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I.—Introduction.

L ' There are still many, problems in connection with rabies which await
. solution. The greatest of these problems is, of course, the nature and life history
: of the organism which causes the disease, Until this organism has been

N thoroughly investigated many of the subsidiary questions must remain hidden and
f be matters only for speculation. Still, within the last few years especially, a
considerable number of new facts have been added to cur knowledge, which
help to a better understanding of the ztiology* of the disease, of its evolutidn and
of the immunising process to which persons bitten by rabid animals are now
subjected.

We propose in the prescnt communication to put on record some obser-
vations which we have made during the last few months bearing on certain
: points which appear to be of importance. While we have to acknowledge that
‘ these observations are somewhat fragmentary and by no means exhaustive of

the questions with which they deal, we publish them in this condition as our
respect’ve spheres of work now lie some hundreds of miles apart and are not
likely ‘ever to come together again,

Before proceeding with thé subject matter proper of the communication it

k is necessary to define one or tw terms which are used throughout and which,
although in common use by those working at the subject, may not be understood
by others.

As the organism of rabies has not yet been discovered, the term virus is
used to denote this hypothetical germ. The term “virus of the street” was

given by Pasteur to the virus as found in rabid animals in nature. When tested
B
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on 1abbits in the laberatzry it varies much in virulence according to the animal
from which it is obtained. The term ‘‘fixed virus’’ is used tc denote a virus
which by passage through a series of animals has become of such a strength
that the incubation period of the disease after subdural inoculation of the virus is
practically alway,s the same and cannot be shortened by further passages,
As a rule this térn is applied to a virus which has become of definitely short
incubation period by passage through rabbits, but, as we shall see, we may also
have a fixed dog virus, that is to say, a virus which has become fixed by passage
through dogs. '

Also, it is to be noted that, as the rabies virus is principally found in_ the
central nervous system of animals dead of the disease, it has come about that
the term * virus” is sometimes used to denote the central nervous system or
portions thereof containing the virus. Thus for the sake of brevity we often
talk of an emulsion of virus, when we really mean an emulsion of a portion of
the central nervous system containing the virus. No ambiguity, however, has
been allowed to occur owing to this use of the word.

Il.—Passage of the virus of the street through the dog.

Until quite recently it has been generally held that by passage through
certain species of animals, e.g., the monkey and the dog, rabies virus so lost
its virulence as ultimately to become innocuous, and, on the other hand, that
passége through other species, e. g., the rabbit, exalted the virulence. This
supposition was Pasteur’s original idea and, supported by the experiments of
several other workers, it has been ‘more or less generally accepted. Further, as
a consequence of this hypothesis, it has been postulated that in nature the
virus, as commonly found in the canine tribe, must occasionally pass through
another species of animal in order to retain its virulence. It has been
conjectured that the cat or the rat was this other species. %

Recently, however, Marie (1907) has made two series of observations on
this subject and has obtained somewhat different results. Starting originally
with a dog virus of the street and a virus of human origin, he has made in dogs
by subdural inoculations 12 passages with the former and 15 passages Wwith the
latter. Not only did the virus never fail to give furious rabies but its virulence
was so increased after 6 or 7 passages as to give an incubation period of 8 or 9
days. Blasi and Travali (1894) working with rats and cats had previously
obtained similar results. There was no atteruation of tne virus. On the other
hand it was found that the incubation period became very short, shorter than
by passage through the rabbit.

The experiments which we have made on this question were carried out
on the dog, The original virus was contained in the central nervous system of
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-a dog which had died of furious«rabies in Meerut. Wheu this virus was inocu--
.lated subduraliy into a rabbit the incubation period of the disease was 11 days.

Befpre the first passage was made the virus had been kept in glycerine for three
weeks, : 0

A reference to Table 1 of the protocols will show that in all, 13 passages were
made, the first three by subdural and the remaining ten by inicaocular inocula-
tions. All the dogs developed furious rabies and died very shortly after the
onset of symptoms.

The points, worthy of note, which emerge from a study of the table, are
as follows — ‘

The first three passages reduced the incubation period from 11 to 8 days.
It has already been mentioned that in these passages the inoculations were
made subdurailv.

In the first passage made by intraocular injection the incubation period
was lengthened from 8 to 13 days. Further, it would appear that while the
infection was easily carried on from dog to dog when the intraocular method
was used, the incubation period was somewhat irregular in succeeding passages.
While this is so, there was on the whole a gradual shortening, that is to say,

. a gradual increase of virulence. Thus the incubation period between the 4th

and oth passage was shortened from 13 to 8 days, although the 7th dog had
an incubation period of 20 days. The dogs of the last two passages again had
somewhat prolonged incubation periods, but these were not due to a dimiuuticn
in virulence. This is shown not to be the case, as a rabbit inoculated subdurally
with an emulsion of the medulla of the dog of the last passage developed. rabies
in 7 days, that is to say, the usual incubation period of a virus which has
become fixed by passage through the' rabbit. We had, therefore, increased
the virulence of the dog virus ot the street for the rabbit, obtaining a virus
which, in tuis respect at least, did not differ from ordinary fixed rabbit virus.
The bearing of this fact will be referred to later on.

Finally, we have to draw attention to the results of a microscopic examina-
tion which was made to determine the presence or absence of Negri bodies ia
certain portions of the central nervous system of all the dogs which died in the
courze of these passages. The technique employed was to fix small pieces of
the tissues in Zenker’s fluid, to cat in paraffin and to stain by Mann’s or Unna’s
method.

In the dog of the first passage Negri bodies were found to be abundant in
the horn of Ammon, plentiful in the cerebral cortex, and few in the cerebellum.

In the dogs of the next few passages they were also easily demonstrated,
especially in the hippocampus major, In the dog of the sth passage, there

was doubt as to their presence and if they were present they were very few in
B 2
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230th from the dog:'thé incubation perind in a fabbit after injection subdurally
being, as a rule, six days, death taking place on the 1oth day.

From a portion of the central nervous system of the rabbit an emulsion of
definite strength was prepared dnd from this emulsion various dilutions were.
made as required. The amount of emulsion injected was always made up to
3.c.-ciy Great care was taken that the muscles were not penetrated and that the
injections were really made into the subcutaneous tissues.

The results of these experiments are set forth in Tables 4, 5 and 6 of the
protocols.

Table 4 refers to guinea pigs, which, it will be seen, readily develo
even when a very small quantity of virus is injected.  With large amounts of
virus, however, the incubation period is on an average somewhat shorter than
with small quantities. ' -

Table 5 refers to rabbits, which received the same amounts of-virus as were
used in the case of the guinea-pig experiments.

It is first to be noted that rabbits can be infected fairly easily by s
ous injection of this virus, 14 out of 18 in the present series developing the
disease. Secondly, they would appear to be as susceptible to small amounts of
virus as to large quantities when the inoculations are made under the skin.
Thirdly, it is interesting to observe that the disease which follows subcutaneous
injection into rabbits is, as a rule, a more or less chronic one, without any of the
usual symptoms of rabies. In some instances, é¢.g., Rabbits 1, 10, 11 and
18, the animals showed tremor and paresis at the end of a definite incubation
period, but, as a rule, the onset of tiie disease could not be determined and death,
preceded by progressive emaciation, followed a considerable time after the
infection. . We have already* referred to this type of the disease and have
endeavoured to show that it is truerabies. Finally, a study of the table will show
that it cannot be said that the duration of the disease was at all proportio

p rabies

ubcutane-

the amount of virus injected.
The last series of experiments refers to monkeys.
In Table 6 are put down the details relating to three monkeys which were
injected subcutaneously, each with a considerable quantity of fixed rabbit virus.
Two of these animals died of rabies, one after 48 days and the other after 76

days, that is to say, in each instance after a proloiged period of latency.
wide Table 6, thai-although these monkeys were

injected with fixed virus which gave an incubation period f 6 days when injected
subdurally into rabbits, two rabbits inoculated subdurally with thick emulsions
of the medullas of the monkeys did not develop the disease till after 18
and 31 days respectively. Both these rabbits showed symptoms typical of
rabies, Therzfore, by a single passage through the monkey, infected subcu-

It is interesting to note,

nal to-

«r

.8
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taneously, the incubation period of the fixed rabbit virus had been greatly pro-

longed for the rabbit. This observation is of importance in connection with the:
 finding that the virus taken from the central nervous system of men who have died

of rabies ig spite of anti-rabic treatment has nearly always given on subdural
inoculation into rabbits an incubation period considerably longer than that of the

fixed rabbit virus. On this evidence it has been concluded tha. the virus which:

has caused the death of these persons is the dog virus of the street, inoculated at
the time of the bite, and not the fixed rabbit virus used for the preparation of the
vaccine. Our pres=nt observations in the monkey show that this method of
argument is not justifiable. /

B,—COMPARISON OF THE SUSCEPTIBILITY OF GUINEA-PIGS TO FIXED
RABBIT VIRUS AND TO VIRULENT DOG VIRUS, BOTH BEING INJECTED
SUBCUTANEOUSLY.

As the guinea-pig is the most susceptible animal to subcutaneous injection
of a virus which has become fixed by passage through ths rabbit, the guinea-pig
was now used to see if there was any difference in this respect belween this
virus and a virus obtained from a dog and virulent for that animal, which had

never been passad through the rabbit.

The data which refer to the susceptibility of guinea-pigs towards fixed rabbit
virus have already been put forward in Table 4. Similar data concerning the dog
virus are set forth in Table 9. The virus was originally obtained from an animal
which had died cf furious rabies in Meerut ; after having been kept in glycerine
for several days it gave an incubation period of eleven days when inoculated sub-
ducally into a rabbit. The virus was first passed through two dogs by subdural
inoculation. Both dogs died of furious :abies, the first after twelve days and the
second after ten days. The medulla of the second dog was now used to prepare
the emulsion or inoculation into guinea-pigs, the same technique being employ-
ed as has already been described in connection with the inoculation of rabbit
fixed virus into guinea-pigs. From a comparison of the two tables, namely, Nos.
4 and 9, we can only conclude that the guin=a-pig is as susceptible to fixed
1abbit virus as toa virulent dog virus when the inoculations are made subcuta-
neously. It would appear, therefore, that passage through the rabbit does not
modify to any appreciable degre: in the virus as far as its power of infecting
guinea-pigs is concerned.

-

C.—SUSCEPTIBILITY OF MONKEYS TO FIXED RABBIT VIRUS,

We have already seen that it is possible to infect monkeys with fixed
ratbi: virus when injected subcutaneously in comparatively large quantity, We
c
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January, 1908, was nofed by the middle of Marc¢h to be very thin and weak'. It

then gradually got better and by July was plump and well. !

It is impossible to say whether these were true infections of 'a\bles-or 'n.ot.
Neiihcr of the shove two rabbits was immune to a subsequent subdural infection
of fixed rabbit viraus. They were inoculated subdurally each receiving ©°2 C.% of
a thick emulsion f fixed rabbit virus. They developed hydrophobia after an
incubation period each of 7 days and died on the 12th day.

Finally, the question arises if this form of rabies, characterised chicfly by
progressive emaciation, occurs in nature amongst dogs or other animals. We
have had reported to us several cases of sickness in dogs, in which Fhe symptoms
closely resembled those described above in rabbits. In some of these cases the
experimental proof of rabies was obtained after the death of the animal, but only
one dog which might be said to have suffered from the type of disease we are
now considering, has come under our personal observation. Its history was as
follows—

It was bitten on or about the 12th February, 1go8, by a dog which was.

experimentally proved to be rabid. There were two wounds on the fate: these
were cauterised. About the 7th March—that is to say, from 3 to 4 weeks a,flf;n
(2"

being bitten, the animal was noticed to be ill and to have become thinner:
emaciation progressed and on the 1st April was well marked. No paralysis was
noticed on this date. On the 3rd of April the animal refused food for the first
time. Next day it howled incessantly and the jaw was then noticed to hfwe
dropped. It died on the sth April. Negri bodies, numerous but of small size,
were demonstrable in the cells of tae hippocampus major. A rabbit inoculated
subdurally with an emulsion of the medulla developed marked paresis by the,

12th day and died on the 13th day.

SUMMARY. .

Several cases of a form of rabies in the rapbit, in which progressive emacia=
tion is the chief symptom, are described, This type has been ?b.serv'ed to
follow both subcutaneous inoculation of fixed rabbit virus and subdural injection of
street virus,

The disease generally runs a more or less chronic course but. may b_e
comparatively rapid. The fact that this condition is true rabies has. been experi-
mentally demonstrated. On sub-passage from animals dead of this form of the
disease typical symptoms of rabies in the rabkit have developed. oo

Rabbits showing symptoms of progressive emaciation after injection of
rabies virus have been observed to recover completely. _ ;

Finally this type of the disease has been observed in a dog infected in.
nature, °*




. lV.—Ti1e susceptibility of various animals towards fixed rabbit virus,

-~ LaJ

It has leng been known that, although it is easy to infect animals with rabies

by subdural, intrcocular or even mtramuscul ar inoculation of fized rabbxt virus,

certain species display a marked degree of insusceptibility to the subcutaneous

injection of even large quantities of this virus.
Most observers have experienced considerable difficulty in infecting dogs
by the subcutaneous inoculation of either fixed or street virus, Thus Bardach

- (1888) was able to infect only 1 outof 22 dogs and Helman (1889) obtained

similar results. The latter also failed to infect monkeys by subcutaneous
injections of fixed virus.

Most workers have found that rabbits were more easily infected by the sub-
cutaneous channel than dogs.

Finally, itis generally believed that fixed rabbit virus is harmless to man
when injected subcutaneously and in this belief Nitsch (1905) injected himself
with 3 c.c. of an emulsion of the fresh cord of a passage rabbit.

We may now ask ourselves the question upon what factor does this com-
parative immunity of some animals to subcutaneous inoculation depend. Helman

'(1880) believes that rabies virus produces infection only when introduced directly

into nervous tissnes. It might also be suggested, as Nitsch evidently believes,
that the passage of the virus through the rabbit may so modify it as to render it
incapable of infecting certain other species, such as man, monkey, etc., when
injected subcutaneously, that, in short, there is some fundamental difference
between the virus of the dog and the virus ¢f the rabbit—a difference similar to
that which is found in the modification, as regards its infectivity for man, which
small-pox virus undergoes when passed through the calf.

Although we have not been able to obtain a definite answer to this question
we have several series of observations to record which bear upon it. These
-observations consist, (1) of experiments made with the view of testing the
susceptibility of three different species of mammals to the subcutaneous in-
oculation of fixed rabbit virus; (2) of experiments made with the view of
comparing in a single species, namely, the guinea pig, and by subcutaneous
inoculation, the mfecnvxt) of fixed rabbit virus with that of a dog virus, and (3)
.of observations on the susceptibility of monkeys to fixed rabbit virus inoculated
by different channels,

A.—SUSCEPTIBILITY OF GUINEA PIGS, RABBITS AND MONKEYS TO
SUBCUTANEOUS INOCULATION OF FIXED RABBIT VIRUS,
For these experiments a portion of the central nervous system of one of the
ordinary passage rabbits was used. The passage was between the 225th and
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23ofi1 from the dog: thé"incubation period in a rhbbit after injection subdurally -

being, as a rule, six days, death taking place on the 10th day.

From a portion of the central nervous system of the rabbit an emulsion of
definite strength was prepared and from this emulsion various dilutions were
made as required. The amount of emulsion injected was always made up to
5 c. c. Great care was taken that the muscles were not penetrated and that the
injections were really made into the subcutaneous tissues.

The results of these experiments are set forth in Tables 4, 5 and 6 of the
protocols. :

Table 4 refers to guinea pigs, which, it will be seen, readily develop rabies
even when a very small quantity of virus is injected. With large amounts of
virus, however, the incubation period is on an average somewhat shorter than
with small quantities. ' ¢

Table 5 refers to rabbits, which received the same amounts ofrvirus as were
used in the case of the guinea-pig experiments.

It is first to be noted that rabbits can be infected fairly easily by subcutane-
ous injection of this virus, 14 out of 18 in the present series developing the
disease. Secondly, they would appear to be as susceptible to small amounts of.
virus as to large quantities when the inoculations are made under the skin.
Thirdly, it is interesting to observe that the disease which follows subcutaneous
injection into rabbits is, as a rule, a more or less chronic one, without any of the
usual symptoms of rabies. In some instances, e.g., Rabbits 1, 10, II and
18, the animals showed tremor and paresis at the end of a definite incubation
period, but, as a rule, the onset of tite disease could not be determined and death,
preceded by progressive emaciation, followed a considerable time after the
infection. . We have already “referred to this type of the disease and have
endeavoured to show that it is truerabies. Finally, a study of the table will show
that it cannot be said that the duration of the disease was at all proportional to
the amount of virus injected. >

The last series of experiments refers to monkeys.

In Table 6 are put down the details relating to three monkeys which were
injected subcutaneously, each with a considerable quantity of fixed rabbif virus.
Two of these animals died of rabies, one after 48 days and the other after 76
days, that is to say, in each instance after a proloiged period of latency.

It is interesting to note, wide Table 0, that although these monkeys were
injected with fixed virus which gave an incubation period df 6 days when injected
subdurally into rabbits, two rabbits inoculated subdurally with thick emulsions
of the medullas of the monkeys did not develop the disease till after 18
and 31 days respectively. Both these rabbits showed symptoms typical of
rabies, Therefore, by a single passage through the monkey, infected subcu-

1
-
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taneously, the incubation period_‘of the fixed rabbit virus had been greatly spro-
‘longed for the rabbit. This observation is of importance in connection with the-
finding that the virus taken from the central nervous system of men who have died
of rabies ip spite of anti-rabic treatment has nearly always given on subdural
inoculation into rabbits an incubation period considerably longer " than that .of the
fixed rabbit virus. On this evidence it has been concluded that the virus which:
has caused the death of these persons is the dog virus of the street, inoculated at
the time of the bite, and not the fixed rabbit virus used for the preparation of the
vaccine. Our pres=nt observations in the monkey show that this method of
“argument is not justifiable.

o

B,—COMPARISON OF THE SUSCEPTIBILITY OF GUINEA-PIGS TO FIXED

RABBIT VIRUS AND TO VIRULENT DOG VIRUS, BOTH BEING INJECTED
SUBCUTANEOUSLY.

As the guinea-pig is the most susceptible animal to subcutaneous injection

of a virus which has become fixed by passage through the rabbit, the guinea-pig
was now used to see if there was any difference in this respect between this.
virus and a virus obtained from a dog and viralent for that animal, which had
“never been passad through the rabbit,
: The data which refer to the susceptibility of guinea-pigs towards fixed rabbit
virus have already been put forward in Table 4. Similar data concerning the dog
virus are set forth in Table 9. The virus was originally obtained from an animal
which had died of furious rabies in Meerut ; after having been kept in glycerine
for several days it gave an incubation period of eleven days when inoculated sub-
durally into a rabbit. The virus was first passed through two dogs by subdural
inoculation. Both dogs died of furious cabies, the first after twelve days and the
second after ten days. The medulla of the second dog was now used to prepare
the emulsion for inoculation into guinea-pigs, the same technique being employ-
ed as has already been described in connection with the inoculation of rabbit
fixed virus into guinea-pigs. From a comparison of the two tables, namely, Nos.
4and g, we can only conclude that the guinsa-pig is as susceptible to fixed
vabbit virus as t>a virulent dog virus when the inoculations are made subcuta-
neously. It would appear, therefore, that passage through the rabbit does not
modify to any appreciable degres in the virus as far as its power of infecting
guinea-pigs is concerned. 2

.

C.—SUSCEPTIBILITY OF MONKEYS TO FIXED RABBIT VIRUS,

We have already scen that it is possible to infect monkeys with fixed
rakbit virus when injected subcutaneously in comparatively large quantity, We

C
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havc now to add to this observation two other series of experiments which have
reference to the susceptibility of monkeys towards fixed rabbit virus.

In one series (Table 7) three monkeys were inoculated intraperitoneally with
o5 gramme of fixed virus. Two of these animals developed rabies with a
comparatively short incubation period, namely, 15 and 16 days respectively. In
the other séries {Table 8) three monkeys were inoculated subdurally with 0’003
gramme (0°3 cc. of a 1 per cent. emulsion) of fixed rabbit virus, which gave in
the rabbit after subdural inoculation an incubation period of 6 days. It is seen
from the table that all these three monkeys developed rabies, with incubation
periods of 8 and g and 10 days respectively. :

It would appear, then, that monkeys are susceptible by all ordinary channels
to a virus which is separated from the dog by many passages through the rabbit.
Dog virus does not, therefore, become modified as regards its infectivity for
monkeys, by passage through the rabbit, as tested by these methods.

We have already seen, that there are certain facts which suégest that the
virus obtaired by passage through the rabbit is, at least qualitatively, the same
thing as the virus of the dog. We have now brought forward further facts which
favour this view. It is necessary, therefore, before quitting this part of our sub-
ject, to bring together the evidence which supports this hypothesis. It is stated
as follows—

1. By passage of the ordinary street virus through the dog, subdural or
intraccular methods being employed, its virulence for the dog is increased. At
the same time its virulence for the rabbit is exalted, so that it uIti,mately produces
the disease in rabbits after the same incubation period as does fixed rabbit virus.

It is to be remembered that dogs are quite as susceptible as rabbits to
the subdural inoculation of fixed rabbit virus.

2. Negri bodies are found in the centrai nervous system of practically every
dog which dies of rabies in nature. On passage of this virus through the dog by
subdural or intraocular injection, these bodies after a few passages can no longer
be demonstrated. The same phenomenon has been observed in passing street
virus through the rabbit by subdural inoculation.

3. No difference is observed between fixed rabbit virus and fixed dog virus
as tested by subcutaneous inoculation into guninea-pigs. \

4. Monkeys have been shown to be susceptible to fixed rabbit virus when
injected subdurally, intraperitoneally or subcutaneously.

If, then, the rabbit virus has the same propesties as the dog virus and has
not become qualitatively modified by passing through the former animal, we are
almost forced to accept Helman’s hypothesis on the problem of the relative
insusceptibility of certain animals to subcutaneous inoculation : that it must be
a question of the site where, and the manner in which, the virus is depositd in
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_the subcutaneous tissues. In connection with this hypothesis attention may be-

drawn to the “fact that fine emulsions of the medulla containing fixed virus,
especially if dilute, may very soon completely lose their infective power when
kept at 37°C. (vide Table 12). Itwould appear as if separation from living

nervous tissue was sufficient to bring about the rapid death of the virus when kept
at body temperature.

SUMMARY.

1. It has been shown that it is comparatively easy to infect guinea-pigs by
the subcutaneous injection of fixed rabbit virus even in small quantity, They are
equally susceptible to subcutaneous inoculation of virulent dog virus.

2. Rabbits also are susceptible to injections of fixed rabbit virus under the
skin. The disease which results is often of a more or less chronic nature, mainly
characterised by progressive emaciation without any definite paralysis.

3. Monkeys also can be infected by subcutaneous injection of fixed rabbit
virus, The incubation period is much prolonged in these cases. [t was found

__that passage through a single monkey may greatly prolong the incubation period

of fixed rabbit virus for rabbits,

Monkeys are also susceptible to the subdural and intraperitoneal injection of
fixed rabbit virus. The incubation period after subdural infection is only slightly
longer than in the case of the rabbit similarly infected.

4. Certain observations are put forward which point to the conclusion that a
virus fixed by passage through the rabbit has the same properties and is identical
in character with street virus, exalted in virulence by passage through the dog.

V.—An attempt to immunise monkeys by means of single doses of
fixed rabbit virus injected subcutaneously.

An attempt was made in two series of experiments to immunise monkeys by
means of a single dose of fixed rabbit virus given subcutaneously. As we have
alreadv shown that these animals may develop ravies after the injection under the
skin of a large quantity of this virus, the incubation period, however, being greatly
prolonged, it was haraly to be expected that any immunity would result. Our
results show this to be the care.

In the first series of observations (Table 10) six monkeys each received a
considerable amount, namely, 0’5 gramme of fixed rabbit virus.

Twenty-three days after this injection each monkey along with two untreated
controls received a subdural inoculation of a small amount of fixed rabbit virus.

As will be seen from the table all the monkeys died of rabies, and no appreciable
c2




difference in the incwbation periods between the.treated and untreated animals_
could be made out.

.
In the second series of observations (Table 11) six monkeys each received s
subcutaneously a different amount of fixed rabbit virus, varying ffom o'5° to
00015 gramme. ,Twenty-three days after this inoculation each animal, as yell :
as an untreated centrol, was injected subdurally with a small amount of fixed
rabbit virus. As a result all the monkeys died of rabies and again there was

no indication of any cne of them having developed even a slight degree of
i mmunity.

SUMMARY. :

In the hope that it might be possible to curtail the lengthy course of
treatment now in use, attempts were made to immunise smonkeys by means of

a single injection of fixed rabbit virus under the skin. In one serles of experi-

ments the amount of virus injected was varied. The animals were tested
twenty-three days after the inoculation by giving subdurally a small amount of

fixed rabbit virus. All the monkeys died of rabies and it would seem that no
degree of immunity had developed.

VI—Bactericidal properties of the serum of patients taken both %

during the course of anti-rabic inoculations and after the
treatment had been completed.

Several workers—Babes and Cerchez (1891), Babes and Talasescu (1894),
Marie (1904-1907), Remlinger (1906-1907), Semple (1908)—have been able toe..
obtain from animals immunised with rabies. v‘l"rys a serum which, they state, *
destroyed the virus when kept in contact with'it *in vitro.””  Sera of highly '
immunised animals have been used experimentally with the object of ascerrafning
if they had any hindering effect on the evolufion of the disease when injecte:l
either before or after inoculation with the _virus, Finally, attempts have been .
made to immunise animals with a mixture of an immune serum and rabies virus.

In the present communication we do not intend to enter intq these
qucstion§, but to c.:onﬁne f)ursel\’es to the consideration of a number of
E:sgz\x:\;:?sr:azzd; ?:;hbtl:ZdOE}C;;;;i ﬁ;\dlngﬁwﬁetﬁer bacfericidal properties could

nts either 1 i-rabi
shortly after completion of treatment. In tmsd§:2§cc:;2 r'?tblics tlrea:)r::le:totz(;
that Kraus and Kreissl (1902) have made some experiments which0 o to show
that anti-bodies towards the rabies vir £

_ S AR : us only appearin the blood of those .
subjected to anti=rabic inoculations 20

to 22 days after the trestment had
ended, On the other hand, Semple (1908) has put forward evidence \\’hi;h in
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his opinion shows that these substances could be demonstrated in the blooa of
patients, as sooi as 2 or 3 days after the completion of treatment.

In seeking for a technique which would serve our purpose we were first met
with’the difffculty which arises from the fact, well known to those who have
worked with rabies virus, that emulsions prepared in the same proportions
from the nervous systems of different animals injected with fixed virus may
vary somewhat 1n virulence. Further, it has been observed by us that emulsions
of rabieg virus kept at 37° C soon lose their infective power and that this loss

of a progressive nature. This point is illustrated in the experiments set
forth.in Table 12. These experiments consisted in keeping two emulsions of
rabies virus of 'different strengths in the incubator at 37° C. and testing their
infectivity at varying intervals by stbdural inoculation into rabbits. The
emulsions of strengths 1 in 200 and 1 in 1,600 were made from the medulla
of a rabbit dead in 10 days after the subdural injection of fixed rabbit virus,
the test dose being 0'4 C. C. It will be seen from the table that even after
having been kept for one hour at 37°C. both emulsions had diminished

considerably in infectivity and that the loss was progressive until at the end

of 24 hours they were no longer infective.

** " Special precautions had therefore to be taken in order to guard against
%hese two sources of fallacy. These precautions consisted, first, in making
each day for each series of experiments a series of control experiments in
which normal salt solution was substituted for the sera which were Leing
tested ; and secondly, in keeping the mixtures only for either 1 or 2 hours at
room tcmperature.

Finally, in order to arrive at a quantitative estimation of the bactericidal
power of the sera, if there was any, edch was tested against several emulsions
of the virus of different strengths. The technique employed was as follows—

The blocd of the person to be tested was drawn from a vein by means
of a sterile syringe. It was placed ina small conical glass and set aside to

The serum was left in contact with the clot for 24 hours.
The rabies virus emulsion was prepared from the medulla of a rabbit
which had died from the effects of a subdura! inoculation of fixed rabbit
virus. . Only those rabbits were used which showed paralysis on the 6th day
and died on the toth “day aflte: infection. Emulsions of the medulla of
yarying strengths, as indicated in the tablds, were made with sterile salt
solution. Equal quantities of these different emulsions and of the sera to
be tested were thoroughly mixed and the mixtures were kept at room tempera-
ture for either 1 or 2 hours; 04 C. C. of each mixture was then injected
subdurally into a rabbit. For each series of serum experiments a series of
ments with salt solution was made. This consisted in mixing the

clot.

control - experi
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vatious dilutions of ¢he virus with an equal amourt of salt solution instead of serum,

allowing these mixtures to stand under the same conditionS as the serum

mixtures and then injecting 0*4 c. c, of each subdurally into a rabbit.

It is perhaps necessary to state that the method of anti-rabic treatment
whiéh was used for the patients whose blood was tested was that elaborated’
by Hégyes of Budapest.

Six series of experiments were made. They are briefly stated as follows —

Series 1. (Table 13).—With sera of two patients who were still under treat-
ment, which had lasted for g and 14 days, respectively.

Series 2. (Table r4).—With the pooled sera of 5 patients drawn on the .

day on which the treatment was completed.

Series 3. (Table 15).—With the sera of two patients who had completed
treatment one day and five days previously. In this series experiments with a
normal human serum were also made. '

Series 4. (Table 16).—With the sera of two patients drawn 5 days and 10
days respectively after completion of treatment.

Sertes 5. (Table 17).—With the sera of two patients who had completed
treatment 10 days and 14 days previously. Experiments with a normal human
serum were also made. _

Series 6. (Table 18).—With the serum of a patient who had completed
treatment 20 days previously.

“The results of these observations are fully set forth in the protocols. It is,
therefore, unnecessary to do more than draw attention to the conclusion which
a study of the tables forces upon us, namely, that it was impossible to demon-
strate bactericidal properties in any of these sera by the methods employed
by us. : !
Any alteration in serum properties is entirely eclipsed by individual variation
in the rabbits, and by errors of dose. It is, however, interesting to point out
that if a quantitative method of experimentation had not been employed we might
have been misled. Thus, if we take the experiments of series 6 it is seen that
both with the dilutions of 1 in 50 and 1 in 150 the incubation period as com-
pared with the controls was delayed two days. It might be argued from this
result that a certain amount of virus in the emulsions had been destroyed, the

smaller amount left giving a lengfhencd incabation period. That this conclusion
t from the.results of the experiments with.

would be erroneous is at once apearen
In this the serum mixture gave an incuba-

a higher dilution, namely, 1 in 1,500.
tion period of gidays while in the control animal the incubation period was two
days longer, namely, 11 days.

Before closing this part of our subject we may in passing draw attention
toa number of experiments, the results of which are set forth in Tables
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19, 20 and 21 of the protocols. These observations were made i order to
ascertain if any bactericidal action towards rabies virus could be demonstrated in
the sera of a few normal animals, namely, guinea-pigs, rabbits and monkeys.
As a’rule th:z sera were tested against fixed rabbit virus, but in one series with
rabbit and monkey sera,”dog virus was used. The same quanttative method
as we have already described was employed. g ks

A study of the tables will at once show that in no instance could any bacteri-

cidal action of the sera be demonstrated.

: SUMMARY.

Experiments were carried out with the object of making a quantitative
estimation of the bactericidal action, if such existed, of the sera both of patients
undergoing anti-rabic treatment and of others who had completed the treatment.
Patients were selected at various stages. The earliest had been under treatment
for 9 days, and the latest had completed treatment 20 days previously. Our
experiments failed to demonstrate the presence of bactericidal acticn towards
rabies virus in any of the sera.
 The sera of normal guinea-pigs, rabbits, monkeys and men were tested in the
same way. The results were also negative,
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L
Protocols. .
NoO. [.—PASSAGE OF RABIES VIRUS THROUGH THE DOG,

Table 1.—Slzowir‘zg‘ the result of the passage of the virus of the street through a series
of dogs.
The origina! virus was obtained from a dog which died in Meerut showing typical
symptoms of furious rabies. The incubation period of this vicus when inoculated sub-
durally into a rabbit was 11 days. 7

The virus had been in glycerine for three weeks before the series of passages was
begun. :

Incubation
Number of Method of Incubation period in rabbit REMARK
passage. inoculation. | period in the dog. | inoculated sub- | %
durally.
Original Dog . 11 days.
1 Subdural 11 days
2 T o ,
3 » 8 »
4 Intraocular 13 days.
5 » 12 »
6 " I »
7 ”» 20
8 » 9 n
9 5 8 5 / 8 days
10 > 1O 9 » Piece of brain had been
24 days in glycerifie.
1 ”» 9 » 8
12 ) I3 » 12 5y Brain had been 2 days in
: glycerine before inocyla.
tion into raobit,
13 ] 29 4 i i)
l .
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No. I[.---A PECULIAR FORM OF RABIES SEEN IN RABBITS AND DOGS.

1.— Rabbits inoculated subcutaneously with fixed rabbit virus.

_These rabbits received subcutaneously 5 c. c. of an emulsion of fixed rabbit virus of
definite strength. It was the 230th passage from the dog and gave an incubation period
of 6 days when injected subdurally into rabbits.

Tabie 2.—Showing the modification o[ symptoms and course, by sub-passage, until true
rabies is developed.

Interval be-

Animal. A":,?:lu";_ of < I\‘iet?ggig‘f’.in- tw::g i(;rc];e::ttlion REMARKS,
A, Rabbit 1 (original). | 0’0001 gram | Subcu t a- 58 days | Became progressively
of medulla. neous. thinner: no paresis.
Rabbit'z, passage | Thick emul- | Subdural 2R Became progressively
from 1. sion of thinner: no paresis.
medulla.
Rabbit 3, pessage | Thick emul- [ Subdural 21 days | Marked paralysis: no
from 2. sion of emaciation,
medulla.
B. Rabbit 1 (original). 0’01 gramof | Subcut a- 22 ' | Rapid wasting: no
medulla. neous. paralysis.
Rabbit 2 passage ; Thick emul- I Subdural 8 ‘ Showed marked para-
from I. sion of | s lysis on 7th day.
medulla.

D
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2.~ Rabbits wnoculate’ subdurally with virus of the street.

Thése animals were inoculated subdurally with a thick emulsion of the cerebral cortex
-of dogs which had died in nature of suspected rabies. The brain had been sent to the

laboratory for diagnosis. Before injection it had been kept in glycerine for several days.

Table 3—Showing the data of three further examples.

Method of in-

Interval be-

Rabbit 1 (original)

Rabbit 2, passagef
from 1.

) : |
Rabbit 3, passage
from 2.

Rabbit 1 (original)

Rabbit 2, passage
from 1.

Rabbit 1 (original)
|
|

Rabbit 2, passage |
from 1.

Amount of oy S
e jection. twae:s érg;c}:wn i REMARKS,
| |
! ,
A.—WaRrDpHA Doc. i
. | Thick emul- | Subdural 57 days iProgressive emacia-
. sion. tion : no paralysis,
| 5
Ditto Ditto ‘ & G0 Marked paralysis in
I 13 days.
Ditto Ditto { 10 N, Marked paralysis in
| 14 days,
B. RawaLpinpi Doc.
Ditto Sub-lural g days | Very rapid emacia-
: tion: no paralysis:
no tremor.

Ditto Ditto 7 GRS Marked paralysis on
1ith day: no ema-

' ciation.
C. Bakrop Doc.

Ditto Subdural 17 days' |Rapid  progressive
emaciation : no
paralysis,

Ditto Ditto g s Paralysis and tremor

marked on 12th day:
no emaciation,
1




Ne. [II.—THE SUSCEPTIBILITY OF VARIOUS ANIMALS TOWARDS

FIXED RABBIT VIRUS.

A. Table g.— Subcutaneous injection of fixed rabbit virus into guinea-pigs.

The virus used in this series of experiments was between the 225th and 228th pas--

sage from the dog :

days.

the incubation period after subdural inoculation into a rabbit was 6

A one per cent, emulsion of the medulla was prepared with sterile normal salt solution,
From this emulsion different dilutions were made as required. Each guinea-pig received a
definite amount of the virus, the quantity of emulsion being in each case made up to 5 c.c.

which were injected in two places in the abdominal region.

muscles were not penetrated.

Protocols.

Care was taken that the

Animal.

Amount of virus.

.

Guinea-pig 1

n 2
» 3
” B
» 5
i MY
" 7

8

o'0l gramme

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

#Result.

L

9
{10

Remained well

(12 days
<

Lr3

1o days

{ It

13

%’ 16
Remained well

12 diilys
|
, T

J'xo

REMARKS.

Six out of eight guinea-pigs developed

rabies.
Average incubation perind=11 days.

Average period between injection and
death=12'5 da)s

# The upper number=Incubation period.
The lower number= Interval between injection and death,
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n

”

»

»

»

»

Animal.

Guine:i-pig 0

10

]3’

14

15

16

17

18

19

Amount of virus.

# Result.

REMARKS.

0'0D1 gramme

Ditto
Ditto

Ditto

Ditto

Ditto

0’0001 gramme .

Ditto

Ditto

Ditto

Ditto

Ditto

-

10 days
860

[14 ”

L7 s

Remained well

11 days
15 "

10 days

{14 days
(41 days

Died from an
intercurrent
disgase.

{27 days
29" i
!16 0

L7 »

fm T
LZE )

59
64 1"

| Five out of six guinea-pigs died of rabies.

Two showed no definite symptoms except
L loss of weight.

Average incubation period in 3 cases
=11'6 days.

Average period between injection and
death in 5 cases=13'4 days.

| Five out of six guinea-pigs died of rabies.
One showed no definite symptoms.

Average incubation period in 4 cases=
30 days.

Average interval between injection and

| death = 34°0 days.

B. Table 5.—Subcutaneous injection of fix
The virus used was the 23oth passage from the dog.

* The upper number= Incaba
The lower number=Interva

rabbit after subdura! inoculation was 6 days.

tion period.
1 between injection anu death,

ed rabbit virus into rabbils.

The incubation period in a

4
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{
8‘, Kolks:,

< I

The same technique was used as has been described for the similar series of experi-
ments in guinea-pigs.

|
Animal, Amount of virus. *Resuit. !
: |
|
13 days I]
"| Rabbit 1| o1 gramme { ‘
15 » i
T 2 Ditto
- 68 days
) : [
3] 3 DlttO | < '
| 22 days
|
1 4 Ditto [
(93 days
» 5 Ditto Recovered
2 6 Ditto % )
» 7 | 0’0ot gramme 1
63 days
l‘l.
» 8 Ditto
95 days
b 9 Ditto 3
52 days
('20 "
A () Ditto ; ’ 4
E | k‘?:) »
) J ‘ 37 »
> 11 Ditto o
;- : | L40 5
‘ v 12 Ditto v|  Recovered )

REMARKS.
n. .

Four rabbits out of six died of rabies.
Three showed the peculiar emaciating
type of the disease.

The nterval between infection and death
varied from 15 to 93 days with a mean
of 49°5 days.

Five rabbits out of six died af rabies
Three developed the emaciating type of
} the disease,

The interval between infection and death
varied from 23 to o5 days, the mean
being 54'6 days.

# The upper number= Incubation period.

The lower number= Interval batween injection and death.
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Animal, Amount of virus. *#Result. ‘ REMARKS
o} 0" |
; ( )
Rabbit 13 | 0'0%01 gramme .
&4 days
5 14 Ditto 5 Recovered
AL Ditto 5
{ 58 days Five rabbits out of six died of rakies,
= . Four developed the chronic emaciating
SUE 16 Ditto : { JitigRione:
113 days The interval between infection and death
. (R varied from 21 to 113 days, the mean
o 17 Ditto : 4 being 66'4 days
(56 days
18 5
" 18 Ditto =
: 21 J

# The upper number = Incubatior period.
The lower number= Interval betweeninjection and desth.

C.—INJECTION OF FIXED RABBIT VIRUS INTO MONKEYS.
I. Table 6. Subcutaneous tnoculation.

The virus used was the 230th passage from the dog: the incubation period in rabbits
after subdural inoculation was 6 days. The mid-brain, cervical cord and part of
cerebellum were used for the preparatién of the emnlsion, the strength of which was 10
per cent, Each animal received 5c. c. of this emulsion. Care was taken that the muscles
were not penetrated.

Animal, Amount of virus. Result. REMARKS,
}
Monkey 1 | o0'5 gramme Died after 48 ’ Rabbit inoculated subdurally with emul-
days, | sion of medulla showed marked paresis on
Rabies. ‘ 18th day and died on2oth day.

” 4 Ditto | Paralysed on Rabbit inoculated sobdurally with emul-
| 75th day: died on | sion of medulla showed paralysis on 3ist
| 76th day. ' duy and dicd on 34th day.

] Rabies. a

1S 3 Ditto Died after 71 Two rabbite inoculated subdurally with

days { "emulsion of medulla both died from some

intercurrent disedse.

] Probably not
: Rabies,
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2. Table 5. Intraperitoneal inoculation.

The virus used was the same as that which was employed in the  previous series of

-experiments.

Each animal received intraperitoneally 5 c.c. of a 10 per cent. emulsion.

Animal.

Monkey 1

w

N

Amonnt of virus.

Result.

REMARKS,

0’5 gramme

Ditto

Ditto

Died on 113th day

Developed para-
lysis on 15th day,
died on 17th day.

Developed
tremor and para-
lysis on 16th day,
died on 18th day.

Rabbit inoculated subdurally with emulsion
of medulla, remained well,

EERRE

3. Table 8. Subdural inoculation.

The virus was the same as that which was employed in the previous series of experi=
ments. Each animal received subdurally 0'3 c. ¢. of a 1 per cent. emulsion,

Amount of virus. |

Animal. Result.
a |
Monkey 1 0'003 gramme Paralysis on 8th day, died on 1 3th day.
b 2 Ditto ' Paralysis on 1oth day, died on 13th day.
,, 3 Ditto } Paralysis on oth day, died on 11th day.

D.—Table 9. Subcutaneous injection of dog wirus into guinea-pigs.

The virus used was criginally obtained trom a dog of the street which had died of
furious rabies, It had been passed *hrough two dogs in the laboratory by subdural inocula-
ition, both of these animals died ot furious rabies, the incubation period of the last being
10 days. A one per cent. emulsion of the medulla was prepared with sterile normal salt
solution. From this emulsion dilutions were made as required. Each guinea-pig received
a definite quantity of virus, the amount of emulsion bzing in each cas= madeup to 5c.c,
whick were injected in two places in the abdominal region. Care was taken that the
injections were really made into the subcutaneous tissues and that the muscles were not

injurea.

- PR W L e
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f
Animal. Amount of virus. # Result REMARES. | P
— |_
g 5 16 days I
Guinea-pig 1 001 gramme I
( 17 » l |
3 |
2 Ditto
4 1Y ) Five guinea-pigs out of five died of rabies) .
IO ! ; . %
9 3 Ditto | { ! | | The average incubation Pcrxod: 10'8 Uays
2 ‘ | Average interval between injection and
: 10 [ death =13 days.
»” 4 Ditto :
12 |
10 ,,
% 5 Ditto i
13 »
13 days ‘\
5 6 | o'oor gramme
I s
A 15 »
» 71 Ditto :
' 17 5 l‘ Four guinea-pigs out of five died of rabies,
' g 17T »
3 8 | Ditto : ‘ & The average incubation period=15'5
8 days.
Di tedionitath &
2
L 9 A0 Dfle on Iat)th ":_y, Average interval between injection and
rom 2 death=17"5 days.
cause.
17 days !
% 10 Ditto [ 4
20" ) 4
! |
o 11 | 00001 gramme | Died on 18th day )
from . other ‘
cause. f :
l < 31 days | Three guinea-pigs out of five died of
" 12 | Ditto l rabies. ) i
' A2 Average incubation period =24 days.
Average interval between injection and
h g 16, death=25'6 days.
3 13| Ditto
' 1 18 | A% T
7 4 Ditto Died on 8th day |
‘ from other
| cause. ,
{25 days |
” I5 Ditto ‘
‘ | 27 AT ")

® The upper number = Incubation period.
The lower number = lnterval between injection and death.
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‘Animal. , Amount of virus. *Result. ReMARKS,
= 7 i—— e —— e —————————
' |
; g I3 days. )
A . 3 e )
- . Guinea-pig 16/ 0'00001 gramme '
- Usat,
s i Wt 17 Ditto |, | Died, not rabies , Two guinea-pigs out of five died of rabies.
% : X (8! Ditto Ditto | Average incubation period =18 days.
Average interval bet
23 days ‘ etween injection and
” 19 Ditto { death=19'5 days.
25 »
34 3 20 Ditto Died, not rabies. J ‘
, A
r * The upper number=Incubation period.

The lower number=1Interval between injection and death.

.No. IV.—AN ATTEMPT TO IMMUNISE MONKEYS BY MEANS OF SINGLE
DOSES OF FIXED RABBIT VIRUS INJECTED SUBCUTANEOUSLY.,

| A. Six monkeys were inoculated subcutaneously in two places with 5 c.c. of a 10 per
! cent, emulsion of the medulla and cord of a passage rabbit, 7.¢., total dose 5 c.c. divided
into two portions. It was the 228th passage from the dog: the incubation period in the
rabbit after subdural inoculation was 6 days.

Twenty-three. days afterwards each monkey, and in addition two untreated ones
received 0'3 c.c. of a 1 per cent. emulsion of s the medulla of a passage rabbit, which had
after subdural. inoculation an incubation period of 6 days.

The following was the result :—

TABLE 10,
\ Amount of virus injected | Amount of virus injected s
Animal- subcutaneously. subdurally, Result,
9 days
i Monkey I 0’5 gramme 0'003 gramme
| : T2
] y 7
X 2 Ditto Ditto
]
! 8 3
|

* Upper figure=Incubation period.
Lower figure = Interval between subdural injection and death,
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: Amount of virns injected ‘| Amount of virus injected
Anjmal, subcutancously]. | subdurally. * Result
s . SR ek
Qe | 11 days
Monkey 3 0'5 gramme | 0°003 gramme
127%;
| ’
. | . 8 n
” S . Ditto | Ditto
' ' | | 13 » .
{ . 8 "
” 5 | Ditto Ditto :
| | 10 "
| | | | Eoe:
A 6 Ditto | Ditto <L
{ ‘ : IO
: , (8 . ;
- 7 i Nil. | Ditto QL
| > o L35 b
f _ (10
- 8 Nil. Ditto <4
Lz

# Upper figure=Incubation period.
Lower figure=Interval between subdural injection and death.”

B.— Six monkeys were inoculated subcutaneously with varying amounts of fixed rabbit
virus. In each instance the amount was made up to 5 c. ¢. which were injected in twaq
places in the abdominal region, The virus used was the 229th passage from the dog (the
incubation period in a rabbit after subdural inoculation” being 6 days). Tiwenty-three days
afterwards each animal, as well as an untreated monkey, received subdurally o3 c. c. of 2
one per cent. emulsion of the medulla of a passage rabbit. '

The following was the result :— ‘

TABLE 11.
. Amount of virus injected | Amount of virus injected
Animal, subcutaneously. subdurally. ® Result.
’ )2 2. e Gt oo € O
‘ ( 7. days
Monkey 1 0'5 gramme 0'003 gramme §
! (8 ,
A v i
51 2 015 " Ditto
9 1
# Upper hgure=Incubation period from date of subdural injection, XAy
Lower figure= Interval between subdural injection and death. ,
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| |
s - | Amount of virus injected b Amount of virus injected *Ras
Animal. subcutaneously. subdurally. ? ) SEsLlES
v | 4 .
| ‘ : | ( 8 days.
Monkey 3 ' 0'05 gramme 0°003 gramme ‘ «z
| | ‘ 9 »
B | - e
. . 4 o'ol5 Ditto ‘
' | | (i yo 23
t j |
| ' + 5 9 1
5 3| 0'005 4 ‘ Ditto
i ; 12
! . »n
)
” 6 0'0015 . Ditto |
| ‘ Lo
5 7 Nil Ditto | %
7 Ty,
. ‘ |

c ® Upper figure= Incubation period from date of subdural injection.
Lower figure=Interval between subdural injection and death.

V.—BACTERICIDAL PROPERTIES OF THE SERUM OF PERSQONS TAKEN BOTH
DURING THE COURSE OF ANTI-RABIC INOCULATIONS AND AFTER
TREATMENT HAD BEEN COMPLETED.

A.—Experiments to show the effect of incubation at 37° C. on rabies virus.

The medulla of a fixed rabbit virus was iinely emulsified in sterile normal salt solution.
Two dilutions were prepared, namely, 1-200 and 1-1600. These were kept at 37° C. for
varying intervels of tims, 0'4 c.c. being then injected subdurally into a rabbit.

TABLE 12.
. Strength of Feriod of tims |
Animal. diluﬁon. kept at 27° C. ’ * Result. ’ REMARKS.
' 14 days
Rabbit I 1-200 1 hour i
VB N05s I
b B
1] 2 " 2 hourS
£2 4
|

# Upper figure=Period of incubat on.

Lower figure= Period between injection and death.
E2

SR Y A g A AR o
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2 S » o e
| thof | Periodof time | erilinn e %
Animal. S:‘.ri(;:%on. kept at 37° C. \ Result. REvgRrEs f c |
o 4 |
i |_‘ E{x a ?
| ©oe |
| Emaciated ; sub-passage. — o |
Rabit 3| 1-200 | 4 hours l gave rabies, N s
| ‘ 25 days . = el
» 4° n | 28 !Rcmained well . b o o Famsii
I | | e £ ® . :
| ‘ 7 days . ~z |
” 5 1-1600 l Nil : -
‘ ‘ 2, [
| [ . . "i
Y 3 ? [
- 6 | 2 Nil { ) |
[ { Io ,, A ° ‘
o °Cle !
) 7 | " ' ! hour Died after . H
35 | 26 days : .
| not rabjes, wr
; g P e s <
| 24 days 5 .
8 W 2 hours A0
” . . :
25 1 o .*\é.
I .
' 47" 5
9 ' ” 4
E | 28 " : y
” 10 1 4 5 Remained well 5 .
o ~ 0 ® .
» 11 ! »” 24 y 0 o Died after | LIS
‘ 54 days : 5 il
‘ 4 not rabjes,
| 4 i
' 3
” 12 | 1 : 24 . Died after . o
| 20 days : P
not rabies, .
$ .
# Upper figure=Period of incubation, 3 g
Lower figure=Period between injection and death,

anti-rabic lreatment and s/zort{y

after complo;
substances which kill the rabies

Virns,

Blood was drawn aseptically from

a vein of the arm.
conical glass and the serum was left in ¢o

It was allowed to gt in a
ntact with the clot for

24 hours, 5 ’
e
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° o Lf
o
oll® The virus used was fixed rabbit virus--passage 225th-230th, which gave on subdural

inoculation mté rabbits an incubation period of 6 days, The medulla was used.

L mulsions of dxﬁerent strengths were prepared with normal salt solution

B Equal quantities of the serum and of these different emulsions were mixed and the

mixtures kept at room temperature for 1 or 2 hours: 0’4 c. c. of eqth mixture was then

— injeeted subdurally into a rabbit.

Fog each observation control experiments with salt solution instead of serum were
made, that is to say, mixtures consistiny of equal quantities of salt solution and the
oemulsmm of different strengths were prepaced, kept under the same conditions and for
the same time,as the serum mixtures, and 04 c. c. of each mixture injected subdurally

into a rabbit. In some instances also control e\p\,rlments with normal human serum

were made in the sa me manner.
In all, six series of observations were made, the results of which are as follows :~—

1. TABLE 13.

(a) Serum of patient after g days’ treatment.
(&) Seram of patient after 14 days’ treatment.

(¢) Salt solution.
In each case the blood was drawn 24 houars after the inoculation.

e
«  The mixtures were left for two hours at room temperature.
Result of inoculation into rabbit.
TR |
Dilution of emulsion.
(a) ®) ()
» .
3 \ = 5 it
g (7 days® 7 days 7 days

i 0o . ’0 . L/ =

i L4 o I3 » 14 5
r 7 » 7 » £ e
<4

i . . . 1 |
EREN L4 5 ‘ 15 » ) o
Iin goo . . Recovered Recovered Recovered

' 11 days )
: Do. Do.
oo - . .

e L1z TaJ

s 3. B.—In this and the succeeding tables the upper figure refers to the period of incubation of the
disease after subdural inoculation of 04 c. c. of the mixture into a rabbit, the lower figures

to the interval between injection and death.
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| P | .
S’ ’ Gilution, kept at 37° C. \ *Result. REMJRES, 3
1_ . ™~ ‘ - >
l 5 |
. ‘ Emaciated ; sub-passage
Rabit 3 1-200 | 4 hours ‘ { gave rabies, p q
25 days -
0
» o % 24 ' Remained well e
. -
| ‘ : 7 days e
2 5 1-1600 Nil
e
45 )
5 6 | 2 Nil {
' l Y ) 0 JE
‘ \
9 7 ' o ‘ 1 hour Died after
‘ , 26 daxs :
I not rabies.
| | i
24 days
” 8 3 2 hours { <
25 »
27 n
”n 9 " 4 » :
2848 W,
5 10 " 4 Remained well -l
L 1 | 0 240 'l?ied after
.1 34 daxs:
| not rabies.
| *
" 12 | is ! 245 Died after
20 days:
1 not rabies.
|

¢ Upper figure="Period of incubation.

Lower figure=Period between injection and death,

° L

Kl

4 .
B —Experiments lo test if the sera of patients taken both auring the course of
anti-rabic lreatment and shortly after completion of treatment contain any
substances which kill the rabies virns,

Blood was drawn aseptically from a vein of the arm.

conical glass and the serum was left in contact with the clot for 24 hours,

L]

-

It was allowed to ¢Jd' in a
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o '. 8o SUIN The virus used was fixed rabbit virus--passage 225th-230th, which gave on subdural

inocglation igtb rabbits an incubation period of 6 days. The medulla was used.

o e .+ Lmulsions of different strengths were prepared with normal salt solution,
i Equal quantities of the serum and of these different emulsions were mixed and the
Diata i 1 mixtures kept at room temperature for 1 or z hours: 04 c. c. of exch mixture was then
il s <> injeeted subdurally into a rabbit.
S (] i . Fog each observation control experiments with salt solution instead of serum were
o ’ o ’ .made, that is to say, mixtures consistiny of equal gquantities of salt solution and the
LA | g % emulsions of different strengths were prepared, kept under the same conditions and for
the same time,as the seram mixtures, and 0’4 c. c. of each mixture injected subdurally
o .08 il into a rabbit. In some instances also control experiments with normal human serum
4 were made in the sa me manner.
! ; In all, six series of observations were made, the results of which are as follows :——
S 1. TABLE 13.
o " T ENC () Serum of patient after g days’ treatment.
RS 3 (&) Seram of patient after 14 days’ treatment.
2 (¢) Salt solution.
) X **  In each case the blood was drawn 24 Hours after the inoculation.
X - 2 The mixtures were left for two hours at room temperature.
L)
° et ~ ; N 3
A e e - Result of inoculation into rabbit.
» Dilution of emulSion.
(a) (&) G
e y A . =l i .
oL > . ) If N
o
& o . (7 days¥ 7 days 7 days
o 1210 50 b e ; ’
14 2] 13 » 14 »n
e > e b »
. r 7 » ‘ Ay 17 w
o Iin 150 : . . <
P i L]4 2 IS » 21y
; |
I in 500 . . Recuvered Recovered Recovered
; g™ J
) : 11 days )
- 1in 1,500 . iy 5.9 Do. > Do.
Ltz 5 )

* M. B.—In this and the succeeding tables the upper figure refers to the period of incubation of the
disease after subdural inoculation of 0'4 ¢, c. of the mixture into a rabbit, the lower figures
to the interval between injection and death,
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TABLE 14.

)

\

o

o

(@) Pooled sera—equal parts of each—of 5 patients after 20 days complste treatrr;ent:

the blood was drawn half an hour after the last injection.

{6) Salt solution.

The mixturé$ wiere left for two hours at room temperature.

o

!
Result of inoculation into rabbit. P
Dilution of emulsions. : s 5
A (@) (8) S
( 9 days 7 days”
1in 50 3 | 4 -
; iz, 12
I @ 8 8 »
I in 200 o
12 4,
i 14 7 »
1 in 600 %
20 o 10
‘ ( 46 " .
I in 2,000 %
| 1()8 days 52 5
3. TABLE 15.
(@) Serum of patient taken one day after completion of treatment.
(6) Serum of patient taken 5 days after completion of treatmeat.
(¢) Serum of untreated persan.
(d) Salt solution. ;
Mixtures were left for 1 hour at room tc'.mper;-.turc.
' Result of in(I)culation into rabbit.
Dilatien of emulsion. B o 777 « S E
(a) (& {c) | (@)
( 6 days 6 days 6 days 6 days
1 in 50 2 R
‘ ( 12 ELS 5 t4 " 10 "
7 " 7 »n 7 " 8 g5
1 in 150
: 13 5 13 » 16 29 15 ] :
r 8 " 8 » 8 "
1 in 500 Recovered 4 1
g | L 4 15 " 16 il
| ( 7 " 7 "
1 in 1,500 Recovered ‘( 6 Recovared,

»n

e




31

Protocols.

5 4. TABLE 16.
(@) Serum of patient taken 5 days after completion of treatment.
(3) Serum of patient taken 10 days after completion of treatment.
(¢) Salt solution. 3
Mixtures were left for two hours at room temperature. _' .

2 I Result of inoculation into rabbit.
Diiution of emulsion. = :
: (a) i (5) ()
B - ( 10 days ’ | 8 days.
& 1 in 50 : 3 A i | Recovered
l:. b . ; 16 ” | 192533 1"
1 8 12 days
= | 1 in 150 : ] Died : not rabics.
: 13 » ‘ 17 1
{ = 1in 506 5 : . Recovered ‘ 74 days Recovered.
\ I in 1,500 . s Recovered l Recovered Died : not rabies.
J

5. TABLE 17.
(a) Serum of patient taken 10 days after completion of treatment.
() Serum of patient taken 14 days after completion of treatment.
(¢) Serum of untreated person.
(d) Salt solution.
Mixtures were left for 2 hours at room temperature.

Result of inoculation into rabbit.

Diluticn of emulsion. :
L

(a) () | (¢) (d)
8 days | 7 days |- 7 days 8 days.
1 in 50 . . i
16 ” 13 5 13 » LA
jr 5 8 » 8 "
1in 150 . . | Recovered . Recovered.
! ( 15 » 14
i : l £ 2 9
[, 1 in 500 - .| Pecovered .| i Recovered.
1 ‘ 15 » 15 »
i ( 7 days 7 » 8 days.
1 : 1 in 1,500 : : Recovered
: 9 » ‘ 13 » Il »
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6. TABLE 18. N

(@) Serum of patient taken 20 days after completion of treatment.

(&) Salt solution,

o

-
Mixtures wert left for two hours at room temperature.

o

S

Dilution of emulsion.

: g
I1n 50 -
L
Iin 150 4(
L

1in 500 . 5 . 2 .
Lin 1,500 . v ¥ : : | -{r

L

Result of inoculation mnto rabbit.

(a) (&)
Q days 7 days.
4 5 12, 3
9 1 7 M
I"' N 12 n
Recovered Recovered.
9 days 11 days.
T4 I5 5

23

C.—Experz'ments bo test if the sera of some normal animals contain substances,,

which kill

Exactly the same technique was used as that which has been described for the ex-

periments with patients’ sera,
The following were the results :—

rabies virus.

1..TABLE 109.

(@) Guinea-pig serum,
(6) Rabbit serum,
(¢) Salt solution.

The mixtures were placed in contact for two hours at room temperature,

Result nf inoculation into rabbit.
Dilution of emulsion. 2 ﬁl‘i i
(a) (&) | ()
8 davs 8 days 7 days
Iin 100 s I f
le ’§ I ') 12 »
{ ; e Recovered
Iin 2,500 . 5
5 Loy, 32 days,
‘{'10 days 23
Iin 5,000 . : : Recovered
3 Lll " 25 "

o
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) 2. TABLE 20.

(a) Monkey. serum.
e £ (6§ Salt solution.
The mixtures were left for two hours at room temperature,

- ¥ Result of inoculation into -abbit.
Dilution of emulsion. S
Do (a) (&)
o ( 8 days 8 days
1in 100 . . . . of 4
s L DO B0
r 11 " S n
I in 2,500 i
13 » » l 1 "
' ( 8%,
1 in 5,000 4
| L 38 days ' B e

3. TABLE 21.

(@) Monkey serum.
(5) Rabbit serum.
(¢) Salt solution.

In these experiments the emulsion of virus used was prepared from the medulls of a
dog. It was originally obtained from a dog in nature, and it has been passed through a
series of six dogs in the laboratory, the last dog after intraocular injection dying of furious
rabies after an incubation period of 11§ days.

The mixtures were kept for two hours at room temperature.

Result of inoculation into rabbit,
Dilution of ~mulsion.
a) b) ¢
\ ( ( ()
v 8 days 8 days 8 days.
\ 1 in 100

4L 12 12 5 1 Gy X
i\ | . .
I ' 10, 9 Died : not rabies,
i & 1 in 2,500 -
i 33' I3 » 12
' ’ 9 » I 1
AF Iin 5,000 . . Recovered.
N ‘ ) is G X0 vy J

-
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