tho.
Reanlt negative,
Tho,

Died at end of T
honra.
Dl im & honra.

el in 7 hours.

Died in 3 hours.

dead nexk
marning.

1Yl in 3 honra,

Foumid

Eesult negative.
T,

T,
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Animal.  |No. Siza. Diate. Where injected. Amounnt, L Resnlt.
LS 235 it [l |
_ 1880, | |
Guinea pig ..| 23 |..............] Aug. 13 | Cavity of abdomen | 8 ce. gelatin | Died next morning.
| culture.
Tzt | B2 e Sept. 27 [....40 coezeseceana.| 2 oo gelatin | Do.
| | cunlture. |
T b Ty St L e T P ey | e e B (R F SRR | Result negative.
WrhiteTate: il Lilecesavennini, Ang. #3 | Sopbeotaneons .....| 3 ec. bonillon | Da.
| cultura.
D0 veenee]| 2 oo Aug 93 |....40 cauvensrrnnnss| 5 cc. bonillon Do,
' | cultura,
1 e e | B | Aug 23 o0 ceneeeieaeaa s d ceseanas] Do.

— -

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 cubie centimetre or more, that it is less pathogenic for gninea-pigs,
and is not pathogenic for white rats when injected subeutaneously.
Gelatine eultures seem to possess more intense pathogenie power than
hounillon eultures, and enltures from the blood of an animal recently
dead as the result of an inocculation 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 guite characteristic. A couple of
hours after receiving in the cavity of the abdomen 2 or 3 cubie eenti-
metres of a liquefied gelatine eulture 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. Frequently
the animals die in a sitting position with their nose resting upon the
floor of the cage between the front legs. I have not seen this lethargic
condition produced by inoculations with any other microirganism.
Convulsions sometimes occur at the moment of death.

The time of death depends upon the poteney of the eulture and its
quantity as compared with the size of the animal.

With a full dose of 3 to 4 eubic centimetres of a liquefied gelatine
culture death commonly occurs in from 3 to 7 hours.

The rapidity with which death ocenrs when a considerable quantity
of a liguefied gelatine eulture is injected into the cavity of the abdomen,
and the somnolence which precedes death, give rise to the supposition
that the lethal effect is due to the presence of a toxie chemical substance,
rather than to a multiplication of the bacillus in the body of the animal.
And this view is supported by the faet that animals frequently recover
when the dose administered is comparatively small, and especially
when it is injected subcutaneously. 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, 1883, —Injected subentaneonsly into rabbit No. 34, 15 cubie centimetres
sterilized bonillon eulture of Gibier's bacillus. Temperatore at 11 a. m., before inocn-
lation, 102.6° ; temperature at 12:30, after inoculation, 103.5%; at 2 p. m., 104.3%; at 4
p. m., 105.8%; at6p. m., 1052, September, 9a. m., temperatare 104°. Animal appears
well. Resnlt negative except for the rise of temperature noted.

Septentber 6, 12 m.—Injscted into eavity of abdomen of small rabbit (weight 400
gramimes), 5 cnbie centimetres sterile gelatine enlture of Gibier's bacillus, Found
dead September &, at 2 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), 2 cubie centimetres sterilized gelatine culture of Gibier's baeillus, ERe-
sult negative.

December 20, 15838, —Injected into eavity of abdomen of rabbit 66 (weight 972
grammes), 4 cubic centimetres sterilized gelatine cnlture of Gibier's bacillus, at 10
a. m. Temperature before injection, 101° F. ; temperature at 1 o’clock, 1015, At 2: 30
p. m. injected a second dose of 5 enbic centimetres sterilized enlture into cavity of
abdomen. At 3:30 the animal is somnolent. At 4:30 p. m. injected 4 cubic centi-
metres of same culture ; temperature at 4: 30, 100.5° F, At 5 p. m. the animal seems
feeble and somnolent; temperature at 6 p. m., 102.2°,  December 21, 10:30 a. m., the
animal seems better., Injected into cavity of abdomen 5 enbie centimetres of the
same sterile gelatine culture. December 29, the animal remains in good health and
was injected in the cavity of the abdomen with 1 enbic centimetre liquefied gelatine
culture, not sterilized, to test protective value of previous inoculations. Result of
injection negative.

My time having been fully occupied with other experimental work I
have not yet followed up this experiment upon the protective value of
inoculations with sterilized cultures, but infer from the above experi-
ment that the result of a careful experimental inguiry would establish
the faet that a certain degree of immunity, at least, may be conferred
by inoenlations with eulture flunids sterilized by heat.

The temperature of rabbits which receive a lethal dose of a culture
of this baecillus falls below the normal sometime oefore death. This is
shown by the following notes :

Auwgust 20, 10:45 a. m.—Injected subentaneounsly into rabbit 32 (weight 420 grammes),
6 cubic centimetres bouillon enlture of Gibier's baeillus. Temperature just before
injection, 102° F, ; temperature at 12 o'clock, 1037 ; at 1 o'clock, 1037 ; at 4 o’clock
p.m., 99°,  Animal appears feeble and dull ; temperature at 6:15 p.m., 99°. Found
dead next morning, _

September 24, 10:30 a, m,—Two small rabbits, Nos. 51 and 52, injected in cavity of
abdomen with 3 cubic centimetres liquefied gelatine culture of Gibier's bacillus.
At 12:30 both animals are very lethargic and somnolent; temperature in rectum, 99°;
temperature at 1:30 p. ., 95, One died at 1:30 and one at 3 p. m., both in convnl-
sions.

Janwary 15, 1589, 10:30 a. m.—Injected into cavity of abdomen of rabbit No. 56
(weight 1,735 grammes), 3cubic centimetres liquefied gelatine enlture of Gibier's baeil-
lus. At 2p.m. the animal is lethargie ; temperature, 99.5° F. ; temperature at 2:45
p.m., 93, Died in convulsions at 5:30 p, m. Temperature immediately after death
in rectum, 96=.

Januwary 15, 1830, 10:30 a. m.—Injected into cavity of abdomen of rabbit No., &8
(weight 1,970 gzrammes). one-half of a cubie centimetre gelatine culture bacillus g, from
feces 56, Decatur (Gibier's bacillus). Temperature at 2 p.m., 100.2° ; iz lethargic.
Temperature at 2:45, U8.5%. Dying at 5:30 p. m, ; temperature, 96.6°.  Died at 6 p. m,
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In all cases in which death oceurs, even when but a few hours have
elapsed since the inoculation was made, I have recovered the baeillus
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 throngh the rabbit.

In sections of the liver and kidney stained with Loeffler’s solution of
methyline 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 adiitted the possibility that
this bacillus might have an etiological relation to yellow fever, although
my eulture experiments in 10 cases had only demonstrated its presence
in the contents of the intestine 3 times. I therefore made a varety of
experiments with it, and among others the following:

November 27, 1388, 3 p, m.—Injected into lumen of intestine of dog No. 2, small
black and tan, 2 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, 1288, —Injected into lnmen of intestine of dog No. 4, 2 enbic centimetres
lignefied 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, 1883, —Injected into lumen of intestine of dog No. 5, 2 enbic centimeters
liguefied gelatine eulture of Gibier’s bacillus. Temperature taken for 7 days showed
no notable departure from the normal, and the animal remained well.

Decentber 4, 1288, —Injected into lumen of intestine of dog No, 6, 2 cubie centimetres
liguefied gelatine culture of Gibier’s bacillus. Temperature taken for 7 days showed
no notable departure from the normal, and the animal remained well,

December 18,1838, —Injected into lnmen of intestine of rabbit 69 { weight 720 grammes),
one-half of a cubic centimetre liguefied gelatine eulture of Gibier's bacillus, The result
wasnegative. On the 20th of December 1 cubic centimetre, ligenfied gelatine culture
was injected beneath the skin of this rabbit. The animal was found dead next morn-
ing, still warm ; diffuse cellulitis from point of inoculation ; stomach and intestine
enormously distended with gas; spleen slightly enlarged; intestine glued together
and to walls of abdomen by adhesions at point of previons operation,

December 18, 1583, —Injected into lumen of intestine of rabbit No. 70 (weight 720
grammes), one-half of a cubic centimetre liquefied gelatine culture of Gibier's bacillus.
Result negative.

The pathological appearances observed in rabbits which succumb to
a lethal dose of a eulture of this bacillus are not very marked; the
spleen is sometimes enlarged, but otherwise the abdominal viscera ap-
pear to be normal. When the injection is made subeutaneously a
diffuse cellulitis, extending from the point of inoculation, is frequently
observed,

THE BACILLUS OF LACERDA AND BADBES.

In 1883 Dr. Lacerda, of Rio de Janeiro, having discovered what he
believed to be microiirganisms in the liver and kidney of yellow-fever
cases, sent some of the material to Paris, to Dr. Babes. This baecteri-
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ologist demonstrated the presence of a microbe in this material and
described it as follows :

The filaments appear united and homogeneous with an amplification of 600 diame-
ters, but with a high power, one-twelfth hom, im., or No. 12 of Verick (which eorre-
gponds with the one-eighteenth of Zeiss), one ean assnre himself that these filaments
are composed of elliptical grains, almest eylindrical, arvanged in pairs, forming little
groups in which they are united by an intermediary pale substance. The filaments
are thus composed of diplococei, or, if one wishes, of very short rods with terminal
spores.

Dr. Lacerda has described the organism referred to as in filaments
which branch dichotomously, and believes this branching to be a con-
stant and distincetive charvacteristic 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 deseribed and
drawn, and which he showed me in some of his preparations at the time
of my visit fo Rio, is 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 satisfactorily demonstrated by Gram’s method of
staining. My friend, Dr. Goes, shared this belief at the time of my
visit to Rio, but 1 demonstrated to him the facility with which the
organism may be stained with a solution of methyline blne, 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 renonnced the idea that this microtrganism bears
an etiological relation to the disease under consideration. In the see-
ond edition ef ¢ 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 individuals dead from
this malady, collected by Dr. Alvarez, were examined in the laboratory of patholog-
ical anatomy of the faculty of Paris, without any baeteria having been found ; second,
material from three cases of yellow fever which Koch was kind enough to confide to
one of us. In these last three cases, notwithstanding the most scrupuolous research,
and notwithstanding the adviee 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 are only found in the paren-
ehymatous organs in certain cases, and not in all. The question whether these mi-

croirganisms really constitute the cause of the malady, or simply a complication, is
consequently not resolved.

The fact that this microidrganism is not present in the liver and kid-
ney of forty cases in which I have made autopsies in Havana, is ample
evidence that its presence in the material from Dr. Lacerda’s laboratory,
which was sent to Babes, was accidental, and bore no relation to the
etiology of the malady.

I shall submit, in connection 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, Variouns
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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 bacillus was first found, and in these the bacillus 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 because 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 earefully examined, and in each the same organ-
ism found asdescribed by me, March last, and in the Register last year, and described
by Babes in 1585, and in only one specimen is there any pollution, and that but slight,
of a few specimens of a large 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 I 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, 1888,

Autopsy 5 hours after death.
Gi. Soldier, died on June 6, 1883, Antopsy 3 hours after death.

These are the two last autopsies made by me in Havana, in 1883, and
are numbered in my list 9 and 10. My notes of these cases are as fol-
lows:

Autopsy No. 9, June 3, 1838: Soldier in military hospital; sick 5 days; auntopsy 5
hours after death, Collected material from liver, kidoney, stomach, and intestine,
blood from heart, and arine from bladder. Numerous eolonies of bacillus a developed
in eultures from blood, liver, nrine, and kidney.

Auntopsy No. 10, May 6, 1833 : Soldier in military hospital ; sick 5 days; antopsy 1
hour and 40 minutes after death. (Dr. Burgess is mistaken in giviog the time as3J
hours.) Collected material from liver, kidney, stomach, and intestine, blood from
heart, and urine from bladder. No development in eultures from blood, liver, kid-
ney, or urine.

Sinee my return from Cuba numerous sections have been made from
the material preserved in aleohol from these two ¢ases. These sections
have been made by myself, by my assistant, Dr. Emilio Martinez, and
by my friend Dr. James E. Reeves of Chattanooga,
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The sections from case % show the same bacillus which was demon-
strated to be present in great numbers in the blood, liver, and kidney
by my cultures made from fresh material. This is my bacillus a, which
by a eareful research I have shown to be identical with the baeferium
coli commune of Escherich.

As stated elsewhere, this is the microdrganism which is most fre-
quently present in yellow-fever tissues, as shown both by the culture
method and in stained sections of material preserved in aleohol. It is
longer than the Babes bacillus and is not united in chains., No doubt
Dr. Billings found the same bacillus in his material from the same
case, for it is present in very great abundance and is easily stained by
the usual methods.

In case 10 my eunltures gave a negative result, but in my seetions
from the kidney and in those mounted for me by Dr. Reeves there is
present a micrococcus. This is an exceptional ease in this regard, being
the only one in which I have encountered microcoeci. 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 such a disease as yellow fever, where one finds one organism closely and sharply
in many sections and all parts of these sections, and in all these sections but two
gpecimens of another, that that organism is the cause of the disease of which the
individual died. Here we have seven * undonbted caszes of yellow fever,” in which
this one organism is present in immense numbers, so plentiful that I boldly say it is
want of technical ability both as bacteriologists and microscopists that others have
not found them. I will say further, that it is the same organism recently seen by
Dr. Reeves, of Tennessee, but where his material eame from I do not know, but I
have one of his slides.

Is it then want of technical ability that has prevenied Babes from
finding a bacillus, first demonstrated by him in the Rio waterial, in
other material carefully searched in order to confirm his discovery? 1
have already quoted what he says, but repeat the quotation :

Since these researches we have had the opportunity to examine several series of
sections of yellow fever; first, the liver and kidoey of two individoals dead from this
malady, collected by Dr. Alvarez, were examined in the laboratory of Pathological
Anatomy of the Faculty of Paris, withont 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 these last three ecases, notwithstanding the advice of Koch, it was
impossible to find the little chains in the brain, the kidneys, the liver, and the spleen.

I 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 1279, by further re-

searches, I wrote to my friend Dr. Daniel M. Borgess, of Havana, some time during
the snmmer of 1834, requesting him to obtain for me small pieces of liver, kiduey,

4067 12
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and stomach from one or more typical cases of yellow fever. I made it an essential
condition that the antopsies shonld be made within an honr or, at the ontside, two
honrs after death, so that there might be no gqonestion of post-mortem changes. Small
]mrcca of the orrans named were to be put at onee into I:lrge quantity of strong
alcohol. In compliance with my request Dr. Burgess obtained and forwarded to me
material from two cases, which reached me in good condition, and npon microscopic.
examination the liver and kidueys showed the pathological changes constantly found
in the disease in question. During the winter of 15384 I mounted numerous thin
geetions from this material, stained with varions aniline colors. In none of them did
I find any microiirganisms, except upon the snrface of the mucous membrane in sec-
tions of the stomach, where varions organisms—bacilli and micrococci—were to be
geen in properly stained sections. These were, however, only upon the surface, at-
tached to the epithelinm, or mingled with a granular débris adhering to the surface
of the mncons membrane. In the autumn of 1585, during a visit to Dr. Koel’s labor-
atory in Berlin, I had an opportunity to avail myself of the suggestions and valuable
assistance of the master in bactericlogy, and again studied the material which Dr.
Burgess had sent me from IHavana by the varions methods of staining considered to
e most nsefnl in sueh a research. At the request of Dr. Koch I was assisted by Dr.
Carl Seitz, who was at the time engaged upon his studies of the typhoid baeillus,
and was an expert in staining and mounting thin sections of the tissues. Dr. Seitz
and myself examined numerous sections of liver and kidney stained by various
methods, with an entirely negative result so far as the presence of microorganisms
was concerned. After my return to Baltimore, in 1826, 1 again made numerouns sec-
tions from the same material and stained them with Leeffler’s alkaline solution of
methyline blue, which we had also used in Dr. Koch's laboratory, and with other
aniline eolors, but without any better success.

The following summer I went to Brazil, where [ 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 (Leeftler’s solution) which had given me a negative result with
the material examined in Koch’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. Reeves, of Tennessee, but where his material came from I do not
know, but I have one of his slides.”

This statement has induced 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 technical skill of a high
order; they are stained especially to demonstrate the presence of micro-
organisms, and various bacilli are present in those which represent
certain cases. These I have described 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 result 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 micro-
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 ef those made by him from my
Decatur material. 1 made but three antopsies in Decatur, and the ma-
terial 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 aleohol was not of sufficient strength to properly preserve the
tissues. 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 left all of the material with Dr. Reeves, requesting him to
place the fragments from the broken bottle into fresh alcohol, and to
Liold the whole subject 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 micrococei. The bacillus present in greatest
abundance resembles in its morphology my bacillus «; it certainly is
not the bacillus of Babes,

¥iG. 21.—DBacillus of Babes in kidney, yellow fever. Material from Dr. Lacerda's laboratory in Rio
Janeiro.

The morphology of the bacillus of Babes and its distribution in the
tissues are shown in Fig. 21, which is taken from my article on yellow
fever in Wood’s Handbook of the Medical Sciences. The bacillus is
magnified abont 1,000 diameters, while the amplification for the tissue
elements is 450,
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Dr. Babes’ drawings of the same bacillus will be found on p., 525 of
bis work, * Les Bactdéries,” Paris, 1836, 2d edition.

All pathological experts to whom I have shown a duplicate of the see-
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 tinding of
microirganisms 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 1853 and 1889,



VIIL—DESCRIPTION OF MICROORGANISMS ISOLATED FROM
YELLOW-FEVER CADAVERS, AND THE ALVINE DISCHARGES
PETHE SICK

BACILLI.

No. 1: Bacterium coli commune (Escherich). My bacillus 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 anaérobie cultures in glycerine agar.

The eharacters of this bacillus 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, 1388 :

Bacillus & is from 1% to 4 times as long as broad, and has a diameter of abont 0.6
of a micromillimetre ; the dimensions vary considerably, however, in different cnl-
tures, and even in the same cnlture. Under certain circumstances the ends of the
rods are seen to be more deeply stained than the eentral portion. This appearance
is not, however, constant, and seems to depend upon the age ot the culture, and npon
the time during which it is subjected to the action of the staining reagent. The ends
of the rods are more or less rounded, and they are 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 homogeneons, or lobate. Colonies
which come to the surface often present the appearance of a rosette, or of a flower
with its petals expanded, as in the daisy. From cultures in which lobate colonies
and rosettes were the prevailing form I have obtained in-a 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; later they present an irregolar 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 eultures 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 rosettes, althongh I have three
times repeated the experiment of making a series of Esmavch tubes from u single
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typieal eolony in form of rosette in Esmarch tubes preserved from my earlier cases.
In every instance I have had instead colonies which are identical with those in other
Esmarch tubes inoeunlated at the same time from single colonies of my bacillns f of
case 9 and case 10, Asthe morphology of the baeilli is also the same I am foreed to
the conclusion that bacillus a and bacillus f are one and the same, and that the char-
acter which during my earlier experiments I found to be constant—i. e., the colonies
in form of a rosette—is not so, but that under certain circumstances, at present un-
determined, this bacillus forms lobate colonies and rosettes, and under other condi-
tions homogeneons spherical colonies in the deeper portion of the gelatine, and broken
alass colonies upon the sarface. Later these colonies have an irregular, vitreous-
looking margin, and the interior has a brown color, more or less intense.

In my cultures made in 1839 the bacterium coli commune was again
the bacillus most frequently encountered, but the rosette colonies found
so commonly in my earlier ¢ulture experiments in 1358 were not ob-
served except in one or two instances.

My identification of my bacillus a with the bacterium coli commune
of Escherich is the result of a careful study of eultures in various media,
made side by side with it. 1 quote again from my paper above re-
ferred to:

Sinee my return to Baltimore T 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 connection with yellow fever, the micro-
organism can be excluded as the possible specific cause of this disease. But the
present statns of bacteriology makes it also evident that great care must be taken
in assnming the identity of microtrganisms from ditfferent sources, and that morpho-
logical characters or even similarity of growth in enltnre 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 spirillnm of Asiatic cholera (the
Finkler-Prior spirillum and the ““cheese spirillnm” of Deneke), but which have,
nevertheless, been shown by carefully conducted experimants to be different in certain
particulars which wonld easily escape notice upon a superficial comparison.

I have felt that with this knowledge to gunide me I conld notlightly exclode any
mierodrganism as common, and especially that a bacillus which was so prominent
iy reason of its constant and abundant presence should receive careful consideration.

Two bacilli have been deseribed, both of which are found in the intestines of
healthy individuals, which in their morpholo gy resemble my bacillus a, found in
the alimentary canal of yellow-fever cases, These are the Bacilluz Neapolifanus of
Emmerich and the Bacterium coli commune of Escherich. Both of these microiirgan-
isms have been the object of extended studies by German bacteriologists, and
especially the bacillus of Emmerich, on account of his eluim that it is the specific
etiological agent in the disease with which he found it associated. This claim has
not been substantiated ; on the other hand, it has been shown by Weisser * that “in
human feces, normal as well as abnormal, in the air and in putrid material, bac-
teria are found, which in their morphology, their biological functions, and their
pathogenic action upon animals are identical with the so-called Naples cholera-
bacterinm of Emmerich. ™

I have had for comparison a culture of the Emmerich bacillus, originally from one
of the bacteriological laboratories of Germany, preserved in the collection main-

* Ueber die Emmerich’schen sogenannten Neapler Clhiolerabacterien, Zeitschrift fiir
Hygiene, Band 1.
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tained nnder the direction of Prof, William I1. Weleh in the pathological Iaboratory
of Johns Hopkins University. For a calture of the bacterinm eoli commune T am
indebted to Dr. William D. Booker, of Baltimore, who had it divectly from Escher-
ich. The characters of both of these microdrganisms have been carefully delined,
but I find no account of the lobate colonies (deep), or of the superficial colonies in
the form of rosettes, which became for me, during my earlier experiments in Havana,
the diagnostic character by which I recognized my bacillus a in gelatine Esmarch
tubes. By lobate eolonies, I mean that instead of being spherieal and homogenons,
the colonies are divided into a small number of distinct masses without losing their
spherical outline. In some eases this apparent segmentation of the colonies ex-
tended farther, and they became coarsely granular in appearance. The superficial
colonies in the form of rosettes also varied considerably, the margins being sometimes
made up of symmetrical lobes, shaped like the petals of a daisy—margunerite—and at
others being more deeply cleft and dentate. If this character of growth had proved to
be econstant it wounld suffice to differentiate my baeillus ¢ from the two microirganisms
in question. But it proves not to be constant, and since my return to Baltimore I
have only obtained these rosette colonies exceptionally, and have not been able to
determine the precise conditions which determine their formation. But I have
ascertained that, cultivated side by side in the same media and under the same con-
ditions of temperature, the colonies formed in gelatine Esmarch tnbes are identical
in the caze of my bacillus a, and the colon bacillus of Escherich. The growth npon
agar-agzar and upon potato is also identical, and the reducing power upon litmus
added to sterilized milk.

My gelatine caltures have been made in flesh-peptone gelatine containing 20 per
cent. of gelatine, instead of 10 per cent. as in Koch’s original formula. I have found
this to stand the summer heat of Baltimore without liguefaction, and during the
months of May and June used it with great satisfaction in Havana for Esmarch
tubes and stick cultures. It will stand a temperature of about 62° F. (30° C.), and
so far as I can see answers as a cnlture medium for diagnostic purposes quite as well
as that containing 10 per cent. of gelatine.

The idea which 1 had entertained that isolated colonies in Esmarch tubes shonld
give me pure cultures of a single organism has proved not to be truein many instances
in my first series of tubes inocnlated with material from the intestine or stomach,
and it seems probable that such colonies frequently originate from little masses of
associated microiirganisms, rather than from a single bacillns. In making gelatine
stick cultures in 20 per cent. gelatine from single Esmarch colonies of my bacillus a,
I have frequently had, both in Havana and since my retorn to Baltimore, an out-
growth at intervals along the line of puncture, which is shown in Fig. 1 of the plate
accompanying this paper (Plate V). This consists of feathery tufis growing ont into
the gelatine. To test the question whether these tufts represent a different microdr-
ganism or a different mode of growth of the same, I have several times carefully
broken the test tube containing a growth like that shown in Fig, 2, and have made
a stick culture in gelatine from the feathery tuft and also from that part of the stick
which was free from these outgrowths; one from the tuft has been a similar growth
all along the line of puncture, as shown in Fig. 3; the other has resembled pre-
cisely that portion of the original stick eulture which was free from these ontgrowths.
Having, in Havana, made this differentiation, I designated the tufted growth bacil-
lus I, The morphology of the bacillus when cultivated in bonillon or obtained from
the surface of an agar or gelatine culture appeared to be identical with that of ha-
cillus & ; but preparations mounted direetly from the feathery tufts showed that,
together with short oval bacilli of the typical form, there were numerons long
filaments like that shown at a, in Fig, 6. A very curious thing abont my stick
cultures of this bacillus I, made in Havana, was that after a few days they assumed
a brownish color, which in time became black.,
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In enltivating Emmerich’s bacilins in 20 per cenf. gelatine at a temperature of 28°
to 30° (. (22.4° to 567 F.) I have obtained the same radiating feathery growth as is
presented by my bacillus 1. This is shown in Fig. 4, which, like the other figures
illustrating this paper, is copied from a photograph made by myself. This mode of
growth, so far as I know, has not been deseribed, but I have no reason to doubt the
anthentieity 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 thisbacillus, 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 bouillon culture of bacillus 1, separated, as heretofore
stated, while in Havana, from a stick culture of my bacillus a ( Bacterivm coli commune
of Escherich).

I must now call attention to Fig.5. This is from a stick enlture in 20 per cent.
gelatine of the colon baeillus of Escherich, obtained from him, as heretofore stated,
through Dr. Booker, of Baltimore. Wehavehere a feathery outgrowth along the line
of puneture, which appears to be identical with thatshown in Fig. 1from my bacillus a.
To test the question of identity I broke this tube and made a stick culture in 20 per
cent. gelatine from the tuft at a, and another from the clear portion of the column
above this point. The result was a growth in the first tube like that from which the
snoculation was made, similar to Figs.3 and 4, and in the second tube the charae-
teristic growth of the colon bacillus, viz, spherical, light brown colonies crowded
together into a central eore at the upper part of the puncture, but more or less dis-
tinct and separate at the lower extremity. Thus it will be seen I have had the same
result from this antheutic culture of the colon bacillus which was sent by Escherich
to Dr. Booker, and had bLeen passed through a series of Esmarch tubes by the last-
named bacteriologist, as that obtained in Havana and since in Baltimore from stick
cultores of my bacillus a. This forees me to one of two conclusions: Either the colon
bacillus of Escherich and the bacillus 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 baeil-
lus—a sport which is produced under certain circumstances, and which retains its
distinctive character for a certain time. I am not prepared at present to decide this
question in a definite manuer, but propose to keep it in view in my future studies of
these micredrganisims.

I have since obtained the same tufted outgrowth in gelatine stick
cultures from single Esmarch colonies of my bacillus @ in eultures from
feces made in Decatur, Ala., and from the contents of the stomach and
intestines of yvellow-fever cadavers, made in Havana in 1859, Although
not constant, this outgrowth is so common in my stick cultures in
20 per cent. gelatine that I have come to look upon it as one of the
distingnishing characters of the colon bacillus.

Fliigge speaks of this bacillus as having ¢ geringe Beweglichkeit,” and
Eisenberg in his Bakteriologische Diagnostik,says: ¢ Triige beweglich.”
I have never been able to convince myself that the colon bacillus, either
in my cultures from yellow-fever cadavers, ete., or from Escherich’s
stock, obtained by me from Dr. Booker, has any proper vital move-
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 molecular
movements of inorganic particles are often observed to be. It is rather
a gentle swinging motion of the little rods in the direction of their
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long axis, and is not attended with a ehange of location of individual
rods with reference to others in the same field,

While in Havana and sinee my return to Baltimore I have made numerous inoen-
lation experiments in rabbits and gninea pigs, with cultures of this bacillus. The
gencral results obtained may be briefly stated as follows:

The injection into the eavity of the abdomen of a considerable quantity of a bonil-
loa enlture, for a full grown rabbit from 3 to 5 enbic centimetres, canses a decided
elevation of temperature, which may amount to more than 2= C, (3.6° F.), and death
usnally ocenrs within2 to 4 days. A certain proportion of the animals, however, sur-
vive these large doses, and in smaller amounts (less than 2 cubic centimetres) recovery
isthe rule. That the febrile movement is due to a ptomaine produced during the active
development of the microdrganism is indicated by the fact that enltures sterilized by
heat (70° C., 1587 F.) for 10 minutes likewise give rise to a temporary rise of temn-
perature.

In fatal cases in which nonsterilized coltures were injected into the cavity of the
alnlomen, 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
cultures.

The number of baeilli 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 a rosy hypermmia of the small intestine. The liver is dark in
color, full of Llood, and rather soft. The spleen is normal in appearance,

These resalts show that in its pathogenie properties, as well as in its morphology
and growth in cultnre media, my bacillus a corresponds with the bacterinm coli
commune of Escherich, and consequently that it is not the specific etiologieal agent
in yellow-fever.

The following is a partial record of experiments made :

May 15, 1838, 1 p. m.—Injected into cavity of abdomen of rabbit No. 2, one-half
enbic centimetre bonillon cultore of bacillns . Resnlt negative.

May 15, 1:30 p. m.— Injected into cavity of abdomen of rabbit No. 3, 2 enbic centi-
metres bounillon culture bacillus @ ; 3:20 p. m., temperature 104.5%; May 16, 7 a. m.,
temperature 106 ; 3 p. m., 104.57; May 20, apparently well; injected into cavity of
abdomen 3 eubic centimetres bounillon culture bacillus a. Found dead at 6 a. m.,
May 24. .

May 15, 1 p. m.—Injected into cavity of alidomen of rabbit No. 4, 2 cubie centi-
metres bounillon enlture of bacillus .  Temperature at 3:30 p. m., 104° ; May 16, at 7
a. m., temperatare 105.5° ; 3 p. m., 104.5°; May 17, 7 a. m., appears better, May 21,
7 a. m., found dead.

May 20.—Injected into cavity of abdomen of rabbit No. 5, 2 eubic centimetres
bounillon ealture bacillus a; found dead on the morning of May 25.

May 18, 12:30 p. m.—Injeeted into cavity of abdomen of rabbit No. 7, 15 enbic centi-
metres sterilized bouillon enlture of bagillus @ (sterilized by heat at 160° F.), Tem-
perature at 4 p.m.,40.9° C',; at 8 p.m.,40.4° C.; May 19, 6 a. m., temperature 39.6° C,;
12m,, 39.4°; 4 p. m., 39.8°; 20, 6 a. m., temperature 39.5° C. At 12 m., May 20, in-
Jjected subentaneously 2 enbie centimetres bounillion enlture of bacillus a and the same
amount into the cavity of the abdomen—to test protection by sterilized culture.
May 21, 6 a. m., temperature 39.2°; found dead on the morning of May 25.

May 158, 12:30 p. m.—Injected subeutaneously into rabbit No. 8, 5 cubic centimetres
sterile culture of bacillus a; temperature just before injection 39.6°; temperature at
4 p. m., 40.6°, Second injection of 5 enbic centimetres sterile eulture made at 4 p. m.,
temperature at & p. m. 40.7°. May 19, 6 a. m., temperature 41°, gave a third dose of
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3 enbie eentimeters sterile enlture: 12 m., temperatnre 407, injeeled a fourth dose of
3 enbic centimeters sterile enlture ; 4 p. m., temperature 41.1%, injected 3 cnbic centi-
meters sterile culture ; 8 p. m., temperature 41.67, injected 3 cubie centimeters ster-
ile enlture. May 20, 6 a. m., temperature 40.5°, injected 5 eubic centimetres sterile
culture; 12 m., temperature 39.2°. Died at 4 p. m. May 21, liver large and rather
soft; spleen, normal ; intestine, normal.

May 22, 12 m.—Injected into a small rabbit, No. 9, 2 enbic centimetres mixed bouil-
lon and agar enltures, baecillus a; result, negative.

May 22, 12 m.—Injected into a small rabbit, No. 10, 2 enbie centimetres of a mixed
bonillon and agar culture, bacillus a ; found dead next morning.

May 31.—Injected into cavity of abdomen of rabbit No. 13, 3 enbic centimetres
bouillon enliure of bacillus a; found dead at 6 a. m. June 2; liver dark in color and
rather soft, stomach and intestine normal.

July 26, 1889, 7 a. m.—Injected into cavity of abdomen of rabbit No. 128, 4 cubic
centimetres culture in agua 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 subeutaneonsly into guinea-pig No. 1, 2 enbic centi-
meters bouillon enlture bacillns a. May 14, T a. m,, appears sick and declines food ;
May 15, appears better; May 16, eats a little ; May 17, appearsdall ; May 18, diedat 8
a.m. Liver appearstobeofalighter color than usual (fatty ?); bladder, empty ; stom-
ach, empty ; large intestine filled with a dark liguid, bloody, resembling that some-
times fonnd in intestine of yellow fever cadavers; reaction slightly acid. Baeillus a
recovered in eultures from blood of heart and from liver.

May 18, 12 m.—Injected snbeutancounsly into gninea-pig No. 2, 2 eubic centimetres
bonillon culture bacilluz a; 4 p. m., temperature 39.2% 8 p. m.,-38.7°. May
19, 6 a. m., temperature 38.5°, animal appears sick; 12 m., temperatore 39.5%; 4 p.
m., temperature 39.2°, May 20, 6 a. m., temperature 38.4°; 12 m., 38.3°, May 21,
12 m. 38.7°. May 22, 6 a. m., temperature 38.2°; animal appeared well and was
used for another experiment.

May 12, 12 m.—Injected info gninea-pig No. 3, 10 enbic centimeires sterilized cul-
ture of bacillng a; & cubic centimetres in eavity of abdomen, and 5 enbic centimetres
snbentaneonsly. Temperature in rectum immediately after injection 39.2° C.; 4 p.
m., 35.2°; 8 p. m., 38.3°; May 19, 6 a. m., temperature 38.6°; 12 m., 38.6°; 4:30 p.
m. 39.4°; May 20, 6 a. m., temperature 39.8%; 12 m., 39.2°; May 21, 12 m., 38.8°;
May 22 remains well,

May 13, 12 m.—Injected 1nto cavity of abdomen of guninea-pig No. 4, one-half a
cubic centimetre bonillon culture bacillus a. Temperature immediately atter injec-
cion 39.6°; 4 p. m., temperature 40.5%; 8 p. m., 39.6°; May 19, 6 a. m., temperature
38.6°: 12 m., 39.3°; May 20, 6 a. m., temperature 39.5°; May 21, 12 m., temperature
38.99 ; the animal rem ined in good health.

Upon my return from Havana, in 1888, I was still uncertain whether
the little tufts developed along the line of puncture in gelatine stick
cultures of my bacillus ¢ were to be considered a * wuchsform” of this
bacillus, or an associated bacillus which was specifically distinet. As
already stated I made enltures from these tufts by breaking the test-
tube, and designated this bacillus I. The following experiments upon
animals have been made with pure caltures of the bacillus obtained in
this way :

Ealtimore, July G, 1355, —Injected subentanconsly into rabbit No. 25, 4 cubic centi-
metres bouillon culture of bacillus I.  Result negative.

Baltimore, September 1, 1828, —Injected subentaneously into rabbit No. 33, 15 eubie
centimetres sterilized bouillon culture baeillus I. Result negative.
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FBaltimore July 10, 1833, —Injected into cavity of abdomen of goinea-pig No. 8, 1,
enbic centimetre honillon eultnre of bacillus 1. Jaly 12, 3 p. m., the animal was very
gick and was killed. Pentonitis ; small intestine hyperwemic ; liver dark in color;
spleen slightly enlarged. i

EBaltimore, July 10, 1838, —Injected into cavity of abdomen of guninea-pig No. 9, 4
cubic centimetres bouillon cultures of bacillus I, Animal found dead morning of
July 13. Small intestine hyperemic ; liver dark in color; gall bladder distended
with a clear fluid.

Baltimore, July 16, 1828, —Injected subentaneously into guinea-pig No. 10, one-half
cnbic a centimetre bouillon eulture bacillus 1. Result negative.

Baltimore, July 16, 1333, —Injected subentaneously into gninea-pig No. 11, 2 eubie
centimetres bonillon eulture bacillus I.  Result negative.

Baltimore, July 16, 1383, —Injected into cavity of abdomen of guinea-pig No. 12,
one-half a gnbie centimetre bouillon enltore, bacillus . Resolt negative,

Baltimore, July 16, 1885, —Injected into cavity of abdomen of guinea-pig No. 13,
one-half a enbic centimetre bounillon culture, bacillus I,  Result negative.

Baltimore, July 21, 1358, —Injected into lumen of intestine of small black dog, 3
enbie centimetres bounillon calture baecillus I.  Result negative.

Baltimore, Jely 21, 1882 —Injected into lumen of intestine of large dog, 4 enbic
centimetres bonillon cultnre bacillos 1. Resnlt negative.

These experiments will suffice to show that this baeillns does not
produee, 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, 1259.)

The general results of my culture experiments in 1855 having enabled
me to exclude the supposition that the specific infectious agentin the dis-
ease under investigation is a liquefying microtrganism, I have naturally
turned my attention to the nonligquefying baeilli present in the alimen-
tary canal, and in certain cases obtained in my cultures from the tissues.
The one most constantly and abundantly present, my bacillus a, having
been excluded, T have given much time to the study of other non-
lignefying bacilli associated with it, and especially 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 cavity of rabbits,

I am now satisfied that this bacillus was present in my cultnres made
from the intestine of yellow-fever cadavers in 1885, although I did not
differentiate it from my bacillus @ at that time. This is shown by the
pathogenic potency of certain enltures supposed io contain only baeil-
lus @, while pure cultures in bonillon, made from single colonies, proved
not to be pathogenic. The apparently contradictory resunlts obtained
in my inoculation experiments I could not at the time explain, but now
believe this to be the true explanation. I first recognized this bacillus
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by its pathogenic power, in experiments starting from material ob-
tained from the liver of case 18 (antopsy May 13, 1889). Three minims
of this material, containing also the large anaérobie bacillus designated
by the letter N in my experiments made at this date, was injected into
gninea pig No. 43. Death ocemrred at the end of 14 hours. A second
cuinea pig (No. 45) was inoculated with 3 minims of bloody serum from
the subentaneous 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 eapillary tube, and
cultures made from it. It was in these cultures that I first recognized
my bacillus @, Its great pathogenic power when injected into the
cavity of the abdomen of rabbits was first demonstrated by the follow-
ing experiment:

Havara, May 22, 12 m., 1380, —Injected into the eavity 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 virnlence of cultures of this baeilluns,
will be given later. My object at present is to point out the fact that
it is differentiated from bacillus a by this pathogenic power.

In my subsequent researches I have obtained this bacillus in about
one-half the cases, either directly in my ealtures from material con-
tained in the small intestine, or indirectly in mwy inoculation experi-
ments upon rabbits and guinea pigs. It does not follow that it was
not present in those cases in which I have not demonstrated its pres-
ence., My autopsies at this time followed each other in quick succes-
sion, and a complete bacteriological study of each case was impracti-
cable, If the eolonies in gelatine roll-tubes had presented well-marked
differences from those of the eclon bacillus, the matter would have been
greatly simplified ; but I did not feel justified in attempting to deeide
that bacillus & was present in such tubes from an examination of the
colonies aloene, or from this and the examination of a stained prepara-
tion together, Nothing short of the inoculation of a pure culture into
the cavity of the abdomen of a rabbit seemed to me at that time to
suffice for the differentiation. The difficulty is increased by the fact that
the colonies of both baecilli vary considerably in the same medinm 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
baeillus, 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
intesiine. I do not hesitate to say, however, that the colon baeillus
Las been the most constant and most abundant microirganism in my
caltures from this source, I have more frequently obtained bacillus x
in my inocnlation experiments than in enltures made directly from the
contents of the intestine or material from the liver kept in an anti-



ETIOLOGY AND PREVENTION OF YELLOW PFEVEL. 1859

septic wrapping. It has been frequently present in cultures made from
the liver of animals which have diced from such inoculations,

CHARACTERS OF EACILLUS I.

This baecillus varvies considerably in 1ts morphology, as is shown by
my photomicrographs. In recent gelatine enltures it is often so short
an oval in form that it might be mistaken for a micrococens, In enl-
tures in bouillon or in cocoanut water it resembles the colon baeillus,
but is larger—1 x4 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 lill.‘,'j' are seldom seen as long as in Fig. 2,
Pl. vi, whieh is exceptional in this regard, and led to the suspicion that
another bacillus had, by accident, taken possession of the sterilized
potate on which baeillus . had been planted. But upon making gela-
tine roll tubes from this enlture it proved to be a pure eulture of bacil-
lus &, and upon replanting it on another potato presented its unsual
form. In my photomicrograph from this potato enlture it will be observed
that some of the rods present the appearance of not being filled out at
the ends, and others show a faint line at the extremity, which seems to
include a vacnole, or unstained extremity of the rod. This is an ap-
pearance which I have frequently noticed not only in potato cultures,
but in those in various liquid 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 vacuole. There is no reason to believe that this
appearance is 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 indieate that it does not form
spores. Cultures are sterilized by exposure for 10 minutes to a tem-
perature 1602 I, (71.22 (.).

A very eurious thing, with reference to this bacillus, is that it pre-
sented active movements in my caltures made direetly from yellow-
fever cadavers, but that these movements were not constant, and that
since my return to Baltimore I have not, as a rule, observed active
movements in cnltures from the same stock, whieh, however, preserved
their pathogenic power and other characters. In Havana these move-
ments were usunally 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 and erratic ecourse ; sometimes spinning actively upon its
axis,and again shooting across the field as if propelled by a flagellum.

My notes indicate that enltures passed through the guinea-pig are
more apt to be motile, but my attention had not been called to this
until now that I am engaged in writing them out. Thus I find recorded
in my Havana notes “Single colonies from guinea-pig No, 136 the
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bacillus is actively motile; also from gelatine stick culture of 2 days
made from single colony; also motile in ¢ultures in cocoannt water ab
times; at other times not. The movements are rapidly progressive or
rotatory.”

This enlture 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 eame through a series of inoculated guinea
pigs from the liver of case 28, as follows:

Havana, rh!-{_{{ 16, 7:30 a. m., 1880, —Injected subentaneously into guinea-pig 153
5 minims blood and erushed parenchyma from liver of case 28 * containing bacillus
N., ete. At 12 m. the animal is ronning about the cage in the usnal restless and
eccentric manner. Died at 10 p. m. Extensive effwsion of bloody serum, with sepa-
ration of the skin over abdominal walls ; various baeilli in this hlm:d}' sernm,

July 17, # a. m.—Injected subentanepusly into guinea-pig 154 5 minims of bloody
seram from cellnlar tissne of guinea-pig 153. Convulsions at S:30 a. m., Jaly 18,
Died at 12:30, Extensive subeutaneons mdema and softening of tissnes. Liver
rather dark in color, spleen somewhat enlarged. Culture from liver large motion-
less bacillus (x), and smaller motile baeillus ().

July 13, 5 p. mi,—Injected inte guinea-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 gninea-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, 7230 a. m.—Injected snbentaneously 4 minims of bloody sernm drawn duar-
ing life, from subcutaneous connective tissue of guinea pig No. 157 into guinea pig
No, 160, Died at 12:30, July 21, No subeontaneouns @dema, fibrinous deposit on
surface of liver, which is rather light in color, stomach hyperiemie. Obtained bacil-
lus & in eultures from liver.

It is from this source, and from another series, started from case 18,
that my experiments with bacillus x have been made.

Turning now to my Baltimore notes I find: * Recovered bacillus x
from spleen and liver of guinea-pig 190, and spleen of 159, In this
culture in cocoanut water, at the end of 24 hours, bacillus x is actively
motile, as in my first enltures in Havana.”

These two guinea pigs received, by subeutaneous injection, on the
17th of December, 1889, 1 cubic centimeter of a culture of baecillus &
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 (bacillus & alone does not
kill gninea pigs when injected subeutaneously). On the 23d of Decem-
ber the animals were killed and cultures made, with the usnal precan-
tions, from their liver and spleen.

All of these contained bacillus 2 in pure enltures, and actively motile,
as in Havana. With this exeeption I have not observed active move-
ments in my numerous cultures of this bacillus since my return to
Baltimore. That it was the veritable x# which I recovered from the

* This is a case in which the antopsy was made 9 hours after death, and smear prep-
arations from the liver showed the presence of bacilli,
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above-mentioned guinea-pigs was demonstrated by making cultures in
gelatine roll tubes, ete.

In gelatine stick cultures the growth of bacillus # resembles that of
the colon baeillus, but the colonies at the bottom of the line ¢f pune-
ture are more opaque and not of a elear amber color like that of colonies
of the eolon bacillus. Upon the surface the growth is thicker than that
of the colon bacillus, and forms a milk white, soft mass, Fig. 7, PL. VL

The tufted outegrowth observed so frequently in gelatine stick eunl-
tures of my bacillus @ does not ocenr in similar enltures of this baeiilus.

This baeillns is a facultative anaivobic.

It grows well in agar cultures and especially in glycerine agar, in
which it produces some gas and an aeid reaction. The growtii on the
surface of glyeerine agar cultures is white, cream-like in consistency,
and guite abundant.

It grows wellin an agar or gelatine medinum, made acid by the addi-
tion of 0.2 per cent. (1:300) of hydrochlorie acid.

In coccannt water it multiplies rapidly, producing a milky opacity of
the previously transparent fluid, an aeid reaction, and an evolution of
carbon dioxide.

On potato it produees a thick layer, which may cover the entire sur-
face in three or four days, and which has a dirty-white, cream-white, or
pinkish-white eolor, and cream-like consisteney. The growth upon po-
tato varies at different times, evidently owing to differences in the potato.
This is shown by my notes with reference to the potato culture from
which my photomzierograph was made, Fig. 2, PL, vL.

In potato enlture, slide 1681, negative 573, bacillus x has grown as a thin cream-
white layer; the rods are longer than usunal, and have vacuoles at the ends as ob-
served in Havana. Esmarch roll-tubes from this potate show it to be a pure culture
with typical colonies, one of which (slide 1629) shows elements of varions lengths,
some short oval. Another potato enlture from the above gives the nsual short oval
form. The growth of the first potato with long form is more seanty than usnal, and
white in color; the potato is not discolored; another potato inoculated from this one
turns blnish, the growth is abundant and of a yellowish-white color. The first potato
has an acid reaction, the second is nentral or slightly alkaline.

The colonies in gelatine Esmarch roll-tubes vary considerably at
different times. Deep colonies are usually spherical, homogeneous,
light-brown in color, and more opaque than the similar eolonies of the
colon baecillus. At the end of a few days the deep colonies become
quite opaque and may be lobate like a mulberry, or coarsely granular;
somwetimes the deep colonies have an opaque central portion surrounded
by a trapsparent marginal zone.

In old gelatine roll-tubes these deep colonies form opaque, white
hemispheres, projecting from the surface of the dried enitnre 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 outline, with trans-
parent marging and an opaque eentral portion, sometimes corrugated.
They are finely granular and iridescent by reflected light, and of a
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milk-white color; by transmitted light they have a brownish color,
Young colonies closely resemble those of the colon bacillus (a). This
bacillus grows well at a temperature of 202 C, (6582 F.), but more rapidly
and luxuriantly at a higher temperature, 30° to 35° 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., (60° to 62°
C.), but to insure the sterilization of cultures contained in test-tubes or
flasks 1 am in the habit of subjecting them to temperature of 1602 I7,

Bacillus & is pathogenie for rabbits when injected into the eavity of
the abdomen.

This is shown by the following experiments arranged in tabular

form :
INJECTED INTO CAVITY OF ABDOMEN,

Rabbit| Weight

Wo. |in grams. Date. | Culture, Amonnt, Result.
|
| 1889,
108 | small | May 22 | Glyeerine agar..... oo, ... Died at end of 2 honrs and 40 minutes.
109 | large | May 24 | Agarcolinre....... Lee. ool Resnlt megative,
111 ' 1,000 | June & Veal broth......... 10ce...... Iried at end of 53 houra.
120 | cocccoio| JOme 27 | AFDD 0000 . .caan. | LGC oL Ihied at emd of 11 kours.
121 l .......... dome 20 facidecoaaciai oo ldoe. Lol | Recoverad.
125 large | July 26 [ .. 0 ccaveeennian 3¢¢ ......| Died at end of 5 hours.
126G I mediom | Joly 25 | do .ooaeaaaa..n. 4 ¢, caue..| Dhed at end of 2 hours,
] P Pt M 1 B sl T e S e 3eC..nen.. | Died at end of 3 houra.
s o B B e T R T Died at end of 63 honrs.
157 VL B T e e | R e S - L R Died at end of 3% hours.
16 G ) T O O [ e T dee. ......| Died at end of 22 hours.
140 a b T B | ] R Died at end of 25 hours.
192 1,350 | Nov. 18 ?..-.:11} ............... BiOes s Tied at end of 4 honra,
103 1,200 | Nov. 19 i,,_.llq‘r r,,,..__...,_,.| 1ee..co...| Died atend of 2 hours.
o208 o B L0 (B oo T (S S 1} ce...... | Died at end of 3 honrs.
18540, ‘

216 VI A T B Tt S e B B BT = Recovered.
2] 030 | Jan. 13 | e Py g R R Py S Dead next morning,
200 00| an: A3 0T e BG5S D morning of Jan. 15 (48 howrs).
223 1,250 | Jan. 31 | Blood serom. ...... | 2ce........ Dead at end of 3 hours.
0y 1,330 | Jam 3L | ooll0 ieieeooaaooo | B0, .ccna.| Dead next morning (22 honrs).
234 Lt g Rl B e P e e e Pl I o
235 | 1, 080 | Feb. o | o ln e e e FeC...... Do
244 | a a1, TR by o B B ] D T S e 2(:1.:.......; 1o
958 | 1,250 | Mar. 10 ; Ponillon. ceeeee vou. ﬁ-(!l!..“._.| Dieal at emd of 3 honrs.
250 | 1. 5200 Mar: 10 |aezado o s ns sl Bieea sl | Found dead next morning.
960°| 1,710 | Mar. 10 |.-cd0 ceiiensioneeas| 1060 ase..| Do
03 2070 | Apr. 2| ...do...ooco. oo 1f ce......| Died at end of 30 honra.

SUBCUTANEOUS INJECTIONS INTO RABRBITS.

. 1280, |
1040 large | May 20 | Gelatine enlture... 3 dropa...| Result negative.
110 | .. .do.....| May 24 | Aparcultore... ... 2 drops . .. Then,
L June & | Vealbroth......o. ] F 660 aaaas Ihg.
1 1 L1 ) PR cans | Jume 27 | Apos coon.. ... ... [ B\ TR Dicd at cnd of 30 hoora.
1800,
265 1,620 | Mar. 12 | Bonillon ccaeceouas. [ 2EC.cannns Eeanlt negative,

i
——— e = — e r= =
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INJECTIONS INTO EAR VEIN OF RABBITS.

| 1389, [ |

210 | 1,260 | Dee. 17 ‘ Agna cocd. .... ... 2minims. . Kesult nezative,
I | 1800, |
a1E | 1,180 | Jan. 8 | Blood serum.......| 2 minims. . Do

Elﬂll 1,575 | Jap. 8 | Agus coco.........| 4 minims . Da.

The negative results obtained in injecting cultures 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
invagion of the blood, but rather to the local effects nupon the peritonenm
together with the toxic aetion of the chemical products resulting from
its growth.

It is true that I have always been able to recover the bacillus from
the liver, or from blood obtained from one of the eavities of the heart,
even in animals which sucenmb within a few hours to an injection made
into the eavity 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 consid-
erable extent at least, in the cireulating fluid.

The spleen is not enlarged, as is the case in anthrax, rabbit septi-
ewxmia, and other diseases in which the pathogenic 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 occurs within a few hours the peritoneum
is more or less hyperemic and there is a considerable quantity of straw-
colored fluid in the cavity of the abdomen. When the animal lives for
24 hours or more there is a decided peritonitis with a fibrinons exnda-
tion upon the surface of the liver and intestine.

In the above table it will be seen that the most of the animals in-
jeeted in the cavity 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 results of a fibrinous peritonitis, with adhesions, are
clearly seen. [ have spoken of the exndation upon the surfaee 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 lencoeytes, and these commonly contain baeilli in their interior, as is
seen in my photo-micrograph, Fig. 1, Pl. vi. Whether a genuine phagy-
eytosis occurs I have not yet definitely determined, but propose to give
y attention to the question hereafter. In one case, in which an animal
was killed some days after receiving an injection into the peritoneal
eavity, there was evidence of fibrinous peritonitis, and the liver was
eirrhotie. 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 eolor. In a single 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 exceptional case, I have not supposed that the observation is
entitled to any special weight in estimating the evidence with regard to
this baeillus 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 eavity of the abdomen has
led me tosuppose that death results from the toxie effects of a ptomaine
contained in the culture at the time of injection. The symptoms also
give support to this supposition. The animal quickly beecomes 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 occurs in convulsions, hut more frequently
withont, apparently from heart failure.

My experiments upon guinea-pigs are given in the following table.
They show that this bacillus is less pathogenic for these animals than
for rabbits.

Experiments on guinea-pigs.

No Trate. | Culinre. | Amount. Where injected. Besulf,
1880, |
66 | May 29 I Agna coco .. .. dee. | Bnbent aeena.aao...| Nagative,
78 | June 3 |.... [ Pt L | lec. [ooe @0 vevcenceennea.. .| ¥Yery sick, but recovered.
104 | June 13 | Glye. agar .-..l o D e e e ; Resnlt ncgaijve.
119 | June 24 | Agua coco. | il Bl v R e | Dead at 6 2. m. next morning.
121 | June 28 |....do . .o..o.-. | doe odo...e.o.........| Bick 2 days, but recovered.
155 | July 17 |---.d0 .oav .an | 400 |eeelll canncacnnacaasaa.| Iead next morning.
162 |- July 21 |.codo - caicinss e |aaaodo ...-..-,..,,..-..I Result negative,
165 | July 22 |..e.do cennnn.. Tioo, [l o b S g
168 | Mov. 18 |....do ..ouiians jec |o...do .......----....--.% D
100 | Mov. 18 |...cdo ool oas. 2ce. | Cavity of abdomen. ...| Dead at end of 20 honra.
3 Ly fo i i) By e SR i I S e e L Da.
170 | Mow, 20| cc.doiecciacs cc. | Subent ....... | Result negative.
3 Erpe i) WLt Tl SRR e 2er. |-- :Iﬂ........-..._____! Thas,
180 | Do 17 |caad caennaa.. lee. |....00 ..---............I Do,
1560 ,.,.nln,,.:.__.d-:i i 1ee. ‘...llﬂ.......‘...‘_.___! Ths,
1890, ! i I
04 | Mar. 10 | Bonillon ......] Gee, | Cavity of abdomen ... | Dead at emd of 158 houra,
-~ L e [ el | e e [ Zoc. [.o.. e e R e e Do,

I have made the following experiments on dogs:

Baltimore, November 16, 10:30 a. m., 1859, —Injected into cavity of abdomen of small
puppy, 3 months old, 2 eubic eentimetres of a culture of bacillus r in agua coco. At
2 p. m. the dog appeared qnite sick and indisposed to move and continned so dnring
the afternoon. Temperature in rectum at 4 p. m,, 104° F. November 17, 9 a. m.,
the dog appears well; temperature, 100.2°. November 13th, continues well ; tem-
perature, 101%.  On this date, at 10:30 a. m., injected into cavity of the abdomen 5
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enbic centimetres culture of bacillns z in agua coco. Temperature at 330 p, m,,
102.4°. Dog appears lively. Next day apparently well.

Baltimore, November 19, 10:30 a. m.—Injected into cavity of abdomen of small
puppy, 5 months old, 4 enbie centimetres culture of bacillns x in agna coco. Tem-
perature just before injection, 102.4%; temperature at 3 p. ., 103.87; 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.

EXPERIMENTE WITH CULTURES STERILIZED BY HEAT.

Havana, July 26, 13=9.—Injected into cavity of abdomen of rabbit 129, 4 Luhlc
centimetres sterile culture bacillus z in agua coco. Result negative.

July 28, 1880, —Injected into cavity of abdomen of rabbit No. 130, 8 cubie centi-
metres sterile eulture of bacillus x in agoa coco. Resnlt negative.

July 30, 1889, —Injected into cavity of abdomen of rablit 137 2 cubic centimetres
sterile culture bacillus z in agna coco. Result negative,

July 30, 1880. —Injected into eavity of abdomen of rabbit 135 10 cnbic centimetres
sterile enlture bacillus x in agua coco. Resolt negative.

August 21, 1880, —Injected into cavity of abdomen of rabbit 122, weight 1,000 grams,
7 cnbic centimetres sterile enlture bacillus = in agua coco.  Hesonlt negative,

These experiments show that the death of animals which have re-
ceived in the cavity of the abdomen 2 or 3 eubie centimetres of a non-
sterilized enlture of bacillus x is not due alone to the toxie action of a
ptomaine present in the culture, but depends upon the presence of the
living baeilli, unless in the process of sterilization at 1602 F. 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.

Baltimore, Nov. 28, 1850, —Injected into cavity of abdomen of rabbit 193 6 enbie
centimetres sterile cnlture bacillus x (animal weighs 1,000 grams). December 11, 9
a. m., injected into cavity of abdomen 2 cubic centimetres enlture bacillus = in agua
coco. The animal died at the end of ¥ hours after receiving this injection.

Baltimore, March 4, 1800.—Injected into cavity of abdomen of ral:bit No. 274, weight
1,480 grams, 5 cubic centimetres sterile culture bacillus z in bounillon with 5 per cent
glycerine. March 10, 9 a, m, animal in good health, weighs 1,375 grams. Injected
into cavity of abdomen 4 cubic centimetres cnlture bacillus x in bouillon with 5 per
cent. of glycerine. Dead next morning at 8 o’clock.

March 6, 1800.—Injected into cavity of abdomen of rabbit 251, weight 2,170 grams,
10 cubie centimetres sterile enlture bacillus x in bonillon with 5 per cent. glycerine.
March 10, 9 a. m., the animal appears well ; weight 1,750 grams. Injected in cavity
of abdomen 5 cubic centimetres culture bacillus x with 5 per cent. glyeerine, Died
in convulsions at 8.30, March 12,

March 13, 1800.—Injected into cavity of the abdomen of rabbit 266, weight 640
grams, 4 cubic centimetres sterile cultore bacillus  in bounillon with 5 per cent.
glycerine. March 18, .30 a. m., in good health; weight 610 grams. Injected into
cavity of abdomen 2 eubic centimetres bouillon enlture bacillus z. March 22, 10 a,
m., in good bealth; weight 610 grams. Killed and abdominal viscera found to be nor-
mal in appearance.

Mareh 13, 1890, 12 m.—Injected into cavity of abdomen of rabbit 267, weight 645
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grams, 4 enbic centimetres sterile culture bacillns x in bounillon with 5 per eent.
glycerine. March 1%, remains well ; weight 610 grams. Injected into cavity of abdo-
men 2 cubic centimetres bonillon culture bacillus z with 5 per cent. glycerine.
Animal died at 3 p. m. next day.

March 10, 1390.—Injected into cavity of abdomen of rabbit No. 2582, weight 1,100
grams, 12 cubic centimetres sterile eulture bacillus x, in bouillon with 5 per cent.
glycerine. March 22, 11 a. m., remains in good health; weight 1,030 grams. Injected
in cavity of abdomen 5 cubic centimetres culture bacillus z in bounillon with 5 per

cent. glyeerine. Found 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 culture, and others
did not. But in those which sucenmbed the time of death appears to
have been delayed. Thus in experiment of March 13 a small rabbit
which received at noon 2 cubie 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 enbie
centimetres) which usnally kills within 3 or 4 hours, but died at the
end of 48 hours.

Still the experiments as a whole do not give satisfactory evidence of
immunity as a result of the injection of sterilized cultures, and T am
inelined to look upon the partial immunity afforded as due rather to a
tolerance on the part of the peritoneuwm than to a general tolerance of the
toxie products present in cultures 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 baeilli.

This is shown by the following experiments :

Marel 10, 1890, —Injected snbentaneonsly into rabbit 252 1 cubic centimetre ligue-
fied welatin cultnure of bacillus pyocyanus. March 22, 10 a. m. weight 2,085 grammes ;
injected into cavity of abdomen 2 cubic centimetres liguefied gelatin cnlture of bacil-
lus pyocyanus. 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 bonillon with 5 per
cent. glycerin. April 2, 11 a. m., weight 1,735 grammes; injected into eavity of
alidomen 4 enbic centimeires enlture bacillus x in bouillon with 5 per cent. of glycerin,
No result.

March 10.—Injected into cavity of abdomen of rabbit No. 255, weight 2,120 crammes,
10 cubic centimetres sterile culture of bacillus acidiformans. March 18, 10 a. m.,
weight 1,300 grammes; injected into cavity of abdomen 5 cubic centimetres cultnre
bacillos x in bouillon with 5 per cent. of glyeerin. March 22, weight 1,290 grammes;
thin and rather weak ; killed ; some evidence of peritonitis; liver apparently cirrhotic.

March 15.—Injected into cavity of abdomen of rabbit No. 275, weight 550 grammes,
one-half enbic centimetre lignefied gelnﬁn culture of baeillus 36. March 22, weight
630 grammes; injected into cavity of abdomen 1 enbic centimetre eulture bacillus z in
bounillon with 5 per cent. glycerin. Mareh 27, remains well; weight 750 grammes;
injected into cavity of abdomen 2 cubic centimetres bounillon eunlture of bacillus .
Found dead on the morning of March 29,

NoTe.—As a rule, 2 enbic centimetres of the culture of bacillus z wonld kill a
rabbit of this size within 4 honrs, We have, therefore, evidence of a certain degree
of tolerance as a result of the previons injections.
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March 17, 1800,—Injected subentaneonsly into rabbit No. 276, weight 515 grammes,
1 enbie centimetre Lonillon eulture of bacillus gracilis.  March 22, in good health; in-
jeeted into eavity of abdomen 2 cubic centimetres enlture bacillus gracilis in bonil-
lon. March 27, weight 560 grammes ; injected into cavity of abdomen 2} cubie centi-
metres cnlture bacillus x in bouillon with 5 per cent. glycerin. Amnimal remains in
good health April 20.

March 18.—Injected subentaneously into rabbit 277, weight 1,740 grammes, 11 enbie
centimetres bouillon eulture clostridinm eadaverinns. Mareh 22, weight 2,010 grammes:
injected into cavity of abdomen 2 cubic centimetres bounillon enlture bacillus gracilis.
Mareh 27, weight 1,890 grammes; injected into cavity of abdomen 3 cubic centimetres
cultnre bacillus x in bounillon with 5 per eznt. of gelatine. April 2, weight 1,700
grammes; injected in cavity of abdomen 4 cubic centimetres culture bacillus z in
boniilon with 5 per cent. glycerin. April 4,in good health ; killed at 11 a. m. ; some
fibrinons exudation npon surface of liver, intestine, and spleen ; ecirrhosis of liver.

March 18, 1890.—Injected subeutaneonsly into rabbit No. 279, weight 690 grammes, 3
enbie eentimetres bonillon eulture of bacillus pyocyanus. March 22, 11 a. m., weight
780 grammes ; injected into cavity of abdomen 2 cabic centimetres liquefied gelatin
colture bacillus pyocyanus. March 27, 1 p. m., weight 795 grammes ; injected into
cavity of abdomen 3 cubic centimetres culture of bacillus x in bouillon with 5 per
cent. glycerin. Animal died at 1 p. m., March 28,

Mareh 18, 1890.—Injected into cavity of abdomen of rabbit No. 250, weight 940
grammes, 5 cnbic centimetres sterile culture of bacillns gracilis in bonillon. March
22, weight 1,060 grammes; injected into eavity of abdomen 3 eubic centimetres bouil-
lon culture of bacillus gracilis (not sterilized). Mareh 27, weight 1,155 grammes;
injected into cavity of abdomen 2 cubic centimetres enlitnre of bacillus z in bounillon
with 5 per cent. of glyeerin. April 2, weight 1,060 grammes; injected into cavity of
abdomen 4 cubic centimetres enlture 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
gelatin stick enlture from liver.

NoTE.—A larzer rabbit, weight 2,270 grammes, sneenmbed to an injection of 13 enbie
centimetres of the same culture, injected on the 2d of April, at the end of 29 hours.
In this animal the autopsy revealed an intense fibrinons peritonitis.

March 31, 1890.—Injected into cavity of the abdomen of rabbit No. 283, weight
1,220 grams, 1 cubie centimetre culture bacillus gracilis in bouillon. April 4, 11 a.
m., weight 1,140 grammes ; injected into cavity of abdomen 4 cubie centimetres culture
bacillng z in bonillon with 5 per cent. of glyeerin. Found dead at 8 o’clock next
morning ; some peritonitis and considerable fluid in cavity of abdomen.

Mareh 31, 1590.—Injected into cavity of abdomen of rabbit 224, weight 1,560
grammes, 1 cubic centermetre bouillon culture ot bacillas gracilis. April 4, 11 a. m.
weight 1,425 grammes ; injected into cavity of abdomen 4 cubic centimetres culture
baecillug  in bonillon with 5 per cent of zlveerin. Animal snrvived injection.

March 31.—Injected into cavity of abdomen of rabbit 225, weight 910 grammes, 1}
cubic centimetres bouillon culture bacillus gracilis. April 4, 11 a. m., weight 930
grammes; injected into cavity of abdomen 4 cubie centimetres enltare of bacillus z in
bonillon with 5 per cent. of glycerin, Animal died on fourth day after injection.
April 8, at 2 p. m., no peritonitis.

March 31, 1890.—Injected subeutaneously into rabbit 236, weight 1,280 grammes, 2
cnbic centimetres culture of bacillus gracilis in bouillon. April 4, 11 a. m., weight
1,240 grammes ; injected into cavity of abdomen 4 cubic centimetres culture bacillns =
in bounillon with 5 per cent. of glycerin. Animal found dead on the morning of
April 11 ; no peritonitis. Bacillus of rabbit septicemia obtained in cultore from
liver.

Note.—It is probable that the preceding rabbit also died from rabbit septiccmia
which at this date carried off a number of rabbits kept in the same cage, among
others, three which had injected in the cavity of the abdomen a sterilized culture of
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bacillus pyocyanus. Pure enltures of bacillus canieulacida were obtained from the
Llood of all of these.

I have maie a few experiments to determine whether any protection
is afforded by subentaneous injections or injections in the ear veim.
These are given below.

December17, 1889, —Injected into the ear vein of rabbit No. 210, weight 1,260 grammmes;
2 drops of enlture bacillus x in agua coco. Janunary 3, 10 a. m., injected into cavity
of abdomen 14 enbic centimetres culture of bacillus x in agua coco ; Febrvary 3, 10a.
m., weight 250 grammes, very thin and feeble: injected into cavity of abdomen 2
cubic centimetres culture of bacillus x in bloed serum. Dead next morning.

December 17, 1329.—Injected into the ear vein of rabbit 211 4 drops of enlture of
baecillus x in agna coco. January 3, 10 a. m., injected into cavity of abdomen 1 enbic
centimetre enlture baeillus x in agna coco. Found dead on the morning of January
2 (5 days). No peritonitis, no bacilli found in liver.

January 2, 18390, —Ivjected into ear vein of rabbit 218, weight 1,180 grammes, 3 drops
of culture of bacillns x in blood serum. Februry 3, 10 a. m., weight 1,710 grammes,
injected into cavity of abdomen 2 eubic centimeters culture of bacillus z in blood
serum kept in oven at 20° C.for 20 days. Febroary, 10 a. m., weight 1,600 grammes;
injected into cavity of abdomen 5 cubic centimetres enlture bacillus z in bounillon
with 5 per cent. glvcerine in oven at 35° C. for 3 days. Dead next morning at 8
o'clock,

March 13, 1390.—Injected into ear, not in vein but info connective tissue, 5 drops
of a bonillon culture of bacillns x. Mareh 15, 10 a, m., weight 2,010 gramws ; injected
into cavity of abdomen 3 cubie eentimetres bouillon culture bacillusx. Dead unext
morning at = o’clock.

March 13, 1890.—Injected snbentaneonsly into left side of rabbit 265, weight 1,520
grammes, 2 cubic centimetres bouillon culture of baeillus . Mareh 18, in good health,
weight 1,450 grammes injected into cavity of abdomen 4 cubic centimetres culture
baecillus x 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 injeetion of
1 cubic ceatimetre in the cavity of the abdomen sucenmbed at a later
date to a larger quantity :

Januwary 3,1200.—Injected into the ecavity of the abdomen of rabbit 216, weight
1,425 grammes, 1 cubic centimetre of a cultore of bacillus x in agna coco. Febrnary
3, 10 a. m., the animal has bad an abscess in the middle of belly and is now very thin,
weight 920 grammes; injected into cavity of abdomen 2 eubie centimetres enlture bacil-
lus x in blood serum. Died at 12 m., Febrnary 4. Adhesions of intestine from old
peritonitis; considerable flnid in eavity of abdomen ; liver very small and rather durk
in color.

Experiment of Mareh 13 gives evidence of immunity resulting from a
subentaneous injection, but more experiments are necessary io estab-
lish this point.

The experiments in this series do not support the idea that an infee-
tious disease is producec. in the rabbit by inoculating it with cultures
of bacillis x, but a partial immunity from the effects of intra-peritoneal
injections appears to result from previously introdueing the bacillus
into the eirenlation. :

As already stated the evidence favors the view that death results
from peritonitis (and toxsemia ?) indoced by intra-peritoneal injections,
and that a tolerance on the part of the peritonewm may be established by
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the injection of eultures of certain other bacilli, or of sterilized cultures of
bacillus .

I have also made a number of experiments with a view to determine
the effects of temperature upon the virulence of eunltures of this
bacillus.

FREEZING DODES NOT DESTROY VIRULENCE.

February 5, 1890, 10 a. m.—Injected into cavity of abdomen of rabbit No. 228,
weight 775 grammes, 2 cubic centimetres culinre of bacillus x in blood sernm, frozen
for 2 hours in ice and salt wixture. Dead next morning at 2 o'clock. Bacillus x in
pure cnlture recovered from liver.

February 5, 1890, 10 a. m.—Injected into eavity of abdomen of rabbit 220, weight
810 grammes, 2 cubic centimetres culture bacillns z in blood serum, frozen 2 hours in
ice and salt mixture. Dead next morning at 8 o’clock. Bacillus z in pure coltuore
recovered from liver.

For the following experiments the cultures were made at a tempera-
ture of 20° C,

January 31, 1290, 9:30 a. m.—Injected into ecavity of abdomen of rabbit 223,
weight 1,250 grammes, 2 cnbie centimetres eulture bacillus x in blood serum, No. 5of a
series cunltivated at intervals of 3 days in inenbating oven at 20° C. Found
dead on retnrn to laboratory at 12:30 a. m.

February 26, 1890, 9:30 a. m.—Injected into cavity of abdomen of rabbit 234,
weight M5 grammes, 14 cubic centimetres eulture bacillus x in blood sernm, No. ¥ of a
series at 20° C.; culture was 22 days old at time of injection. Animal dead next
morning at 5 o'clock.

February 26, 1200, 9:30 a. m.—Injected into cavity of abhdomen of rabbit 335,
weight 1,000 grammes, one-half cubie centimetre enlture bacillnsx in blood serum
(same culture as used for rabbit 234), enlture No. 8 of series at 20° C., 22 days old.
Animal dead next morning at 2 o'clock.

For the following experiments the cultures were made at a tempera-
ture of 35° C.:

Januwary 3, 1290, 2:30 a. m.—Injeeted into eavity of abdomen of rabbit No. 229,
weight 1,330 grammes, 2 cubic eentimetres culture bacillus # in blood serum, No. 5 of
series at 35° C., cultore 3 days old. Animal found dead next morning at 8 o'clock.
Pure culture of bacillus x from fluid in peritoneal cavity.

February 3, 1300.—Injected into cavity of abdomen of rabbit No. 227, weight 955
grammes, 2 cubic centimetres culture of bacillus x in blood sernum, No, 3 of series at
35 C., cullure 12 days old. Apimal survived injection, and on March 5 weighed
1,240 grammes. At 10 a. m. this date injected into cavity of abdomen 4 cubic een-
timetres culture baeillus x in bouillon with 5 per cent. glycerine, 3 days in oven at
352 C. Animal dead next morning at 8 o’clock. :

February 27, 1890.—Injected into cavity of abdomen of rabbit 232, weight 920
grammes, 11 cnbic centimetres culture bacillus xz in blood serum, No. = of series at
35° C., colture 22 days old. Animal sorvived injection, and on March 6 weighed 250
grammes, 10 a, m. injected into cavity of abdomen 4 cubic centimeters eunlinre
bacillus « in benillon with 5 per cent. of glycerine. Found dead next morning at
g o’clock.

February 27, 1890, 9:30 a. ni.—Injected into eavity of the abdomen of rabbit No, 233,
weight 205 grammes, 1 cubic centimetre enlture bacillus x in blood sernm, No. & of
geries at 35° C. (same as used for rabbit 232), culture 22 days old. Animal died at
7:30 p. m.
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The experiments in this series indieate that virnlence is diminished
by keeping a cultore for some time at 35° C., but show that the animals
which survived an intra-peritoneal injection with these attenuated cul-
tures are not protected from the lethal effects of a recent culture.

I would say finally with reference to this bacillus that 1 have not
enconntered 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 # 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 45 hours in an antiseptic wrapping.

The animal died on the sixth day after receiving the inoculation and
I 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 agna coco killed rabbit 205 in 7 hours (3
cubic centimetres) and rabbit 207 in 4 hours (24 cubic centimetres).
Thiz seemed to execlude bacillus @ from further consideration as the
possible etiological agent in yellow fever; but upon referring to the
history of this guinea pig I found that it had been inoculated a week
previously with a cultore of bacillus @ (one-half cubic centimetres
injected subcutaneously, November 20, at 10 a. m.).

It will be remembered that the guinea pig is not killed by sub-
cutaneous injections of eultures 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 guinea pig No. 189 1 eubic
centimetre culture bacillug x in agua coco. The animal remained in apparent good
health, and was killed at 11 a. m. December 23. Cultures were made from its liver and
spleen; in both bacillus x was obtained in pure culture.

The experiment was made in duplicate, 1 enbic 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 bacillns i of 1528}

This bacillus I first obtained in June, 1883, from a piece of yellow-
fever liver which had been preserved for 48 hours in an antiseptie wrap-
ping; 1t was associated with bacterium coli 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. It is larger than my bacillus «, and like it differs con-
siderably in its dimensions at different times; the diameter may be as
muech as 11 p.  Usunally 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 mot motile. Like the colon baecillus and bacillus @ it is a
Jacultative anaérobie, and like them it grows freely in an acid medinm—
flesh-peptone-gelatine containing 0.2 per cent. of hydrochloric acid. In
cultures eontaining glycerine or sugar it produces an abundant evolu-
tion of carbon dioxide and a volatile acid is formed. Bouillon eultures
to which 5 per cent. of glycerine has been added, and which have been
carefully neutralized, acquire a decidedly acid reaction as a result of
the growth in them of this baeillus, but without the addition of glycer-
ine no acid is formed. I therefore infer that it has the power of break-
ing up glycerine, and have named it bacillus acidiformans. Incocoanut
water, which contains glucose, it produces an intensely acid reaction
and an abundant evolution of earbon dioxide.

It does not liguefy gelatine, and in stick ceunltures grows abundantly
both on the surface dnd along the line of puncture. At the end of 24
hours at 22° C. a rounded white mass is formed upon the surface re-
sembling the growth of Friedlander’s bacillus; at the bottom of the
line of puncture the separate colonies are spherical, opaque, and pearl-
like by reflected light. Gas bubbles are formed in the gelatine. (See
Fig. 8, PL. vir.) 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 translueent or opaque:
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 nutrient agar is abundant and rapid,.
of a shining millk-white color, and cream-like in consistency. Amn abun-
dant development forms along the line of puncture and the eunlture
medium is split nup by gas bubbles. In glyeerine agar the evolution of
gas is very abundant and the culture medinm acquires an intensely
acid reaction.

On potato the growth is abundant and rapid at a temperature of 20=
to 302 C., forming a thick, semi-fluid mass of a milk-white color.

I have not obtained any evidence that this bacillus forms spores;
the eultures are sterilized by 10 minutes’ exposure to a temperature of
160° F.

When cultivated in bouillon to which 5 per eent. of glycerine has been:
added the culture medinm acquires a milky opacity and there is a copi-
ous precipitate, of a viseid consistency, eonsisting, of bacilli; during the:
period of active development the surface is covered with gas bubbles.
as in a saccharine lignid nndergoing aleoholic fermentation, and the:
liquid has a decidedly acid reaction.
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LPathogenie for rabbits and guinea pigs.—This is shown by the follow-
ing experiments : -

Animal, Lhate. ; Cualture. | Amoont. | Where injested. | Reault.
1588, I
Guinea pig ..| Aung. 31 | Potato....... Small ... Cavity of abdomen ... Died at end of 27 honra.
1 S KR e [ e | et ) (et e A0 «eoeeeeennenn... | Rocovered.
Babbit ...... | Sept. 3 DBouillon..... l s e A0 venermncennnnnenn| Died on fourth day.
Guinea pig | Sept 1 |..odo...cooni| 2o A0 . ceievnnn....| Died at end of 16 hours.
i i Sept. 4 |....d0 ecee.|Bee..on o do...oo...._.._..| Died at end of 40 hours.
tabbit ceeoenf Sept. 6 |....ilo ”...1"! I3 oo .- |- odo ..........,,,..,,E Died at end of 16 houra,
Do..aeeus| Sept. 7 |vewllocuuneen.| 1 ce.....| Sobentaneous .. ......| Died on seventh day.
D0 o anwasfaph Tl oo R R Bl e et T
My =i oo | Sept. T e AN 3 oo o] Cavity of abdomen ... Died on fifth day.
Guinea pig Sept. 11 I....:'lu PR £ B! I assc-mmsssssaats-| Died at end of 28 hours.
| 1ses. | | !
Rabbib. ......| Nov. 12 | Agna coco...|Lee.....|....do .o .........| Rocoverad.
BB P | Dee. 24 |....d0 ouaens.] 13 -c:::....I.-..:'In.---...........,.3 Do,
Phociul ) l Dee. 24 |....do........] 1ee.oass)eoaulld ooeeeeoeeeoenn-.| Died at end of 28 hours.
1800, | i :
P rc s Beb: Ab|cosader o sids] L0 [eenudo et inis ] Racovarod:
Do. .aace.! Foh. 28 | Bounillom . ....] 2 oe oo ]ooooll i cccsceveeeeel Died at end of % honrs.
0y Mar., 1 Blood serom | 1% ec .“_;“._ﬂu iecssssssssssas==| LHed at end of 22 houra.
e Mar o sidn oo B e I e | [ .5
Do, ...... Mar., 3 | Bonillom.....] 2ee ... el cuceiinaneneaaa..| Died at end of 20 hours.

Do.eaca..| Mar. 3 | Blood serum.| 2 cc.....|-...do .................i 1h,
| |

e —— = - ——

The following experiments have been made with sferilized culfures of
this bacillus:

. I :
Animal. Date. Culture. Amount. | Where injected. | Result.
1890. | ! !
Rabbit...-.....| Mar. 4 | Ballion ....... 5 ce. | Cavity of abdomen............| Nogativa,
17, PRt 6 TS T ) R e i e e e e s e | Do,
P oo vase A, A0 s dai ol 10 e, .._‘du_“.‘.....““....L...“..l o,
L B e Fl g I s P e TR | s by e e e e e P | Tio.
I e T T [ e [y s SR F LT | P P e cp e e Do,

e = = — — — —

e

In animals which suecumb to an intra-peritoneal injection of a eul-
ture of this bacillus the intestine is commonly hyper®mie, the spleen
enlarged, the liver normal. The bacillus is found in the blood in
rather small numbers, and may always be obtained in eultures from
the blood or the parenchyma of the liver or spleen.

No. 4. Bacillus cavicida Havaniensis. (My bacillus x x Havana, 1580,)

This bacillus was obtained from the contents of the intestine of a
yellow fever cadaver in Havana, in 1889 (Autopsy No. 24), through in-
oculated guninea-pigs, as follows:

June 13, 12 m.—Injected subentaneously into guinea-pig No. 102, 3 minims of viseid
mucnus 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 serum in snbeutaneous con-
nective tissue containing a motile bacillus. June 14, 10 a. m., injected subeutaneously,
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into gninea-pig 105, 3 minims of bloody sernm from cellular tissne of gninca-pig 102,
June 15, 6 a. m., the animal is very feeble, Iying vpon its side, respiration rapid.
Died at 7.30 a. m.; antopsy at once. Nosubeotaneouns mdema, liver pale, abdominal
viscera normal in appearance; baeilli in smear-preparation from liver; a few in prep-
aration from blood of heart. Pure culture of motile bacillus from blood of heart;
slide 1241.

This is an actively motile, non-liguefying baeillus.

It is a facultative anaérobic. In gelatine stick-cultures the growth
upon the surface is very scanty and thin, not extending far from the
point of puncture; along the line of puncture are developed small
translueent, pearl-like, spherical ecolonies, which later become opaque
and sometimes granular.

In gelatine roll-tubes, 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 central mass sur-
rounded by a transparent zone., The superficial eolonies at the end of
5 days are small translucent masses of a pale straw color towards the
center, with thin and irregular marging; sometimes with a central
light-brown nucleus; at end of 10 days the deep colonies are still quite
small, of a brown color, and opaque.

In glyeerine-agar roll-tubes at end of 24 hours the deep eolonies are
in the form of a biconvex lens, and appear spherical when viewed in
face and biconvex when seen from the side ; they have a straw color by
transmitted light, and are bluish white by reflected light ; the super-
ficial eolonies are translucent with a bluish-white luster.

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 mazszes of the same color ; the growth
is quite thin, with irregular outlines, and is confined to the vicinity of
the impfstrich.

Grows in nutrient agar containing 0.2 per cent. of hydrochloric acid
(1:500) Thermal-death-point 130° I%, (about 55% C.).

GGrows in agua coco without forming gas, and causes the liquid to
become slightly translueent, not milky.

Not killed by 30 minutes exposure to a temperature of 10° T,

In its morphology this bacillus closely resembles the eolon bacillus,

It does not correspond with the-deseriptions of bacillus ecavicida
(Brieger’s baeillus). This, according to Fliigge and Eisenberg, forms
very characteristic colonies, “ Sehr charakteristie, in form sehr schiin
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 description in the colonies
of the bacillus under consideration. In order to make the comparison
with Brieger’s bacillus, I obtammed from Dr. A. €, Abbott a culture of
this bacillus from the stock preserved in Professor Welel’s laboratory
in Baltimore, This also did not present the characteristic colonies
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above deseribed, nor did it kill guinea-pigs. Since my return to Dalti-
more I have again obtained a eulture from the same source, and again
have been nnsnceessful in killing gninea-pigs with it. A ecareful com-
parison side by side with the bacterium coli commune shows that in its
characters of growth and in its morphology this bacillus of Brieger is
identical with the baeillus of IZscherich. Whether the eunltures pre-
served in German laboratories preserve their pathogenic power I am
unable to say.

The cultures of my bacillus cavieida Havaniensis whieh I brought to
Baltimore with me, upon being replanted after an interval of 3 months,
failed to grow. I have therefore lost this interesting bacillus from my
collection.

It is 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 subentaneously into gninea-pig 109, 3
minims of a culture in agua coco from heart of guinea-pig 105 (see above). Animal
found dead next morning at 6 o’clock. Very slight subeutaneous «dema near point
of inoeunlation. Liver light in color, contains a few baeilli ; stomach hyperemie.

June 17, 10 a. mi.—Injected subentaneously into gninea-pig 110, 4 drops of a eulture in
agua coco from heart of guninea-pig No. 105.  Animal died at 10 p. m. same day. Con-
giderable sulbentaneons cwdema containing bacillusx x.  DBacilli in liver not numerons.

June 17, 10 a. m.—Injected subentanconsly into gninea-pig 110 4 four drops of a cul-
ture in agua coco from heart of guinea-pig No. 105. Animal died at 10 p. m. same
day. Considerable snbentaneous wdema containing bacillus x z.  Baeilli in liver not
LMImerons,

June 17, 10 a. m.-~Injected into cavity of abdomen of guinea-pig No. 112 4 enbie
centimetre enlture bacillus x x in agua coco. Died June 15 at 12 m.

June 18, 7 a.m.—Injected subeutaneously into guinea-pig 113, 1 drop of bloody
ternm from eellular tissue of gninea-pig 110 (see above). Died at O p. m., next day.
But little subeutaneous effusion ; liver light in eolor, contains much fat, spleen large,

June 19, 2:30 p. m.—Injected subeutaneously into gninea-pig 114, 1 drop of fluid
from anmrobic culture in glyeerin agar of bacillus xx. Jupe 22, the animal has
been very sick but now appears better. Juue 24, appears well. Died June 29, cul-
sure from blood of heart, negative.

June 23, 10 a. m.—Injected subeutaneously into gninea-pig 118, one-half cubic cen-
timetre culture of baeillus axw in agua coco (third enlture from heart of gninea-pig
105). Animal died at 9 p. m. the same day.

July 17,8 a. m.—Injected subentaneously into guinea-pig 155, one-half cubic centi-
metre culture of bacillus xr in agna coco, from agar stick culture two weeks old.
Found dead at 6 a. m. next morning, Extensive collection of bloody serum in walls
of abdomen,

EXPERIMENTS OXN RADRITS.

Havana, June 20, 1380, —4 p. m.—Injected subentaneously into rabbit No. 114, weight
900 grams, 1 cubic centimetre culture bacillus xx in agua coco. June 22, Temains
well but has a collection of bloody serum in walls of abdomen from which a pure
cultore of baeillus rx was obtained. Died in convulsions at 6 a. m. July 23,

June 23, 1850, 10 a. m.—Injected subentaneously into rabbit 115, one-half eubie
centimetre culture of bacillus xx in agua coco. Dead at 6 a.m. July 25. Has had
a profose, watery diarrheea; no subeutaneous cdema.

June 24, 4 p. m.—Injected snbentaneously into rabbit No. 117, 1 eubie centimetye
culture bacillus zx in agua coco. June 25,6 a.m., declines food ; temperature in
rectum 106° F. This animal recovered.
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June 26, 9:30 a, m.—Injected into cavity of abdomen of rabbit 118, 1 enbic centi-
metre culture bacillus rx in agua coco. Animal recovered.

July 7, 9:30 a. m.—Injected into eavity of abdomen of rabbit 123, 1 cubic centimetre
enlture of bacillus &z in agua coco. Recovered.

No. 5. Bacillus hepaticus fortuitus. (Sternberg.)

Obtained in ecunltures from bloody sernm in connective tissue of
gninea-pig 119, inoenlated with blood from liver of case 28,

An aérobic, non-liguefying bacillus, not observed to be motile, or to
form spores.

In gelatine stick cultures does not grow along line of puncture except
to a slight extent near surface. On surface a white mass is formed
about the point of puncture. See Fig. 8, PL. vIiI.

In gelatine Esmarch roll-tubes forms spherical light brown eolonies,
homogeneous or finely granular; at end of 4 days deep eolonies 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 culture a soft and rather thin white layer
18 formed at end of 3 days at 26° C.

Upon the surface of glycerin-ugar the development is quite rapid,
nearly the entire surface being covered at end of 24 hours with a milk-
white growth, in incnbating 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-finid layer covers the entire surface,

Abundant growth in agua coeo at end of 24 hours at room tempera-
ture, without formation of gas.

Eesembles bacterium coli commune in its morphology, but is differ-
entiated from this bacillus by the fact that it is strictly aiirobic, by its
colonies in gelatine plate cultures, ete. See Fig. 1, PL. vir

Not pathogenic for rabbits (single experiment in which 1 cubie centi-
metre of a culture in agnua 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, 1889,

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 transluecent
white layer upon surface. Sometimes a nebulous outgrowth occurs
from the line of puncture and tufted outlying colonies are formed
throughout the gelafine ; at other times, in old enltures, a few feathery
tufts sprout out from the line of puncture,

In gelatine roll-tubes, at end of 24 hours at 272 C. the deep colonies
are spherical and homogeneous and of a pale straw color; superficial
colonies are like little drops of water, of a pale brown color,

Grows in agua coco withont forming gas,
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On potato the growth is rather thin and of a pale yellow color, not
extending far from line of impfstrieh.

In its morphology this bacillus resembles the * colon bacillus” of
Escherich, but it is distinguished from it by its active movements, its
colonies in gelatine roll-tubes, ete. See Fig. 2, Pl. VIIL

Not pathogenice for guinea-pigs; not tested nupon other animals,

No. 7. Bacillus cavia fortuitus. (Sternberg.)

Obtained in pure culture from liver of guinea-pig 134, inoculated
subeutaneously with 2 minims of material from liver of case 27, pre-
served 48 honrs in an antiseptic wrapping.

An actively motile, non-liguefying bacillus. Facultative anaérobic.

In gelatine stick cultures there is a scanty growth on surface at
point of punecture; growth to bottom of stick, where the eolonies are
spherical, translucent, straw-colored and pearl-like 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
eranular eentral portion surrounded by a transparent zone,

Growth on potato at end of a week in form of small dirty yellow
nmasses,

Does not form gas in agua coco.

The morphology of this bacillus is shown by my photomicrograph.
Fig. 3, PL v1uL,

A culture in agua coco (1 enbie centimetre) injected subeutaneously
into gninea-pig 135 gave a negative result. No further experiments
made with reference to pathogenic power.

No. 8. Bacillus caniculacida. (Koch.)

I obtained the bacillus of rabbit septicemia in Havana under the
following circnmstances: A guinea-pig was inoculated subeutaneously
on the 31st of July with 2 minims of material from the liver of case
29, kept 43 hours in an antiseptic wrapping. The animal died at the
end of 26 hours and 1 cubic 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
baeillus of rabbit septicemia was obtained from 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. Itz blood
contained the same bacillus.

On the 10th of August another rabbit was inoculated subeutaneounsly
with 3 minims of material from the liver of case 51. This animal died
in convulsions at the end of 48 hours, and the bacillus of rabbit septi-
ciemia was recovered from its liver,

On the 11th of August at 3 p. m. one-half cubic centimetre of a cul-
ture of this bacillus in veal broth was injected beneath the skin of
another rabbit. This animal died at 9 p., m. the same evening and the
bacillus was found in abundanece in its blood,
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Having in the rabbit a test for the presence of this baeillus, 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 snbentaneously into rabbit 169, 4 minims of liver
pulp from case 33. Result negative.

August 15, 1:30 p. m.—Injected snbentancously into rabbit 171, 1 eubic centimetre
of material, principally blood, from ease 35. Result negative.

August 17, 9:30 a. m.—Injected subeutaneounsly into rabbit 176, 4 minims from liver
of ease 35, kept 48 hours in antiseptic wrapping, material contains bacillns N and

other bacilli. Animal found dead at 6 a. m. A:gust 21. Bacillns of rabbit septi-
cemia not present. A motile bacillus obtained in enltures from liver.

Auwgust 19, 7:30.—Injected snbentapeonsly into rabbit 1578, one-half eobic centi-
metre erushed parenchyma from liver of case 36,  Hesnlt negative.

August 21, 10:30 p. me.—Injected subentaneounsly into rabbit 123, 2 minims material
from liver of case 37. Result negative,

August 22, 1:45 p. m.—Injected subentaneounsly into rabbit 184, 1 cobie cenitmetre
blood and erushed parenchyma from liver of case 32. Result negative,

These experiments suflice to show that the presence of this widely
distributed pathogenic bacillus in two cases was accidental, and of no
significance so far as the etiology of yellow fever is concerned,

No. 9. Bacillus Havaniensis (Sternberg).

This is an aérobie, chromogenic bacillus (micerococeus?) which T ob.
tained in my cunltures from the kidney in a single ecase, in Havana, in
18358, It is extremely small, as will be seen by reference to my photo-
micrograph, Iig. 1, PL 1x, and should perhaps be described as a micro-
cocens,

It is nof 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
slowly and extends very gradually from the point of inoculation. There
is a scanty development near the surface in gelatine stick enltures, but
the characteristic color is only formed upon the surface where there is
free aceess 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 earmine mass.

I'requently this bacillus fails to grow upon the surface of cooked
potato, perhaps becanse 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, PL xix. Dr. Kemp,
of the Hoagland laboratory, who sncceeded in obtaining a culture on
potato after I had failed, thinks that it grows more readily on cooked
potato which has been kept for some time and has become dry.

In gelatine roll-tnbes the colonies are small, spherical, translucent,
and of a beantiful blood-red color.

I have a variety of this bacillus in cultivation which has scareely 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-
ent agar it grew, but has since been almost without color. The growth
is also less abundant. This bacillus is not pathogenic for guinea pigs. I
have not tested it upon other animals.

No. 10. Baccillus vacuolosis (Sternberg).

I obtained this bacillus in one case in my cultures 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. 3, PI. 1x. 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 enrved and may grow out into long-jointed filaments.
They present the appearance of containing numerous vacuoles 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 liquefies gelatine slowly in cup shape, the ligue-
fied gelatine being quite viscid with a cream-white layer of bacilli on
the surface. It does not grow in an acid medium,

In nutrient agar the growth along the line of puncture is scanty ; on
the surface it forms a eream-white layer and the bacilli grow out into
long-jointed filaments.

On potato it forms a thin cream-white layer.

Not pathogenie for rabbits ; not tested upon other animals,

No. 11, Bacillus fluorescens ligquefaciens.

This bacillus I first encountered in Havana, in 1888, in eultures from
the spleen, stomach, and fluid in the peritoneal cavity of case 2. Inmy
rescarches in Decatur, 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 Lacillus, which forms a greenish pigment and
gives to the liguefied gelatine a fluorescent greenish color (see Fig. 2,
Pl, xx1). A thick white deposit, consisting of bacilli, settles to the floor
of the liguefied 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

rarnished shining appearance as seen in Fig, 1, PPl XXI1,

This bacillus is about 0.8 p in diameter and four or five times as long
as broad. It is frequently joined in pairs, as seen in my photomicro-
eraph, IFig. 2, Pl. 1X.

I have made no experiments with reference to its pathogenie power,
having lost my culture of it during my absence in Hayvana last sum-
mer,
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No. 12. Bacillus pyocyanus ((Gessard).

Obtained from the liver of case 28, Havana, 15839, and from the
feces of a case in Deecatur, in 18388; a liquefying bacillus which forms
a green pigment and appears to be identical with the bacillus pyocya-
nns.

It is actively motile. Its morphology is shown in my photomiero-
graph, Fig. 1, Pl. X, and its growth in gelatine by Fig. 2, Pl 1x.

Upon potato a chocolate-colored layer is formed, as shown in Fig. 3,
Pl. x1x. The potato sometimes acqnires a green color and sometimes
does not.

Agar eultures aequire a beauntiful flnorescent green color, which pen-
etrates the medium from the sorface, where the pigment is formed in
presence of oxygen. Old agar cultures acquire an olive-brown color.
The growth nupon the surface of agar is abundant, of a white color tinted
slightly green, and is quite viseid.

A thin mycoderma forms upon the surface of the liquefied gelatine in
gelatine cultures, and itis here that the pigment is formed.

Young colonies in gelatine roll-tubes are coarsely granular, light-
brown in c¢olor, and are sometimes surrounded by a transparent rufile-
like margin, as shown in Fig. 3, Pl. X, Later liquefication occurs, as is
shown in Fig. 4 of the same plate,

This bacillus is pathogenic for guinea-pigs and rabbits, as shown by
the following experiments :

Ealtimore, March 13, 15890, 10 a. m.—Injected subeutaneonsly into gninea-pig 200
one-half eubic centimetre liquefied gelatine-culture of bacillus, 12. Found dead next
morning at 8 o’clock ; bacillus pyoeyanus recovered from blood of heart,

Maprch 10, 9:30 a. m.—Injected into cavity of abdowmen of rabbit 1 cubic centimetre
liquified gelatine-culture of bacillus 12, Animal died without convulsions at 1
o'clock the same day.

March 10, 3:30 a. m.—Injected snbentaneonsly into rabbit 258, weight 2,075 grammes,
1 cubic centimetre liquefied gelatine-culture of bacillus 12. Animal recovered, and °
on the 22d of March received in the cavity of the abdomen 2 cnbie centimetres
liguefied gelatine-culture of the same bacillus. Result negative. (Protected by first
inoculation.)

March 13, 10 a. m.—Injected into cavity of abdomen of rabbit No. 262, weight 720
grammes, one-half cubic centimetre lignefied gelatine-culture of baecillus 12. Ani-
m:il fonnd dead next morning at 8 o’clock. Bacillus recovered in pure culture from
liver.

March 13, 10 a. m.—Injected subcutaneously info rabbit No. 263, weight 650
grammes, one-half cubic centimetre liquefied gelatine-culture of bacillns 12, Animal
found dead next morning at # o’clock. Bacillus recovered in pure enlture from liver.

March 15, 9:30 a. m.—Injected into cavity of abdomen of rabbit No, 274, weight 505
grammees, 1 cnbic eentimetre sterile culture of bacillus 12. Resnlt negative. March 22,
11 a. m., injected into cavity of abdomen of the same rabbit 2 enbic centimetres ligne-

fied gelatine-culture of bacillus 12. Animal remained in good health. Protection
by injection of a sterile culture.

No. 13. Bacillus liquefaciens commune. (My bacillus o, Decatur, 1835),

This bacillus was present, in comparatively small numbers, in about
half the cases, in my cultures from the feces of yellow fever patients,
made at Decatur, Ala., in the antumn of 1888,

4067-—14
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It is an actively motile, liquefying baeillus,

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 enltures liguefaction occurs rapidly in the form of a
purse, as is shown in Fig. 6, Pl x.

Growth ocecurs at a comparatively low temperature; a eulture ex-
posed in an attic room in Baltimore in the month of January showed
decided development with liguefaction of the gelatine,

On potato the growth at the end of two weeks is of pinkish ecolor,
and more or less irregular and corrugated, as shown in Fig, 3, P1. xx1.

This bacillus grows readily in a gelatine medium containing 0.2 per
cent of hydrochlorie acid.

The following experiments show that it is not decidedly pathogenic
for rabbits :

Baltimore, December 5, 1828 —Injected subentaneously into rabbit No, 59, weight
872 crammes, 2 enbic centimeters liquefied gelatine-culture bacillus 0. The animal
had some cellulitis at point of inoculation, and an abscess, but recovered.

Baltimore, December 5, 1888, —Injected subeutaneonsly into rabbit No, 60, weight 545
grammes, one-fourth enbic centimetre liquefied gelatine-cultore of bacilluso, Some
cellulitis at point of inoenlation ; recovered,

Baltimore, December 12, 1888, —Injected into eavity of abdomen of rabbit 64, weight
715 grammes, 24 cubic centimeters liquefied gelatine-culture of baecillus 0. Abscess
formed at point of inccnlation, but animal recovered,

No. 14. Bacillus subtilis. (Ehrenberg.)

In my autopsy No. 12, made at Decatur, Ala., in the antumn of 1888,
I obtained in my cultures from the stomach and intestine a motile, ligue-
fying bacillus, which proved to have all the characters of the widely
distributed species known under the above name. In Havana,in 1589,
I obtained the same bacillus in eultures from the surface of the body of
vellow-fever patients in the Civil Hospital. This is a large bacillus,
which grows out into long-jointed filaments and forms large oval spores,
It liguefies gelatine quite rapidly in the form of a purse. Un 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.
Mo. 15. Bacillus subtilis similis {Sternberg).

This is a liguefying, motile bacillus, which forms large oval spores, and
resembles bacillus subtilis. I obtained it in ceultures from the liver of
case 22, Havana, 1889, It is a facultative anaiérobic.

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 colonies at the same time have com-
menced to liquefy and have a granular white mass at the center sur-
roanded by liquefied gelatine. See Fig. 2, P1. X1.

The morphology is shown by my photomicrograph, Fig. 1, PL. X1, in
which the oval spores are seen in the interior of some of the rods, This
bacillus does not liguefy gelatine as rapidly as bacillus subtilis. In a
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gelatine stick enlture 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 puneture below, Cn the floor of the liguefied gelatine
was a floeulent white deposit and a thin mycoderma on the surface.
The baeilli in recent enltures have a slow to and fro progressive move-
ment, as if propelled by a flagellam.

On potato, at 86° I., a dry, yellowish-white layer the size of a dime
was formed at the end of 45 hours. In this enlture the bacillus had
erown 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 cream-white layer is formed
at the end of 4 or 5 days at the room temperature. Along the upper
portion of the line of puncture 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 bave made but a single experiment with reference to the pathogenic
power of this bacillus, as follows:

Baltimore, March 1, 15890, —Ipnjected into the cavity of the abdomen of rablbit No.
239, weight 1,400 grammes, one-half a cobic centimetre, liqguefied gelatine-calture of
bacillus 15. March 10, weight 1,250 grammes; animal in apparent good health, but
has had a large uleer at the point of injection.

NMo. 16. Bacillus intestinus liguefaciens ( Sternberg).

Obtained from the intestine of case 27, Havana, 1859.

This is a motile, liguefying bacillus.

In gelatine stick-cultures the upper portion of the gelatine is ligque-
fied, and pale straw-colored colonies are seattered along the line of
puncture below,

Upon potato the growth is rather thin and of a pale yellow color.

In its morphology, this bacillus presents nothing characteristice; iv
probably belongs to the ‘“proteus” group. The rods are about 0.8 in
diameter, and two or three times as long as broad, See Fig. 4, PI
XI.

NMo. 17. Bacillus filiformis (Sternberg).

Obtained in anaérobie cultures in glycerine-agar from liver of case
36, Havana, 1889,

A facultative anaérobie,

No motion observed; does not form spores,

Colonies in anairobic glycerine-agar tube, spherical or irregular in
outline, straw color or pale brown, white and opaque by reflected
light ; superficial colonies are thin and translucent, and have a bluish
lnster by reflected light; later they appear as cream-like, irregular
TMASSES.

No growth in agua coeco; scanty, milk-white growth on surface of
nutrient agar and opaque, branching growth along line of puncture,
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No growth upon potato.

Scanty growth in gelatine stick-eulture along line of puncture, none
on surface, Fig, 6, P1. X111,

Grows in neuntral bouillon, causing a slight opalescence, and later a
scanty white sediment,

In my anaérobic cultures made in Havana this bacillus was shorter
and thicker than it appears in my photomierograph, Fig. 1, Pl. x1Ir
In old agar-cultures the bacilli are very much attenuated and appear
as long homogeneous filaments of various dimensions.

Not pathogenic for rabbits or guinea-pigs.

NWo. 18. Bacillus cadaveris (Sternbere.) (Bacillus N, Havana, 1889,)

This is a large anairobic bacillus, which was the most constant and
abundant microorganism 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. Sinee 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 45 hours in an
antiseptic wrapping. Other bacilli are associated with the large an:e-
robic bacillusg, but this is the most conspicuous and most abundant.
Invariably the tissne contaiving it has a very acid reaction ; it is rather
soft but preserves its fresh appearance and has not a putrefactive odor.

This bacillus is usnally 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 cocens in pairs, which I iso-
lated in pure cultures and have studied separately (see p. 218).

Bacillus eadaveris is a striet a naérobic and is diffienlt to cultivate.
I have succeeded best with nutrient agar containing 5 per cent. of
glycerine, removing the oxygen thoroughly by passing a stream of
hydrogen through the liquefied medium. The colonies in a glycerine
agar roll-tube (containing hydrogen and hermetically sealed) are
opaque, irregular in outline, granular, and of a white 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 pathogenie power of liver
tissne containing this bacillus (see p. 127), My experiments with pure
eultures are given below :

Havana, May 19, 1230, —Injected into cavity of abdomen of rabbit 106 bacillus N
from culture in glyeerine agar, snspended in 1 eubic centimetre of veal broth., Result,
negative. :

Havana, May 16, 1839, 10 a. m.—Injected subentaneously into gninea-pig No. 44, 3

minims of liquid from agar-culture of bacillus N. The animal was found dead the
pext morning at 6 o'clock. Extensive subeutaneons edema containing baeillus N,
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Havana, May 17, 1889, 3 p. m.—Injected subentaneonsly into gninea-pig 48, 3 min-
ims of liguid from agar-culture of bacillus N. Animal found dead morning of May
2]. No subeantaneous cedema ; no bacilli in hlood.

Havana, June 12, 1829, 9:30 a. m.—Injected subentaneonsly into gninea-pig 97, 5 min-
ims anairobie culture in glycerine-agar of bacillus N.  Animal died at 10 p. m., June
14, No local ;edema ; abdominal viscera normal in appearance; no mieroirganisms
in blood.

Havana, June 12, 1839, 9:30 a. m.—Injected subeutaneonsly into guinea-pig 98, 10
minims anairobie enlture bacillus N in glycerine-agar. Result, negative.

I regret that these experiments were not extended, inasmuch as they
give a somewhat contradictory result. They show, however, that pure
eunltures of this bacillus are not as pathogenic for guinea-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 microirganisms.
As none of the microdrganisms isolated from such material have shown
a viranlence correspouding with that of the material itself, Iam disposed
to think that the local inflammatory «@dema which resunlts, especially in
guinea-pigs, from injeeting it beneath the skin depends upon the pres-
ence of the toxic ptomaines present, in connection with the microor-
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
autopsies. 1 have not obtained it
in my eultures. The morphology is
shown in Fig. 22, in which the am-
plifieation is about 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, Havana, 1859,)

This is a facultative anaérobic, non-motile bacillus, which I obtained in
anaérobic cultures in glycerine-agar associated with Bacillus cadaveri-
nus, from a fragment of liver preserved in an antiseptic 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. In
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. xI1.

The rods are about 14 in diameter and 5 to 20 or more in length. *

In gelatine stick-cultures the growth upon 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, transluseent, straw-colored colonies are formed.

In 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 clouded.

But a single experiment has been made to test the pathogenie power
of this baecillus. One eubie centimetre of a bouillon cnltore injected
beneath the skin of a rabbit gave a negative result.

No. 21. Bacillus anaérobicus liquefaciens (Sternberg).

Obtained in anaérolie enltures from the contents of the intestine.
Case 15 (Havana, 1589).

A strietly anaérobie, non-motile baeillus.

In anaérobic gelatine roll-tubes it forms granular white colenies, sur-
rounded by liquefied gelatine. No growth in aérobic culture in flesh-
peptone-gelatine.

In a long stick enlture in nutrient agar it grows along the line of
punecture except near the surface.

A retained culture in agar, of May 15, failed to grow when replanted,
in Baltimore, in November.

In its morphology this bacillus 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 forms spores.

No experiments as to pathogenie power.

No. 22. Bacillus renalis fortuitus (Sternberg. )

Obtained in cultures from kidney. OCase 18 (Havana, 1889).

A faculfative anaérobic.—Not observed to be motile. Does not liquefy
gelatine. No growth on potato. Superficial colonies in agar roll-tnbe,
spherieal, 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 Fig. 2, PL. x1u1. Not motile; does not
liguefy gelatine.

IFacultative anaérobie.

Growth to bottom of puneture in stick-culture in glyeerine-agar,
scanty growth on surface.

In glycerine-agar roll-tube a thin, spreading, white growth. In gela-
tine stick-culture thin and secanty growth on surface and large, spher-
ical, translucent colonies below. Superficial colonies in gelatine roll-
tubes like a mamma, with mosaic markings on surface, see Fig. 4, Pl
X111, Deep eolonies spherical and transiueent.

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 liguefy. Upon the surface of agar cul-
tures a dry yellow mass. Deep colonies in gelatine roll-tubes irregu-
lar in ontline, granular and yellow in color; superficial colonies have
an opaque yellow center and a thin, irregular, translueent margin.

For morphology, see photomicrograph, Fig, 5, Pl. xv.

No. 25. Bacillus L, Havana, 1889, :

Obtained in gelatine cultures from feces of yellow-fever case in Ha-
vana, 1889.

An actively motile, liqguefying 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 clonded 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 thiclk, with
irregular margins; contains gas bubbles.

In nutrient agar a milk-white growth on surface, and rather seanty,
opagque growth along line of puncture.

For morphology, see Fig. 4, PL. xv.

No. 26. Bacillus C, Havana, 1889.

Obtained in gelatine cultures from kidney, case 18. An actively
motile, liauefying bacillug; see Fig. 3, P'L. XV.
No. 27. Bacillus K, Havana, 1889.

Obtained in eulture from surface of the body of case in eivil hospital,
Havana. >

A motile, liguefying bacillus. Liquefies gelatine in enp-shape near
surface; growth to bottom of line of puncture consisting of small, frans:
lucent colonies ; liquefied gelatine very slightly clouded, almost trans-
parent.

No growth on potato.

In nutrient agar scanty yellowish-brown growth on surface, and
branching growth along line of punecture.

For morphology, see Fig. 2, Pl. xV.

No. 28. Bacillus Havaniensis liguefaciens. (Bae. I.)

Obtained in cultures from the surface of the body of patients in the
civil hospital, Havana, 1839,

A motile, liguefying bacillus, with round ends; grows out info long
threads. No formation of spores observed.

In gelatine stick-cultures liquefaction occurs all along the line of
puncture, as shown in Fig. 8, PL. x1v. The hquefied gelatine at end of
4 days, at 222 C,, is slightly clouded throughout ; in old eultures the
liquefied gelatine is quite transparent, and there is a slight floceulent
deposit at the bottom of the tube.
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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 22° C,, spherieal,
with a milky opacity, and having a transparent marginal zone, as seen
in Fig. 7, PL x1V.

Under the microscope the colonies are seen to be finely granular, At
the end of 24 houars liguefaction commences.

No growth on potato.

Not pathogenic for rabbits.

For morphology, see Fig. 1, PL xIv.

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, liguefying, 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,

o. 30. Bacillus B, Havana, 1889.

Obtained from feces of healthy individual.

A motionless, liquefying baeillus,

Forms large oval spores.

Dry and rather thick white mass upon surface of agar stick-culture.

tapid growth on potato, forming a white, viseid, spongy, or yeast-
like mass. For morphology, see Fig. 2, Pl, X1V.

Io. 31. Bacillus U, Havana, 1889.

Accidental colony from the air.

Dirty-white growth on potato.

Not studied further. See Fig. 5, Pl X1V,

Mo. 32. Bacillus ¥, Havana, 1889.

Aceidental colony from the air. A large torula-like bacillus. Liqune-
fies gelatine; the liguefied gelatine is very viseid. (See Fig. 6, PL
XIV.)

No. 33. Bacillus gracilis (Sternberg). (Bacillus 17, 1890.)

Obtained from liver kept 48 hours in antiseptic wrapping, ecompara-
tive autopsy No. 11.

A non-motile, non-liquefying bacillus in long chains composed of short
oval elements. (See Fig. 1, PL. XVIL.)
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In gelatine stick-culture at 222 C., at end of 5 days a rather thick
white mass at point of punecture, covering one-third of the surface,
closely erowded, opaque colonies at bottom of line of puncture and
glender branching outgrowth above.

In gelatine roll-tubes the deep colonies are opaque and spherical;
superficial colonies cirveular, or slightly irregular in ontline, white in
color, and opaque or slightly transluscent. (See Figs. 3 and 5, PL
XVI.)

In nutrient agar, at end of 5 days, at 222 C,, milk-white growth on
surface; opaque growth to bottom of line of puncture.

On potato, at end of 5 days, at 222 C,, rather thick cream-white growth
with irregular margins along line of impfstrich.

Cultures in bounillon have a milky opacity and a very disagreeable
odor,

Grows in agua coco without formation of gas,

No formation of spores observed.

This baeillus is pathogenie for rabbits when injected into the cavity
of the abdomen, as is shown by the following experiments :

Baltimore, March 14, 1800, 9:30 a. m.—Injected into cavity of abdomen of rabbit
No. 268, one-half cubic centimetre bouillon culture of baeillus 170 Animal found
dead next morning. Liver and spleen normal, kidneys intensely hpermemic. No
bacilli seen in smear preparation from liver and kidneys. Bacillus 17 recovered in
eultore from blood of heart.

Baltimore, March 15, 9 a. m.—Injected into cavity of abdomen of rabbit No. 272,
weight 580 grammes, 1 cnbic centimetre bouillon culture bacillus 17. Very sick at
12:30, died at 3:30. A few bacilli in chains in preparation from blood of heart. Ba-
¢illus 17 recovered in enltures from blood 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 culture of bacillus 17.  Animal died
at 12:30 game day.

Baltimore, March 31.—Injected into cavity of abdomen of rabbit No. 283, weight
1,220 grammes, 1 cubic centimetre bouillon eulture bacillus 17. Resalt negative.

Baltimore, April 4.—Injected into cavity of abdomen of rabbit 284, weight 1,560
grammes, 1 eubic centimetre bonillon calture baecillus 17. Result negative,

SURCUTANEOQUS INJECTIONS DO KOT KILL RABRBITS.

Baltimore, March 17.—Injected subeutaneously into rabbit No. 276, weight 276
grammes, 1 cubic centimetre bouillon eulture of bacillus 17. Result negative,

Baltimore, March 31.—Injected subentaneonsly into rabbit No. 285, weight 910
grammes, 14 cubic centimetres bouillon culture of bacillusg 17. Result negative.

Baltimore, March 31.—Injected subcutaneonsly into rabbit No. 286, weight 1,230
grammes, 2 eubic centimetres culture in bonillon. Hesunlt negative.

ETERILIZED CULTURES NOT PATHOGERNIC FOR RABEITS.

Ballimore, dpril 1.—Injected into cavity of abdomen of rabbit No. 237, weight 1,400
grammes, 5 cubic centimetres sterilized culture (at 1602 F.) of bacillnus17. Result
negative.

Baltimore, March 18.—Injected into cavity of abdomen of rabbit No. 280, weight
240 grammes, 5 cnbic centimetres sterilized eulture (at 160 F.) of bacillus 17. Re-
sult negative.




218 ETIOLOGY AND PREVENTION OF YELLOW FEVER.
NOT PATHOGENIC FOR GUINEA-PIGS,

Baltimore, December 5.—Injected subeuntaneounsly into guinea-pig No. 184, 1 cubie
centimetre enlture of baeillus 17 in agua coco. Result negative.

Baltimore, March 17.—1njected snbentaneously into gninea-pig 210, 3 minims bonil-
lon culture bacillus 17. Resnlt negative. Mareh 22, injected into cavity of the ab-
domen of same animal 1§ enbie centimetres bounillon culture bacillus 17.  Result neg-
ative,

Baltimore, Mareh 17..—Injected into cavity of abdomen of guinea-pig 211, 1 eubie
centimetre bouillon enlture bacillus 17,  Result negative.

No. 34. Bacillus coli similis {Sternberg). ({DBacillus 24, 1590, )

Obtained from liver kept in antiseptic wrapping, comparative autopsy
No. 11,

A non-motile, non-liguefying bacillus, resembling the Baeterium coli
commune of Eseherich, 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 XxvL)

Growth in flesh peptone gelatine as shown in Fig. 6, Pl. xvr.

In gelatine roll-tubes the superficial colonies are homogeneouns 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° C, a thick dirty-white or light-brown growth
along the impfstrich.

Not pathogenic for rabbits or guinea-pigs (single experiment on each
animal).

No. 35. Bacillus B, Havana, 18889,
Obtained in anaérobic culture from liver of case of heart disease, kept
48 hours in antiseptic wrapping. Grows at bottom of long agar stiek.
No growth in gelatine stick-culture. (See Iig. 1, PL xV.)

MICROCOCCT.

No. 1. Staphylococcus pyogenes aureus.

Obtained in enltures from yellow-fever liver kept for 48 hours in an
antiseptic wrapping (case 8, Havana, 1858) ; also from stomach (case 11,
Decatur, 1883).

No. 2. Streptococcus cadaveris (Sternberg). (Btreptococcus pyogenes?)

Obtained from liver of case 14 (Hav., 1839),

A facultative anacrobic ; doesnot liquefy gelatine; forms long chains of
spherical or slightly oval elements. The coeei when in process of division
resemble a short bacillus with stained ends, and a chain of such divid-
ing cocei may be mistaken for a chain of oval bacilli. Indeed, I at first
considered this a bacillus resembling that ot Babes, and designated it
bacillus o in the list of microtrganisms isolated by me in 1339.

No growth on surface of gelatine stick-cultures; opaque colonies
along the line of puneture larger and more opaque than in similar eul-
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tures of streptocoecus pyogenes made at the same time. Later the iso-
lated colonies at bottom of line of puneture are irregular in outline and
granular.

Thin translucent growth on surface of agar enlture in Baltimore. In
Havana the growth was more abundant, forming a white mass abont
the point of puncture. Grows well in an acid medinm (1:500 of hydro-
chlorie acid). In bouillon and agua coco it forms little Hoceuli made
up of chains.

In old agar cultures is very small and not in chains, Cualture in veal
broth gives long chains and the cocei are much larger. The individaal
elements may vary greatly in size in the same chain.

Very thin white growth on sarface of potato at end of 12 days. Not
found to be pathogenie for guinea-pigs or rabbits. For morphology see
photomicrograph, I'ig, 1, PL XVIL
No. 3. Streptococcus Havaniensis (Sternberg).

Obtained in acid and transparent liquid vomited by yellow-faver
patient in Military Hospital, Havana, 1839, after having been kept for
24 hours in colleeting bulb. (See Fig. 2, Pl. XviL)

No. 4. Streptococcus liquefaciens (Sternberg). (Streptococens coli gracilis of

Escherich 7)

Obtained from liver casc 42, 48 howrs in laboratory ; also from liver
case 31, and intestine case 15; also in comparative autopsies in Balti-
more.

A liquetying coccens which forms short chains, possibly the Babes
microbe.

In gelatine stick enltures the gelatine is entirely liquefied at the end
of a week as seen in I'ig. 7, PL.XviI. The liquefied gelatine is but slightly
opalescent and there is a seanty deposit at the bottom of the tube,

In nutrient agar there is a scanty growth at the point of puncture
and closely erowded opague colonies to bottom of the line of puncture,

Thin and limited dry white growth on potato at end of 5 days.

Not pathogenic for gninea pigs or rabbits.

For morphology see photomicrograph, IFig. 4, Pl. xviL
Nec. 5. Micrococcus hepaticus (Sternberg).

Obtained in enlture from liver, case 8. kept 48 hours in antiseptie
wrapping. A diplocoecus. (See Fig. 2, Pl. XVIIL)

Does not liquefy gelatine,

In gelatine roll tubes the superficial colonies are spherieal and trans-
laecent ; deep colonies at first translucent and homogeneous, become in 3
or 4 days more or less lobate, and pale brown in color by transmitted
light.

Not pathogenie for rabbits,

No. 6. Micrococcus Finlayensis (Sternberg).

Obtained by Dr. Finlay in cultures from the liver and spleen of a yel-
low-fever case and sent to me by him in August, 1858,
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This is a liguefying staphylococens, which, like other staphylocoeei, is
sometimes found in groups of four. When sent to me Dr. Finlay sap-
posed it to be identical with the large micrococeus in tetrads which he
had previously encountered in connection with yellow-fever cases, my
Micrococeus tetragenus versatillis. He is now satisfied that it is a dif-
ferent species,

This cocens differs from that of Dr. Freire of Brazil in having a pale
yellow color when viewed in mass upon the surface of an agar eunlture;
while that of Freire has a milk-white color. (See Fig. 2, Pl. XX.)

It liquefies gelatine slowly, forming a cup-shaped cavity, which has a
very viscid, opaque, pale yellow lining, made up of the eocei.

Not pathogenic for gninea-pigs or rabbits.

For the morphology of this coceus see Fig. 4, Pl, xvIIL

No. 7. Micrococcus versatilis albus.

Accidental colony from the air, Havana, 1859.

A liquefying coceus; often in groups of four; very irregular in
erouping 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. XvI11.)

No. 8. Micrococcus luteus. '

Obtained in ceultures made from the surface of the body of patients
in Civil Hospital, Havana, 18589, Does not liquefy gelatine. Minute,
opaque colonies along line of puneture in gelatine stick cultures. Yel-
low growth upon surface of agar.

Gamboge-yellow growth of limited extent on potato. [See Fig. 3,
FPl. 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 cells 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 enl-
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. xvIIr.

The list of mierirganisms above described by no means inelades
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 manuer, I have not thought it
worth while to make any further mention of them,
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The experimental data recorded in this report show that—

The specific infectionus agent in yellow fever has not been demonstrated.

The most approved bacteriological methods fail to demonstrate the
constant presence of any particular microiirganism in the blood and
tissues of yellow-fever cadavers.

The microorganisms which are sometimes obtained in cultures from
the blood and tissues are present in comparatively small numbers,
and the one most frequently found (Baeterium coli commune) is present
in the intestine of healthy individuals, and consequnently its oceasional
presence can not have any etiological import.

A few scattered bacilli are present in the liver, and probably in other
organs, at the moment of death. This is shown by preserving portions
of liver, obtained at a recent autopsy, 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 fonnd in
fresh liver tissue, viz, Bacterium coli commune and Bacillus cadaveris.

Blood, urine, and ernshed liver tissue obtained from a recent autopsy
are not pathogenie, in moderate amounts, for rabbits or guinea-pigs.

Liver tissue preserved in an antiseptic wrapping at a temperature of
25 to 30° O, for 48 hours is very pathogenic for guinea-pigs when
injected snbeutaneously.

This pathogenic power appears to be due to the microdrganisms pres-
ent and to the toxic products 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 which death resulted from ac-
cident or other diseases, has given a similar result,

Having failed to demonstrate the presence of a specific “ germ?” in
the blood and tissunes it seems probable that it is to be found in the
alimentary canal, as is the case in cholera. Bat 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 enlture of a single species, as is the ease in recent and
typical cases of cholera.

Comparatively few liguefving bacilli are found in the feces discharged
during life or in the intestinal contents collected soon after death from
yvellow-fever cadavers.
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On the other hand nonliquefying bacilli are very abundant,

The one most constantly and abundantly present is the Bacterivwm coli
cominune of Escherich,

This is associated with various other baceilli, some of which are strict
anairobies and some facultative anaérobics.

Among the facultative anaérobies is one—my bacillus x—which has
been isolated by the culture method in a considerable number of cases
and may have been present in all. This bacillus has net been en-
countered in the comparative experiments made. It is very pathogenie
for rabbits when injected into the cavity of the abdomen,

It is possible that this bacillus is concerned 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 microirganisms obtained in pure cultures from yellow-
fever cadavers appear to be excluded, either by having been identi-
fied with known species, 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 ¢ases.

Finally we remark that many facts relating to the origin and exten-
sion of yvellow-fever epidemics 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 climatie 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 microbe.

It is also possible that its development depends upon the presence
of other microvrganisms found in feecal matter, which give rise to chem-
ical products 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, have not developed
in the eunltures made, either airobic, or anaérobie. One extremely
slender, fiilform baecillus, which can only be seen with high powers and
which is quite abundant in some of my preparations, has never been
obtained in the cultures made, and no doubt there are others in the
same category.

That the yellow-fever germ is a striet anaérobie or that it will only
grow in a special nidns may be inferred from certain facts relating to
the extension of epidemies,

There is no evidence that yellow fever is propagated by contamina-
tion of the supply of drinking water, as frequently, and probably usu-
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ally, occurs in the ease of typhoid fever and cholera. Moreover epi-
demics extend in a more deliberate manner and are restricted within a
more definite area than is the ease with cholera and typhoid fever. It
is usnally 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 oceur; 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 boundaries. In towns and cities having a common water sup-
ply one portion remains perfectly healthy, while another, and usually
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 that such material should never be
thrown into privy vaults or upon the =oil until it has been completely
disinfected.

This rule thoroughly 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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FPLATE I.

Yellow fever blood; first day of sickness; fatal ease. Photomicrograph made in
Havana in 1579, 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, 1879,

“ In Havana Dr, Sternberg gave a large share of his time to the microscopic examina-
tion and plmf_{:grnph}' of the blood., No chemical examination was attempted. The
patients from whom specimens of blood were obtained were mostly soldiers in the
wilitary hospital of San Ambroesio. Ninety-eight specimens from 41 undoubted cases
of yellow fever were carefully studied and 105 photographic negatives were made,
which show satisfactorily everything demonstrable by the microscope.

These photographs were mostly made with a magnifying power of 1,450 diameters,
obtained by the use of Zeiss's one-eighteenth inch objective, and Tolles’s amplifier.
Frobably no better lens than the Zeiss one-eighteenth (o1l imimersion) conld have
been obtained for this work, and it is donbtful whether any objective has ever been
made eapable of showing more than is revealed by this magnificent lens, With the
power used, organisms much smaller than those described as existing in the blood of
charbon or of relapsing fever would 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 photomicrographs taken in
Havana should show it. Nosuch organism is shown in any preparation photographed
immediately after collection. But in certain specimens, kept under observation in
cenlture cells, hyphomyeetons fungi and spherical bacteria made their appearance
after an interval of from 1 to 7 days. The appearance of these organisms was, however,
exceptional, and, in several specimens taken from the same individual at the same
time, it ocenrred that in one or two a certain fungus made its appearance and in
others it did not. This fact shows that the method employed can not be depended
upon 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
ocenrred in culture cells in which blood in a moist state was kept under daily obser-
vation for a week or more.

The method employed seemed the only one practicable for obtaining blood from a
large number of individuals without inflicting nnwarrantable pain and disturbance
upon the sick. It was as follows: One of the patient’s fingers was carefully washed
with a wet towel (wet sometimes with aleohol and at others with water) and a
puncture was made just back of the matrix of the nail with a small, triangunlar-
pointed troear. As quickly as possible a number of thin glass covers were applied
to the drop of blood which Hiowed, and these were then inverted over shallow cells
in clean glass slips, being attached usnally by a eircle of white zinc cement, In dry
preparations, which are most suitable for photography, the small drop of blood was
gpread upon the thin glass cover by means of the end of a glass slip.

The thin glass covers were taken from a bottle of aleohol and cleaned immediately
before using, and usually the glass slips were heated shortly before applying the
covers, for the purpose of destroying any atimospheric germs which might have
lodged upon them. These precautions were not, however, sufficient to prevent the
inoculation of certain specimens by germs floating in the atmosphere (Penicillinm
gpores and micrococei) ; and in nearly every specimen the presence of epithelial cells,
and occasionally of a fiber of cotton or linen, gave evidence that nnder the cirenm-
gtances such econtamination was unavoidable. It is therefore believed that any
organism developing in the blood of yellow fever, or of other diseases, collected
by the method described or by any similar method, can have no great significance
nnless it is found to develop as a rule (not oceasionally) in the blood of patients suf-
fering from the disease in question, and is proved by comparative tests not to develop
in the blood of healthy individuals obtained at the same time and by the same
method,

Tried by this test it must be admitted that certain fungi and grounps of mierococei,
shown in photographs taken from specimens of yellow fever blood collected at the
military hospital and preserved in enlture cells, can not reasonably be supposed to be
pecnliar to or to have any casnal relation to this disease.”
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PLATE IL

Fi1a. 1. Yellow fever blood ; fifth day; fatal case. Photomicrograph made in Havana
in 1879. x 1,450 diameters by Zeiss's one-eighteenth hom. oil immersion
objective and Tolles's amplifier.

Fi6. 2. Yellow fever blood; first day ; fatal case. Photomicrograph made in Havana
in 1879 ; same amplification as Fig 1.

F1G. 3. Yellow fever blood ; fifth day; fatal case, Havana, 1879. Same amplifica-
tion as Fig. 1.

FiG. 4. Leucocyte in yellow fever blood kept in a culture cell for two days; eighth

' day of sickness. Fatal case. Havana, 1879, x 6560 diameters.

FiG. 5. Leucocyte in yellow fever blood of eighth day ; fatal case (same as Fig. 3).

Kept in culture cell for two days. x 650 diameters.

| Extract from preliminary repert of Havana Yellow Fever Commission to National Board of Health,
submitted November 18, 1879.]

# The most important observation made relates to certain granules in the white
corpuscles shown in many of the photomicrographs taken. From the manner in
which these grannles 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 individuals was examined in Havana, for comparison, and in
nearly every case an occasional lencocyte was fonnd to contain a few (one or two)
granules indistingnishable 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 corpuscle contained some of them."”

ReMARE.—In similar preparations (dry) of blood from the finger of yellow fever
patients, made in Rio de Janeiro in 1887, the same refractive granules in the lenco-
cytes were encountered, That they are not peculiar to yellow fever is shown by the
fact that similar granules 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

]

Fi1a. 1. Microcoecus of Freire, from the culture given by him to Dr. S8ternberg at the
time of his visit to Brazil. Fuchsin stain; » 1,000,

Fi1g. 2. Micrococens of Freire, from an agar culture ; fochsin stain; X 1,000.

Fi1G. 3. Micrococcus tetragenus versatilis (Sternberg), (tetragenns febris flavae of Fin-
lay). From a single colony in a gelatine Esmarch roll-tube. Fuchain
stainj x 1,000,

F16G. 4. Bacillus of Carmona, cultivated from yellow fever urine, from a slide mounted
in Dr. Carmona’s laboratory by Dr. Gavifia, and presented by him to Dr.
Sternberg at the time of his visit to Mexico. Fuchsin stain; x 1,000,

F1G. 5. Culture of Freire’s micrococcus in flesh-peptone-gelatine at the end of 8 days
at 22° C.

FiG. 6. Culture of Freire's micrococens in flesh-peptone-gelatine at end of 4 days at
230 C.

FiG. 7. Micrococcus tetragenus versatilis. Culture in flesh-peptone-gelatine at end of
2 weeks at 22° C,
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PLATE 1IV.

F16. 1. Baeillus lepina lethalis (Sternberg)—bacillus of Gibier. From surface of agar
culture, 12 days old. Fuchsin stain; > 1000,

Fi1G. 2. Bacillus lepina lethalis (Sternberg). From bouillon culture, 24 hours old.
Fuochsin stain : 31000,

Fi1G. 3. Colonies of Gibier’s bacillus in gelatine roll-tube; end of 48 hours at room
temperature (about 20° C.); X 5 diameters.

FiG. 4. Single colony of Gibier's bacillus in gelatine roll-tube at end of 3 days at
room temporature; liguefaction of gelatine around the colomy; X 5
diameters.

F16G. 5. Culture of Gibier's bacillus in flesh-peptone-gelatine ; end of 4 days at 22° C.

Fi1G. 6. Culture of Gibier's bacillus in flesh-peptone-gelatine; end of 5 days at 22° C,

FiG. 7. Cuolture of Gibier's bacillus in flesh-peptone-gelatine; end of 8 days at 22° C,
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PLATE V.

. Bacillus a; ““stick-culture” in flesh-peptone-gelatine (20 per cent. of gela-

tine); from a photograph.
Portion of same stick-culture shown in Fig. 1, magnified about 4 diameters ;
from a photograph.

. Bacillus a¢; a gelatine stick-culture obtained from the feathery ounigrowths

shown in Figs. 1 and 2 (20 per cent. of gelatine).

. Emerich’s bacillus cultivated in 20 per cent. gelatine, at 27° C, (80.6° F.)
. Bacterinm coli commune of Escherich, cultivated in 20 per cent. gelatine at

270 (. (R06° F.)

. Bacillus a ; magnified 1250 diameters. From a photo-micrograph by Dr. Stern-

berg.
Colonies of bacillus a in flesh-peptone-gelatine ; a superficial colonies in
rosettes; b deep colonies, usual form ; ¢ superficial colonies, usual form.
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PLATE VI.

F1G.1. Bacillus x (Havana, 1889.) Smear preparation from surfase of liver of rab-
bit 274, which died at end of 24 hours after receiving in cavity of abdo-
domen 3 cubic centimeters of a bouillon cunlture of bacillus . The
baeilli are smaller than in recent cultores, but a pure culture was ob-
tained from the peritoneal cavity of this rabbit in which the baeilli had
the usual size as seen in Fig.3. Fuchsin stain; x 1000.

F1a.2. Bacillus », from a potato culture. The potato had an acid reaction and the
bacilli are unusually large. The culture was proved to be pure by
making gelatine roll-tubes in which the colonies had the usnal charac-
ters and the bacilli were of the usual dimensions. Fuchsin stain;
s 1000,

F1G.3. Bacillus z, from single colony in gelatine roll-tube. Fuchsin stain; x 1000,

Fi1G. 4. Bacillus x, from potato culture of 4 days. Fuchsin stain; X 1000,

F1:.5. Baceillus x, colonies in gelatine roll-tube; three days at 20° C.; X 6 diame-
tars,

F1G,6. Bacillus x; colonies in gelatine roll tube; 48 hours at 22° C.; x 10 diame-
ters.

F16.7. Bacillus z, culture in flesh-peptone-gelatine ; 48 hours at 22° C,
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PLATE VIL

. Bacillus acidiformans (Sternberg). From a potato culture; 42 hours at 22°C.,

Fuchsin stain; > 1000,

. Bacillus acidiformans in a lencocyte (phagoeyte) from liver of rabbit inoen-

lated with this bacillus. Fnchsin stain; » 1000.

. Group of lencoecytes containing B. acidiformans, from blood of guinea-pig

inoculated with a culture of this bacillus, Fuchsin stain; x 1000.

Bacillus ¢, Havana, 1388, (Bacterium coli comniune.) From & bouillon cul-
ture. Bismark brown stain; x 8:25.

Colonies of Bacterium coli commune in gelatine roll tube; end of 48 hours, at
22°C. X 10 diameters.

Single colony of Bacillus acidiformans, in gelatine roll tube, end of 2 weeks.
» 10 diameters.

. Bacillug acidiformans, *stick” eunlture in glycerine-agar, showing the split-

ting up of the agar medium by the formation gas.
Bacillug acidifermans. Culture in flesh-peptone-gelatine; end of 4 days, at -
m’u GI
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PLATE VIIL

Fi1G. 1. Bacillus hepaticus fortuitus (Sternberg). From an agar culture of 24 hours
Fuchsin stain; 3 1000,

FiGg. 2. Bacillus intestinus motilis (Sternberg). From a potato culture, 10 days old.
Fuchsin stain ; x 1000,

F1G. 3. Bacillus cavia forluitus (Sternberg). From potato culture of 9 days. Fuch-
sin stain; x 1000.

F1G. 4. Bacilluz cavicida Havaniensis (Sternberg). From a potato enltore of 2 days.
Fuchsin stain ; = 1000,

FiG. 5. Colonies of Bacillus hepaticus fortuitus in flesh-peptone-gelatine roll-tube ; end
of 48 hours at 22° C. x 10.

Fig. 6. Colonies of Bacillus intestinus molilis in gelatine roll-tube; end of 24 hours,
at 220 C, x 10.

Fi1G. 7. Culture in flesh-peptone-gelatine of B, infestinus motilis; end of 4 days, at
22° C.

FiG. 8. Culture in flesh-peptone-gelatine of B. hepaticus foriuwitus ; end of 4 days, at
22° C.
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PLATE IX.

Fig. 1. Bacillus Micrococeus Havaniensis (Sternberg). Surface of agar culture,
Fuchsin stain; > 1,000,

Fia, 2. Bacillus fluorescens liquefaciens, From single colony in gelatine roll-tube.
Fuchsin stain; x 1,000.

Fi1G. 3. Bacillus vacuolosiz (Sternberg). From potato cultore, 4 days old. Fuchsin
atain; » 1,000.

Fi1G. 4. Bacillus vacuolosis, from surface of agar culture, 6 days old; showing in-
volution forms. Fuochsin stain; X 1,000,

F1G. 5. Bacillus vacuelosis, single colony in gelatine roll-tube; end of 5 days, at 20°C,;
x 10.

F1G. 6. Bacillus vacuelosis culture :n flesh-peptone-gelatine ; end of 3 days, at 20°C.
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PLATE X,

Fi1G. 1. Bacillus pyocyamus from potato culture of 24 nours. Fuschsin stain § x 1,000.

FiG. 2. Bacillus liguefaciens commune (Sternberg). From gelatine cnlture. Fuchsin
stain; X 825 diameters.

Fig. 3. Colonies of B. pyocyanus in gelatine roll-tube; end of 2 days, at 20°C.; x 15.

FiG. 4. Liguefying colonies of B. pyocyanns in gelatine roll-tnbe; end of 3 days, at
20°C.; ¥ 15.

Fi1G. 5. B. pyocyanus Culture in flesh-peptone-gelatine ; end of 24 hours, at 22°C,

Fig. 6. B. liquefaciens commune; culture in flesh-peptone-gelatine ; end of 24 hours,
at 22°C.
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PLATE XI.

FiG. 1. Bacillus subtilis similis (Sternberg). From potato enlture of 5 days. Fuchsin
stain; x 1000,

Fig. 2. Colonies of B. subtilis similis in gelatine roll tube; showing liquefaction of
the gelatine ;: end of 48 hours, at room temperature, X 6.

Fia, 3. Bacillus renalis foriwitus (Sternberg). From gelatine eunlture. Fuchsin
stain: > 1000.

Fic. 4. Bacillus infestinus liquefaciens (Sternberg). From a potato culture. Fuchsin
stain; » 1000,

F1G. 5. Bacillus intestinus liguefaciens. Culture in flesh-peptone-gelatine ; end of 24
hours, at 22° C. '
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PLATE XII.

FiG. 1. Bacillus cadaveris (Sternberg). Smear preparation from liver of yellow fever
case, kept 4% hours in antiseptic wrapping. Fuchsin stain; X 1000,

FiG. 2. Bacillus cadaveris (Sternberg). From anagrobic culture in glycerine-agar
roll-tube; contains also a micrococcus (see Fig. 1, P1. XVII). Fuchsin
stain x 1000.

Fi1G. 3. Bacillus cadaveris, From anaérobic culture in glycerine-agar roll-tube; X
1000.

F1G. 4. Clostridium cadaveris (Sternberg). From surface of an agar culture; X
1000,



PLATE

— ,\ . ‘:""'
\ -
\ -:“:. "'.."""---'lII| e BN

VS -
" .--- % “k \g
N1 A
- ” .7 o=

XI1
> T
" -
‘l : ’h , !
\
&.'\l'.{:# l; 3
5 ‘-"" &"a}'.\m,
- -l’ o~ e ._ ?"- i
-, -y
! \\*ty:l s Oin
§ T t .
- “\.\’\"I ? \“&'
"'l-' : '&'"'.?’ L.
e L)
i e I
L g 1
d M . . . %




248 ETIOLOGY AND PREVENTION OF YELLOW FEVER.

PLATE XIIT.

FiG. 1. Bacillus filiformiz (Sternberg). From surface of agar enlture ; fuchsin stain;
= 1,000,

F1G. 2. Bacillus Martinez (Sternberg). From single colony in glycerine-agar roll-
tube ; fuchsin stain; x 1,000,

FiG. 3. Colonies of B, filiformis in glycerine-agar roll-tube ; end of 5 days at 35° C. ;
x 10.

FiG. 4. Colonies of B. Martinez in gelatine roll-tube at end of 4 days; x 10.

Fig. 5. Cualture of B. Martinez in flesh-peptone gelatine ; end of 4 days at 22° C.

FiG. 6. Culture of B, filiformis in flesh-peptone gelatine ; end of 7 days at 22° C.
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PLATE XIV.
Fi1G. 1. Baeillus I, Havana, 1839, From gelatine cultore; fuochsin stain; x 1,000,
Fi1G. 2. Bacillus E, Havana, 1889. From gelatine culture ; fuchsin stain ; x 1,000.
F1G. 3. Bacillus A, Havana, 1880, From potato eulture ; fuchsin stain; x 1,000.
F1G. 4. Bacillus renalis fortuitus (Sternberg.) From gelatine culture ; fuchsin stain;
* 1,000,
F1G. 5. Bacillus U, Havana, 1889, From single gelatine colony ; fuchsin stain; X
1,000,
Fi1G. 6. Bacillus ¥, Havana, 1839, From single gelatine colony; fuchsin stain; X
1,000.

Fi1G. 7. Bingle colony Bacillus I.; end of 24 hours at 20°C. X 10.
F1G, B. Bacillus I, culture in flesh-peptone gelatine; 48 hours at room temperature.
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Bacillus B, Havana, 1889,

sin stain; x 1,000,

Bacillus K, Havana, 1389,
Bacillus C, Havana, 1889,
Buaeillus L, Havana, 1889,
Bacillus G, Havana, 1889,

PLATE XV.

From bottom of long agar *“ stick cultare; ® foch

From gelatine cnlture; x 1,000.

From gelatine enlture; x 1,000.

From potato cnlture, 4 days old ; » 1,000.
From single gelatine colony ; x 1,000.

Slender baeillus from specimen of Freire’s vaccine, brought from Rio de Ja
neiro by Dr, Lane in a sealed glass tube. The mount was made immedi
ately after opening the tube; stained with gentian violet; x 1,000,
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PLATE XVI.
F1G. 1. Bacillus gracilis (Sternberg). From single colony in gelatine roll-tube; X
Fi1Gc. 2. BHH:I’?HD:'GI}H similis (Sternberg). From single colony in gelatine roll-tube;
FI1G. 3. I:’m:iﬁwla;ﬂ;:;ciﬁa. Colonies in gelatine roll-tube at end of 24 hours at22° C.;
FiG. 4. Bacit'};:: [:".'rﬂi gimilis. Colonies in gﬂla,tiz.ne roll-tube at end of 24 hours at 22°
F1a. 5. Hﬂciici;:: g}:a:i‘is. Colonies in gelatine roll-tubes at end of 45 hours at 22° C.;
Fia. 6. Bacif;u: Jn;oii similis. Culture in flesh-peptone-gelatine at end of 7 days at
20 C.

Fi1g. 7. Bacillus coli similis. Colonies in gelatine roll-tube at end of five days at 20°
C.; x 12,



PLATE XVI.

Fic. 5. FiGg. 6. Fie.

=



256

Fia. 1.
Fia.
Fic.
FiaG.
Fic.

Fia.
Fig.

==

& e

ETIOLOGY AND PREVENTION OF YELLOW FEVER.

PLATE XVII.

Sireptococcus cadaveris (Sternberg) (Streptococcus pyogenes?). From enlture
in agna eoco ; X 1,000,

Streptococens Havaniensis. From vomit (not black) kept in collecting tube for
24 hours. Yellow-fever case in military hospital, Havana, 1889; X
1,000,

Microcoeeus lutews. From gelatine culture; x 1,000,

Streptococcus liguefaciens (Sternberg). From anaérobic enlture in flesh-peptone
gelatine ; x 1,000,

. Colony in gelatine roll-tube of Streptococcus liguefaciens ; > 10.

Streptococcus cadaveris., Colonies in gelatine roll-tube; x10.
Streptococcus liguefaciens, Culture in flesh-peptone-gelatine; end of 7 days
at #22° C,
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PLATE XVIIL

F1c. 1. Torula gastricus (Sternberg). From surface of agar culture. Not stained;
= about 400,

FiG. 2. Micrococens hepatiens (Sternberg). From surface of agar enlture. Bismarck
brown stain; x 825,

Fii. 3. Miecrococens J. (Havana, 1833); x 1,000, Obtained from liver of case 8,
kept 45 hours in an antiseptic wrapping.

Fia. 4. Micrococens Finlayensis (Sternberg). From suorface of agar culture. Bismarek
brown stain ; x =235,

FiG. 5. Microvoccus versatilis albus (Sternberg). From a culture imagua coco. Fuchsin
stain ; » 1,000,
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PLATE XIX.

i, 1. Bacillus Havaniensis (Sternberg). Potato eulture at end of 15 days at room
temperature.

Fii. 2. Bacillvs pyocyanus.  Agar enlture at end of 5 days at room temperature,

FiG. 3. Bacillus pyocyanus. Potato culture at end of 5 days.
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PLATE XX.

FiG. 1. Micrococeus tetragenus versatilis (Sternberg). Agar culture at end of 10 days,
at 22° C.

FiG. 2. Micrococeus of Freire. Agar culture at end of 7 days, at 22° C,

FiG. 3. Bacillus of Gibier. Agar culture at end of 12 days, at 22 C.
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PLATE XXI.

F1G. 1. Bacillus fluovescens liqguefaciens. Potate enlture at end of 1 month at room
temperature.

FiG. 2. Bacillus fluorescens liquefaciens. Gelatine culture at end of 1 month at room
temperatnre.

FiG. 3. Bacillus lignefaciens commune (Sternberg.) Potato culture at end of 20 days
at room temperature,
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