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SYNOPSIS

A method is described for the preparation of lyophilized rabies
street virus material from infected submaxillary glands for challenge
purposes. The lyophilized material gives consistent and reproducible
results on intracerebral or intramuscular titration over long periods.

Most of the experimental work reported on rabies is not comparable
because (1) the strains of street virus used for challenge have varied from
worker to worker, and (2) the challenge material employed by individual
workers has been obtained from several different passages or species of
animals. A challenge material which gives reproducible results on pro-
longed storage is a prerequisite for strictly comparable results. It has
been reported 3 that infected submaxillary glands can be stored indefinitely
in a -70°C deep-freeze without appreciable loss in virus titre. If such
equipment is not available, however, the work is greatly handicapped.

A method 5 has been described for the preparation of lyophilized
street virus material from infective submaxillary glands; the present article
gives a detailed account of the study which led to the development of this
method.

Preparation of Lyophilized Challenge Virus

Dogs are inoculated intramuscularly through the masseters on each
side with 0.5 ml of a 10% suspension of the salivary gland, or with 0.3 ml
of the supernatant from a 10% suspension of the brain of an infected
animal. The dogs are kept under observation until they show signs of
rabies. Immediately after death the submaxillary glands are removed
aseptically.

Good results can also be obtained with the submaxillary glands of
animals which have died of natural rabies infection provided they are
removed soon after the animal dies.

When suspensions of submaxillary glands were made in a blendor,
as recommended by Koprowski & Black,3 it was not possible to obtain
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uniformity. After repeated trials the following method, which is similar
to that described by Johnson,2 was evolved to overcome the difficulty.

Immediately after removal, when the gland is still soft, all the fibrous
tissue is dissected out. The gland tissue is weighed, finely minced, and
then ground into a smooth paste in a mortar; neutral glass powder is
used as abrasive and the mortar is chilled continuously in a tray containing
ice. As the grinding proceeds, ice-cold sterile 50% de-activated rabbit
serum in distilled water is gradually added in the amount necessary to
give a final 10% suspension. This suspension is then centrifuged at about
1000 revolutions per minute (r.p.m.) for 5 minutes. The glass powder
settles at the bottom of the centrifuge tube, with the coarse particles of
fibrous tissue above it. The supernatant is pipetted out into a sterile
container, mixed well, and distributed into ampoules by means of sterile
pipettes with long capillary stems calibrated at 0.5 and 1.0 ml; it is then
lyophilized. The Edwards LT 5/M model freeze-drying equipment is
used at the Institute for this purpose. The time taken for the preliminary
drying of 38 ml is about 4 hours and for secondary drying about 3 hours;
the reading of the Pirani gauge reaches 0 mm of Hg at the end of primary
drying and 0.01-0.02 mm after secondary drying. After lyophilization
the ampoules are tested for leakage and stored at 4°C until required.
The material is tested for sterility aerobically and anaerobically.

Titration of Virus

Intracerebral titration
The material is reconstituted with the requisite amount of sterile

distilled water. The suspension is taken as 10-1 dilution, and logarithmic
dilutions are made in 2% normal, de-activated guinea-pig-serum saline.
Soon after preparation of the material, which has been kept in ice, groups
of mice are inoculated intracerebrally with the various dilutions. The
animals are observed for a period of 45 days; titration end-points are
calculated by the method of Reed & Meunch.4

Intramuscular titration
0.1 ml of doubling dilutions of the 10% suspension in 2% guinea-

pig-serum saline are inoculated into the gastrocnemius muscles of groups
of four guinea-pigs to determine the exact intramuscular LD50 of the virus.

Titres of Submaxillary Gland Suspensions before and after Lyophilization

The results of titration of the gland suspensions of some animals before
and after lyophilization are given in Table I.

The jackal was infected in nature, and was killed and brought to the
Institute after it had inflicted severe bites on a person. Dog 52 died of
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TABLE I. GLAND TITRES IN MICE BEFORE AND
AFTER LYOPHILIZATION

furious rabies after it had been inoculated with the lyophilized salivary
gland material kindly made available by Dr H. Koprowski.

It will be seen that there was a marked drop in the virus titre after
lyophilization according to the method described above.

Effect of Addition of Glucose to Drying Medium

Fry 1 has shown that, contrary to the generally accepted view, the
best survival is obtained not by getting a bacterial culture as dry as possible,

TABLE II. EFFECT OF USING 5% GLUCOSE IN DRYING MEDIUM

Intracerebral virus titre of submaxillary
glands in mice

Animal

before lyophilization after lyophilization

Dog 78 (Masuli) 10-5'5 10-4.5

Dog 87 (Marimuthu) 10-5.8 10-5.32

Dog 158 (NYC) 10-6.45 1 0-4.5

Dog 184/56 10-5.5 1 0-4.

Dog 266/56 10-5.66 10-5.66

Dog 285/56 10-6.5 10-6.0

Jackal 154/56 10-6.0 0-5.0

Jackal 274/56 10-6.o 10-4.66

Jackal 291/56 >10-5.0 10-4.83

Jackal 302/56 >10-5'0 > 0-5.0

Intracerebral titre in mice

before lyophilization after lyophilization

10-5'3 10-3.5

10-5.51*-4.17
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but by leaving a small amount of residual water. He found that every
drying medium is improved by the addition of 5%-10% of glucose or
lactose, because this prevents the culture from being over-dried. In view
of these findings, experiments were undertaken to determine whether
the loss in titre of the virus could be reduced by the addition of 5 % glucose
to 50% rabbit serum in distilled water used as the drying medium. When
glucose was added it was found that the time required for primary drying

TABLE 111. EFFECT OF STORAGE ON LYOPHILIZED SUBMAXILLARY
GLAND SUSPENSIONS

* Titration not carried out
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was longer-about 5 hours, and for secondary drying about 3 hours.
The results of these experiments are presented in Table II.

Dogs 78, 87 and 158 died of experimental rabies infection, while the
remaining 3 dogs and 4 jackals were brought to the Institute for examina-
tion immediately after death during the rabies epizootic in Coonoor
in 1956.

The results indicate that when 50% glucose is added to the drying
medium the drop in virus titre following lyophilization is less.

Effect of Storage on Lyophilized Challenge Material

The lyophilized submaxillary gland suspensions of some animals were

titrated intracerebrally in mice and intramuscularly in guinea-pigs at
intervals to determine whether they give regular and reproducible results
after storage. The findings are presented in Table III.

The lyophilized material gives reproducible results when stored for
nearly 18 months, which was the longest period tested.

TABLE IV. EFFECT OF STORAGE OF INFECTED GLANDS BEFORE
LYOPHILIZATION

Animal

Dog 52

Number of days
at -20°C before

lyophilization before

0

Dog 158

Dog 184/56

Jackal 154j56

Jackal 274/56

Jackal 302/56

Dog 266/56

Jackal 291/56

Intracerebral virus titre in mice

o! yophilization after Iyophiliization

10-4.17

10-6.45

10-6.01

2

3

3

5

> 10-6,0

> 10-5'°

10-5-°

1 0-4.66

> 10-5.0

10-5.66 1 0-5.66

> 10-5.0 10-4 83

Dog 285/56 9 10-6.5 10-5.°
Dog 78 29 1O1~ 10"'

Dog 78 29 10-5.5 10-4.5
1 1~~~~~~
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Effect of Storage of Glands at -20°C before Lyophilization

In the earlier experiments the preparation of the suspensions and
lyophilization were carried out immediately after the submaxillary glands
were removed. In practice this procedure was found to be inconvenient.
In later work the glands were transferred immediately after removal to
a -20°C deep-freeze and stored until used. The virus titres before and
after lyophilization of submaxillary glands stored at -20°C for different
periods are given in Table IV.

The results indicate that good titres can be obtained even if the infected
gland is stored at -20°C for periods extending up to 29 days. It would,
however, seem desirable to prepare the material with the least possible
delay since no attempt has been made in these studies to determine the
fall, if any, in the virus titre during storage at -20°C.
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RItSUMI2

Pour executer des epreuves comparatives valables, il faut pouvoir disposer de pre-
parations qui donnent des resultats constants meme apres une longue periode de conser-
vation., Dans cet article, l'auteur decrit une nouvelle technique pour obtenir un virus
rabique de rue, lyophilise, A partir de glandes sous-maxillaires infectees experimentale-
ment ou naturellement.

Les glandes sont prelevees immediatement apr&s la mort du chien. On les broie, puis
on les met en suspension en ajoutant peu A peu du serum inactive de lapin A 50 %, sterile,
A la temperature de la glace fondante; la suspension finale doit renfermer 10% du broyat.
On centrifuge, on preleve le liquide surnageant et on lyophilise en ampoules. Apr6s
reconstitution de la suspension primitive par dilution, on procEde au titrage du virus,
soit par injection intracerebrale A la souris, soit par injection intramusculaire au cobaye.

L'auteur etudie successivement l'influence, sur le titre du virus, de la lyophilisation,
de l'adjonction de glucose au milieu deshydratant et de la conservation dans differentes
conditions.
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