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A LECTURE
VACCINATION AGAINST CHOLERA.

Delivered in the Evamination Hall of the Conjoint Board of the
Royal Colleges of Phystcians of London and Surgeons of
England, December 18th, 1895,

By W. M. HAFFKINE, Bc.D.

Tag PriNcIPLES OF PREVENTIVE INOCULATION.

Berore dealing with my work in India allow me to re-
capitulate here the chief ecircumstances connected with the
problem of preventive inoculation. After experimental
medicine had been inaugurated the efforts of bacteriologists
remained for a long time councentrated on that classical
form of infectious disease, splenie fever, in connection with
which the fundamental laws of the new science have been
elucidated. It was reserved to Dr. Koch to discover in the
formation of spores the means by which the microbe of this
disease, when outside the animal body, protected itself
against the external world. Bhortly after this it has been
found that the spores not only preserved the life, hat aso
all gpecific properties of the microbe, and that it is owing to
this circumstance that the bacillus of anthrax is one of the
most constant species of schizomycetes known. On the other
hand, a great mutability of properties has been discovered in
all microbial virus not pussessing spores, or in which sporifi-
cation is arrested for a certain period. On the bacillus of
chicken cholera Pasteur observed for the first time the loss
of virulence in a microbe of a high infectious power. BSince
then it has been found that the virus of every disease,
although it remains constant in the nature of the affection it
produces, varies without limit in virulence; that in one and
the same specimen this property can be diminished or
strengthened by special proceedings, and that in this we
have the greatest part of the explanation of the variability
of disease in individuals and communities.

This wvariation in virulence was familiar to all ob-
gervers, and from time immemorial has been turned to
advantage by the peoples of the East. It is known that the
practice of inoculation against small-pox was originated from
the observation that there are mild and severe epidemics of
the disease, and that people affected in mild years remained
immune in severe years. At the appearance of a non-fatal
epidemic every one wished to get through the disease, and
not only did not avoid infected people, but sought their
presence and a close contact with them. A practice thus
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found that with the increase of the doses the amount of loeal
pain, and especially that of general discomfort, was propor-
tionately increasing, the fever was of a more severe type, and
lagted longer, disabling the men for work for four, five, and
more days. In Dr. Powell’s mind there remained no room
for doubt that with the increase of the doses the operation
would become fatal to man. The limit of the doses adopted

for the strength of the vaccines we used was between } and
+ of a culture,

From this it will be seen that it is a matter of vital im-
portance, a sine qud non, in order not to exceed or fall below
the intended reaction, to have a method of fixing the pro-
perties of this modifiable microbial virus, to keep it at the
same degree of activity, and to know exactly the amount of
power contained in a given dose.

The general method worked out for that purpose consists in
finding out an animal susceptible to the given virus, and dis-
covering the conditions in which the virus can be trans-
planted from animal to animal witheut interruption and
without having recourse to artificial media. Jenner's method
in its esgential featurea remains intact, and our proceedings
correepond exactly to the caltivation uf vaccinia from calf to
calf, or from vaccinated man to man. The particular diffi-
culties which were connected with the diseases for which
vaccines have been worked out, have been treated in
the technical literature, and I believe there is no room for
dealing with the matter in the present lecture. The terms
virus and vaccine are gtill nsed in the same sense as they
were used in regard to small-pox. The infections substance
from a subject who naturally fell ill from a disease—a small-
pox patient, a rabid dog, a person affected by cholera—is a
virus ; the Eastern practice of inoculating small-pox virus
against small pox is variolisation. On the other hand, the
substance cultivated under conditions intended to keep the
morbid agent at a given and fixed state of virulence, permit-
ting the use of it with safety and sure measurement, such
as %enn&r‘a calf lymph, or Pasteur’s rabies emulsions, is a
vaccine, and the ap&)]icatiun of such substances for preventive
treatment is called—following the suggestion of Pasteur and
in honour of Jenner who first used the term—vaccination.

The method which 1 worked out for the é)reparatmn of
two cholera vaccines, one weakened and a second one strength-
ened, has been described in my previous lecture delivered
in this hall three years ago. S, iy

It is the difference between vaccination and variolisation
that distingunishes the method which 1 have applied in Indlia
from that tried in Spain by Dr. Jaime Ferran in 1885. Ferran's
operations consisted in inoculating vibrios collected from
eﬁnlem patients. The method employed in India consists in
inoculating a vaccine worked out following the proceedings of
Jenner and Pasteur. y :

The difference between the two operations is such that
Jenner's method has survived criticism and the test of a cen-
tury’s daily application, and has been vastly generalised ;
the other method, imitating the inoculation of small-pox
virus against small-pox, had to be abandoned on every occa-
gsion where attempts to apply it were made, At present
there is not a single practice, in therapeuties or 1n pre-
ventive medicine, where the use of living virus taken directly
from infections persons, is allowed, whether on individual
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subjects, or, still less, in application to whole populations.
The attempts made by Toussaint, previously to Pasteur’s
operations, of inoculating anthrax virus against anthrax, died
out without the slightest possibility of practical application,
In the treatment against anthrax by Pasteur’s method, an ex-
cessive attenuation of the first anthrax vaccine, which was per-
mitted to fall below the desired amount of virulence, caused
on some occasions serious accidents. The neglect to make
strict distinetion between vaccine and virus was respongible
for a disaster which oceurred in the inoculation of sheep
against anthrax in the south of Russia. The misadventure
led to a prolonged suspension of all anthrax inoeulations in
that country, and partly in Austria-Hungary, and Italy; but
one shudders to think of any similar accident oceurring, in-
stead of a flock of sheep, in a regiment of men. The attemdpt.ﬂ
at inoculating eholera virus against cholera by Ferran had to
be stopped by the Spanish Government, and was disapproved
by all commissions sent out to investigate these operations
by the Governments of Spain, Great Britain, France, Eussia,
Belgium, a result which was used as one of the arguments,
seven years later, by the Government Committee in Russia,
in refusing to admit the trial of my method of protection
against cholera. On the other hand, vaccination against
rabies has been faing on thesge ten years with a marvellous
precision, and has beem already ag;idied to about 15,000
people in France alone; innumerable flocks of domestic
animals are vaccinated yearly in different parts of the world,
against anthrax and pig-measles. And now we come to re-
cord the results of npwards of 70,000 injections of living
bacteria, performed on 42,179 people, without having to re-
cord a single instance of mishap or accident of any de-
scription produced by our vaccines.

Inniany EXPERIENCES.

My actunal work in India lasted twenty-nine months, be-
tween the beginning of April, 1893, and the end of July, 1895.
During this period the anticholera vaccination has been
applied to 294 British officers, 3,206 British soldiers, 6,629
native soldiers, 869 civil Europeans, 125 Eurasians, and 31,056
natives of India. The inoculated people belonged to 98
localities in the North-West Provinces and Oudh, in the
Punjab, In Lower Bengal and Behar, in the Brahmaputra
valley and in Lower Assam. No official pressure has been
brnught on the population, and only those have been vacei-
nated who could be induced to do so by free persmasion. In
every locality efforts were made to apply the operation on
parts of large bodies of people livin t.ogehie:, under identical
conditions, in order to compare their resistance in outbreaks
of cholera with that of not-inoculated people belonging to the
same unit of population. This object has been obtained in 64
British and native regiments, in 9 gaols, in 45 tea estates, in
the fixed agricultural population of the villages parallel to
Hardwir pilgrim road, in the bustees of Calecutta, in a certain
number o boarding schools where the parents agreed to the
inoculation of their children, in or hanages, etc. The vast
majority of inoculated &:euple lived thus under direct observa-
tion of the sanitary and medical authorities of India.

Cholera broke out in the inoculated localities from 1 to 459
days after the operation, and careful statistics of occurrences
were immediately collected by the corregponding civil and
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Daring the first period of 5 days subsequent to the i
vaceing cholera oceurred 1:'113 houses : RSO R AR

76 non-{i:gg:}ﬂatud had 5 cases (6.68 per cent.), with 3 deaths (4 per

62 inoculated had 3 cases (5.77 per cent.), with 2 deaths {5.77 per cent)
During the second period of 5 days subsequent to tl ond ooty
s l:lmllur:. Efﬂlgmd iy L uq I the second incculation
non-inoculated had 2 cases (25 t.), with 2
AItﬂ“ tl]nucull&tad, N0 CASes, o ) dentha (25 per oent.).
r the 10 days necessary for the preventive treatment had i
and up to the 469th day, the disease visited 24 hnualeu, &Tﬂ;la?d
following results :
283 |:u:|n|1-hu:|n::lulllv£ ?ﬂ had 35 cases (14.45 per cent.), with 34 deaths (12.93
per cent.
13 inoculated had 1 case (0.75 per cent.), with 1 death (0.76 per
1}1 a child that had not been brought up for the aécung lngﬁﬂ;;:
on.

Thus, atter the expiration of the first 10 days, the inocu-
lated members of the affected houses had 17.%4 times fewer
deaths and 19.27 times fewer cases than the non-inoculated
inhabitants of the same houses, and this proportion was
maintained up to the 459th day after vacecination.

(d) The last observation comes from the Brahmaputra valley,
where Surgeon-Captain Hare, of the Indian Medical Service,
my co-worker during the last eight months of my stay in
India, is continuing now the work of inoculation for the
Agssam Government. Dr. Hare's full account of this observa-
tion has not yet reached me, but from a communication of
the Health Officer of Caleutta, and from the Indian papers
it appears that 350 Khassia Hill coolies had been collec
for the survey party of the Assam-Burmah Railway and put
under the escort of a detachment of Goorkhas, when cholera
broke out amongst them. The largest part of the coolies
immediately submitted to the preventive inocumlation, the
rest remained uninoculated. The result was that among the
not inoculated minority there were 34 cases, with 30 deaths :
whereas the inoculated had 4 fatal cases, In this instance,
also, the inoculation appears to be applied not as a preventive
but as a curative for an existing epidemic, and the result, if
the information is complete, has been the reduction of the
mortality of more than seven times.

SUMMARY.

The following seems to be a summary of the results
observed up to now :

1. In all those instances where cholera has made a large
number of victims, that is to say, where it had spread
gufficiently to make it probable that the whole population,
inoculated and uninoculated, were equally exposed to the
infection, in all those places the results appeared invariably
favourable to inoculation.

2. The treatment applied after an epidemic actually breaks
out tends to reduce the mortality even during the time which
is claimed for producing the full effect of the operation. In
the Gaya Gaol, where weak doses of a relatively weak vaccine
had been applied, this reduction was to half of the number of
deaths; in the coolies of the Assam-Burmah survey 'pnrty,
where, as far as 1 can gather from my preliminary informa-
tion, strong doses have been applied, the number of deaths
was reduced to one-seventh. This fact would justify the
application of the method independently of the question as
to the exact length of time during which the effect of this
vaccination lasts. .

3. In Lucknow, where the experiment was made on small
doses of weak vaccines, a difference in cases and deaths was
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atill noticeable in favour of the inoculated fourteen to fifteen
months after vaceination, in an epidemic of exceptional
viralence. This makes it probable that a protective effect
could be obtained even for long periods of time if stronger
doses of a stronger vaccine are used.

4, The best results seem to be obtained from applieation
of middle doses of both anticholera vaccines, the second one
being kept at the highest degree of virulence obtainable.

b. %['he most prolonged observations on the effect of such
middle doses were made in Calcutta, where the mortality
from the 11th up to the 459th day after vaccination was,
among the inoculated, 17.24 times smaller, and the number
of cases 19.27 times smaller than among the not inoculated.

EEsULTs OF ANTICHOLERA INOCULATION.

The evidence accumulated up to now is decidedly in
favour of the anticholera vaceination, and my own conviction
in the matter is more and more strengthened. The special
respongibility, however, which lies on me in this subject
forces me to point out that the number of observations is not
yet very large, and that it is most desirable that the results
obtained should be further confirmed by new and more ample
information. At the same time, you will find it, I hope,
pardonable on my part if, before finishing the review of the
results, I cite the opinion expressed on the subject by
the scientiat who himself accomplished the first and the
most difficult part of the cholera problem, and whose dis-
covery was the starting point of the whole of the modern
researches on cholera.

When recapitulating with Professor Koch the data of my
report to the Government of India, I said that, in my idea,
the results tend to prove the efficacy of the method, but that
I feel necessary to do all in my power in order to confirm
them by new observations, I was most happy to learn that,
for Professor Koch, the demonstration was aE:ea.djr complete ;
that he believes the protective power of the method to be
established finally by the observations collected in India up
to now ; that further perfections and simplifications may be
posgible, but that the main question at issue, the chief part
of the problem, is solved by the facts recorded in the above
report. Profesgsor Koch gave his kind permisgion to quote
these decisive conclusions in this Hall and to use the very
terms I used, and he added that, in his eonvietion, the chief
struggle against cholera mugt certainly take place on the
banks of the Ganges, in the home of the disease; that this
struggle is to be effected by preventive inoculation, and that
he sees in the application of this method the way in which,
by gradually restricting the area of the extension of the
disease, it shall be brought to such a limit when it will
become possible to control its prevalence by simple measures
of a sanitary police.

ProGrRAMME For NEXT OPERATIONS.

Allow me now to consider the question whether the new
facts brought to light during my &:aance in India ought to
be incorporated into my method of anticholera vaccination.
The treatment by antitoxic gerum, which by now may be con-
sidered as having proved a decided success in diphtheria
could not, unfortunately, be substituted for a reventive vac:
cination, its effect being rapidly worn out Ey the system,
According to the observations made up to now, neither the
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antidiphtheritic nor an anticholera serum could be used for
protecting a population a%(ainnt. an epidemic lasting more
than a few days, not to speak of an endemic prevalence of the
disease. The question stands otherwise as regards the
possibility of treatment in individuals actually affected with
cholera. ﬁ.lthnugp in this particular disease we have against
us the great rapidity with which the symptoms take hold of
the system, the antitoxic serum has accomplished in other
instances such excellent results that thereis every possibill

of its being beneficial in the case of cholera also. I intend,
therefore, on my return te India, to give, in connection with
the physicians of the country and with the help of Professor
Pleiffer from Berlin—who most kindly put at my disposal
all his experience in the matter, as well as a supply of
averyactive antitoxic serum—an extensivetrial tothismethod.

In case a simple application of the antitoxin serum
proves to be insufficient to stop the rapid course of the sym-

toms, I intend to combine it with intravenous saline in-

ections and to prolong in this way the period left for treat-

ment. Andif in this case also the attempt should fail, T
ghall try to utilise the new therapeutic for accelerating the
effect of my vaccines in a manner which I will characterise in
a few words. We have seen up to now that in the places
where anticholera vaccination has been applied in a preva-
lent epidemic, the total number of deaths was reduced from
two to seven timeg in comparigson with the deaths in the
non-inoculated, but the effect of the treatment was nil in the
first four or five days afler the first inoculation. There is the
possibility that, by injecting a mixture of my vaccines with
a powerful antitoxic gserum, the mortality may be reduced
also in the first days after the treatment, the serum arrest-
ing the disease for the time necessary for the vaccines to
produce their full effect. The admixture of antitoxic serum
with the vaccines may mitigate the vaccinal reaction, as has
been suggested to me by!Professor Wright from Netley,and
this reduction of reaction may possibly reduce the amount
of active protection conferred by the wvaccines. A series of
experiments have therefore been undertaken in the Netley
bacteriological laboratory in order to investigate this impor-
tant question.

Mr, Chairman and Gentlemen,—On the day when I came
back from my expedition to India, I found my former chief,
M. Pasteur, lying on his bed of death. hatever might
have been his appreciation of the work done in India, there
can be only one deeire on my part, that all the honour for
the results which may Enaaibly come out of my efforts, should
be referred to him, to his sacred memory.

To the Government of India, the gentlemen of the
Indian and Army Medical Staff in India, to Professor Hankin
in Agra, Dr. Powell, and especiallly to Dr. Simpson, the
eminent health officer of Caleutta, 1 address my hearty ex-

ressions of gratitude for the assistance they have given me
in carrying out my work. I beg these gentlemen, if my
present words are destined to reach them, to accept this

ublic acknowledgment that without their most efficient help
fwnnld have never been able, with all my individual powers,
to accomplish in India the smallest part of the work which
has been done. /

I also beg the Chairman and the or%fm_aera of the present
meeting to accept my best thanks for having given me this
opportunity of making the present communication.,



