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(Continued from page 403.) o
IF one consider all the qualities of.the comma-bacilli that I have
hitherto described, one must be convinced that they bélong to a
special well characterised species of -bacteria; and that, by means of
their characteristic qualities, they can easily be recognised and dis-
tinguished from other bacteria.

After obtaining this conviction, it was, above all,” important to
establish the relations between the comma-bacilli and the real pro-
cess of cholera ; and, first, I had to investigate whether they are to
be found in all cases of cholera, and whether they are absent in all
other cases; that is, whether they belong exclusively to cholera. In
this direction, as large a series of cases as possible was thoroughly in-
vestigated. In Egypt, ten post mortem examinations could be turned
to account. It is true these were only microscopically examined ;
for I was not then sufficiently acquainted with the qualities of the
comma-bacilli, which they show while growing in food-gelatine, to be
‘able to make use of the gelatine-process for proving the presence of the
bacilli. But I was convinced by careful microscopic investigation
of the presence of the comma-hacilli in all these cases. In India, forty-
two post mortem examinations were made both microscopically and by
cultivations in food-gelatine, and in no case were the bacilliabsent. Ina
series of cases, which had been very acute, an almost pure cultivation
of comma-bacilli was met with in the intestinal canal. Further, in
India, the dejecta of thirty-two cholera-patients were similarly ex-
amined, and each time comma-bacilli were present in them. The
liquid vomit of cholera-patients was also often examined; but
comma-bacilli were only found twice in the vomit, and in these cases
the quality of the vomit enabled us to conclude that it was not pro-
perly the contents of the stomach, but contents of the intestine,
which had been driven upwards by abdominal pressure, and evacuated.
The liquid had an alkaline reaction, and looked exactly like the con-
tents of the intestine. I have also found comma-bacilli in eight other
post mortem preparations, some of which I had previously had sent me
from India, and others I had received from Alexandria, from Dr.
Kartulis and Dr. Schiess Bey. Finally, I recently made two post
mortem examinations at Toulon, together with Dr. Strauss and Dr.
Roux ; and in these cases also, as well as in the dejecta of two patients,
comma-bacilli were found. In these two post mortem examinations at
Toulon, we had to do with exceptionally characteristic and acute cases.
One of the men, a sailor, was to have been dismissed from the hospital
on the same day, as convalescent from malaria; but this could not be
done, for at about eleven o'clock  in theé morning he had an attack of
cholera. He died in the afternoon at three, and the corpse could be
dissected by half-past three. I will here observe that, in almost all
the cases examined by me, the post mortem examinations have been
made a very short time after death. We have often made the dissec-
tions immediately after death; in most cases, two or'three hours, at
latest, after death; so that post mortem putrefaction could not yet have
had the effect of changing the condition of the intestine or of its con-
tents. In the case mentioned, as in those of a number of earlier post
mortem examinations, we could also convince ourselves of the presence
in the intestine, in very acute cases, of almost a pure-cultivation
of comma-bacilli. I was able to demonstrate this fact to Dr. Strauss
and Dr. Roux, who had not as yet succeeded in proving the existence
of comma-bacilli either microscopically or on firm nutritive soil. These
gentlemen had always been of opinion, Dr. Strauss told me, that a
special - trick in the preparation was necessary in order to colour and
cultivate the comma-bacilli. Then, however, they were convinced
that nothing is more simple than this, if only a pure and uncompli-
cated case be chosen for investigation. )

In the second post mortem examination also in which I took part at
Toulon, the comma-bacilli were found in the intestine in almost a pure
cultivation. I then asked Dr. Strauss to take this opportunity of
showing me the micro-organisms which, according to his view, are
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found in either case:. .- L i o

If we'add all these cases together, nearly gne‘hundx:eﬂ have been ex-
amined with regard to the presence of comma-bacilli, and the bacilli
have been found in all of them. But the investigation. has not only

roved the existence of the comma-bacilli, but, as I have repeatedly
ginted, they always stang in exact proportion to the cholera:process
itself ; for, where the real cholera-process proper ggused the greatest
modifications in the intestine, namely, in the lower section of the small
intestine, they were to. be found jn greatest numbers ; from these up-
wards they diminished more and more. In the most uncomplicated
cases, they appeared almost Jike: pure cultivations. The older the
cases, and the more secondary modﬁcations have taken place in the
intestine, the more do they recede ifxto the background. L

In accordance with the cholera-materjal that I have so far examined,
I think I can now assert that comma-bacilli are never found absent
in cases of cholera; ‘they are something that is specific to
cholera. o o S

As a test, a considerable number of other corpses, dejecta from
patients and persons in good health, and other substances containing
bacteria, were examined to see if these bacilli, which were never mis-
sing in cases of cholera, might, perhaps, occur elsewhere also. ~ This
is a point of the greatest importance in judging the causal connection
between comma-bacilli and cholera. ] L

Amongst these objects for investigation was the corpse of a man-who
had had cholera six weeks before; and had afterwards died of an®mia.
There was no farther trace of comma-bacilli to be found in his intes-
tines. The dejecta of a man, who had had an attack of cholera for
eight days previously, were also examined ; his stools were already
bgginning to be consistent; in this case also comma-bacilli. were
absent. :

I have also thoroughly examined more than thirty corpses, in order
to convince myself more and more that these bacilli are really only
found in cases of cholera. Corpses of those who had died of afféctions
of the intestines, e.g., of dysentery or of those catarrhs of the intes-
tine frequently mortal in the tropics, were chiefly selected for this pur-
?ose; also cases with ulceration in the intestine, a case of enteric

ever, and several cases of bilious typhoid.

In the last namsd disease, the modifications in the intestines are at
first sight very similar to those which take place in severe cases of
cholera, in which hemorrhage of the intestine takes place. Thesmall
intestine is in the lower section infiltrated by hemorrhage ; but,
strange to say, this change affects rather the Peyer’s dpa.tches in bilious
typhoid, whilstin cholera they are very little changed. _

gn all these cases where we had to deal chiefly with diseases of the
intestine, no trace of comma-bacilli was to be found. Experience
teaches that such affections of the intestine make people especially
liable to cholera. So one might have presupposed that comma-bacilli,
if they were to be found anywhere else, must be found in these cases.
Besides these, dejecta of a large number of dysenteric patients.were
examined without the comma-bacilli ever being met with. I con-
tinued these investigations afterwards in Berlin, together with Dr.
Stahl, my untiring fellow-labourer, a man who promised much for the
investigation of bacteria, had not an early death unhappily put an
end to his work. We examined a considerable number of. various
dejecta, especially of children’s djarrheea, as well as that of grown-u
persons ; saliva also, and the mucus that adheres to the teeth an
tongue, and which abounds in bacteria, for the purpose of finding
comma-bacilli, but always without success. Various animals were also
examined with this view. - Because a complication of symptoms very
similar to those of cholera can be obtained by arsemical poisoning,
animals were poisoned with arsenic, and afterwards examined. A

reat number of bactéria were found in the intestines, but no comma-

acilli. Nor were they found in the sewage from the drains of the
town of Calcutta, in the extremely polluted water of the river Hooghl
in a number of tanks which lie in the villages and between the ﬁuts
of the natives, and contain very dirty water. Everywhere, where I
was able to come acress a liquid containing bacteria, I examined it in
search of comma-bacilli, but never found them in it. Only once did
I come across a kind of* bacterium which, at first sight, bare a strong
resemblance to comma-bacilli, and that was in the water which, at
high-water, floods the land of the salt water lake that lies to the
east of Calcutta ; but, on a closer inspgction, they appeared larger and
thicker than comma-bacilli, and theil cultivations did not liquefy
gelatine. w' o

Besides these observations, I have had a considerable experience in
bacteria, but I cannot remember ever having seen bacteria resembling
the comma-hacilli. ; I have spoken to several people who have made a

to bp,foqund,iin.cholera-blood. But -theseappearaness were nat,to be

great number of cultivations of bacteria, and have also had experience,
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Vit all have ‘teld mé ‘that they have not''yet seen:sudh 8 kind' of
bacteria, I, therefore, think I may say positively that the -comma:
becilli-are constant concomitants of the-cholera-process, and that they
#ré-never found elsewhere, - 7 L i
- The question to- be answered now is, liow we are to represent the
relation between the comma-bacillus and -the cholera-process. In
answering this question, three different assumptions mdy be made, - it
g?:: be said, first, that the cholera-process favours the growthof camma-
acilli by preparing the nutritive soil for them, and that, consequently,
80 ing an inerease of precisely this kind of bacteria’takes place. If
his assertion be made; then one must start with the presupposition that
evérybody already has comma-bacilli in his body at the. time when he
igattacked by cholera ; for they were fottid in the widst various places
in India, in E%yf'pt, in France, and in peoplé of most various origin and
rationality. - On this assumption, this kind ‘of baeteria mnst be oné of
the:most Widely spread and most ustal kind. - ‘But the contrary is the
fact4 for they arenot found, as we have seen, eitherin those persons who
are suffering from other diseases, or in persons in good health, or, ex-
cépt- in ‘mian, in places favourable for the development of bacteria ;
they aré always found only where cholera is prevailing. . This assump-
E:?lro caﬁnl(i}t;' therefore, be regarded as admissible, - and must, ‘therefore;
ed. i ,
& Swt})n}:}l , one might .try to explain the regular concurrence of comma-
bacilli and the cholera-process in this way: that conditions are created
by the disease, by means of which, amongst the many bacteria that
are to be found in the intestine, one kind or another is changed, and
assumes the 'qualities that we have observed in the comma-bacillus.
But; in regard fo this explanation, I must confess that it has no actual
foundation whatever, and is a pure hypothesis. So far, we know of no
transformation of one kind of bacteria'into another. The sole instances
of transformation in the qualities of bacteria rest on their physiological
and’ pathogenic effects, not on fHeir form. - Anthrax-bacilli, for in-
stance, when treated in a particular manner, lose their pathogenic
effect, but they temain quite unchanged in form. In this instance;
we -havé an’example of loss of p'athogenic qualities,  But this is
precisely the opposite of what would take place by the transformation
of harmless-intestinal bacteria into-dangerous cholera-bacilli.  Of this
latter kind of change from harmless into harmful bacteria, there is no
instance that has been ever shown. ‘-Some years ago, when the investi-
gation of bacteria was only in its first stage, such an hypothesis might
some degree of justification have been made. But the further
the kriowledge of bacteria has developed, the more certain has it been
shown that, in regard -to shape, bacteria aré extraordinarily eonstant.
‘With special reférence 10 comma-bacilli, I will further remark that
they retain the qualitiés above described when raised outside the human
bady. For instance, they were répéatedly cultivated, from ome to an-
her cultivation, in gelatine, to the number of twenty cultivations,
and must have returned to: the known forms of ‘the common intestinal
bietetia, if they were not as constant “in their qualities a3 other bac-
terda’; “but'this was by no means the case. Co
" ‘Thefe only temains the third assumption—namely, that the cholera-
proeess and the comma-bacilli stand in immediate connection with -one
another ; and, in this respect, I know of no other supposition than that
the comma-bacilli-are'the cause of the cholera-process ; that they precede
the disease, and that they produce it. The opposite would be, what I
hive just explained, tHat ‘thé cholera-process produces the comma-
baeflli; and this is, as was shown, not possible. As far as I am
myself ‘concerned, the matter is clear, that the comma-bacilli are the
¢ause of cholera. SR ‘ - _
" Now it can certainly be demandéd that; if ;this be the case, further
proofs'should be brought in support of it, and above all, that the
dholefa“-{l‘oeesé should be ‘produced: experimentally by means of the
¢smma-bacilli. Every imaginable effort has therefore been made to
meet - this demand. "The only possible way of giving such adirect
proof of the cholera-producing effect of comma-bacilli is to make ex-
periments on animals, which; if' we are to believe the statements of
writers on' the subject, can be done-without any difficulty. - It has
been‘said that cases of cholerd‘occurred amongst cows, ‘dogs, poultry,
dlepliants, eats, and several dther animals; but on closer examination
these'statements are found to be.quite unreliable. - As yet we have no
certain in§tance of animals falling' spontaneously ill ‘of cholera in
peridds “ of cholera. All experiments, also, which have hitherto
been .made on' animals with -cholera-substances, have either
given ‘a- negative result, or, if they were said to give a positive
result, they were not sufficiently supported by evidence, or were
disputed by other expérimenters.  We 'occupied ourselves, never-
theless, in the -most-cateful and detailed ‘matiner, with ' experi-
fents on animals. : Because' great value “must. be laid on the re-
ults on white mice obtained by Thiersch, I took fifty mice with me
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from Berlin, and made kinds of experimpents on them, at first
feeding them on th&’,dajegtll of 'choIers»Ya.tiqﬂts?and the contents of
the intestine of cholera-corpses. We followed Thiersch’s rules as accu-
rately as possible, not only feeding them with fresh material, but
also with- the same.'food after:the. fluids had’began to, flecompose.
Although these experiments were constantly repeated with material
from fresh cholera:cases, our mice rémained héalthy. “We then made
experiments on monkeys, - cats, poultry, dogs, and various other
animals that we were able to get *hold of ; but we were never able to
arrive at anything in animals similar to the cholera-process. In pre-
cisely the same manner we made experiments with the cultivations of
comma-bacilli ; these were also given as food in all stages of develop-
ment.. When experiments were made by feeding ‘the animals with
large. quantities of comma-bacilli, on killing them, and examining the
contents of their stomachs and intestines with, a view to find comma-
bacilli, it was seen that the comma-bacilli had already perished in thg
stomach, and had usually not reached’the intestinal canal. Other
bacteria are different in this respect, for a beautifully red-coloured
micrococcus. was found accidentally at Calcutta, which was' easily re-
cognised by its striking colour, and was therefore especially suitable
for such an experiment. . This micrococcys was, at my reqpest,. given
by ?)17. _Barclay, of Calcutta, to mice as food, and the contents of the
intestines of these animals were placed upon potatoes. The red
colonies of the micrococcus again formed, which had thus passed the
stomach of the mouse uninjured. On the other hand, comma-bacilli
are destroyed in the stomachs of animals.. We were forced to conclude
from this that the failure of these experiments by feeding the animals
was due to this property of the comma-bacilli. The experiment was
therefore modified by introducing the substances direct into the intes-.
tines of the animals. The belly was opened and the liquid was in-
jected immediately into the small intestine with a Pravaz’s syringe.
The animals bore this very well, but it did not make them ﬂf We
also tried to bring the cholera-dejecta as high as possible into the in-
testines of monkeys by means of a long catheter. Thissueceeded very
well, but the animals did not suffer from it. I must also mention that
purgatives were previously administered to the animals in order to
put the intestine into a state of irritation, and then the infecting sub-
stance was given, without obtaining any different result. -The.only
experiment in which the comma-bacilli exhibited a pathogenic' effect,
which therefore gave me hope at first that we should arrive at some re-
sult, was that in which pure cultivations were injected directly into the
blood-vessels of rabbits or into the abdominal cavity of mice. Rabbits
seemed very ill after the injection, but recovered after a few days.
Mice, on the contrary, died from twenty-four td forty-eight haurs
after the injection, and comma-bacilli were found.in their blood. .

Of course, they must be administered to animals in large quanti-
ties; and it is not the same as in other experiments connected with
infection, where the smallest quantities of infectious matter.are used,
and yet an effect is produced. ~In order to arrive st certainty whether
animals can be infected with cholera, I made inquiries everywhere in
India whether similar diseases had  ever been remarked in India
amongst animals. In Bengal, I was assured such a phenomenon had
never occurred. This province is extremely thickly populated,.and
there are many kinds of animals there which live fogether with human
beings. One would suppose, then, that in this country, where
cholera exists in all parts of it continuously, animals must “often re-
ceive into their digestive canal the infectious matter of cholera, and,
indeed, in just as effective a form as human beingg, but no case of an
animal having an attack of cholera has ever been: observed there.
Hence I think that all the animals on which we can make experiments,
and all those, too, which come into contact with human beings, are
not lable to cholera,  and that a real cholera-process cannot be
artificially produced in them. We must, therefore, dispense with them
as a material for affording proofs. : ,

But with this I do not by any means intend to say. that no proof at
all.can be brought of the Ea.tho nic action of comma-bacilli. I have
already explained to you that, for my own part, I can form no other
idea, even without these, experiments on animals, than that a causal
cotrnection exists between the comma-bacilli and the. cholera-process.
Should it prove possible later on to produce anything similar to cholera
in animalls), thai would not, for me, prove anythipg more than the
facts which we now have before us... Besides, we know of other dis-
eases which cannet be transferred to animals, e.g., leprosy ; and yet
we- must admit, from all that we know of leprosy-bacilli, that they
are the cause. of the disease. For this disease, also, we must dispense
with experiments on animals, because as yet no species of animals has
been, . found susceptible to leprosy. It 'is probably the same with
enteric fever,; I do not know that anyone has ever sticceeded in infect-
ing animals with it. 'We must be satisfied with the fact, that we verify
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the constant presence of a, particylar-kind of hacteria in the disease in'
question, and the abgencq of the samé bacteria in‘{ot}ie’r disegses. The
bagteria in 'mstioﬁ mjist always Goincide. exactly with:the infections
principle of this particular: disease, and to this: point I atfach . great
value ; the presence of pathegenic-bacteria must be one coresponding
to the pathological tiansformations in the body, and fo, the course of

the disease. ‘On the other hand, we know of diseases of animals, also, |-
which cannot be transferred to human beings;‘for.'examﬁie,_rinder- )

pest_and pnewmonia of ‘cattle. We meet here with a~ phenomenon.
widely spread 'in nature. "Almost ‘all parasites are restricted to only
one or very-few species of animals, which act as their host.” I remind
you of tapéworms; many kinds of animals have their own speeial
tapev;lorm,, which: can only develop in one species-of animal, and in
no other. ° . -

‘We must, therefore, dispehse with this gart of . the proof in a large |

number of infectious diseases, which number also includeés the exan-
thematie, diseases ; and we can do this the more readily, because we
already know a whole series of other diseases, which are caused by
pathogenijc organisms, in which, however, the conditions in other
respects: are the same, and of which we know with perfect eertainty
‘that the disease is occasioned by the micro-grganisms belonging fo
these diséases, whilst we have Dever yot scen 't‘;mﬁ’i?fé disease produces
a specific micro-organism. I -think that, after having become:
acquainted with a whole series of such diseases caused by micro-para-
sites, we are justified in drawing an analogous conclusion.

But, further, some observations are before us which are as good as
experiments on human beings. We ean look upen them as complete
experiments whieh have taken place under. natural conditions.. The
most important of these observations is the infeetion of those per--
sons who are occupied in handling ,olerafliifn, " I have often had an
opportunity of éxamining. cholera-linen, and have always found the
comma-bacilli in’enormous numbers, and generally in a reguldr pure
cultivation, in the-mucous substance which is -found on the surface of
the linen soiled by the dejecta, as you have been able to convince your-’
selves from one of the microscopic plates I have shown you.

If, therefore, an infection can- be. brought about by cholera-linen,
then, as the commarbacilli are the only micro-organisms in question,
it.can only be .brought about by. them. Whether the transmission
was brought about. by the laundress ﬁnngm “her hands soiled with
comma-bacilli into contact with her food or directly with her mouth,
or by the water that contained -bacilli splashing and ‘some drops. of it
rveaching the lips or ‘mouth of the laundress; in. any case, the condi-
tions are thé same here as in an experiment in W'hicﬁ a human bein,
is fed with a small quantity of a pure cultivation of comma-bacilli. It
is indeed an experiment which a human being unconsciously performs
~on himself, and the same demonstrative power lies in it as if it
been intentionally made. - This observation has furthermore been
frequently made and by very various medical men, so that there can
be absolutely mo doubt of their trustworthiness. I can, besides,’
appeal to an observation of my own on this point. I succeeded in
finding comma-bacilli with all their characteristic- peculiarities in-a:
tank that supplies water for drinking and household purposes for all
the people living around, -in the immediate neighbourhood of which a
number of. fatal cases of cholera had taken place, : It waslater shown
that the linen of the first person that had died. of cholera in the
neighbourhood of this tank had been washed .in the tank. That is
the only time that I have as yet been able to fiud the comma-bacilli
outside the humarrbody. On the bank of this tank there were 30 or
40 huts, in which from 200-:to 300 people lived ; and 17 of these had
died of cholera. It could not be ascertained exactly. how many had
been taken ill. . Such a tank supplies those whe live close to it with
_water for drinking and hou,sehof purposes ;. but at the same time it
recejves all the refuse from the houses,, The Hindoos bathe in it every
day, they wash their utensils in it, the human feces are by preference
depps'iteﬁpn its banks, and when a hut is provided with a_cesspool it
drains into the tank. This was pracisely- the case with the tank -in
quéstion. . 'When the comma-bacilli were first found in tolerably large
numbers and at different points of the bank, the small: épidemic, iad
.already Teached ifs maximum. - A short time aftetwards, when only
isolated cages peeurred, the coquf.-balci]li were only to: be,fo’ung at.gue’
spot, and in.small numbers. When they were first -found, they-were
so abundant that' their number could not have depended alone on the’
dejecta that had flowed into the tank and on the wash-watér from
cholera-linen’; an increase of them mpust have taken place. On ‘the
second invéstigation, .on the gther hand, théir-sm%%@ber did not
correspond o, the. m onis, cases qf illnass, that; had_ preceded. . 1f
the latter had upplied the fank-waker with bacill,-the bacilli mist
have been far mare suxherous this time, in, comparisan wish, the frst
.time they were discovered,’  Hence'dt cannot be said:in this casé that

_'must have hesn, a Consequence of the bacHli. We must lay the greats
“value on nggprgigt.ibnqibg' this kind, 'espgcia'lfy’ .dq;the,?lgb{c‘a‘qﬁéﬁ ilir 0ug

. cholera-linen, heeause we shall perhaps'never’be:in a position to i

_chiaracterise as the real attack of cholera. :

‘that, of a number of people- exposed to cholera-infectjon, o
tion of them fall jIl, and thesﬁpa.i‘e almost alway'.f;,,thgse alrgﬁlcf

_even into the mesenteric glands.

“only consume suhstances, but also produce sul (
kmtﬁs We know a great many of these kinds: of produetions:of;tHe
vital changes uEgr

faction of albumineus Ii

“another time.

Sor 39 Wik JaTge quAaniliics 0l . c107era-aejatia,
‘any effect on the dogg.” ‘Then he niade the same expe
- which, wcprdmgto%w 1} ¥

gt‘hei ne nce: of - the comma,-baci‘lrlir."w tank was only a cons u.“"-
e e el s oy grossaems

gt epidemic, 'The relation was such

direct successful. infection-éxperiments with commasbacilli,’ = " '

The fact that the whols' etiology of cholera,’so far: as it i3 known
to us, agrees completely with the peculiarities of copama-bacilli; ig, T
consider, an essential support of my theory, that the comma-bacillj dre

“'the cause of cholera.,

. - P ERET o L, ..'f
‘We have seen that comma-bacilli grow exccedingly rapidly, 'tl’xa,i:

_ theéir vegetation quickly reachés its maximum, then ceases, and that
%li q Y

the bacilli are finally driven away by other bacteria. Thiscorigsponds

exactly to what proceeds in the intestine. '~ . T
It can be assumed that, just as in the case of other battefis,, ¥ér

few individuals are sufficient—under certain circumstances, one sixgle
one—to cause infection, . Accordingly, we can very well imagipe thet
individual comma-bacilli réach the intestinal canal accidentally; and
very speedily multiply there. As soon as they have multiplied to'a

_certain degree, they ocoasion a state of irritation of the miicons memni-

brane of the intestine and diarrheea ; but when the mmﬁpgiagan
continues in increasing progression, and reaches the maximum }?Jig;ﬁt,
then they culminate into the ‘peculiar complex of symptoms that.we
probiably, undg

We haye already seen that comma-bacilli most

_certain conditions, cannot pass the stomach, at least in animals, s

also agrees with all experience of cholera, for predispasition’seems
to play an important part in chelera-infection.. It can "be as q};lgd
e

a
! m fall il hese ale 41mo ) y suffe
ing from some kind of digestive disturbanee, e.g.,- &Qz.rrha
stomach or intestines, or thosé who haye- overloaded: the stomach W
indigestible food. Especially in the latter case,” mor¢ or less ux-
digeésted masses of food may pass into the intestinal eanal, ‘and
possibly bring with. them.the comma-bacilli not yet killed in ;
stomach. You have certainly often observed that the greater pumber
of cases of cholera ocent on Mondays and Tuesdays, that is, oh"the
g?gfk which have generally been precéded by excesses in eating and
1ng, - . - et gt RO U
It is certainly a strange phendménon, that comma-bacilli’confine
themselves to tl’l’e intestilis. pllThe do’ not pass into}th‘evl%hgg?ﬁ%r
ow is it now that ‘this.bacteria-
egetation in the intestine can kill a man? In order to explain this,
{"call your- abtention to the fact that bacteria, when  they grow, ngt
substances of very. varioys

of bacteria, wliich are of g very peculiar niure; - Man
of them areé- of a transient nature, and -emit an infense. sm 'Ig,;bfﬁpeps
produce-colouring matter, others poisonous-substances, . In the putre-
P uids, e.g., blood, poisons are. formed, which
must be products of vital changes of-these bacteria, as putrefaetion is
only a consequencé of bacteria-vegetation. Many phenomena. go:to
show that these poisons aré only produced by special kinds of bactéria,

for we see that putrefied fluids.can at one time be injeeted into an

animal without producing any effect, whereas they prove poisonous at

n this light, I picture to myself: the éfféct of iéox_n‘ig,-
bacilli in the intestine, which depends-upon the products of-vital
changes. In favour of this view, I possess special points of support.

‘It so happened, that in ome cultivation-experiment, the nutritive

gelatine contained at the same t,iu;é‘plbog.-qo’r uscles in tolerq.bly"‘l‘a‘;‘ge
numbers and eoima‘bacilli. After this gelatine had been poured
upon a plate, a number of colonies of comma-bacilli grew.

The plafe
looked as'if a reddish dust were s\ijsgqndéd‘ in it, as, when the fl t

fell . through it, one had a clear’ impression of the single, b’lbod-
corpuscles. ‘In this reddish finely granular layer,. the'colonies  of
c&m’ma-bacilli looked boéathednak%c:"eye, Tike sma]llll coé:lil;rless- llilolés.

hen they wWére examingd under £he micrqséope, the striking pheno-
menon was dis¢overed that tHe;{prbnié's of comma-bacilli ,hafiésﬁcyéd
all the blood-corpuscles within.a pretty wide . circle,'and also "to_some

.distance beyond the liinit Within y%;h‘i‘ch they liad liquéfied the gelatine.
‘From this it ig seen, watjc'omma-balci]%

“influence on the formed elements of the
on other cells. e oo

can’ exercise a destructive
jlood, and, very probakfly*ﬂéo

""Mr. Richaidls, a medical fnan at Goklundp, in India, has alst s
a1 observation which supports the view of  the presence of a poisonous
sulstanice in the contents of the ,g}h@le‘lm-ugtésgme.h Mr. Richards fed
some dogs with large quantities of . choleta-dojeats, mﬁt;:ui %ritﬁﬁcifﬁg
X ALHmENt Wi DA
statement, died in cramps®a very short tin o

o
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from a quafter of an hour to two hours indl'a half, dfter being fed.
This was cléarly a case of poisoning, ‘and mot, as Mr. Richards sup-
poses, of artificial cholera-infection. ~That this was' really so, is espe-
cially seen from one of the experiments, in which the contents of the
intestine of a pig, killed by being fed on cholera-dejecta, which, ac-
cording  to Mr. iichards’s opinion, had the cholera, were given to
ahother pig. This second fpig did not suffer from it, so that a repro-
duction of the supgf:ed infectious matter in the intestine of the pig
fed first could not have taken place. If genuine cholera could be pro-
duced amongst pigs, it would be then possible to infect a second pig
with the contents of the intestine of the first, and a third with those
from the second, and so on. Although these experiments donot prove
what Mr. Richards intended to prove by them, they are.in so far very
interesting, because showing that, in cholera-dejecta, substances can
under certain circumstances be contained, which are poisonous to
pigs. Dogs seem to be unaffected by them, mice and other animals
also, ali our experiments show. The power of resistance of other
animals to this poison, and the susceptibility of pigs to it, ought
to cause no surprise, when we remember that only pigs seem to be
killed by the poison which sometimes forms in the brine of salt meat
and herrings. e

Supposing that comma-bacilli produce a special poison, the phe-
nomena’ and course of cholera can be explained as follows. The
effect of the poison shows itself partly in an immediate manner,
the epithelium, and in the worst cases also the upper layers of
the mucous membrane of the intestine, being mortified thereby;
it is partly reabsorbed and acts on the organism as a whole, but
:ﬁl‘)dciﬁlly ou the organs of circulation, which are as it were pardlysed.

‘The com%‘lex of symptoms of the attack proper of cholera, whith is
" getiérally looked upon as a consequence of Il)oss 'of water and the in-
"spissation of the blood, is, according to my opinion, to be regarded
‘essentially as poisoning. For it takes place also mot unfrbgﬁenﬁ?’
when comparatively very small quantities of fluid aré lost during life’
by vomiting and diarrheea, and when, immediately after death, the
intestine also contains only a small quantity of liquid.

If, now, deatli follow in the stage of cholera-poisoning, then the
phenomena met with in post mortem examinations correspond to those
cases in ‘Which the mucous membrane of the intestine is little changed,
and the contents of the intestine consist of a pure cultivation of
comma-bacilli. If, on the contrary, this stage be prolonged, or if it
he got over, the consequences of the mortification of the epithelium

id of the mucous membrane show themselves ; capillary heemorrhage
in the mucous membrane takes place, and some of the component parts
of the blood mix in more or less abundance with the contents of
the intestine. The albuminous fluid in the intestine begins to
putrefy, and, under the influence of the putrefaction-bacteria, other
ﬁ:i:onous roducts are formed which ‘are also absorbed. But these

e an effect differing from that of the tholera-poison; the symptoms
“catised by them correspond to what is genérally called cholera-typhoid.

‘Corresponding to the view that the comma-bacilli only vegetate and
unfold their effect in the intestine, the seat of thé infectious matter
can only be looked for in the dejecta df patients, only exceptionally in
the vomit. In this, I think I am in accord with the more recent
views. It is true that this view is still contradicted by some investi-
gators, but we are in possession of incontrovertible proofs in its favour,

"above all, infection by means of ligen; so that, apart from the comma-
bacilli, there can be no doubt also that the dejecta really ‘contain the
infeéotious matter. For the further spread of the infectious matter,
the first condition is that the dejecta remain in a moist condition. As
.soon as they are dry, they lose their effectual agency.

One of the commonest ways of spreading the infzctious material, of
which, too, we have had an example in the tank-epidemic, is water.
How easily can cholera-dejecta or water used for cleaning cholera-
‘linen get into wells, public watercourses, and other places for the
supply of drinking-water and of water for household purposes. Thénce
‘the comma-bacilli find plenty of opportunities of returning into the
“human household, either in drinking-water or in water used for being
niixed with milk, for cooking, for rinsing.pots and pans, for cleaning
vegetables and fruit, for washing, bathing, etc. ,

. Besides these ways, the infectious matter can enter the human
digestive organs by a shorter way ; for comma-bacilli can, beyond a
doubt, retain vitality for a considerable time on articles of food which
have a_moist surface, and it can easily be supposed that they are not
rarely brought thither by being touched with (Erty hands ; and I'do not
consider it at all impossible that the infections matter is transferred
to food by means of insects, for example, by’ cominon flies. In most

~or, which is the same thing, that it can be transferred

cases, certainly, the infectious matter enters the soil with the dejecta,

S
“and finds its’ wa , somehow or other, into wells or tanks.
and these of [

1 start with the asstmption that only moist substances,

‘most different kinds (I do not by any meatis confine myselt to drink-
ing-water) that are polluted i any way by moist dejécta, may also

convey the infectious matter to the body. On the other hand, I do

not think that the infectious matter of cholera can kee}i)inra dry state,

y: means of the
air. For the dispersion of an ‘infectious matter can, as a rule, only
take place by means of the air when dry, and in the form of dust.
Experience is also in favour of the view that the irnfectious matter
cannot be introduced in a dry state, for we know that hitherto cholera
has never come hither by means of goods on the way from India ;
never as yet have letters or postal packets introduced cholera, even
when not, asis now frequently done, pierced through and fumigated.

- If the origin of the separate epidemics be carefully looked into, it will

be found that cholera has never reached us except through human
beings thefnselves; and although people have not succeeded in the
case of these separate epidemics in {racing the individual who brought
the infectious matter, one must not conclude from this that this is an
exception. For we must consider that it is not only the individual
who dies of cholera, or who has an ‘unquestionable attack of cholera,
that is liable to transfer infection, but that all possible transitions up
to this most violent form of the diseasé, even slight attacks of diar-
rheea, take place, which are probably just as 'capagle of giving infec-
tion as the worst case of cholera. Of course, we can only arrive at
Eositive certainty on this important £oint, when the slightest cases
ave been proved to be real cases of cholera by tracing the presence of
comma-bacilli. ’

There remains still the important question to be answered, whether
the infectious material can reproduce or multiply itself outside the
human body. - I believe that it can. 'As the comma-bacilli grow on a

latine-plate, as they can. grow on' &, piece of linen, or in meat-

roth, or on potatoes, they must also be in'a position to grow in the
open air, especially as we have seen that a comparatively low tempera-
ture enables them to develop. I would not certainly assume that-the

‘multiplication of the comma-bacilli outside the human body takes

lace in well-water or river-water without any assistance, for these
fluids do not possess that concentration of nutritious substances which
is necessary for the growth of the bacilli. But I can easily imagine
that, although the whole mass of the water in a tank or reservoir is too
poor in nutritious substances for bacilli to flourish in it, yet some spots
may contain sufficient concentration of nutritive substances, for ex-
ample, those spots where a gutter, orthe outlet of a cesspool, opens into

‘the stagnant water, where vegetable matter, animal refuse, etc., lie,

and are exposed to putréfaction by bacteria. At such points, a very
active form of life can develop.

I have often formerly made such experiments, and it has often
happened that a water contained almost no bacteria at all, whilst re-
mains of plants, especially roots or fruits swimming in it, teemed
with bacteria, especially kinds of bacilli and spirilla. Even in the
immediate neighbourhood of these objects, the water was rendered
turbid by swarms of bacteria, which clearly received their nourishment
from the nutritive matter scattered by diffusion at a very small
distance. : i

I think that we can in this way most easily explain the relations of
subsoil-water to the spread of cgolera. Everywhere where water is
stagnant on the surface orin the ground, in marshes, in harbours which
have no outflow, in places where the ground is trough-shaped, in very
slowly running streams, and such like, the conditions described can
develop. There, in the neighbourhood of animal and vegetable
refuse, concentrated nutritive solutions will be most easily formed, and
will give the micro-organisms opportunity for forming colonies and
multiplying. On the other hand, wherever the water at the
surface as well as at the bottom is in a state of rapid motion, and sub-
ject to continuous change, these conditions are less easy, or do not
occur at all ; for the continnous flow of the water prevents the forma-
tion of a local concentration of nutritive substances in the liquid suffi-
cient for pathogenic bacteria. The connection between the falling of
subsoil-water and the increase of several infectious diseases, I would
explain as follows ; that, when the subsoil-water falls, the current that
takes place in the subsoil-water is much less significant. Besides, the
quantities on the surface are much diminished, so that those concen-
trations, which I assumed to be mecessary for the growth of the bac-
teria, must much sooner take place.

If we assume that a special specific organism is the cause of cholera,
we cannot think of an autochthonous origin of the disease, emanating
from any particular locality. - Such"a specific organism, even if it be
only a comma-bacillus, follows the laws of vegetation, just as the most
highly developed plant. It must always propagate itself from some-
thing’ of the same nature, and cannot spring up at haphazard from
other things, or from nothing. But, as' comma-bacilli' d6 nét belong,
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to micro-organisms that are distributed everywhere, we are :forced to'
trace back the disease that depends upon them to special localities:
from whieh these specific micro-organisms are brought to. us. We:
cannot, therefore, imagine that, because the delta of the Nile resembles’
the delta of the Ganges in some points, cholera could spontaneously
spring up there by way of exception, as was seriously maintained last
year. Just as little reason have we for supposing that cholera should
sPn;:;% up here in Europe, without the comma-bacillus having been pre-
viously introduced. An attempt has already been made to represent
a cholera-epidemic that broke out in Europe, which had apparently
originated in Poland in an isolated manner, as autochthonous, but it
was afterwards seen that it did not do to allow this kind of origin to
pass as tenable.  For the cholera had been prevailing in various places
in Russia in the form of epidemics that were not noticed, and was,
introduced into Poland by tll)le troops. I have recently experienced
something similar, Ten years ago, cholera broke out suddenly
in the town of Hama, in Syria, and nobody knew how it came there.
1t is still maintained by many people that it broke out autochthonously.
1 was asked, a short time ago, by medical men in France, for my opinion
on the subject, and could only reply, as there is nothing certain written
on the origin of the epidemic, that the mode of introducing the plague
in this case had not yet been explained ; but I expres convic-
tion that the origin of cholera in Syria must also be attributed to
India, at the same time pointing out how the epidemics in Syria and
Eg)frﬁ)t, apparently of autochthonous origin, keep to the road of
traffic between India and Europe or its immediate neighbourhood, but
never originate in places which have no relations with India. Very
soon afterwards, 1 was able accidentally to obtain a satisfactory
answer concerning the origin of the epidemjc in Syria. Professor Lortet,
who was himself at Hama during this epidemic, and had inquired into
its place of origin, informed me that the cholera had been brought to
Hama from Djedah by Turkish soldiers. o

So far, we know of no cholera-epidemics that have broken out spon-
taneously outside India; hence in this point also, experience agrees
with the presumption that cholera is caused by a specific organism,
having its habitat in India. B )

Now the conditions in regard to cholera in India are of a very
peculiar nature. I do not think that the whole of India is the native
country of the comma-bacillus. It was formerly maintained that
cholera was indigenous in Ceylon, Madras, and . Bombay, and that it
was then spread over nearly the whole of India; but, on the other
hand, this has been very rightly disputed. Only about the province
of Bengal there is no ditference of opinion. All authors are unanimous
in holding that the Delta of the Ganges is the real home of the cholera.
1 alsohave become convinced that it isin realityso, and thatothercholera
habitats do not exist in India. For the only region in India where
the cholera continuously prevails, year by year, in an uniform manner,
is the Delta of the Ganges ; in all other places it fluctuates consider-
ably, or often dies out entirely for longer or shorter periods. At indi-
vidual places, for example, Bombay, it also never entirely disappears,
but it is extremely probable that, by the extreme active traffic with
the rest of India, it is continually introduced anew.

On the ma.% of the province of Bengal you will see the Delta of the
Ganges, which is bordered on the west by the river Hooghly, an arm
of the Ganges, and on the east by the Brahmaputra.

The cholera prevails continuously in the whole of this region, and
on the banks of the Ganges as far up as Benares. On inspecting the
map more closely, it must strike an observer that the upper part of the
Delta is not thickly set with villages, whilst the base of the triangle
seems entirely uninhabited. This uninhabited district, called Sun-
darbunds, comprises an area of 7,500 English square miles, and is sepa-
rated from the thickly populated northern portien of the Delta by an
extremely sharp line. Here the large rivers, Ganges and Brahmapu-
tra, break up into a network of streams in which, at the tides, the sea-
water, mixing with the river-water, flows backwards and forwards,
completely flooding wide tracts of the Sundarbunds at high tide.

A luxuriant vegetation and an abundant variety of animal life have
developed in this uninhabited district, a district which is not only
unapproachable for man, owing to the inundations and numerous
tigers to be found here, but is chiefly avoided owing to the pernicious
fevers which attack anybody who stops there for only a very short
time. One can easily imagine what quantities of vegetable and animal
matter are exposed to putrefaction in the boggy district of the Sundar-
bunds, and that an opportunity, scarcely to be found in any other place
in the world, is offered here for the development of micro-organisms.
In this respect, the boundary between the inhabiteéd and uninhabited
part of the Delta is especially favourable; where thg refuse from an
exceptionally thickly populated country is floated down by the small

streams, and mixes with the brackish water of the Sundarbunds that | -

,matter. .

flows backwards and forwards, and is already saturated with putrefied
naiter. Under peculiar circumstances a_ thoroughly special fauna

and flora of micro-organisms must develop here, to which in alt prob-

,ability the .comma-bacillus belongs. For evel&thi.ng points te -the

supposition that cholera derives -its origin from this frontier territery.
Aﬁ, the greater epidemics commence with an increase of cholera in, the
south of Bengal. Jessore, from which place the first news about, the
epidemic of 1817 came, lies on the borders of the Sundarbunds, and

alcutta, which isnow the constant habitat of cholera, is connected
with the neighbouring Sundarbunds by a boggy and scantily inhabited
tract of land.

But further, the comma-bacillus finds, in the districts adjoining the
supposed habitat, the most favourable condition that can be imagined
for obtaining a footing and transferring itself from one man to another.
For lower Bengal is a perfectly flat country, only very slightly raised
above the levef of the sea, and during the tropical rains almost.the
whole extent of it is under water. Hence everybody who settles there,
must, in order to protect himself from these annual inundations, bui
his hut on raised ground. This kind of building is seen in &1l the
villages of the Delta, even in Calcutta itself, especially in the imme-
diate neighbourhood and in the suburbs of Calcutta, which more or
less bear the character of villages. Every house or group of houses
stands on a flat rising ground, which has been made by taking the
earth from a spot near where the hut is built, in order to raise the
ground on which the house stands. The excavation thus made becomes
filled with water, and forms a so-called tank. :

Every hut, or group of huts, must therefore have a tank, more or less
large, and the number of these tanks is accordingly very great. The.
town of Calcutta alone had, till a short time ago, about eight hundred:.
tanks, although a large number of them had been filled up for sanitary
reasons. In the suburbs of Calcutta, there are, besides, more than a
thousand tanks still existing. I have already mentioned the part that
the tanks play in the household of the Indian population, and how
adapted they are for spreading the cholera. .

It is perfectly clear that an improvement in the supply of water in
those districts would exercise a decided influence on the conditions of
cholera. In reality, this has been shown in Calcutta. This town,
situated on the river Hooghly, has about 400,000 inhabitants, and
almost as many people live in the suburbs. Up to the year 1870, Cal-
cutta—. e., the inner town—had annually from 8,600 to 5,000:de§ths
from cholera, and the suburbs a corresponding number. From 1865
drainage was begun, first, in that part of the town chiefly inha-
bited by Europeans,where the houses were separated at greater distances .
from one another. Later on, the rest of the town was gradually pro-
vided with main-pipes ; but, up to 1874, there were not many houses
in that part of the town—that is, inhabited by the natives—that were
really connected with the main pipes. The net of drains was only
completed in a few districts of the town. Since then, the works have .
been continued without interruption, and they have now made great
progress. )

I must use this opportunity for mentioning a peculiarity of Calcutta.
In the interior of tﬁe town, amongst massive houses and villas looking
like palaces, groups of huts, crowded to%ether and resembling villages,
are to be found, exclusively inhabited by natives. These villages, in
the interior of the town, are called bustees. The huts of a bustee pos-
sess no drains, sewerage, or anything of thiskind. All the dirtis collected
between the houses, and, owing to the narrow mode of building, can
only be removed in a very incomplete manner; and, finally, reaches.the
tanks directly, or is brought thither by the rain; so that the tanks be--
come the natural places of collection for all liquid filth. Therecanbe"
no question of connecting such huts with the drainage. .

ie construction of waterworks for Calcutta was begun at the same
time as that of the drainage. The water is taken from the Hooghly-
several miles above Calcutta, is well filtered, and then supplied to the-
town. The waterworks were opened in 1870. -

From 1865 to 1870, the effect of the drainage, that was being
more and more extended, was not visible on the cholera-mortality of”
Calcutta ; but’ immediately after the opening of the waterworks the
cholera diminished, and since then has been, on an average, one-third
less than what it used to be. The drainage, which has been consider-
ably improved since 1870, has not increased the diminution of cholera
that too‘l)t place after the introduction of good drinking-water. Hence
the favourable effect can, in this case, only be gscribed to the water-
works, If, notwithstanding, cholera still occurs comparatively fre-
quently in Calcutta, the fact can be explained in this way—that the
population do not take their water from the waterworks’-pipes, but,
according to their old custom, from the Hooghly, or from the nu-
merous tanks. -

In the suburbs, which are in immediate connection with the town
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“whd ‘have a'most. animated traffic with it
‘siipply of Water from the waterworks, the ra

a8 remiained at the old height. =~ = Lt o Lo
- R{e influence of the Wa;tetfsugplj’ s ‘beén “thors  pldinly shown at’
¥ort William, which is situated on the "Hdoghlg’,' altost in the middle!
of the town. - The fort itself is not drained; and, owing to the distairee
‘frbm ,the nearest town drain ge‘%pipe‘s, cannot bd inffaenced’ By the
tdwn-drainage. The condition of the subsoil-water rmst ‘be the same'
. b3 when the fort was built. Formerly, the gatrison suffered soverely
“from cholera every year; but, some years ago, the dttention''of-tHe'

hﬁgiliu,ve, o share' i the f
‘of tortality from choléfa

gﬂcgrs was drawn to the drinking-water ; it was kept as much a$ pos-.
;sible free from pollution ; and since then cholera Has perceptibly failen

“off, . Thus the fort received a reliable water-supply at the same tine:
&Y the town did, and since then cholera has disappeated from the fort. !
'Phis case can serve as a normal experiment, ift which all conditions
Mave remained the same except the drinking-water. If cholera domot
invede the fort any more, the fact ‘can only be attributed to the’
Lf;;a \gé of drinking-water. R ‘
** "There are also similar, if not so decisive, examples of the influence'
“of drinking-water on cholera in other Indian towns. In Madras, the:
‘tholera has fallen off significantly since the introduction-of watet-:
works. The same is true of Bombay. The conditién of Pondicherry
1p this respect is especially interesting.” Cholera was formerly ' very
fp'rgv’alent in this town ; some years ago, artesian wells were intfoduced
there, having a depth of from 300 to 400 feet, and from this' time
cholera entirely disappeared from Pondicherry ; but last spring it wis
( depl({repbrted that the immunity of Po’ndicherr{, which had been
ccepted ‘as certain, had been shown to be untenable, as cholera had’
’dgain broken out there. In consequence of this, ¥ applied to Dr.,
-Furnell, of Madras, who has specially o¢cupied himself with the rela-
 tions of cholera in Pondicherry, and has alivays traced it, 4nd received’
‘ him the information that a number of cases of cholera had indeed
‘octurred in Pondicherry, but exclusivély in those portions of the town'
‘which are not yet supplied with drtesian wells. ' ' C
7 If I haVe cited to you here some examples in favour of the advan-
mof a good provision of drinking-water, I need not, after the de-
. tails I have already given, assure you that I am not a supporter of the
.eXchugive drinking-water theory. I should like to avoid touching’
every point of view which is one of principles, but I think that the'
ways in which cholera can spread in a place’are extremmely diverse ;'
dand that, as almost every place’h4s'its own peculiar conditions, which
it Be thoroughly searched out, the measures ‘which are of use for
gztenting the particular place from the pestilence must correspond to’
ese conditions. : ) n
In India, also, the spread of cholera depends upon the intercourse of
human beings, and is chiefly caused by the pilgrimages, which have.
“deyeloped in quite an unusual manner in India. e can scarcely
"form an idea how widely diffused’ these pil%dmages are ih India. In
“order to give you an example, I will only cite the two chief places of
pilfdxpage, Hurdwan and Puri. These are places to which hundreds’
- of thousands of people, sometimes more than a million, flock anhually.
from a1l parts of India. The pilgrims remain there for several weeks;
they are penned together in a confined space, and live in a most miser-
ablé manner. Tanks are to be found everywhere in these places also,
ihiwhich thousands of people bethe ; they also drink the water from
these tanks. It is by no medns dstonishing if, under these conditions,
the disease, when it does break out amongst the flocks of pilgrims, is:
speedily scattered over the whole of India, and reaches every place.
Originally the cholera took the'longer road across the frontiers of
1India, through northern India, to the centre of Asia, and thence to
Persia, and then further on to the south of Europe. All this is’
changed since commercial traffi¢ no longer takes the caravan-road
through Persia, but proceeds over the ocean, through the Red Sea and:
the Suez Canal. I scarcely think that there is any more fear of the
cholera bein% introduced by land through Asia. It 'is not exactly
~impossible that it should again take this road; but it is“not. probable.
the other hand, the other waf the sea-rodad from India to  Europe
hrough the Red Sea, and especia fy from the chief harbour, Bom'bag',?
- be' more dangerous every vesr, in my opinion. ‘One cdn now
travel from Bombay, which is seldom free from cholera, fo Egypt in
eleven days, to Italy in sixteen days; and, in eighteen, or, at most,
twenty days, one can be in the south of France. Those are spaces of
‘timé which are so extremely short compared to those required
formerly, that the danger of direct itipertation of cholera from Indial
Ao Europe will become greater and gréater., A&s the course of cholera
“om board ship is of especial interest for these conditions, I beg to:add
“ifi-remark on this point. P
1t has always struck me that real cholera-epidemics only take place
-Hiughips which have a large number of people on board, whereas, in

.| ‘mischief as if the whole thousand

‘shps’ with only a sntdll étew, ns in all merchaht vessels, even when
‘?’sés of cholera occtir in the! first days of the passige, epidemics never

'| “develop which Yast for ‘weeks. Because this' matter is of ‘the' greatest

“frirportance, ‘not' only for the etiology of cholers, but-also ‘for warine
“traffic, 1'hdve made as many inquiries as possible on the subject, and
have found this‘observation perfeétly confirmed: =~ - E
"~ When, - therefore, we have to deal with questions that refer to
“cholera in ships, we ‘must direct our attention to ships used for the
-tonveyance of masses of men, such as transport-ships, pilgrim, coolie,
‘and emigrant-ships. Cholera does not occur so seldom on these ships,
‘when they start from cholera-infected ports, as is often supposed.
*Sometimes' one ‘finds an effort made to represent ship-traffic as quite
without danger in regard to the introductidn of cholera, it being cal-
‘culated that, out of a given number of vessels free from cholers, only
‘one_is found on which cholera has broken out. To this calculation it
must be opposed that, although amongst a thousand vessels only one
‘has cholera on board, this one ship can, of course, cause as much
ad been infected with cholera.
“Blt if we confine ourselves to calculate the relation between those free
from, and those infected with, cholera, amongst transport-ships convey-
ing large masses of individuals, then the result is much less favourable
“then #s generally supposed.
" In the Reports of the Sanitary Commissioner of the Government of
India of the year 1871, there is a very interesting digest on the cholera
on board the coolie ships that left Calcutta. These vessels are not
‘very large, but nevertheless convey from 800 to 600 Indian workmen,
go-called ‘coolies, for the most part to the English colonies in America.
In the course of ten years, 222 of these vessels sailed, and 33 of them
had cholera-epidemits, the epidemic lasting on board 16 of them for
“more than twenty days. - One can easily form an idea from this of the
greatness of the danger of ‘the introduction of cholera for Europe,
which is much nearer, if such a transport of workmen were to go from
“India to Egypt, for instance, or to any Mediterranean port. .
On one question of cholera-etiology, which is more of theoretical
-interest,” I have not yet had an opportunity of sayinﬁ anything, and
should therefore like to touch upon it. It is, namely, the explanation of
the noteworthy fact, thatoutside India cholera always dies out after a
‘¢omparatively short space of time. - This disappearance of the plague
seemns to me to be due to a variety of factors.

In the first place, I ¢onsider it established that the individual, as in
many other' inféctious diseases, after having once had cholera acquires
a certain immunity. This immunity does not seem to be of very long
duration, for we have examples enough, that a man who was attacked

~during an epidemic caught the cholera again in a second epidemic ;
[ but one seldom hears of a man being attacked' twice during the same
* epidemic. * But precisely in cholera several attacks ought to occur,
-because a man who has got over the attack, as a rule, returns after a
“few days to the same conditions, and exposes himself to the same
dangers and the same source of infection. Some experiences made in
India, moreover, are in favour of the view that a certain immunity is
obtained after having got over-an attack of cholera. In the same
manner as an individual ¢an obtain immunity, so can whole localities,
as a good deal of experience proves, become more or less free from
- cholera for a certairt period. It is often seen that, when a place has
_been attacked by cholera, and been thoroughly infected by it, this
place is often spared the next year, or it only suffers slightly, when the
- choleéra returns. : :

As-a second reason for the extinction of a cholera-epidemic, we
must take the absence of a permanent state, capable of assisting the
infectious material in surviving the period of the immunity of the

" population that is unfavourable to its development. - S
inally, we must fake note of the circumstance that temperatures
" under 17° C. (62.6° Fahr.) have such an unfavourable effect on the
" growth of the bacilli outside the body, that their multiplication can
no lotiger take place. "When all-these factors work together ; when,
therefore, winter comes on, and only a por%mlation remaing which is
‘more or less non-liable to the epidemic, then the epidemic must die
-out, as'the infectious matter possesses no permanent state.

Beforb I conclude; I should like toadd a few words as to how we
can utilise the discovery of the comma-bacilli. The cry we commonly
hear is—Yes, but what is the use of this discovery tous? We certainly
know ‘that the cholera is caused by coittma-bacilli, but, nevertheless,

‘we are in no better position for curin g this disease than before. Tre-
meinber that these were often the expressions used about the discovery
“of tabercle-bacilli. v o
" Anybody who looks upon these matters from the poiit of view ot
' the medical nan ‘who has to write s preseription, is certainly right in
saying that he has ‘as yét mo perceptible utility before him; but

these critics ought to consider that rational therapeutics for the
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majority &f disesses, and dspecially for- infectious diseases, cannot ho: |

obiisined: till 'we:have found out: their danses, and natsire. ;. Buti. apatt,
fromy 'this, 1 imegine we alreadyihate's very.considerable adyawtage

from the discovery of the commashacillas. L think,

rectidiagnasis:should be ‘taken of the first ¢aties which ecour ing country’
or locality; - According to my view,: by'showing the presence orabsence,
of  chalera-baeilli, -we can say . with . certainty ' whether we Have
cholera ‘beforems or not. This seems to:me to. ba & very essential.

"\ torthe
If think that, after having become acquainted with the real

cause of the disease and its qualities; the etiology of cholera can be | -
constrtctéd on definite and fixed lines, and that we shall i;rtn length %et o
‘basis for |,

rid of - many contradictions. We shall now obtain a
an uniform gebion that knows the end at which it is aiming. I antiei-
ipate special:advantage from the observation’ that -comma-bacilli are.
killed by being dried. . : S ;
-Jt .is trué ‘that the fact that the infectious 'matter of cholera is’
destroyed by being dried, ought properly to hive been discovered be-
fore- by experience, but experimental. supports were wanting, and
people were never certain on this point. Now we can regard this as a
posttive property of the infectious: matter, and-in. future take this
property into-account. - But, abéwe all, we can dedice this advantage,

that anend will at length be. put to the ‘fearful squandering of disin-
fectants, and that-millions: will nat aﬁin, as in the last emics, be
poured into gutters ‘and: ce ls without the slightest.advantage. - .

For the rest, I hope that the recognition of the comma-bacilli can be
turned to account therapeutically. We shall be able:in future, even
in the less severe cases, and in the first stages, to take a diagnosis. In
actordance’ with' this, therapeutic experimernts, also, will have more
certainty when it is known that the patient is reéally sufféring from
cholern. 'An early diagnosis must, however, be of -all ‘the greater
value| as the chance of therapeutic success -is: precisely greatest in the
first stages. - c

Professor VircHOW, after thanking Dr. Koch for giving this long
and detailed account of his views, said: ““1 say,deciid.ly for myself
that, from the beginning, I thought it very ¥robab]s that the bacillus
was, indeed, the ens mordi : but, from what I have heard: torday, my
conceptions on the subject have arrived at a much greater degree of
certainty.” - - | - : RIS

STATISTICS OF EXAMINATIONS, —At the reoen:fpass-:exﬁminations for |

the diplomas of the Royal College of Surgeons of England, 852 candi-
dates preaen’t'ed,“j;hgms‘e;lgs,; -from. St. ﬁ:rtholomewl;: Hospital, 53 ;
Upiversity College, 39 ; Guy’s Hospital, 27 ; St. George’s Hospita)
23 ; King's Collage, 19 ; St.. Thomas's Hospital, 15; London Hospital,
15 ; Charing Cross Hospital, 13 ; Middlesex Hospital, 13 ; St. ary’s
Hospital, 12; and the Westminster Hospital, 11. The provincial
schools wére, represented by Manchester, 24 ; Cambridge, 13 ; Leeds,.
11; Birmingham, 8 ; ' Bristol, 8; Liverpool, 7 . Newcastle, 5 ; and
Shefigld, '3,  Edinburgh and Glasgow sent respectively 21 and 4;
Dublin, 3 ; Mhdfas, 2 ; Calcutta and Bombay, 1 ;" McGill, Montreal,
3; Toronto, 2; and Amsterdam, 1. Of the 352 candidates, 60 passed

in surgery, and, when qualified in medicine and midwifery, will be |

admitted members of the,college. Of those who failed to aé%;ﬁt\the' -
selves to the satisfaction of the examiners, 1 was referred for twelve
months, 6 for. nine months, 108 for six months, gnd 40 for three
months. The total number admitted members was ‘137, agalnst 120 at.
the corresponding.period last year. , ) .

St. THOMAS’s HosPITAL.—The, follawing appointments have been
made, for three months, from Sﬁtember 2nd. - %&_sident House-Physi-:
eians: .€.: D.. Johnston, M.R.C.S,, .L.R.C.P, ;.. F, F. Caiger, M.B.,-
B.S., M\B.C.8,, L.R.C.P. Non-resident House-Physician: F. W, S,
Stone,  M.R.C.S., L.R.C.P. (ext.). [
La.wsonf,» .B.C.S., L.S.A. House-Su{feons: J,..Orford, M.R.C.8.,
L.R.C.P., L8 .A.; H. B. Robinson, M.R.C.8., L.R.C.P... istant
House-Surgeon:: C. D. Green, M.R.C.8.; L.R.C,P,, Resident Accou-
cheur : 'W. Hull, M.B., M.R.C.8., L.R.C.P: Clinieal Assistantin the
Skin and EarDepartment :.T. Glover Lyon, M.R,C.S;, I.R.C.P, (ext.)..
Clinical Assistant in the Special Department for Diseases of the Throat :
H. W. G. Mackenzie, M.A., M.B. . o e e

THE MANUFACTURE oF TEETH.—It is said that the tooth : manu-
facture of the United States -amounts to 10,000,000 teeth per. gnpum.
The value of these testh'is & million dollars. The materialsof - .which
they are composed: are: feldspar, kaolin, and rock.crystel. - Fhereare
tialve ve ml?mfactorios,'bnt one of :them, founded in 11864, makes half
the number. i T TR I

firatji of how:we.can, | - ion
utilise itin a' diaghostiedirection. . It is highly impertant that .a cor- [ .. . .

Assistant Honse-Physician : R. |
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 PROCEEDINGS OF SEGTIONS. ..

. THE SURGICAL AND ORTHOPZDIC TREATMENT !/
e OF INFANTILE PABALYSIS. .. . . |
Read in the Section of Surgery. ¢

By BERNARD ROTH, F.R.C.S.

1. wisH to refer in this paper to the treatment of infantile, wﬂm
 after the acute stage has passed, when it is possible to.recognise which
' muscles are likely to. recover more or less complete power, and which
- will be more or less hopelessly destroyed as far as voluntary contrac-
tion is concerned. . c : L
It is during this stage, whilethe previously paralysed muscles
are beginning to recover their power, various deformities .of. thg
trunk and limbs are prone to occur; deformities which fretinen
cause more grief and hardship than the permanent paralysis left, an
which yet, with care and perseverance, can be nearly always prevented.
The two guiding principles in the surgical and orthopazdic, or aftex-
treatment of infantile paralysis, are; . - - v
1. To improve the power of .those affected muscles which have
' still some voluntary power left. L )
2. To prevent the onset of any deformity,?ar, if this has already
occurred, to reduce it to a minimum., S e
‘With reference to the diagnosis of infantile paralysis, this presents
little difficulty when the chronic stage has been reached.. - In all cases
a thorough examination should be made of the trunk and limbs ; each
joint inturn should be examined ; and theeﬁpatiqnt’sjwﬂl is to be strongly
urged to exert voluntary contraction to effect .a]l the movements. p?.
sible in -the given joint, i.e., flexion, extension, rotation, etc. . By
first .doing the movements on the opposite limb, if that be normnj,
he wili more readily understand what is required . of .the partially.
- paralysed one. 'When the patient is unable of himself to exeente. 2
. movement, the surgeon should do it passively, and if there be.any
- contraction or limitation of motion in a joint, this will be at. omce
noticed, and errors of ‘diagnosis avoided. .. . -
1. To Improve the Power of those. Affected Muscles which have still
- some Volusdary Power Left.—The first thing to be done is to correct
" the -lowering of temperature, nearly always present, of .the limb. of
-limbs. If one leg is affected, the vgarents ould be -told not: to .be
satisfied unless it is as warm as the healthy one. It will be general
i found that, after a night's rest in bed, the paralysed leg will be per-
t fectly warm. The patient should be quickly sponged. all over, on riging,

! with telpid water, followed by good rubbing and dryin%; and sufficient
 extra clothing applied to the affected limb. - Loosely knitted wor

! stockings, thick cloth leggings, or, best of all, cloth leggings, lines
with cat’s skin, or: other fur, should be con’stantlyAworn during

i the day. , [
i Warsl'n baths, temperature 98° to 100° Fahr., for from ten to twenty
' minutes every evening, are most usefuyl.. ;For. young patients ‘o;fgom
*five to ten, years old, & small barrel stariding on'end answers admizebly,
- a8 the patient can stand in it up to the waist.or neck in water.if, ze.
gi.red, and ‘a smaller quantity of hot water is needed.  The b
 should be followed. by a rapid .sponging of the, whole body with. cald
water, so that no undue sensitiveness to changes of temperature he
“induced. If properly applied, the cold sponfin%%reoduces syeh a.re;
- action after the bath, that the pale paralysed limb becomes as. red 2s a
. boiled lobster. , . ‘ C e
Next, massage or rubbing is specially.indicated, and althorgh
‘ many medical men em?loy‘ it, it ig:seldom practised ciepﬂy.lan,g
daily, or with enough. force. . Half-an-hour, or ‘an hour, .twice dai,l}_r,‘;
is often hardly emough; In-every case the rubbing should, be practi-
- cally superintended by the gurgeen: for the first time or; two. ' In cases
- of long standing, meore or less of the situation of the wasted m%:
. is frequently taken up. by tenacious adipose tissue, through which the
| prossiire ‘of the rubber's hands has tp.be transmitted to reach,thg
S -nishu%‘)mass of the mliscle. oy s '”B: ghly classed il o
. .. The rubbing or massage I employ may be roughly classe askgm. 24
| ing, gireular _i’%iction»with,thq tbumb, fulling, and firm stroking dawns,
| ¢ Kinpading,’ is a combination: of gragping, and large pmchﬁm .
| sre,. with the two hands used alternately, one after, the other, ;

| whatever is' left,of -the wasted muscle, is. thoroughly squéesed, am:



