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YELLOW FEVER. A L5

In 1898, when typhoid fever prevailed so extenstvely in the camps
of the Volunteer Armies of the United States, Maj. Reed was put at
the head of a commission—Dr. Victor C. Vaughan, of the University
of Michigan, and Dr. E. O. Shakespeare, of hiladelphia, being the
other members—to study the causation and methods of spread of that
disease. This investigation, which covered a period of more than a
vear, was remarkable for the atience and skill with which a vast
sumber of details were assembled and studied, and it marks a great
advance in our knowledge of this widespread disease. Among the
Eomts of great value brought out were the importance of the common

y as a carrier of infection in camps, and the frequency with which
the contagion of typhoid fever is In camp life spread from man to
man by immediate contact with each other or with bedding, tents,
and implements which have become infected. Strangely enough, this
report has never been published in full, but only an abstract of it
containing some 240 Pﬁi%ES: and, on account of the failure to publish
and disseminate the full report, its conclusions are but little known
abroad or among the members of the medical profession in this
country. Many of the facts contained in it were rediscovered by
the English during the Boer War, and it is probable that its prompt
gul:::hcatmn and dissemination would have saved many thousand lives

uflflﬁg f:ha.t wnr].i
e first work by Maj. Reed bearing on the causati -
fever was in 1899-1900, when he G?[‘fﬂl[’EW the uiuiil:li:lﬂifﬂil?raﬁl]ﬁ;
tmﬁumhed baﬂtﬂnpl@gist, Sanarelli, to have discovered the bacillus of
yellow fever, by his demonstration that the Bacillus ictervides (Sana-
relli) was an organism widely disseminated in this country and havin
no causative rJ&@un to that disease. e began the special work witﬁ
which his name will always be inseparably associated as one of the ben-
efactors of mankind in June, 1900, when he went to Cuba as presi-
dent of a commission to study the infectious diseases of Cuba Pwith
special reference to yellow fever. The other members of this commis-
S10N Were ActmgTAsst. Surgs. James Carroll, Jesse W. Lazear, and
A. Agramonte. The time was most o pnrtun:a for such investigati
ﬁi&gei ilsga:f &r’as aid that time prevalent both in Habana a.ndgﬁlla?é
. : uemados, near the camp of the American tr d
it was plainly evident that the energetic m - Avhiatog
military government to clean u tli t ot
other sanit , : owns, disinfect, and enforce
of this yariﬁlﬁeﬁggﬁeﬁeﬁﬁ R(t}zlé{tfi ti':}f’fect Lo e
sanitation was not all that was ‘.E]..'E!E[lﬁd m?&ﬁsl?;tmﬂmn?d e o
un%lﬁlzart conditions was responsible for the sprﬂzgln;? {t)fulaﬁgjﬁgﬁ e
e transmi i r ; C :
Temmdehent 351”11 of m*_"lﬂ‘—l‘lﬁ by a certain species of mosquito had
y demonstrated by the English militar ;
f‘é’jﬂby %hﬁﬁt;l}slorf h%dj ﬂ-léli_jﬂ been advanced both by ﬁffégﬁglﬁll?;iﬁﬂg
r. Finlay, of Haba : 5
e b tesiie
bjr Eﬁlﬂl’ltlﬁc demﬂnstrat-lﬂﬂ‘, ]'E-EBI'FEE'J i :Dl ]'ES.! Eflng unﬁuppﬂl‘tﬂ{!
number of others which had been at one Otlia SticnionSEHio wact
'W]%l r%rm;il’ t.-:}ttlﬁs mysterious and deadly (ﬂ.fug; DIt Crantcd
r. Reed’sattenti - L
oy iy anlem vasadiractd bye paper o thogprend ofvollow
Service, in which it was shown that 1&1 ter, of the Marine-Hospital
tion of fhs disesss was B de at a th:augh the period of incuba-
ys, 15 or 20 elapsed before a house
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18 YELLOW FEVER.

departure for the United States, early in

agreed by these members of the boar tl1atA£gEE$ 'égﬂgﬂe g; 1::1{?
ments on human beings, by which alone the demonstration coullzl be
mﬂfiﬂ; that they should submit themselves as subjects for experimen-
tation. To Dr. Lazear, who was familiar with mosquito work, was
assigned the duty of breeding and’ infecting the mosquitoes while
Dr. Carroll was to continue the bacteriological work on which the
board had been engaged.

On August 2, 1900, before the mosquitoes were ready for the
experiment, Dr. Reed was called back to Washington to prepare
for publication the abstract of the report of the board appointed in
1898 to investigate the spread of typhoid fever in the volunteer
camps in the United States, of which board he was president. This
vast work, of which the full report was published by special authority
of Congress about a year after Dr. Reed’s death, by the only sur-
viving member of the board, Prof. Victor €. Vaughan, of the Uni-
versity of Michigan, was one of the most valuable contributions to
science which has been made by the Surgeon General’s Office. The
work of FTE[}H.I‘E.U'DII of the abstract report had been brought to a
standstill by the sudden death of the third member of the board,
Dr. Edward O. Shakespeare, of Philadelphia, and Dr. Reed’s presence
at this time was essential for its completion,

During Dr. Reed’s absence the inoculations by means of the
mosquito were begun. On August 11, Dr. Lazear made the first
experiment, but nine distinct inoculations on persons, including him-
self and Acting Asst. Surg. A. S. Pinto, were unsuccessful. We know
now that these failures were due to two facts—first, that patients
after the third day of the disease can not convey the infection to the
mosquito, and second, that after having bitten a yellow-fever case the
mosquito can not transmit the disease until after an interval of at
least 12 days. On August 27 one mosquito was applied to Dr.
Carroll, one which happened to fulfill both of these cuncﬁtiuns. The
result was a very severe attack of yellow fever,in which for a time
his life hung in the balance. This was thus the first experimental
case. The fever developed on the 31st of August, on which day Dr.
Lazear applied the same mosquito which bit Dr. Carroll with three
others to another person. This man came down with a mild but
well-marked case. _

On September 13 Dr. Lazear, while on a visit to Las Animas
Hospital (for the purEuse of collecting blood from yellow-fever
patients for study) was bitten by a mosquito of undetermined species,
which he deliberately allowed to remain on the back of his hand until
it had satisfied its hunger. Five days thereafter he came down,
without other exposure, with yellow fever, which rogressed s.tcﬂf!ﬂy
to a fatal termination. These three cases established in Reed’s mind
the proof of the mosquito theory and made it, in the opinion of his
friends, an unnecessary and foolish risk for him, at his age, to submit
himself to inoculation. These cases, with his deductions therefrom,
were reported by the board in a paper called ‘“The etiology of yellow
fever—A preliminary note,” read before the American Public Health
Association at Buffalo, N. Y., October 22-26, 1900. He then
immediately returned to Cuba to undertake a second and more
elaborate series of experiments which were made possible by the
promise made to him by Gen. Wood on October 12, when told by
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Reed of the experiments already made, to assist him with whatever
money was necessary. This, the second series of experiments, began
November 20 at an experimental camp near Quemados, called Cam
Lazear, and embraced 14 cases, of which the last was taken sick
February 10, 1901. Of these, 10 were mosquito infections and 4
were infected by injection of the blood of yellow-fever patients. All
of these cases recovered.

A third series of 6 cases was produced by Dr. James Carroll
the next fall to settle certain undetermined facts as regards the
etiology of the disease. The first of these cases came down with
the fever September 19, 1901, and the last on October 23, 1901. Of
these cases 2 were caused by mosquitoes and 4 by blood injee-
tions. None of them resulted fatally. The highly dangerous char-
acter of these experiments and the good fortune of the board in its
second and third series of cases is shown by the fact that Dr. Guiteras,
of Habana, in a series of 7 cases inoculated in Habana lost 3, bring-
ing his experiments abruptly to an end.

0 enumeration of unsuccessful cases—namely, those which failed
to cause the disease—has been made, although it is obvious that the
persons undergoing such experiments exhibited as much courage as
those in which the disease was transmitted. This is especially true
of the cases oceurring after the severe case of Dr. Carroll and the
fatal case of Dr. Lazear. Certain ones of these unsuccessful cases
deserve special mention, being those made with infected bedding
at Camp Lazear. In a specially constructed house at that camp
which was intentionally 1ll ventilated and kept continually at a
summer temperature, was placed a large quantity of bedding taken
from the beds of patients sick with yellow fever in Habana and
soiled with their discharges. In this house Acting Asst. Surg. R. P.’
Cook and two privates of the Hospital Corps slept continuously
i:'nrp Nnveirf‘l’tc:ier 31:? }c} Defc?}m(iia{»i&r 19. Each morning they packed th{,

arlous solled articles of bedding in bo
ni bt, wl'ﬁn the%? were used to sle%p on. o and unnacker (om i

rom December 21, 1900, to January 10, 1901 ldi
again occupied by two nonimmune Argrerinhus uﬂdigll*atﬁgllsﬁge Eﬁf
cumstances, exce.{:rt that an additional stock of very much fouled
bedding and eclothing had been added to the collection, and tE ;
men slept ever nigﬁt in the very garments worn by vellow-f o
patients throughout their entire attacks, besides making use of t?f?r
much soiled pillow slips, sheets, and blankets. A thlgl‘d coupl EL;
Hospital Corps men succeeded these for an equal length fptr? :
None of these seven individuals contracted yellow TEEEI‘ ?} tutn;.
f;?ﬂl;ﬁ?;. M’ﬂ I:;ni;mtade hslmwnf by them certainly equal that ﬂfuthos:

mitted to the bites of the mosquitoes, it being b In mi
that belief in the transmission of vellow fey e R
e s et et yellow fever by infected bedding
m[f}g‘“tilfhﬂﬂrf ;.ﬂﬁd still very fiv}f)iﬂ:ﬁﬁ;{;ﬂ}g Aleomal, WRbiione itite
er this brief history of this ereat discq
part borne by each of the mm‘gr impgr?;zﬂEl?ﬂ.lftiifa;im.mp arsho
necessary to a determination of the reward which Wp 131?, o ity
Pl‘lﬁtﬁ tr{ve::lch- d ould be appro-
a]. Walter Reed, surgeon, United St : -
Egrﬁmi;lss%n t].]c};nvesti ate and study Lheﬂg?:icfgti?g ’dFsI;aeasal'g: ]:1[:;1 Igu?:-lixﬂ
ashington from appendicitis, November 23, 1902, at the
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YELLOW FEVER. 21

steward from that date to May 21, 1898, when he was appointed acting
assistant surgeon. He was apgmnted first lieutenant and assistant
sur%ﬁoﬂ. in the Medical Corps October 27, 1902, which rank he still
holds.

Dr. Carroll was Dr. Reed’s truest assistant and coadjutor from the
inception of the work which resulted in the discovery of the method
of propagation of yellow fever. As stated above, the third series of
experiments were performed by Dr. Carroll alone, Dr. Reed having
been refused permission to return to Cuba to complete his work.

Dr. Carroll was the first experimental case of yellow fever, and he
suffered a very severe attack, to which he attributes a heart trouble
from which he now suffers. At the time of undergoing this experi-
ment he was 46 years old, an age at which the risk from this disease
is very great, as its mortality rapidly increases with age of patient.
He had at that time a wife and five children who had no other means
of support except his pay as an acting assistant surgeon.

1t 18 recommended t}i!mt Congress be asked to pass a special act pro-
moting Dr. Carroll, on account of his services in connection with this
discovery and the courage shown by him insubjecting himself to experi-
ment, to the rank of lieutenant CDEJD.EL the number of medical officers
in that grade being increased by one for that purpose; also his name
and effigy should appear on the monument to Walter Reed.

Dr. Jesse W. Lazear was the third member of the commission.,

Dr. Lazear was a native of Baltimore and a graduate of Johns Hop-
kins University, afterwards getting his professional degree at Columbia
University and Bellevue. At the time he incurred his death in the
course of these experiments, as above mentioned, he was 34 years
old. He left a wife and two young children, the younger a little son
born a few months before his death, whom he never saw. Mrs. Lazear
received from Congress a pension of $17 a month with $2 additional
for each of two minor children until they reach the age of 16. Also
a battery in Baltimore Harbor was, by direction of the Secretary of
War, named in his honor. Tt is believed that this recognition on the
part of the nation for his services is utterly inadequate. His widow’s
pension should be increased to $100 a month, and steps should be
taken to perpetuate his name in connection with the {:‘Jn,lter Reed
monument above suggested.

Dr. A. Agramonte was the fourth member of the Yellow Fever
Commission. He was a Cuban by birth, an immune to vellow fever
and having been assigned other work, took no part in the first series
of experiments with regard to the conveyance of the disease by the
mosquito, of which, in fact, he was not at the time cognizant. eing
an immune, he ran no risk in connection with this work, and it is
believed that his contributions to it have been sufliciently r:ecﬂgnimd
in_the association of his name with the other members of the com-
mlglglan tWht? brou }i]tr about this great discovery.

wenty-three of the men who submitted t selves fe :
by the board contracted yellow fever, b@ﬁkﬂgﬂfﬁf fﬂ-r E,]};EI?;%?PE
roll, who was taken sick August 31, 1900 and ending with John R
Buéi;zrd,_wh{} was taken ﬁink' October 23, 1901. .

nspicuous among them was John J M T
employed at the headquarters of Gen. Fitzhugﬂmlj_:cea ff‘c%ﬂnsﬁfg{
who was one of the earliest volunteers for the second set of expe,ri_’
ments, and whose action was dictated by the purest motives of
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mber of the board, Dr. Aristides Agramonte, lived in
Hn?}i?m?];nd another, Dr. Jesse W. Lazear, was already stationed at
Columbia Barracks, having joined there on February 13, 1900. The
remaining members of the board arrived in Cuba June 25, 1900.
They were able to prove conclusively that in 18 cases of unmistakable
yellow fever investigated from beginning to end bacillus icteroides was
not present and that this organism could not be the cause of the dis-
ease. These conclusions were diametrically ﬂ]ipc-mtt} to those of Drs.
Wasdin and Geddings, of the Marine-Hospital Service, who likewise
at that time were studying lye]lnw fever in Habana, and who con-
firmed the findings of Sanarelli. The board then proceeded to investi-
ate the theory advanced by Finlay, that yellow fever was conveyed
%}f mosquitoes. A full history of these experiments has been pub-
lished in the reports of the board, and a brief account of it, together
with a list of the persons who submitted to experimental inoculation,
was given in a memorandum prepared for the President by this office
on August 30, 1906, and transmitted as a special message to Congress
on December 5, 1906. It was published as Senate Document No. 10,
Fifty-ninth Congress, second session, a copy being inclosed. .
Before taking up individually the men concerned in these experi-
ments, in order to state what is known about them at the present
time, 1t may be mentioned that the Spaniards who were inoculated
did so for the pecuniary inducement offered them. After receiving
the reward offered them by the liberality of the military government
of Cuba, $200 for each person successfully inoculated, they passed
from the scene and nothing further is {mawn concerning them,
While their names should be preserved as a matter of historical
interest, it is considered that they have been well rewarded for their
share in the matter, especially as the idea of assisting in the advance-
ment of science was not a controlling motive for their action. Also
it should be stated that it can not be demonstrated that these experi-
ments caused the death or subsequent ill health of any of the partici-
pants, with the exception of Dr.iazﬂ&r and of three mdividuals who
died in the course of the experiments which were conducted by Maj.
Gorgas and Dr. John Guiteras at Las Animas Hospital, Habana,
between February and December, 1901 , which will be referred to later.
. In view of the facts which have come to the attention of this oflice
since the preparation of the memorandum for the President, it is
believed that that memorandum does not do justice to the importance
of the part which Dr. A}Framnnte took in these investigations. Dr.

Agramonte has made the following statement with r rd to th
work of the board. it st

hﬂﬁntilzhu }:nvtzai:i tipnel: of tllle ]E:'}mri with reference to Bacillus wleroides, Dr. Carroll
18 bacteriological work, Dr. Agramonte the au a
Jesse W. Lazear thg microscopical pa?hulagy. o hovspnitiey B
In June, 1900, Dr. Agramonte was sent to the city of Santa Clara to investigate the
outbreak of yellow fever in that city, and in July he was sent to the city of Pinar del
Rio to Investigate the outbreak of yellow fever among the American troops, which
the surgeons stationed there had failed to recognize as such. Dr. Agramonte ;*umpti
recognized the true character of the disease, and was joined there by Maj. Reed a
couple of days later, It was there that for the first time the probability of mosquito
dgency in transmitting the disease was seriously discussed by members of the board
&n('llmlfb was I;]ﬂmd?:g tl-ﬂ %s;nrq}r ﬂ(ilt S0 reslcmrch in this direction. :
= T Lazear had obtained considerable training in mos uito work while in Ttal
and none of the other members of the board had ag;w, it wgs agreed that he tal{tenl?ﬁ
this part of the work in the beginning. Dr. Carroll continued to investigate the
bacteria and Dr. Agramonte the pathological anatomy of yellow fever,
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; e W. Lazear, contract surgeon, United States Army, died
at 3{3311); Jgg?umbin, Cuba, of yellow fever, September 25, 1900. Hl%
widow, Mabel M. Lazear, since his death has received an annuity o
$125 a month, appropriated from year to year in the Army appropria-
tlﬂ£ %111 Aristides Agramonte is the only living member of the board.
He is professor of bacteriology and experimental pathology in the
University of Habana and has never received, either directly or indi-
rectly, any material reward for his share in the work of the board.

5. The name of the American soldier, X.Y, who was the subject of
the second experiment, was concealed at the time, because the experi-
ment was made without military authorization. It has been recently
ascertained to be William H. Dean, private, Troop B, Seventh Cav-
alry. He has never received any reward. IHe was discharged August
17, 1902, by reason of expiration of term of service, and there is no
further record of him at the War Department. His residence at
enlistment was given as Grand Rapids, Mich. His case has special
importance as having been the first experimental case which was com-

lete in the matter of control, for Dr. Carroll's, which came four
5.1_-;3 earlier, was defective, by reason of his going into the infected
zone during the period of incubation. :

6. John R. Kissinger, private, Hospital Corps (see g) 6, President’s
message). Kissinger volunteered for service at the beginning of the
Spanish War in Company D, One hundred and fifty-seventh Indiana

olunteers, and after his discharge enlisted in thﬁ;['].’ﬂsipltﬂ]. Corps.
After the first secret experiments of the bpard, which included the
cases of Dr. Carroll and Pvt. Dean, became known and the experi-
mental camp was established and named Camp Lazear, Kissinger
and Moran were the first to volunteer as subjects for experiment.
Moran was first bitten, but Kissinger was the first to be attacked, on
December 8, 1900. He recovered and was afterwards promoted to
be acting hospital steward, and discharged November 14, 1901, at
Columbia Barracks, Cuba. It is understood that his health after-
wards failed so that he became entirely dependent upon the labor of
his wife for support. He was pensioned at the rate of $12 per month,
by the act of March 2, 1907. This amount is considered quite
inadequate either for his support or as a recognition of his services.
A bill granting an increase to $125 per month was favorably reported
and incorporated in Senate bill 6272 and passed the Senate Februa
15, 1910, but was objected to by the Committee on Pensions of the
House of Representatives. The report of the Senate committee (No.
574) 1s inclosed.

7. John J. Moran (see p. 6, President’s message). Mr. Moran has
never received any material reward for his most ereditable services.
After leaving Cuba he completed his education by a course of study
at the University of Virginia, and is at present living at Panama, in
the employ of the Isthmian Canal Commission. He is at present an
aF%l_lcant or appointment in the Consular Service for which, by reason
of his excellent knowledge of Spanish and other qualifications, he is
well fitted.

8. Levi E. Folk, private, Hospital Corps, volunteered to be bitten
by infected mos uitoes and was taken with vellow fever J anuary 23
1901.  He is still in the military service, and is a sergeant, Hospital
Corps, stationed at the recruit depot, Columbus Barracks, Ohio.
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tical value of this discovery, which in point ufr]m ortance
ﬂnlg]}:ﬁ::::ch’ beneficence ranks only second to Jenner's discovery
of vaccination, has been proved by the complete eradication of this
scourge from Habana. : :

Maj. Reed has demonstrated how to rid the world of vellow fever,
but his studies as to the etiology of the disease were interrupted by
his untimely death; he had, however, arrived at the conclusion that
the disease was not due to S&parelh’sﬁmﬂuq icteroides, but was
probably caused by some ultramicroscopic organism. Dr. Reed was
a clear, E::-rceful writer and speaker; all of his facts were collected with
the utmost care and presented in a concise, logical, and convincing
manner, and his crowning work shows the highest degree of scientific
accuracy, combined with calm judgment and diserimination, qualities
which are not only of the utmost importance in searching the causes
of epidemic diseases and tracing their progress, but which would have
also fitted him for the highest position in his corps.

In every sphere of activity, whether as a medical officer, au thor,
teacher, or investigator, he has acquired a distinetion which rightly

laces him in the first rank of illustrious American physicians.
%:is labors in behalf of science and humanity have been recognized
by Harvard, Ann Arbor, and the American Medical Association,
and he has borne his honors with accustomed modesty and innate
dignity. Dr. Reed was singularly free from all mean self-interest
and ambition, and was ever ready to give full credit to his col-
leagues for their share of the work which made him famous. We
have simply to recall his glowing tribute to that brave young soldier
Kissinger, from Ohio, who on December 5, 1900, was the first to
volunteer to be bitten by infected mosquitoes, with the only provision
that he should receive no pecuniary reward, since as he expressed it,
he was actuated “‘solely in the interest of humanity and the cause of
science.”’ Such exhibition of moral courage, in the opinion of Dr.
Reed, has never been surpassed in the annals of the Army of the
United States, and we will add, could never have been inspired except
by a man of Dr. Reed’s greatness.

His lips are silent; no longer will the sound of his musical but
decisive voice be heard within these walls, nor his personal mag-
netism and discerning mind delight, instruct, and charm his listen-
ers, but his deeds will live and his example will be an inspiration
to the present and future generations.

_Dr. Reed’s death in the prime of life, in the zenith of his dis-

hmfulshed career, 1s a severe blow to scientific medicine, his corps,
~and the medical profession which he adorned. This society, while
expressing the sincerest grief at the loss of our distinguished associate,
whose personal qualities commanded our highest friendship and
respect, is not unmindful of the irreparable loss sustained his
beloved family, to whom we beg to offer our heartfelt sympathy in
the hour of their great affliction, united with the fervent hope that
a grateful Nation will recognize the economic value of Dr. Reed’s
discovery and make adequate provision for those who were dependent
upon him for support.

Gro. M. Koser,

D. K. Savure,
F. S. Nasn,
Commatiee.

79965°—S. Doc. 822, 61-3—3
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year he began the study of medicine, and at the end of one session of
nine months he was awarded the {le%raa of doctor of medicine, although
he was not yet 18 years of age. This feat he accomplished in spite
of the advice of friends who had, in advance sought to dissuade him
from undertaking it. His only reply to such advisers was that “he
did not fear the result.” TIn afew months after his graduation at the
University of Virginia he went to New York and matriculated at the
Bellevue Medical College, and in one session ac uired the degree of
M. D. - Following his graduation at Bellevue he was attached to
various hospitals in New York and Brooklyn, conspicuously the
Brooklyn City Hospital and the Charity Hospital on Blackwell’s
Island; at the latter he devoted himself especially to the study of the
diseases of women and children. He was also for awhile, one of the
hysicians to the poor of New York City. Durin%:u};is Brooklyn life
ﬁe had attracted the attention of Dr, Joseph Hute son, one of the
most prominent medical men of that city, who urged and secured his
appointment as one of the five inspectors of the board of health—a
position much sought after in those da?. This gnst he was filling
most creditably when his twenty-first birthday awned. Kven at
this early date, Dr. Reed had acquired a very enviable standing
among the medical men of New York and Brooklyn, among whom
he was especially well known for his skill as a surgeon. Within a few
years, as we have seen, he had been holding various professional posi-
tions of responsibility, but he could not help feeling that there was a
point beyond which he could not go on the road toward that Suceess
which he coveted, without the influence of wealthy friends and of in-
fluential social connections on the spot. Thus it was that in 1874 he
began to think seriously of entering the Medical Corps of the Army or
of the Navy, and, by the spring of 1875, he had chosen the Army as
the field of his future labors. =~ : : _

I can not dismiss this part of my subjeet without pausing for a
moment to weigh certain characteristics of our lamented colleague
and, first of all, I would advert to the fact that even in his boy-
hood years there shone forth so maréy of the splendid traits W]:uc.}&
illustrated his after life; he was fired with ambition and sustaines
by an indomitable energy in his early student days which mva.rh—
agl}r brought him victory; but his innate tenderness of nature an
his exquisite regard for the sensibilities of a disappointed contestant
so dominated him at such times that no one ever knew him tualbuast
of his victory. A deference for the opinions of others, too, was always
a prominent characteristic; and this we have seen e?nﬁd S0 _u;n-
formly in the discussions taking place at meetings of t hs sn::trlzlﬁ t}g
And so I might go on analyzing and dwelling upon other ;

imited time prevents me. ;
bu%&?;hkgm;g the mjﬁt.a.ry history of Maj. Walter Ree;l,th as .;:Inrna
upon the records of the office of the Surgeon Gufasnu.ﬂ:-rigtl_h:::tI e mﬂm{:r:%rf
R e
leutenant June 28, ; promo £ :
ﬁwistg ihe rank of captain June 26, 1880; surgeon with ﬂismt?k l::fthn;ﬂi]its-‘ri
December 4, 1893; and nf; %m time nftl:us death was on
jors in the Medical Department. :
et o Gy s Dopi et f 4 e o oy 5,075
; iIn the Departmen L )
I-,hfugr{&{g%%]’; 13,8;31’1 in the Dlajpnrtment of the East from September,
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Case L. Seltow fever following, witlhotre Lhoe csuat
perod of incubalion, the bite of ar infocted
masgutlo, (Ciulex Jasciatcs)
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had remained within the immediate vicinity of his home. So that it
may be positively stated that X. Y. had not absented himself from the
military reservation of Columbia Barracks during a period of 57
days prior to his inoculation (with the exception above stated),
nor between the date of his inoculation and the establishment of con-
valescence.

Let us now inquire whether the military reservation of Columbia
Barracks is outside of the epidemic zone of yellow fever. To this
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we answer that since the commencement idemi
] ) of the present epidemi
}rellc}TJ tf_wer in Hgbu.na,fdﬂ,tlr}g from May, 1900, tﬁe averﬂglt:; mﬂn:hlc;f
population of this station, including civilian employees, has been
1,%&?, ne:lxlrl},r all of whnglm are young nonimmunes :

iere have occurred amongst this nonimmun '

ne population f

ﬁﬁ{. I!!eé?z Ez}ffsﬁ?;}i;li%’aaiﬁ?ﬂjtlﬁ n?sea of yellow fev]er,I all of wﬁ?éﬁ

 been _ ' ¥ traced to a visit to within the b '
of the epidemic zone, except cases 10 and 11 of Tubii Iﬂillli?iflﬂﬁﬁ
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Yellow fever produced by Lhe bite of Culer fusciatinp
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Yellow fever; produced by the bite of Culex fascratis
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Yellow fever, produced Jy the bite of Cuter tasciatus
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Yellow fever, produced by the dite of Culex fascintis
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of self. Filled with an earnest enthusiasm for the advancement of
his profession and for the cause of science, he let no o yportunity
pass unimproved. Although the evening might find ]:!1111? iscouraged
over the difficult problem at hand, with the mornings return he

ain took up the task full of eagerness and hope. During a service
of less than one year in Cuba he won the good will and respect of
his brother officers and the affection of his immediate assoclates.
Almost at the beginning of what promised to be a life full of usefulness
and good works he was suddenly stricken, and, dying, added one
more name to that imperishable roll of honor to w ich none others
belong than martyrs to the cause of humanity.

It is my own earnest wish that, whatever credit may be hereafter
given to the work of the American commussion in Cuba during the
past year, the name of my late colleague, Dr. Lazear, may be always
associated therewith. : _ :

I do not propose to set before you this evening so much the views
of others in relation to the etiology of yellow fever, or to the conditions
under which it originates and spreads, as to give you the results of
my own experience with regard to the manner in which this disease

ropagates itself. In the ordinary course of Army administration, I
Fuund myself brought in contact with yellow fever during the sum-
mer of 1900, under such circumstances as permitted me to give my
entire time to the study of its etiology and propagation. Permit me
here to remark that so many claims have been made as to the specific
cause of yellow fever—claims that could not be confirmed by other
investizators—that one must needs feel considerable hesitancy in
considering this remarkable disease from any aspect.. I must con-
fess that I have experienced, in the highest degree, this feeling of
reluctance to write or speak about yellow fever, especially when 1
recall the frame of mind of myself and my colleagues—that of utter
perplexity and wonder—as we stood by the bedside of patients, or at
the autopsy table of those who had died of this mysterious malady.
I trust, therefore, that whatever I may say here to-night will be
considered as a modest expression of opinion growing out of an
unprejudiced study of yellow fever, for the most part from the point
of view of its propagation.

Although eonsiderable attention had been given to the laborato
study of the microorganisms isolated by Sternberg and Sanarelli
from the organs of yellow-fever cadavers, this did not enable one to
form any opinion concerning the nature of the disease or the mode
of its propagation.

At the time of our arrival in Cuba—June, 1900—the situation as
regards the etiology of yellow fever may be briefly stated as follows:
The claims of all investigators for the Lf’iaunver}r of the specific agent
of this disease had been disproved by the exhaustive work of Stern-
berg,! published in 1890, except that made by Dr. Sanarelli, in June
1897, for his bacillus icteroides. 1 need not take up time here with
mention of those who had investizated Sanarelli’s claim, except to
state that the confirmation of his discovery came chiefly from workers
in the United States, of whom I may speak of Achinard and Woodson,
of New Orleans, and especially of Wasdin and Geddings, of the

I Tteport on the Etiology and Prevention of Yellow Fever, 1800
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the one case a box of clothing, beloneis i i
yellow fover on July 3, and hioh had boon packed by o sciceoF
an on July 4, and placed in the company st y 2
packed for the purpose of making an invp 1-,}T s
carefully repacked on July 18 by two mmml:Il e idls, A
not contract the disease b J - neoldiers, whoidid
very bed vacated on July ]FS %ﬁstﬁ:pf;;?ﬁsqln i otfter caso tihe
taken sick on July 17, and died on July éﬁvigrgmntr'wlm g
nonimmune soldier on the nights of the 19¢h &ndn%%u IEC}’ bu]a
gfltﬂ;::l%grﬂ:; ];Edlvi%ui was baﬁl}r frightened when the truelrﬁaractﬁ;

geant's attack was announced, the combination of frieht
;:ﬁlﬂfj ;ﬁg{ﬂ to fomites was not sufficient to produce an attac]lfgaf

The data gathered, therefore, during the i irati i

epidemic at Pinar del Rio did ,m:nt tefd to Lﬁ;:ﬁtlf]?;gg;g'; Igzlg;n;qll
the theory of the propagation of vellow fever by fomites. This llzne 1_11}
had already been shaken by the manner in which the disease ?1:1&(1
spread in the town of Quemados, Cuba, from which we had obtained
cases for bacteriologic study; for here we saw the disease ass fr
No. 102 Real Street around the corner to No. 20 General LI;e Stra{;[tn
and thence to a house immediately across this latter street without
the passage of any persons between these three houses and to the
exclusion of a.n]\;; article of clothing, as the three families had no
acquaintance whatever with each other. Here the infection was
Just as plainly carried through the air as it had been taken, thiough
this medium, to the prisoner in the cell at Pinar del Rio. | We a
observed in this town that the contagion passed down General Lee
Street with a bound to the distance of a square, passing in its journey
a house containing two nonimmunes, only to return a few days later
to this very house and seize upon both ‘of its nonimmune inmates
This hardly seemed in keeping with the idea of a diffusible poison
carried by the atmosphere. uring our first week on the 1sland
we noted in a house in Quemados, where the husband and wife were
taken down with yellow fever a few days apart, that neither the
young daughter, who was removed to a pfﬂﬂﬂ of safety on the fourth
day, nor an attendant who had remained in the sick room for the
entire 24 hours of the seventh day, had acquired the disease; but
that of the two remaining nurses who continued to perform their
duties, one was seized on the fourteenth day and the other on the
fifteenth day with an attack of yellow fever. This observation was
recorded at the time for what it was worth. Later it was found to
harmonize with the observations which had been made by Sure.
Henry R. Carter, of the Marine-Hospital Service, in 1898. ﬂgua I shall

recur to these observations later in my remarks, it will suffice to here
e, and I

state that at this stage of our investigation it seemed to
arrived

so expressed the opinion to my colleagues, that the time h
when the plan of our work should be radically changed: that the
search for the specific agent of yellow fever, while not H,Ea,ndﬁned,
should be given secondary consideration, until we had first definitely
learned something about the way or ways in which the disease was
propagated from the sick to the well. I felt well-nigh convinced
that we could obtain no light whatever upon the task that had been
set before us, unless we substituted this line of work for the one we
had been pursuing, and that in view of the splendid work of Ross,
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ionami, and others with regard to the propagation of malarial fever,
tB::}E:tlmr’ with the well—knc%gm therma influences 111@1111&1;&1 con-
nected not only with the epidemiology of the disease in the United
States, but also with its endemiology on the Island of Cuba, it was
of the highest importance that the agency of an intermediate host,
such as the mosquito, should either be proven or disproven. ]

Remember, if you please, that here we were dealing with an epi-
demic disease concerning which there was no evidence whatever to
show that it had ever been spread by contamination of either water
or food; that it had always demanded a certain elevated tempera-
ture before it would begin its progress, which latter, both in its man-
ner and rate, was quite unlike that of other epidemic diseases, such
as smallpox or tyIc:-llmid fever or Asiatic cholera; that once having
begun its march, no hygienic measures ever instituted had been able
to arrest its course, except depopulation of the locality affected;
that while, if introduced into certain localities, it would readily propa-

ate itself, those sick with this disease could be carried in large num-

ers into other places without any danger of its spread—a fact which
had been attested in hundreds of instances; that ships with nonim-
mune crews could remain at anchor with perfect safety at about 300
yards from an infected shore. Couple with this the natural law by
which it was governed, viz, its prompt control by frost, and tell me
what other epidemic disease could be associated in the mind with
this except malarial fever.

The theory that the spread of yellow fever could not be explained
by the assumption of a diffusible miasm in the atmosphere, but
required the presence of an intermediate host, appears to have been
first advanced by Dr. J. C. Nott, of Mobile, Ala., in March, 1848.
His views were given in full in the New Orleans Medical Journal for
that year. It was also in this paper that Nott suggested the mos-

uito as the possible agent in the dissemination of malarial fevers.
?Ie evidently did not have in mind the mosquito as the bearer of the
vellow-fever poison, but rather that this important office was per-
formed by some insect or insects that remained very close to the
ground. Referring to the fact to which all writers were agreed, that
a very imperfect barrier, such as a row of houses or of trees, would
often protect dwellings from the access of malarial poison, he says:

I have been able in my researches to discover no facts of this kind in connection
with yellow fever, and my personal observation repudiates this in toto. We never
find yellow fever, as the eportsman says, “up a tree,” but on the contrary the materies
morbi, whatever it may be, creeps along the ground, regardless of winds, passing

u?deie and through houses and trees, etc., and knowing no impediment but a sheet
of water.

Again:

It is a curious fact that from 1829 to 1837 there was no epidemic of yvellow fever in
Mobile, and during this time the streets were beautifully shelled; since 1837 we have
had it five times and the shelling was not continued. If the insect theory be correct
could the lime be an impediment to their progress across the strect? ;

To Dr. Carlos J. Finlay, of Habana, must be given, however. ful
credit for the theory of the pmpagatic:u of Fellﬂ‘i%l fever by meaﬁsh::-%
the mosquito, which he proposed in a paper read before the Roval
Academy in that city at its session on the 14th day of August, 1881.
From that date to the present time Finlay has made a number of
valuable contributions to the origin and mode of transmission and
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24 months; so that, as is well known, those who enter the infected
311;&&, even at the expiration of this period, are liable to acquire the
sease,

. Case X1V is that of our tenth and last successful mosquito infec-
tion at C‘-amg Lazear. This individual after 25 days’ quarantine
having been bitten on February 7, 1901, at 2 p. m., v two mosquii
toes on the sixteenth day after their contamination, was seized with
an attack of yellow fever at noon, February 10, after an incubation
stage of 2 days 22 hours.

hus you will observe that at this station, under striet quarantine
Eremutmus, we succeeded in conveying the disease to 10 nonimmunes

means of the bites of mosquitoes that had previously fed on cases
of yellow fever at intervals varying from 16 to 57 days before being
applied to the person to be infected; that the attack of vellow fever
always followed the bite of the mosquito within the period of incuba-
tion of this disease, and that during the period which elapsed from
December 5, 1900, the date of our %rst moculation, till February 7,
1901, the date of our last inoculation (65 days), the order of occur-
rence of these cases corresponds with the order of inoculation, except
that Case II, having a longer incubation period than Case III, the
order of their relative occurrence became reversed.

Table I serves to illustrate this point.

By an examination of this table it will be seen that of 13 individuals
whom we attempted to infect by bites of contaminated mosquitoes
we succeeded in 10, or 76.92 per cent. Of the three negative cases, it
will be observed that one (Case VI), who had reacted negatively to
the subeutaneous injection of 1.5 ¢. e. of blood on December 26, 1900,
also reacted negatively to the bites of mosquitoes on January 8, 1901,
and this notwithstanding the fact that he was bitten by the very same
insects which nine days before had infected Case VII. We have good
ground for the opinion, therefore, that this Spaniard may be looked
upon as one who possessed a natural immunity to yellow fever, espe-
cially as he was tge only one of five persons who did not develop the
disease after receiving an injection of blood taken from the general
cireculation, and was also the only one of five nonimmunes who did
not contract yellow fever when bitten by insects which already had
been proven capable of conveying the disease to other individuals.
Case VIII, while negative to mosquito inoculation on December 28
and 29, 1900, reacted positively to a blood injection (2 ¢. ¢.) on Janu-
ary 8, 1901. This particular individual, Jernigan, entered our
“‘infected mosquito building’’ on December 28 and 29, 1900, one
week after Moran’s visit, and was bitten on each occasion by one
mosquito. As 66 per cent of the mosquitoes freed in the building on
December 21, 1900, had already been destroyed—most probably by
the small red ants that were present in considerable numbers—the
- subject may have been bitten E_}f insects that were not more than 13
days old, in which ease he would hardly have become infected. While
considering the advisability of adding other contaminated insects to
those in the house for the purpoese of infecting Jernigan, opportunity
presented for making a blood injection, and, as he was the only awvail-
able subject in the camp at the time, 1t was determined to make use
of him for this purpose. _ L 3

(ase XITII, our third negative case of mosquito inoculation, was
bitten by 12 mosquitoes that had fed on Case VII within 8 hours of
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the time. At 8 p., m. his temperature was 103.6° and

intensely congested and the iacepd eecpl‘i,r suffused. The paptlif.:;?; %ﬂ‘venf‘le; ::a “;?:IIE
complained bitterly of occipital headache and backache. Photo obia was ve
marked. He vomited several times within the next 2 hours, Sﬁt::: hot and d o
The height of the primary paroxysm was reached at 3.30 P. m., at which hour Hﬂ
temperature was 104.2° I',, and pulse 120. The subsequent history was one of severe
yellow fever. There was no remission in the fever until the fourth day, when the
temperature fell to 101.2° F. Now, for the first time, the patient ceased to complain
of occipital headache and backache. Albumin appeared at the end of 18% hours
(7.30 a. m., January 29). A few hyaline casts were also present at this time. The
specimen of urine passed at 6.40 a. m., January 80, contained albumin one-twentieth
by volume, and m{u:ltiy fine and coarse, fg;_,rmlm A f)ile—tinted casts, Ocular jaundice
apgmred on the third day. The skin of the face and of the anterior part of the neck
and thorax was tinted on the fourth dai. This rapidly became intensified and general.
The secondary fever lasted about 30 hours, the temperature falling to 97.2° F. at 12
o’clock (midnight) of the fifth day. Marked fluctuations of temperature continued
until the eleventh day of illness. Recovery was slow and much delayed by the
development of a carbuncle in the left sacral region. A trace of albumin was still
present on March 1, 32 days after the attack had begun. (Chart IV.)

The production of yellow fever by the injection of blood taken
from the general circulation is of much interest as showing, first,
that the parasite is present in the blood, at least during the early
stages of the disease, and secondly, that its passage thmué-l an inter-
mediate host, although this would seem to be nature’s method, is not
essential in the life cycle of this parasite. Thus yellow fever is
analogous to the malarial fevers, in that it may be produced either
hfr the bite of a certain species of mosquito, or by the injection of
blood taken directly from the general circulation.

Another point to which we have elsewhere referred, but which is
considered of sufficient importance to bear repetition here, is that in
each of the foregoing cases of experimental yellow fever produced by
the injection of blood, careful cultures made from the same blood
drawn from the vein immediately after injection or, as in one instance,
made from the same syringeful of blood that conveyed the disease,
failed to show the presence of Sanarelli's bacillus. In one case colo-
nies of Staphylococeus pyogenes citreus were obtained, while in the
remaining three cases no growth whatever occurred. The exclusion
of Bacillus icteroides from further consideration as the specific agent of
yellow fever would, therefore, seem to have been conclusively deter-

mined by these experiments.
(B) CASES PRODUCED BY THE BITE OF THE MOSQUITO, CULEX FASCIATUS.

Case V.—L. F., American, nonimmune, aged 28—in quarantine since December 20,
1900—was, with his full consent, at 3.30 d}; m.,J :mum?' 19, 1901, bitten by three mos-
quitoes that had been contaminated 39 days tﬂl:evious , by feeding on the blood of a
well-marked case of yellow fever, on the third day of the disease. The subject
remained in his usnal condition of health until the afternoon of January 23. At noon of
this date his temperature was 97.8°. Soon after this hour he took to his bed, com-
plaining of frontal headache and general lassitude. At 3 p. m. his temperature was
99.2° and pulse 78. At 4.10 p. m. the temperature was 100° F. and pulse 104. A
sense of chilliness, especially of the lower extremities, and increased frontal headache,
were now complained of. es already injected and face flushed. At 5 p. m. the
temperature was 101.2° F. and pulse 104. The height of the paroxysm was reached at
8.20 p. m., at which hour the temperature was 103.6° F. and the pulse 110. The eyes
were deeply congested and photophobia very marked. Headache and backache were
&0 intense as to cause the patient to complain bitterly. He vomited once at 9 p. m.
January 24, 3 a. m., the temperature had fallen to 100.2° and the pulse to 104, but with
only slight amelioration to the patient's discomforts. At noon the thermometer
marked 102°. Remission occurred at the end of 33 hours, with marked diminution of all
disagreeable symptoms. The secondary fever, attended by increased headache and
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positive diagnosis exceedingly difficult. Several phvsici
these milder cases at our request, readily acknowle ged ?ﬁﬁ’ﬂ%ﬁﬂ
bility of a correct diagnosis being made in the absence of the complete
data which we were able to furnish concerning them. In the one case
which we have classed as “very mild” yellow fever we believe that
the matter of a correct diagnosis would gave been in the highest de-
ree improbable. The attack consisted of a single paroxysm of 33
ours’ duration, during which the temperature only reached 101° for a
period of 6 hours. It is true that albumin was found in the urine at
the end of 37 hours, but the quantity was exceedingly small and only
to be detected by the most delicate testing. It was only present in 1
or 2 specimens passed on the third day. i slight trace was present in
a specimen passed at 9 a. m. of the fourth day and in that passed at
4.40 p. m. of the fifth day. Intervening specimens of urine, several in
number, contained no albumin. A well-marked papular eruption
which appeared on the fourth day of the disease, and which was con-
fined to the trunk and arms, would hardly have rendered the diag-
nosis easier. We suppose that during the prevalance of an epidemic
of yellow fever a physician who was thoroughly acquainted with the
several types of this disease would probably class this case as one of
extremely mild yellow fever, with a wide margin for doubt. Under
all other circumstances we feel confident that cases of this character
would escape diagnosis, That cases of mild yellow fever may and do
serve as foci for the development of other cases our own observations
demonstrate, since we have been able to propagate the disease from one
such mild case by means of the bites of contaminated mosquitoes, and
from another case of like character by the subeutaneous injection of
2 ¢. c. of blood.

THE ONSET AND PREMONITORY SYMPTOMS.

Of the 12 cases produced by mosquito inoculation, the onset was
sudden in 2 and gradual in 10. In both of the former the attack
oceurred during the night, the patient, also, in both instances, bei
awakened by the occurrence of a decided chill. In 1 of the 2 cases o
sudden onset, the subject complained of slight supraorbital headache
during the afternoon preceding the attack. Of 4 cases produced by
the injection of blood, the onset was sudden in 1—the ﬂn%y case
marked by a chill—and gradual in 3. The attack in all of these
blood cases began during the daytime. As writers generally state
that in yellow %eve:r the chances of infection are greater during the
night, we have thought that, perhaps, the time of moculation of our
experimental cases (which was during the day except in 1 instance),
might have had some influence upon their occurrence, as a rule,
during the daytime. If the hour of inoculation in all of our cases
should have taken place at about sunset, then, with the same period
of incubation, 7, or 43 per cent would have experienced their attacks
at night.

Ofgthe 13 cases in which the onset was gradual—by mosquito
inoculation, 10; by blood injection, 3—frontal headache, the pain
being referred to the supraorbital region and extending into the
temporal region, was the most frequent premonitory symptom. It
was present in 10 and absent in 3 cases. This symptom preceded
the attack in these cases at intervals varying from 2 to 48 hours,
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The resistance of stegomyia's eggs to external influences is worthy
qf note. Drying seems to be but ittle injurious to their subsequent
fertility. We have found that eggs dried on filter paper, and kept
for periods of from 10 to 90 days, will promptly
hatch when again submerged in water. Dried
eggs brought with us from Habana, in Feb-
ruary, were easily hatched during the month
of May in Washington, furnishing about 60

er cent of the usual number of larve hatched
rom fresh eggs. Freezing does not destroy
the fertility of the egas; although freezing wit
Fig. 3.—Stegomyla faseiata. 0 MiXture of salt and ice for 30 minutes has
Dty otwo eies s de- - several times seemed to prevent subsequent
Eligntly enlarged. hatching; on one occasion a batch of 155 eggs,
freshly deposited, which were frozen at a tem-
perature of —17° C., for one hour, then thawed out at room tempera-
ture and placed in the incubator at 35° C., began to hatch on the
sixth day, the majority furnishing active larve on the eighth day.
In another observation, freshly deposited eggs, g
frozen at —17° C. for half an hour on two succes-
sive days, began to hatch on the third day as usual
at mcubator temperature. The resistance of ste-
gomyla's eggs to drying for a period of three
months would appear to demonstrate that this
%enus of mosquito could survive the winter in
labana without the presence of hibernatin
females. Doubtless the genus is preserved in both \
ways. It is probable that the same could occur in \
our extreme southern latitudes. . PIG. 4.—Stegomyla fascl-

Length of generation.—The impregnated female, ata. Forty-elght eges
having obtained a meal of bluucli proceeds to de-  iying mass. Enlarged.
posit her eggs, in captivity, after an interval vary- :
mng in our experience from 2 to 30 days—as a rule, the eggs are laid
within 7 days; sometimes a second or third meal of blood is taken
before any eggs are laid. Eggs placed under favorable conditions of

L warmth—I1. e., summer or Incu-
bator temperature—begin to
hatch, as a rule, on the third
day, the period extending to
about 1 week. The larval stage
requires 7 or 8 days, and the
pupal stage about 2 days. The
seriod for the generation may
Le stated, therefore, as follows:
Incubation, 3 ::{a:,-';a; hur‘-'&_l itﬂl:g'i,
7 days; pupal, 2 days; total,
12 dﬂ,}jrrss. pﬂi the eggs begin to
hateh before the expiration of
P, -Siogmyle, s, Newlt Sped 5% the third day, we generally ob-

tain a few mosquitoes on the
eleventh day. Theshortest period of development observed by us dur-
ing summer weather in Cuba was incu bation, 2 days; larval stage, 6
days; pupal, 36 hours; making the total length of this generation 19&
days. Tiliﬁ short period we believe to be quite exceptional. The
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nated female will bite at any hour of the day or nicht. The meal
blood appears to have been thoroughl digyestﬁﬁn the tlﬁrdwdn?rf
when the insects, if ﬂj}plled to the surface of the skin, can be again
readily mdﬁ{ced to feed. When freed in a room, the female does nok
2&}:;{1 to bite a second time till about five, or even seven, days have
regards the effect of temperature in the stingi i

fasciata, the results of a numb{:t;r of observations Eﬂﬁeﬂ{: Sﬁgﬁ%ﬁ
that this mosquito will bite at temperatures of 62° F. and above. At
temperatures below this point, we have not, as yet, succeeded in in-
ducing even very hungry females to suck blood. ~We may, therefore,
say that observations thus far made appear to show that Stego-
mya fasciata, while not breeding at temperatures below 68° F., will
still bite at a temperature as low as 62° FE.), but probably not at lower
temperatures.

If this insect is concerned in the propagation of yellow fever, it is
now quite apparent why an epidemic of this disease should fall to a
low ebb in the city of New Orleans during the month of November,
with a mean temperature of 61.8° F., and practically cease in Decem-
ber, with a mean temperature of 55.3° I!‘] A careful study of the
charts herewith submitted (ﬁg[s. 8 and 9), showing the monthly mean
temperatures of the cities of Habana and New Orleans and Habana
and Rio de Janeiro together with the relative monthly mortality from

ellow fever in these cities, will prove of interest, we think, as show-
ing better than laboratory observations the general effect of tempera-
ture upon the breeding and biting of Stegomasia fasciata. In the light
of recent researches, we can now understand that while yellow fever
can, and does, prevail during the entire Fem: in Habana and Rio de
Janeiro—although at a comparatively low ebb during the winter
muﬁbhs_it can not propagate itself in New Orleans from December
to May.

Iﬂfe:;:v{ﬂ after contamination before the mosquito becomes dangerous.—
In our experimental work on human beings, we have not succeeded
in inducing an attack of yellow fever by the bites of mosquitoes which
had been kept less than 12 days after contamination. The same
insects which failed to convey the disease on the eleventh day were
capable of so doing on the seventeenth day after infection. This inter-
vnli of about 12 days, which appears necessary for the development
of the parasite within the mosquito, plus the period of incubation,
agrees with the time that has been observed to elapse between the
introduction of an infecting case into a locality and the oceurrence of
the first secondary case, viz, two to three weeks. : .

After the mosquito has once become dangerous, how long it remains
eapable of conveying the disease, although important, has not been
determined. We have reported cases of yellow fever caused by the
bites of stegomyia at intervals varying from 12 to 57 days after con-
tamination. HZra the dangerousinterval was45 days, but asoneof these
insects lived until the seventy-first day after biting a yellow-fever

atient, the dangerous interval would here be prolonged to 59 days, or a
ittle over 8 weeks. In our experience, the infected insect appears to
live about as long as the noninfected mosquito,so thattheanswerto this
question would depend upon the length of life of the mosquito. This
we do not know. While in captivity, the majority of mosquitoes do
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We have mentioned above, in i
_ : 4 the order of their effici
agents which are most destructive to stegomyia. Accemrgﬁr;{c}} Eﬁg

Havana from 1550 to 1599, and in New Crleans fmm 1847 to 1597,

F1z. 8.—Chart showing the mean monthly temperature of New Orleans and Havana for ten years; and the relative monthly mortality from yellow faver in

observations, an exposure for one and a half hours to sulphur fumi-
gation, In a well-closed room, in the proportion of 1 pound to 1,000
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as of eargoes, a sharp distinetion should be made, first, hetween
infected and noninfected ports; and, secondly, in the case of vessels
sailing from infected ports, between those that have received their
cargoes and passengers in midstream and those that have loaded at

the wharf.
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We believe that no i icti
: quarantine restrictions should be place
iﬁﬁlﬁ Usl,ﬁﬂlgnia;s o;lﬂfrgn from noninfected ports. In the c;;eugfug
‘ midstream at an infected port by means of ligh
we believe that she can only receive infection zg.r one way ilge tellai't
789965°—8, Doc. 822, 61-3——10 o
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F1a. 10.—Chart Showing Monthly Mortality from Yellow Fever in the Citv of Havana for the Twenty Years, 1880 to 180
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i were injected moderately and the gums slightly so. On the follow-
%?idgg?mﬂ?uﬁar 14, the frontal headache was more severe, there was considerable
goreness on pressure over the stomach and abdomen, and he complained of sharp
lumbar pain. An examination of the fresh blood proved negative for malarial para-
gites. At 4 p. m. blood was drawn from a vein at the bend of the elbow and 10 drops
were inoculated into each of 2 flasks containing 200 c. c. of sterile bouillon. One
flask remained sterile, the other developed a growth which proved to be a white
staphylococcus. . - =)

ctober 15 the gums were pale, swollen and spongy, their margins distinetly red-
dened, and blood could be easily pressed out from beneath the lower gums.

October 16 there was free oozing of blood from the gums and margin of the tongue.
The case pursued a mild course, the temperature falling to normal at 9 p. m. of the
fourth day. A trace of albumin was present in the urine passed on the morning of that
day, and for a few daya following h}rnlin and granular casts were found. The patient
made a speedy recovery. (Chart I1.) : :

On October 15, 11.30 a. m., at the heﬁmmng of the third day of illness, the tempera-
ture was 101° I; 65 c. c. of blood were drawn, with antiseptic precautions, from a vein
at the bend of the elbow. This was placed in a sterile test tube and set aside in the
refrigerator. At 6 a. m., 5} hours later, 19¢. c. of a slightly bloodstained serum were
pipetted off into another sterile tube. Aiter the addition of an equal quantity of
sterilized distilled water the diluted serum was slowly filtered through a new Berke-
feld laboratory filter that had been subjected to previous sterilization in an Arnold’s
sterilizer. In this way 35 e. c. of a slightly bloodstained filtrate were obtained, a part
of which was subsequently used for the inoculation of Cases VII, VII, and 1X of this
report.

he original level of the blood having been marked upon the tube into which it
was drawn, a sufficient quantity of sterilized distilled water was then added to replace
the 19 c. c. of serum that had been pipetted off and to make up the original volume of
blood. The whole, consisting of clot, remaining serum, and distilled water, was
poured into a sterile vessel and whipped up with a sterilized egg beater. The mix-
ture, which approximately represented the partially defibrinated blood, was then
divided into two parts, one of which was reserved for the inoculation of a control sub-
ject (Case I1I), while the other part was Elm:ed in a double water bath previnuag

eated, and e’:u:l)med th a temperature of 55° C. for 10 minutes. It was then remo v
and immediately cooled in ice water. This cooled material was subsequently used for
the injection of Cases IV, V, and VI.

It will thus be seen that we have at our disposal, for purposes of
inoculation, three kinds of materials, derived from the blood in Case
II, viz: (e¢) The unheated and partially defibrinated blood; (b) the
partially defibrinated blood which had [};een heated to a temperature
of 55° C. for 10 minutes, and (¢) the diluted blood serum which had
been filtered through a Berkefeld filter. Each of these materials
was used for the inoculation of one or more nonimmune individuals
with the results that follow herewith.

(o) THE UNHEATED AND PARTIALLY DEFIBRINATED BLOOD.

Case IIT.—M. G. M., Spaniard, arrived at Habana October 4, 1901. At 4 p. m.
October 15 he was given a subcutaneous injection of 0,75 ¢. ¢. of the 1mheate£ and
Eartmlly defibrinated blood obtained from Case II, 154 hours previously, which had

een kept 54 hours in the refrigerator and 10 hours at room temperature.  The earliest
symptom, frontal headache, was complained of at 6 p. m., October 20, or at the expi-
ration of 5 days and 2 hours after inoculation. Temperature 100.6° F., pulse 80. At
3 p. m. of the same day the temperature was 98.4° F_, pulse 80. At that time the
patient did not complain of any discomfort and there was nothing to indicate that he
was about to be taken sick. October 21, 5 p. m., nearly 24 hours from the onset, there
was flushing of the face, injection of the eyes and gums, and moderately severe head-
ache; pain in the back, and tenderness on pressure in the epigastric region made the
picture complete. On the third day the face was deeply flushed, eyes congested
and distinetly yellow. There was slight cozing of blood from the gums. The urine
Eaaed at 7.30 p. m. contained a distinct trace of albumin. The case was seen by the

abana Board of Yellow Fever Experts and the diagnosia confirmed. The patient

ed through a mild but typical attack. th .
fth day. (Chart T11.) YP » the temperature touching normal on the
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This case, therefore, serves as a ‘“‘co 2 i
which are to :f::-l.lowh since it d Emﬂﬂstrﬂtﬂg i1};?]‘;:.:};1; ﬂf'lfb?guedn{?saﬁfﬁ?ﬂng
the general circulation of case II, at the beginning of the thi:gl ?m
c_ﬂntmned the specific agent of yejlow fever, and, in this respect i
firms the observations which have heretofore been reported by uﬁé}'
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(b)) THE PARTIALLY DEFIBRINATED BLOOD HEATED FOR 10 MINUTES
AT 55°% «.

Case IV.—A. €., Spaniard, nonimmune, arrived at Habana, October 6, 1901. At
4.35 p. m,, October 15, he was given subeutaneously 1.5 ¢. c. of the partially defibri-
nated blood which had been subjected to a temperature of 55° U. during 10 minutes.
The specimen had been drawn from case 11, 16 hours before. The result of this injec-
tion was entirely negative, as the subject remained in perfect health during the 10 days

following.
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reus was used, of which 50 ¢. c. were passed through the
itiﬁfm%‘ff: filtrate thus obtained was transferred in quantities D}f
10 c.c. to each of two flasks containing 200 c. c. of sterile bouillon, whic
were ineubated at 37° C. for 4 days and thereafter kept at room
temperature for 10 days longer, at the end of which time no rﬁw}th
had oceurred. It appears, therefore, that the filter used for the
filtration of the blood serum in case II was to be relied upon for
the delivery of a bacteria-free filtrate. Vs )i
The production of yellow fever by the injection of blood serum
that had previously been passed through a filter capable of removing
all test of bacteria, is, we think, a matter of extreme interest and
importance. The occurrence of the disease under such circumstances,
and within the usual period of incubation, might be explained in
one. of two ways, viz, first, upon the supposition that the serum
filtrate contains a toxin of considerable potency; or, secondly, that
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Caarr [V.—Yellow fever, produced by In#autim: ﬁur 1.6 co. of filtered blood-serum. Incubation, 4 dsys,
OUrs.

the specific agent of yellow fever is of such minute size as to pass
readi %r through the pores of a Berkefeld filter.

In favor of the supposition that in yellow fever an active toxin is
present in the blood may be cited the early and well-marked jaun-
dice; the free hemorrhage from the mucous membranes og the
mouth and stomach, doubtless due to profound changes in capillary
vessel walls; the rapid progress of the Eisease to a fatal termination,
the advanced fatty degeneration of the hepatic cells, as well as the
marked parenchymatous changes found in the kidneys. If present
n the blood this toxin would in all likelihood be found in the serum
filtrate obtained from the blood, and if injected in sufficient quantity
might induce an aftack of yellow fever in a susceptible individual
after the usual period of incubation. In this respect it would bear
analogy to the production of tetanus in the human bein , after the
usual period of incubation of this disease by the subeutaneous
injection of a very small quantity of tetanus toxin, as reported

I‘E{F’Tﬂlﬁ\iﬁf]ﬁ% +('?} in 1893, and more recently by Bolton, Fisch, and
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. Against the view that a toxin is present in the serum filirate. we
nvite attention to the innocuousness of the partially defibrinated
blood when heated to 55° C. for 10 minutes, as shown by the negative
results in cases IV, V, and VI. Here the toxin, which must have
been present in just the same quantity asin the serum filtrate obtained
from this blood, appears to have been completely destroyed by the
temperature above mentioned. Now, although certain bacteria are
destroyed by this temperature, as yet we know of no bacterial toxin
that is rendered inert by such a low degree of heat continued for so
short a time. The tetanus toxin, which has been found to be the
most sensitive thus far requires, according to Kitasato, a tempera-
ture of 60° C. for 20 minutes, or 55° C. for 1} hours, in order to destrov
its activity. (9) )

As a further test and in order to determine whether the serum
filtrate contained something more particulate than a soluble toxin,
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CHART V.—Yellow faver, produced by injection i::l'hé.ﬁ ee, of filtered blood serum. Incubation, 4 days,
ur.

we availed ourselves of the opportunity of observing the effect that
would follow the transference to a third individual of blood drawn
from one of the patients whose attack had been occasioned by the
injection of 1.5 ¢. ¢. of serum filtrate (case }’II). If under these
circumstances it would be found that the inf'lectmn of a small quantity
of blood was followed by an attack of yellow fever in a third indi-
vidual, the evidence would point in the strongest manner to the
presence of the specific agent of the disease in such blood, since we
can hardly believe that a toxin which had undergone so great a
dilution in the body of the second individual would still be capable
of producing the disease.

Case X.—Qctober 22, 1901, 3 p. m., J. M. B., American, nonimmune, who on
Dclgﬁzr 15, 1901, at 2.30.p. m.', had been injected with 1.5 c. c. of serum filtrate with
negative result (vide case I1X), and who still desired to have his immunity further
tested, was, at the beginning of this, the eighth day after his former inoculation, given
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CHART 1.

Showing monthly mortality from yellow fever in -r,h,g city of Havana, for the twent
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173
CHART IT.
Cases and deaths from yellow fever in the city of Havana, for the epidemic year, March 1
1900, to March 1, 1901 (by month).
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Case 3 was bitten by a mosquito that had been fed on bloody
excrement from another mosquito that had been found inside the
mosquito net of a fatal case. The material was allowed to dry for
27 days in the test tube and was then moistened with a little sugar
and water to prepare it for feeding. (15) There is a marked difference
between the method of procedure herein described and that given in
1901, (16) when Dr. Finlay said:

I applied a nocturnal mosquito and allowed it to fill itself from a case of yellow fever.
After pricking the side of the insect’s abdomen I mixed the blood which escaped
with a drop of sterilized sirup and fed with it a fresh culex mosquito, and finally
applied the latter to a third soldier (July 29). Two days later, July 31, the soldier
went to the hospital with a fever which was also recorded as “abortive ye‘[luw fever.”

This case (I.. G. P.) was omitted from the paper published in 1881,
as stated, but was included in 1891 in the report from which the cases
here recorded are taken.

Case 4 is further discussed in English in a footnote on page 368 of
the Revista de la Asociacion Medico-Farmaceutica, Habana, Feb-
ruary, 1902. (History of illness vague. Did not go to bed or report
himself sick.) The first 5 cases were newly arrived soldiers, stationed
at Cabanas and who were brought to the city of Habana for exami-
nation once in every 5 days.

Case 9 is cited by Finlay (17) in refutation of our conclusion (18)
that the mosquito is not capable of infecting until about 12 days or
more have elapsed after it has bitten the patient.

Case 55 was a Spaniard, newly arrived, who lived at a country
residence. At both attempts to inoculate him the mosquitoes failed
to bite; nevertheless he was taken sick August 26. other non-
immune who occupied an adjoining room was taken sick with similar
symptoms, a few days later. NEE:: further comment is necessary
except that the cases of the Army commission and of Dr. Guitéras
were 1_;&}Jt under close observation and strict control. Nearly all of
Dr. Finlay’s cases were exposed to infection in the city of Habana
Only four of them come within the recognized periods of incubation.
ﬂzi)Nos. 2,3, 4, and 66. The first three of these were inoculated in
Habana in July, 1881, during which month there were 90 deaths
gﬂglu S};E]lfgﬁéﬂfﬁ?ﬁr ilit}l} tl;a-.t cit:,rh alone. The last was inoculated in

- 1In that mont
reci%rdlea for the city of Habana. g et Bl adlbn Hones
. Finlay has published a great many conjectur '
in I_'E?HIC] to yellow-fever transmissinr{ S:a]rn; uﬂfe's tlizl;i ssIzleLglul'glg? .
belief that the disease was transmitted by the umsquit’n have be o
gmven by our work, but not in accordance with his ideas I on

nd no evidence that he has produced a sinele case of ellc e
by his inoculations. In the first place the m S L e
it et i i | Inosquito is incapable of

L gt 1sease 1n so short a period as 2 to 5 davs aft
L};tti%ntélﬁ llral?:lﬂe?ig, Ibn i!ua second Ela.ce 7 days must be placeﬁ ﬂ,: tlfg

meubation in the human being. Our | i
was between 5 and 6 days. Finlav co e ue Sac=ubeod
E%n_; of yﬂ]fb;;—f?gr incgb&tian hgizwe&v?ﬁéljéﬁpﬁ?y;h%l% m’?ll;ye
eraciency of the o-day quarantine regulation rove that i 1
In man certainly does not exte : el
and in the 30 experimental cassél rg:c?;dgddl?séu{}r Ti - thfl Eé{treme’
the former period has never been exceeded " ke R
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reciting the appearances found upon dissecting the bodies of those
who hgad died of the disease, he publishes a %etter written by Dr.
Salvador Campmany during the following year. Dr. Campmany was
in charge of the Virreina Hospital at Barcelona during the outbreak
of 1821, when, between September 1 and December 20, this hospital
handled the bodies of no less than 8,649 persons dead of yellow fever,
(’Halloran states that Dr. Campmany was at first of the belief that
the disease was contagious, and when he began to take care of the
sick he wore an oilcloth dress. The letter 1s so interesting that I
shall give you the last paragraph verbatim,

The above sketch does not afford grounds for argument as to the contagious or non-
contagious nature of the disease. I shall only state that out of 30 persons of all descrip-
tions who were destined to assist the sick not one took the disorder. The nurses con-
tinually communicated with the sick. When delirious patients eseaped from their
beds the assistants had to take them on their shoulders and replace them in their
respective quarters. On the opening of the bodies the anatomists, in my presence,
involuntarily cut their fingers and hands, and not one was inoculated with the yellow
fever. When the gravediggers carried the dead bodies to the church yard they had to
handle them a great deal before throwing them into the pit, and not one suifered in
his health. In short, not an individual employed in the lazaretto either took the
disorder or was infected by those who were sick of the yellow fever,

One could scarcely desire more complete confirmation than this of
the subsequent demonstration, almost 60 years later, by the army
board, of the noninfectiousness of the clothing, bedding, and dejecta
of yvellow fever patients.

. These were the opinions in 1823 of an observer who had seen and
himself suffered from yellow fever in the West Indies some years
before. Others, however, who were equally qualified to observe,
insisted, and advanced evidence to show, that the disease was
mmported and that it was contagious. In short, the same differences
of opinion and the same dissensions among the highest authorities in
regard to this disease prevailed then as before anc{f since, even to the
gresent day. O'Halloran states that the disease was not declared to

e the American yellow fever until August 14, 1821; that in April a
fleet of 52 vessels sailed from Habana for various Spanish ports, 20 of
them for Barcelona, Cases of yellow fever occurrecﬁ) on some of these
vessels after their arrival in Spain, but for commereial reasons every
effort was made to conceal them and deny their real nature. Many
of the sailors on the infected vessels were, of course, immune, and of
those who were suscéptible the larger number had suffered attacks
during the voyage, so that while they were lying in the Spanish har-
bors the first persons to become infected were those who visited the
ships for the purpose of unloading, making repairs, etc. Some of
these vessels lay at Barcelona early in June, and we are told that
durm% this month ‘‘the bilious remittent or gastric fever was common,
and ultimately El'edqm1ns.ted in so high a degree as in a manner to
supersede all other diseases; and that during the month of July the
bilious remittent fever, with hemorrhagic affection, was common and

obstinate.” The following sentence, quoted verbatim, i
interest to us at present: » 9 atim, 15 of much

in%ig ile T;r:f:hu}i :'1; {j::‘:f.rk that during this month (July) the flies and mosquitoes were
How well this reminds us that the

i 1 8 us same unusual prevalence of

mosquitoes during an epidemic of yellow fever has been noted by a

number of American physicians, including Dr. Rush, at Philadelphia,
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of the contaminated insects must have escaped a i
a café close by, Amistad Street, No. 130, whcfre thn?L %aﬁ-ﬂtgﬁﬁeiefu ﬂe ;31;
‘was attacked with yellow fever on the 12th of September, This
huusa_ was also fumigated, but the same contaminated insects which
had bitten this case or others from the same source must have crossed
Dragones Street and entered another house in the next block, Amistad
No. 95, where a man servant (No. 7) was attacked with fatal ellow
fever on the 14th of September. The next two cases oceurred fn two
newly arrived immigrants (No. 8 and No. 9) who lived together in a
room at Ricla, No. 32, a food distance from the infected uarter; but
they informed us that thegr were in the habit of going almost every
evening to a house in the block next to that of (No. 7) Amistad. No
96, but on the other side of the street, to chat with an immune friend
of theirs. These two men were attacked on the 21st and 224 of
September. The killing of mosquitoes at their dwelling proved

cacious, for no other cases occurred near Ricla 32; but o few of
the contaminated insects still remained in the block of (No. 7). for in
a large tobacco factory occupying the south front of that block two
of the Wnrkmen_ (No. 10 and No. 11) were attacked on the 28th of
September. This time, however, the fumigation and killing of the
mosquitoes within and around the tobacco factory must have killed
the last of the infected insects, for no other ease of yellow fever has
been reported since in Habana,

DESIDERATUM,

The danger of new invasions which might insidiously acquire such
proportions that they should prove difficult of control, comes prin-
cipally from the want of a sure landmark by which to recognize even
the mildest forms of the disease, a want which, it is feared, must
subsist so long as the germ of the disease has not been definitel
identified. ith the certainty that the said germ is contained in
the blood of the patient and also in the head of the contaminated
stegomyia, it was thought that Drs. Reed and Carroll could not
fail to discover that germ, knowing that they had apparently the
best of materials to work upon and the assistance of experts well
trained in the investigation of animal and vegetable germs. Their
failure to do so has therefore caused general disappointment. The
Yellow Fever Commission, howerer, considers it one of its duties not
to let the matter drop, and to avail itself of Dr. Guiteras’s permission
and valuable cooperation for pursuing the search for the yellow-fever
germ at the laboratory of his experimental station whenever a favor-
able opportunity for lc.{}tr}ing so presents itself.

CHARLES FINLAY,
Chairman of the Y ellow Fever Commission.

Hasaxna, January 3, 1902,

" Many years before the Yellow Fever Commission was organized,
Dr. Carlos J. Finlay, of Habana, had formed the opinion that yellow
fever was conveyed by the bites of mosquitoes and had fixed upon
the Stegomyia calopus as the culpable agent. On June 30, 1881,
he began a series of experiments to prove the transmission of the
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: : | in its results. After its adoption

This method was Terﬁ s;gggﬂ& e disease spread from the person
Yery feW Ol O i d. It was also determined to
infected to others in the pmghbml;llmn ol f::rwer i oa i e
destroy 88 many 8 possibe A alye . ito had fo have water
citv. It was known that the female mosqul 7

et d that these eggs could not hatch without
o ;.v hmtlllmti? tlﬁ?:u, ]:ffiti%%f&g Ii?t} beﬂvery uiegt and well protected fmél the
ok . took about three days
hatching process to take place; that the Egﬁﬂ ; I paenl

; hatching the insect had to live the life of a fish
;;3 thl?itsﬂ]:ail;?tfgftﬁia or sixgda.}rs. During this fish stage the ?re
known as larve, and are well known to WETIY bﬂd.?fm tgﬂ_ Smﬂln,tnélir?i
they are nothing but the common wigglers always | f}up tlln' star ne
rain water during the summer months. Now, while in this wigg
stace the insect has to have air, and for this purpose Enugt evei}r
little while come to the sull*{m:e. At the q?d of five or six days the

i hanges into the full-grown mosquito. ;

b %ligrk?msﬁf that this pﬂ,ri_;imgﬂm: species of maaqultu——thel stego}iupp,,
or the yellow fever mosquito—lives and breeds almost altogether ];11
houses and in their immediate neighborhood, and does not EE,:E"E the
house for any great distance. With this knowledge of its life 1§t01]*y,.
the department found it easiest to destroy the mosquito in 1ts Trlgg gl
stage, and the most useful means in this direction they found to be
the doing away with all the little deposits of water in and near inhab-
ited houses, which the wigﬁler must have in order to develop into the
mosquito. The methods herein described were not settled upon, as
might appear from this account, all at once and at the beginning, but
many other methods of waging war against the mosquito were tried,
found impracticable, and dropped. s

With the object of doing away with the breeding places of the
yellow-fever wiggler, all the houses and yards of Habana were carefull
examined and all tin cans, empty bottles, and trash of the same kind,
which were generally found filled with rain water and full of yellow
fever mosquito larve, were carefully carted off. Then the necessary
openings in all cisterns were covered with mosquito netting, so that
the mosquitoes could not get in to lay their eggs. Among the poorer
people, who had only barrels and other similar receptacles for rain
water (and in Habana every family had something of this kind), the
health department arranged these necessary receptacles for them by
placing a wooden cover on the barrel, leaving a hole in the center of
this cover for the entrance of water, and covering the hole with wire
netting, so that mosquitoes could not get in. To enable them to draw
off the water without opening the barrel a cheap wooden spigot was
placed in the lower part.

Now, from the peculiarity of the wiggler, that he has to come to the
surface of the water every few seconds to get air, if we put anything
on the surface of the water that prevents him getting this air, he
drowns just as certainly as a man would who is kept under the water.
Ordinary kerosene oil, a tablespoonful or two to a cistern, spreads
over the surface of the water and kills the wiggler in this way. He
can not break through the scum-of oil to get air. But oil very rapidly
F"ﬂﬁﬂr&tﬂﬂ and has frequently to be renewed. So oil was only used
in Habana where no other method was sucecessful. The privy pits in
all the houses there were in the center of the court, covered enerally
with heavy flagstone. These pits, not being in general aucessiﬁle to the






YELLOW FEVER. 247

e trade with Habana. The ships are carefully inspected by
iltiiem;iiantirm authorities, just as is done in our country. IF dﬂ
erson sick of yellow fever, or suspected yellow fever, 1s discovered,
En is landed at the city wharf, in the heart of the business district,
laced in an ambulance, carried to the yellow fever hospital, which
is well within the city limits, and treated there. The only precau-
tion taken is to see that Habana mosquitoes do not get an oppor-
tunity to bite him. The authorities at Habana thoroughly believe
that if they can prevent mosquitoes from biting a yellow fever patient
the city will be entirely safe in handling him and taking care of him.
In 1901, during the height of the yellow fever work at Habana, a
town of about 5,000 inhabitants, some 12 miles from the city, became
badly infected with yellow fever. This town, Santiago de las Vegas,
was practically a suburb of Habana, and the business communication
with the city was very intimate. We found that people whowere
working at Santiago lc?; las Vegas were constantly getting sick of
ellow fever, and as soon as they found themselves sick would come
into Habana to the homes of their friends and relatives to be taken
care of. Inorder to do away with this source of danger, a large force
of men was put at work at Las Vegas, on the lines above described.
The whole town was systematically Eg-::-ne through from house to house,
and at the end of about six weeks of this work the disease was entirely
wiped out and we had no more trouble with infection from Las Vegas.
1 mention this as showing the possibility of takmgka small town and
getting rid of the disease rapidly by mosquito work.

We had other mosquito work going on in the suburbs of Habana,
among the truck gardens and irrigated fields where grass was grown.
But tﬁa yellow-fever mosquito does not breed to any great extent in
such places, and I do not think this work had much effect upon the
vellow fever. But malaria, as I have above mentioned, is also carried
exclusively by a mosquitonamed the “ anopheles.” Now, thismalarial
mosquito likes to breed in places where there are little puddles of
water, cow tracks, horse tracks, and similar depressions in grass
ground, and the work in the suburbs had its prineipal effect upon this
mosquito. It was not desirable to stop irrigation, as the livelihood of
all these small farmers depend upon it, but by taking advantage of
the fact that a deposit of water had to remain undisturbed at least 10
d_aays to breed a mosquito, we could allow them to irrigate freely, pro-
vided the water did not remain longer than a week. The health de-
partment had all this area arranged with shallow, superficial ditches
which would not interfere with irrigation, but would allow rapid
drainage when the water was taken off. All pools and puddles which
had no economic use were kept drained, and ditches and streams kept
clean of grass and obstructions.

er once getting the country cleaned up at public expense, and
the matter explained to the farmer, he was fined in the same way as
the householder in the built-up portion of the city, if wigglers were
discovered on his premises. Wﬁnﬁa I do not think that these measures
aided us particularly in yellow fever, they had a marked effect upon
malaria. In 1900, the year before the mosquito work commenced, we
had in Habana 325 deaths from malaria. = During 1901, the year in
which mosquito work was commenced, we had 151 dedths fiom
malaria. In 1902, the second year of mosquito work, Dr. Carlos
Finlay, the health officer of Cuba, reported 77 deaths from malaria in






























