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fist is far from being complete ; tho pathology of the most im-
P pormnt digeases may find o place here.
When the ideas of Lielng on the nature of ferments were in
{n vogue, each virus was considered as a substance undergomg an
internal change, which could be commuuicated to living organisms,
furning the constituents of these into a virus of the same nature.
Licbig was well aware that the first apparition of the forments,
their multiplication and their powers of decomposition, pi~sent
the greatest aunlogies with the phenomena of hfe, bat, in the
introduction to hus ¢* Organic Chemsstry,” he tells us that these
analogies may be considered as decestful ilusions.

All the ~xperiments which I have communicated to this Aca-
demy for the lnst twenty-three years have demonstrated, either
directly or indirectly, the maccuracy of the opmions of Liebig. A
single method has zuided me in the study of microscopic organisms.
This method has been essentially the cultivation of these minute
heings in a pure state ; that is, by climinating the heterogeneous
gubstances, living or deud, which accompany them. By the use
of this method, the most difficult questions are often solved in the
easiest and most decisive manner. I will bere recall one of the
first applications which 1 made of this method (1857-1858).

. Ferments, according to Liebig, are the nitrogenous substances
of orgamsms, such as fibrine, albumen, casein, &c., in a state of
decompuosition, resulting from contact with air. There was no fer-
s”nemalion known 1 which these nitrogenous substances were not
present and active. One character of fermentations, as well as
of diseases, wag that they were spontaneous in their origin and
development. In order to show that the hypothesis of the learned
German chemist was, to use his own wor(f;, « but & deceitful illy-
gion,” I made up artificial mixtores whose only constituente were
as follows —Watc., the mineral constituents essential to life, fer-
mentable substances, and the germs of the ferments which act on
these substances.  Wuth these m:<tures, fermentation took place
with a regularity and 2 parity, if I may use the words, which are
fever found in the spontancous fermentations of nature. As every
#lbuminoid substance bas been excluded from these mixtures, the
ferment appeared as a hiving being, which borrowed from the fer-
mentable substance all the carbon of its successive generations,
and, from the mineral constituents, the nitrogen, phosphorus, po-
fassium, magnesium—elements, the assimilation of which isan
indispensable condition to the formation of all living beings, be
they great or small.
i After these experimerts, not only was the theory of Licbig left
Without any foundation, but the™ phenomena of fermentation
prosented themselves as simple phenomena of nutrition, tuking
Dlace in exceptional conditions, the most extraordinary of which
28 the possible ebsence of auy contact with air.
uman, a8 well as veterinary, medecine mude use of the light which
. shone from these new results. Many investigators made experi-
ents to discover if every virus or contagion was not an animated
Yeing. Dr. Davaine, in 1863, endenvoured to show the functions
of the bacteridia of carbuncular disease, which he had discovered
in 1850. In 1568, Dr. Chauvean iried to show that virulence was
dae 10 the soud pasticles previously noticed in every virus, Dr.
‘Klebs, in 1872, attnibuted treumatic virusto microscopic Organisms.
I;‘l 187.'2,‘Dr. Kock obtaiued, by artificial cultivation, the germs of
Bacteridia, which were similar in every respect to those which I
<480 pointed out in vibrios (1865-70), and the causes of several
_wher diseases were ascribed to microscopic organisms. To-day
"ﬂ_)psc who are most oppused to the theory of germs are wavering.
81ill the greatest obacurity prevails on the most important points,
tIn the great majority of virulent discases, the virus has not as
<¥et been isolated, and still less has it been shown, by artificial cul-
Hyation, that it is & living orgamsm, and everytbing contributes

cause presents many extraordinary circumstances, among which
the most remarkable is their nou-recurrence. Iuman imagination
can hardly venture to present a hypothetical explanation having
any experimental foundation. I8 it not sull more surprising to
find that vaccine, a virulent but mild digease, is a preventive, not
only of vaccine itselt, but of a more serivus disease—the small pox ?
These facts were known from the 1emotest antiquity. Variolisation
and vaccination have been practised in India from nmewmorial
times, and when Jenner demoustrated the efficacy of vaccination,
the common people of the locality in which he practised medecine
knew that cow-pox was a preservative from variola (1)

Vue ination appears as an isolated fact, but the non-recurrence

of viratent diseases appears to be general. The organism does
not o twice tllrougﬁ measles, scarlating, typhus, the plague,
variola, syphilis, &e.; at least it may be said that the immumty
persists for a certain tine.
Although in the presence of such wmysteries, it behoves us to be
humble, I dare to hope th.t the A cademy will find that the facts
which [ am-shaut t¢ have the honour of presenting before it throw
unexpected 1ight on the problems raised by the study of virulent
dizeases.

There occurs sometimes in poultry yards a fearful disease, com-
monly called Chicken Cholera  The victim o. ertaken by it loses
its strength, and stumbles about with drooping wings. Its feathers
stand on end, and give it the appearance of a ball; its seem over-
come by drowsiness; if we open its eyes it seems to awake from
profound sleep, and soon its eyelids close again. Generally
deuth comes after a dumb agony, without the victim even moving
from the position it has oceupied during tne last stages of the
discase. In rare cases, it beats its wings for a few seconds. The
internal Jisorders are of the most serious nature. This disease is
caused by a micrescopic orgaunism which, aceording to Tundel’s
Dictionary, was first suspected by M. Moritz, a veterinary surgeon
‘n upper Alsatia; which was drawn more accurately, in 1878, by
M. Peroncito, a veterinary surgeon inTurin; and which was fonnd
aguin, in 1879, by M. Toussaint, professor at the Veterinary School
of Alfort, who demoustrated, by cultivation in neutralised urwe,
that this organism was the cause of the virulence in the blocd.

In the study of microscopic parasites, the first, the most uscful,
condition to fulfil, is to obtamn a liqud in which the infectious
organism may be cultivated with ease, and without any admixture
of other organisms of different species. Neutvalised urive, which
I have used with so muchi suceess to sbow that the product obtained
by the cultivation of the bacteridia of Davaine, is identical with
the virus of carbuncular disense (1877, Pasteur and Jaubert), does
not fulfil the double end in view. Buta liquid marvellously adapted
1o the life of the germ of chicken cholera, is a broth mude from
chicken’s muscles, neutralised with potassa, and made sterile by a
temperature superior to 100° C. (110° to 115°) (2). The ea e with
which the microscopic orgamsm muitiplies 1 this liqud 3seems
prodigious. Ina few hours, the most limpd broth becomes t urbid,
and ig filled with an infinite multitude of smail articulations of ex-
treme tenuity, shghtly thinner in the middle, and which at first
sight have the appearance of isolated dots. These small articu-
lntions have no motion of their own, and they certainly belong to
a very “Aifferent group from that of wmbrios. I imagine that they
will be classified some day with other forms of virus, now un-
known, when we cultivate these, as I hope we are on the eve of
doing.

Tl%e cultivation of this microscopic organism presents some
very interesting peculiarities.

(1) Jenner was led to his discovery by the ract of the Glo'stershire
dairy maids never having the small-pox. T do not think, however,
that they knew the reason why.
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0, mane ug regard these ‘‘ unknown quantities” of pathology as Jenner Fus
lﬁf)‘slenous morbific causes.  The study of tae disenses which they| (21 100° C, and 80° R.=212°F.
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