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Virus Content of Brains and Submaxillary Glands
and Occurrence of Negri Bodies in Animals
suspected of having died of Natural Rabies Infection *t

by N. VEERARAGHAVAN, M.B., B.S., D.Sc., A. BALASUBRAMANIAN, M.B., B.S.,
and R. RANGASWAMI, Pasteur Institute of Southern India, Coonoor, India

Information regarding the proportion of suspected rabid animals that
prove rabid on laboratory examination and the percentage among them
that have virus in the salivary glands is essential for even a rough assess-
ment of the extent of risk in a population exposed to rabies. An unselected
group of 92 dogs suspected of having died of rabies was studied for (a) the
percentage that showed the virus in the brain, (b) the number that had
the virus in the submaxillary glands, (c) the variations in the virus contents
of the brains and the submaxillary glands in individual animals as well as
in the group, (d) the proportion that showed the presence of Negri bodies
in the brain, and (e) the correlation, if any, between clinical signs and the
presence of virus in the salivary glands.

Materials and methods. Among the 92 dogs suspected of having died
of rabies, 22 showed signs of furious rabies while 21 manifested signs of
dumb rabies. In the others the symptoms were not typical.

The hippocampus major, cerebellum and midbrain of these animals
were forwarded in 3 % potassium bichromate solution containing 5 % glacial
acetic acid for microscopic examination. A minimum of six serial sections
of all the areas were examined after staining by Mann's technique before
the specimen was considered negative.

The brains and submaxillary glands of the animals were forwarded in
sterile 50% glycerol saline for biological test. When they were received at
the Institute (2-3 days later) they were stored in a deep freeze at -20° C
until they were studied.

The following method was adopted for virus titration. A 10% suspen-
sion of the brain or submaxillary gland was made in sterile normal saline
solution containing 2 mg of streptomycin and 500 units of penicillin per ml.
The suspension was allowed to stand for 30 minutes and then centrifuged
for 2 minutes at 1000 revolutions per minute. The supernatant was taken
as the 101- dilution and logarithmic dilutions were made in 2% deactivated
normal guinea-pig serum saline. The material was kept in ice and each of
the various dilutions inoculated intracerebrally into groups of 5 mice. The
animals were observed for 45 days and deaths occurring during that period
were confirmed as being due to rabies by the demonstration of Negri bodies
in smears or sections of the brains, or both. The number of LD80 of virus
contained in the inocula was calculated by the method of Reed & Muench.a

* The authors wish to express their grateful thanks to the Indian Council of Medical Research for a
grant to cover part of the expenses in connexion with this inquiry and to Dr Bertie A. D'Souza, Dr M. S.
Ganapathy and Dr K. P. C. Nair of the Madras Veterinary College, Madras, for kindly making available
the material used in this study.

t This note will also be published, in Spanish, in the Boletin de la Oficina Sanitaria Panamericana.
a Reed, L. J. & Muench, H. (1938) Amer. J. Hyg., 27, 493
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The virus contents of the submaxillary glands of all the animals were
titrated in mice. The virus content of the brains of only 60 of the above
animals could be titrated, as the remaining 32 brains were received in a
decomposed state and were unsuited for reliable virus titration. The
presence of virus in these was tested for by inoculating the 10-' dilution
intracerebrally into mice.

Results. A preliminary report of this work has been published in 1955./
An analysis of the data is presented in Table 1.

TABLE 1. OCCURRENCE OF NEGRI BODIES AND PRESENCE OF VIRUS
IN BRAIN AND SALIVARY GLANDS

BrainBrain___________ Virus in salivary Percentage of
Negri bodies virus gland cases

+ + 58.7

+ 7.6

33.7

+ + 33.7

+ 25.0

+ 5.4

+ + 39.1

___I ± I - 27.2

Out of a series of 92 animals suspected of having died of rabies, 61 con-
tained virus in the brain. Among the 61 animals which were proved rabid,
36 (59%) showed the presence of virus in the submaxillary glands.

The virus titre of the brains varied from < 10-' to 10-5 and that of the
submaxillary glands from < 10-1 to 10-5.5. In 25 cases the virus titre of
the submaxillary glands was 10-2 or greater.

Out of 23 animals in which the virus titre of both the brain and the
submaxillary glands was available, the titre of the submaxillary glands was
greater than that of the brain in 7 (30.4%). In one case (4.4°%) the titre
was the same and in 15 (65.2%) it was less than that of the brain.

Negri bodies were demonstrable in the brains of 54 of the 92 animals
examined. Among them, 31 (57.4%) contained the virus in the submaxillary
glands. In 5 cases out of 38 (13.2%) the virus was present in the brains

b Veeraraghavan, N., Balasubramanian, A. & Rangaswami, R. (1955) Studies on the virus content of
the brains and submaxillary glands of animals which die of natural rabies infection. In: Pasteur Institute of
Southern India, Scientific report 1954, Madras, p. 37
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and the submaxillary glands although Negri bodies were not found in the
brain.

The relation of clinical signs to the occurrence of Negri bodies and the
virus content of the brains and submaxillary glands is presented in Table 2.

TABLE 2. CLINICAL SIGNS AND PRESENCE OF VIRUS IN BRAINS ANC SUBMAXILLARY
GLANDS OF RABID ANIMALS

0 S |Number Number Number Number virus-
Group Signs of Negri- virus- positive inan ma s pos t ve in brain gland

1 Furious 22 20 22 15

2 Dumb 21 18 21 15

3 Atypical 49 16 18 6

Total 92 54 61 36

It will be seen from Table 2 that the laboratory diagnosis was positive
in all the animals which showed signs of furious or dumb rabies, while
only 18 out of 49 (36.7%) of animals which showed atypical signs proved
to be rabid. The presence of virus in the submaxillary glands was demon-
strable in 68.1 % (15 out of 22) and 71.4% (15 out of 21) respectively of
cases of furious and dumb rabies. These findings indicate that in nature
animals showing either furious or dumb signs of rabies can be equally
infective.

Psychomotor Development in African Children:
the Effects of Social Class and the Need
for Improved Tests*
by M. GEBER and R. F. A. DEAN, Visiting Worker and Director, respectively,
Medical Research Council, Infantile Malnutrition Research Unit, Mulago Hospital,
Kampala, Uganda

Since 1954, the psychomotor development of young African children
has been investigated at Kampala, by means of Gesell tests. The results,
which have been described in full elsewhere,a, b, have shown all-round

* The work described has been supported by grants from the World Health Organization, Geneva
and the Centre international de l'Enfance, Paris.

a Geber, M. (1956) Courrier, 6, 17
b Geber, M. & Dean, R. F. A. (1957) Pediatrics, 20, 1055
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