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Protective Effect of Antirabies Serum after Intracerebral or
Intramuscular Administration*

by R. SCHINDLER, Head, Department of Veterinary Medicine, Institute of Tropical Diseases, Hamburg,
Germany

In the course of investigations on the pathogenesis
of rabies,a it was observed that antirabies serum was
effective if injected intramuscularly after an intra-
muscular challenge and also if administered intra-
cerebrally after an intracerebral challenge. Provided
that the serum was given within 10 minutes of the
injection of virus, its protective effect was the same
with either route of administration. When it was
given more than 10 minutes after the virus injection,
however, its protective power was lost more rapidly
in the brain than in the muscular tissue. In the
present note, the results of some further experinients
with antirabies serum are summarized.

Materials and methods
In all experiments white mice of an average weight

of 12.6 g were challenged with the same mouse brain
passage of fixed virus (Pitman Moore strain). The
10% stock virus solution contained 105.8 i.c. LD50 in
0.025 ml. 0.025 ml of a 10-1 dilution of stock virus
was used as i.m. challenge, and 0.025 ml of a 10-4
dilution as i.c. challenge.
The antirabies serum was derived from guinea-

pigs immunized with fixed virus (Pitman Moore
strain); 0.025 ml of the undiluted serum neutralized
5600 LD50 in vitro. Serum from a healthy untreated
guinea-pig was given to the control groups. Both
sera were administered undiluted in a dosage of
0.025 ml.

All experimental and control groups consisted of
40 mice each. After an observation period of 14
days the percentage of survivors was estimated for
each group.

Results
In the first experiment it was demonstrated that

the mortality among the intramuscularly infected
animals decreased if the antirabies serum was given
10 minutes or 24 hours after challenge, but that

* This study was aided by a research grant from the
European Recreation Programme.

a See article by Schindler on page 119 of this issue.

TABLE 1
PROTECTIVE EFFECT IN MICE OF ANTIRABIES SERUM
ADMINISTERED EITHER INTRACEREBRALLY OR INTRA-

MUSCULARLY a

Percentage of survivors
after treatment with:Time of

administration antirabies serum normal serum
intracerebral intramuscularl intracerebral

10 minutes after
infection 32 10 0

24 hours after
infection 27 12 0

48 hours after
infection 2 0 0

a The challenge dose was injected into the calf muscle of
the left hind leg and the intramuscular injection of serum was
given in the right hind leg.

TABLE 2
PROTECTIVE EFFECT IN MICE OF ANTIRABIES SERUM
ADMINISTERED BOTH INTRACEREBRALLY AND INTRA-

MUSCULARLY AT THE SAME TIME a

Percentage of survivors
Time of serum after treatment with:
administration

antirabies serum normal serum

10 minutes after
infection 77

24 hours after
infection 40 5

48 hours after
infection 20 2

a Both the challenge dose and the intramuscular injection
of serum were given in the left hind leg.

intramuscular injection of the serum was less
effective than intracerebral administration. In this
experiment antirabies serum administered by either
route 48 hours after injection did not influence the
course of infection (Table 1).
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The protective effect was enhanced when the
serum was administered both intracerebrally and
intramuscularly at the same time. Contrary to the
outcome in the first experiment, in this case a pro-
tective effect was also observed when the serum was
administered 48 hours after challenge (Table 2).

It was not possible, however, to influence the
mortality of an intracerebral infection by an intra-
muscular injection of antirabies serum.

Conclusions
From the results of these experiments it can be

concluded that peripherally administered antirabies
serum is effective only if it can neutralize the virus
before it has gained access to the central nervous
system. On the other hand, serum given by the
ntracerebral route influence3 the first steps of the

interaction between the virus and the cells of the
central nervous system. Therefore, the protective
effect of intracerebrally administered serum is better
than that of an equal dosage of intramuscularly
administered serum. The best results were achieved
with the simultaneous intracerebral and intramus-
cular administration of antirabies serum.

In summary, experiments with antirabies serum
have indicated that intracerebral administration of
serum has a strong effect against an intracerebral as
well as an intramuscular challenge, whereas peri-
pheral injection influences only the peripheral
infection, and to a lower degree.

* *

The author wishes to express appreciation to
Mr R. Stieger for his excellent technical assistance.

Choice of Strains for the Preparation of Cholera Vaccine

by D. L. SHRIVASTAVA, D.Sc., Deputy Director, Central Drug Research Institute, Lucknow, India

The Cholera Advisory Committee of the Indian
Research Fund Association (now the Indian Council
of Medical Research) recommended the following
characters for strains suitable for the preparation
of cholera vaccine: a

" a) Typical smooth translucent colony appearance.
" b) Stable in salt solution.
" c) Serological characters of 0 group I (Gardner and

Venkatraman), sub-type Inaba, and should agglutinate
to titre with a serum prepared against the dried 0 Inaba
antigen issued from the Standards Laboratory, Oxford.
"d) Producing acid from mannose and saccharose

but not from arabinose.
" e) Non-hemolytic.
" The strains used should be the ones isolated from

cases of cholera during an epidemic."

In the opinion of the Committee, there was no
evidence to show whether the use of both the sub-
types, Ogawa and Inaba, for the manufacture of
vaccine was necessary or not. In areas where the
strains prevalent during epidemics are Ogawa
"it is for consideration whether strains of the Ogawa

a Taylor, J. (1941) Cholera research in India, 1934-1940,
under the Indian Research Fund Association, Cawnpore,
Job Press.

sub-type should be incorporated in the vaccine ".
In this connexion, it may be pointed out that strains
may change from Ogawa to Inaba or vice versa from
time to time in epidemics in any particular region.
A study group convened by WHO for the recom-

mendation of international requirements for cholera
vaccine b has, however, suggested the use of both
subtypes for the preparation of cholera vaccine.
The morphological, cultural, biochemical, haemo-
lytic, serological, saline stability and pathogenic
properties required for these strains have also been
defined. The general practice at present appears
to be to prepare polyvalent cholera vaccines.
The question of the use of Ogawa or Inaba strains

or both in the preparation of vaccine created a good
deal of interest as regards the possibility of cross-
protection between the two subtypes. Ranta &
Dolman c and Burrows et al.d showed that cross-
protection existed between the two subtypes. Ahuja

b World Health Organization Study Group on Require-
ments for Yellow Fever Vaccine and Requirements for
Cholera Vaccine (1959) Wid Hlth Org. techn. Rep. Ser.,
179, 31.

c Ranta, L. E. & Dolman, C. E. (1944) Canad. pubi.
Hlth J., 35, 473.

d Burrows, W., Mather, A. N., Elliott, M. E. & Havens, I.
(1947) J. infect. Dis., 81, 157.
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