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results to the Ministry. The generally diffused and .intensfe
snterest with which the subject of protective inoculation 1s
followed by scientific circles in every country has induced me to
malke an attempt to communicate to the profession in foreign
lands the chief results of the experiments performed in Hungary.
The original report, with Appendices, will be published by the
Ministry. :

M. Thuillier’s eall to Hungary had the double object of getting
liim to demonstrate, (1) the protective power of Pasteur’s inocu-
lative substances on animals, and (2) the mode of preparing the
matter for inoculation. Pasteur did not agree to the latter, as
he could not spare M. Thuillier for so long a time as was re-
quired for the cultivation of the inoculative matter, and because
he considered that our laboratories were not properly constructed
for it. T am, therefore, only able to give authentic information
upon the results of the experiments on inoculation. Although
the origination of the methods and the preparation of the in-
fective material have been already published by Pasteur himself,
yet for foreicn readers the oral communications which Thuillier
occasionally made here may not be uninteresting, and I there-
fore reproduce them in order in the following pages.

Pasteur starts from the observation that when a number of
animals are inoculated with a substance containing the anthrax
microzymes, for example, with the blood of a sheep which has
died from the disease, the greater part of such animals die, but
some recover from the complaint and are no longer snsceptible
to infection by the anthrax poison. If, therefore, we could
succeed in producing only temporary disease in all animals,
their immunity would be secure. For this purpose the unmodified
anthrax microzymes, those as in the blood just mientioned, or
earth containing spores, are not adapted, because they produce
a still greater mortality than the epizootic anthrax itself. It is
therefore necessary to endeavour to wenken the infective power
of the microzymes so much that they will produce only a slight
attack of anthrax. For this purpose Pasteur took advantage of
the conditions which he had observed in artificially cultivated
anthrax bacilli kept at different degrees of temperature, The
bacilli developed and multiplied in beef-tea best at 25° to 40° C.
Above and below these temperatures their development was
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temperature of 42° to 43°C. After the disturbance consequent
upon the inoculation had run its course, which it may with
certainty be assumed to have done after twelve days, a second
inoculation is made with microzymes whose virulence has only
been diminished one half, by cultivation at the same tempera-
ture for twelve instead of twenty-four days. After twelve
days more the fever which succeeds the second inoculation
has run its course in all the animals, and they are now
completely protected. Before this method could be rendered
practically available, two great difficulties were to be overcome
—the preparation of ineoculative material on a large scale, and
its preservation. The material cultivated at 42° to 43° C. retains
its vitality at from four to six weeks, and if a single drop be
taken from it at any time during this period, put into pure
beef-tea, and kept constantly at 35° C., the microzymes quickly
multiply, and this second crop possesses exactly the same
virulence as the first one possessed at the time when the drop
was taken from it. The secondary crop thus obtained from
material taken on the twelfth day of cultivation will therefore
kill only the half of uninoculated animals, and would not kill
any which had already been inoculated with material cultivated
for twenty-four days. Conversely, this secondary crop is
completely protective against virulent microzymes.

No less important is it that the secondary crops cultivated at
35° C. begin to form resting spores after forty-eight hours, and
after severai days they are entirely changed into this resting
condition, A definite degree of virulence is preserved in these
spores, so that the inoculative material in the spore condition
can be sealed up in tubes and preserved for any desired time
and conveyed to any distance. This is not the case with the
cultivated material in the form of threads, because these threads
die when air is excluded, and it is impossible to send them
about in open tubes on account of the contamination to which
the material would be exposed. Whenever and wherever it is
desirable, these spores can be cultivated in pure beef-tea, and a
small quantity of them yields any required amount of inocu-
lative material of the same strength,

After the degree of virulence required for protective inocula-
tion has been onece attained, and to a certain extent fixed in the
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material yielded by the crop which M. Thuillier obtained .fmm
these spores by cultivating them at 35° C. in the veterinary
school here in sterilized beef-tea contained in sealed flasks
which he had also brought with him from Paris. This cultivated
material, at the time of its inoculation, contained homogenous
and spore-forming threads. )

The first protective inoculation with the completely weakened
material (premier vaccin) was carried out on the 23rd September,
on one half of the animals.

Into 30 sheep (15 merinos and 15 Wallachian) § of a cubic
centimetre was injected with a subcutaneous syringe into the
inner surface of the thigh, which is nearly free from wool.
Into 4 of these 30 sheep the spores were injected, and into the
other 26 the cultivated threads. Into 5 cattle—three oxen
and 2 calves, § of a cubic centimetre was injected at the
shoulder with a subcutaneous syringe. After this inoculation
no symptoms of disease conuld be perceived either in the cattle
or the sheep, and the latter did not once show a rise of tempera-
ture during the first two days. At M. Thuillier’s desire, ther-
mometric observations were then given up, and were not kept
at all in the later inoculations. On the eighth day (Oct. 1)
one sheep died suddenly, and at the post-mortemn examination,
made seven hours after death, bronchial catarrh and catarrhal
poeumonia were found to be present, as well as a tape-worm
(Laenia expanse) in the smaller intestine, and a catarrhal con-
dition of its mucous membrane. A rabbit was inoculated with
blood taken out of the femoral vein, and| with the splenic pulp,
which were introduced by an inecision in' the skin of the back
with a negative result, M. Thuillier attempted to cultivate this
blood, but obtained no anthrax mierozymes from it.

After twelve days (Oct. 5), the animals which were still
alive—29 sheep, 2 calves, and 3 oxen—were inoculated with the
material whose virulence had only been half diminished (second
vaccin), in the same quantities, which were injected in corre-
sponding spots on the other side of each animal. This time,
also, 4 of the sheep were inoculated with pure spore material,
and 25 with the cultivated threads. After this moculation,
likewise, no marked symptoms appeared in any of the animals
with the exception of one sheep, which died on the third day

At tot-if
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5 inoculated and 5 uninoculated cattle (in each case 2 calves
and 3 oxen), in the usual spots under the skin.

We will now consider in groups the results of these control
experiments on infection.

Among the sheep, the 25 inoculated ones exhibited no
symptoms of disease on the days succeeding the virulent infee-

~ tion, but on the seventh day (Oct. 23), one died, and on the

nineteenth day (Nov. 5), a second died. The post-mortem exami-
nation showed in the first excessive an@mia and distoma hepa-
ticum, and in the latter alterations in the lungs due to strongylus
filaria. No appearances of anthrax were present. Among the

vinoculated sheep one died in the first thirty-six hours, and others

in the following order:—

First day ... Oct. 17 ]
Second day ... ;s 18 $o2smi)
Night between second

_and third day } s 1819 ... 8

Night between third

and fourth day [ LU=hli :
Fourth day ... ] 4
Fifth day ] 5
Sixth day T Al 1
Eighthday ... .. , ™ 1
23

The post-mortem appearances corresponded to those of
anthrax in twenty-two cases, but in most of them were not
sufficiently characteristic. In the samples of blood which we
examined, rod-like and thread-like bacteria, and, exceptionally,
also moveable bacteria, were found. In the twenty-third animal
no symptom of anthrax was discovered. The blood was watery,
did not coagulate, and confained no bacteria, The liver was
greatly altered by distoma,

Among the cattle, the only thing that was observed was in
the uninoculated calves, in which a rise of temperature to
41™7 C., loss of appetite, dry muzzle, and constipation, were
noticed. On the fourth day these animals were also well. The
inoculated ealves, as well as both the inoculated and uninocu-
lated oxen, exhibited no symptoms of disease whatever.

The results of the experiments performed in Buda-Pest may
be thus summed up. Among the sheep, one died after the first
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inoculation the deaths from other diseases, or, more correctly,
those in which the post-mortem appearances were those of
other diseases—catarrh, pneumonia, distoma, strongylus, +and
pericarditis—and not those of anthrax, occurred exclusively
amonest the inoculated animals, It follows from this that the
fatal icssue of other severe, but latent diseases, is accelerated by
a protective inoculation.

From a practical point of view, it is pretty nearly the same
whether the loss is caused by anthrax or other diseases, and there-
fore deaths from them should be added to those from anthrax.
If we do this and add together all the deaths which occurred
after the protective inoculation and the control infection, we
get, as the chief result, that of the uninoculated animals 94 per
cent., and of the inoculated 14:5 per cent. died. Even thus
a very considerable difference remains, but nevertheless the
mortality of the inoculated animals, 145 per cent., is by no
means small. This mortality rate corresponded so closely in
two experiments, 1478 per cent. and 14:27 per cent, that it
almost appears to be a rule, and therefore we must not asume
that experiments carried out on a larger scale would yield a
more favourable result, It must not be forgotten, too, that we
have here to do with average numbers, while in practice we
have to deal with single cases, and in such cases the mortality
due to the protective inoculation mounted, for anthrax alone, as
the preceding experiment showed, from 3:5 per cent. to 10 per
cent, of the inoculated animals. When we consider all these
facts, the fear seems not unfounded that in practice a still higher
rate of mortality would be reached. On the other hand, from a
practical point of view, we must set against this mortality, not
the experimental mortality of 94 per cent. of the uninoculated
animals, but only the rate of mortality which occurs among
the cattle in districts affected with anthrax, and which is very
considerably less.

It 1s unquestionable that the mortality, even of the 145 per
cent., might be accepted since the yearly loss from anthrax in
certain districts reaches as much as 60 per cent., if only certain
protection were afforded from the natural anthrax contagion, In
one of the experiments at Kapuvir, three of the sheep which
had been subjected to double protective inoculation sickened
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only er..vtfz'rts:c{r for a certain length of time is of minor importance,
for if we only succeed in removing the other difficulties, the
protective inoculations can be so comparatively easily and
cheaply carried out, that in case of necessity they could be
repeated every year.

Of great importance, however, is the question whether the
meat, milk, &ec., of inoculated animals can convey anthrax to
man ; and certainly before the protective inoculation becomes
general, the question must be solved as to how long a time must
elapse before the flesh and milk of inoculated animals could
be allowed to be used as food.

When we consider that the inoculative material contains

anthrax microzymes in colossal quantities, although of diminished
virulence, and that the microzymes multiply to a gigantic ex-
tent in the organism of the inoculated animals, we see that the
general employment of protective inoculations would spread
these microzymes in inconceivable quantities through the whole
country. Deaths will occur at all times, even among the
inoculated animals, from other diseases, although fewer from
anthrax. The possibility is not excluded that the microzymes
which would be liberated from the dead bodies when they
became scattered might regain, in some way or another, their
original virulence, and that, despite all trouble and cost, they
might in this round-about way affect men and other animals.
This is all the more to be feared, as the carelessness with which
people even now treat the bodies of animals which have died
from anthrax, would then be as much as possible increased by
the belief in the omnipotence of the protective inoculations,

Everything considered, T entirely concur in the opinion of
the committee, that the immediate general application of Pasteur's
method in the form demonstrated to ws here would be precipi-
tate, that it should, least of all, be recommended and disseminated
under the authority of the State ; and that, with regard to the
other possible sanitary evils, the performance of protective in-
oculation by private individuals on their own accounts should
be completely forbidden, and only allowed under the condition
that such operations should be performed by a Government

official acquainted with the subject, and under his super-
intendence,






