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Antigenic Value of Lyophilized Phenolized Antirabies
Vaccine

N. VEERARAGHAVAN, M.B.,B.S., D.Sc.' & T. P. SUBRAHMANYAN, M.Sc.2

The authors present the results of experiments, carried out at the Pasteur Institute of
Southern India, Coonoor, in which various preparations of lyophilized and liquidphenolized
antirabies vaccines were assessed for antigenicity in relation to the NIH (United States
National Institutes of Health) Reference Vaccine 164 (the proposed International
Reference Preparation of Rabies Vaccine). The claim that phenolized antirabies vaccines
can be lyophilized without loss of antigenicity was fully substantiated: the lyophilized
vaccines were found to possess high antigenic values and to retain their antigenicity
better than the liquid vaccines during storage under the same conditions.

Employing an antirabies vaccine made from the
brains of sheep infected with the Metchnikov
Institute strain of fixed virus, Selimov et al.3 reported
that the immunogenic properties of the vaccine were
completely preserved on lyophilization from the
frozen state. In Habel tests to determine the potency,
lyophilized vaccines gave protection indices of 1000
and over, in 14 experimental series out of 15. Both
the lyophilized and the liquid vaccines protected
86% to 95% of mice against street virus challenge,
whereas there was 100% mortality in the untreated
controls. Virus-neutralizing antibodies increased to
the same extent in the blood of persons immunized
with lyophilized vaccine as in that of persons immu-
nized with liquid vaccine. Habel 4 confirmed the
claim that phenolized antirabies vaccines could be
lyophilized with retention of potency. In his study,
he made Semple and Fermi type vaccines from
rabbit brains, the Pitman Moore strain of virus
being used for infection. In view of the possible
value of a stable, dry antirabies vaccine which could
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be stored and transported with ease, it was con-
sidered desirable to confirm the above findings.

MATERIALS AND METHODS
Animals
A healthy, young sheep was used for the produc-

tion of vaccine. In the vaccine potency test, healthy
mice bred at the Pasteur Institute of Southern
India from the Rockefeller Institute strain were used.

Vaccines

Vaccine 1 was the NIH (United States National
Institutes of Health) Reference Vaccine 164 (the
proposed International Reference Preparation of
Rabies Vaccine).
Vaccine 2 was lyophilized phenolized antirabies

vaccine (Batch No. 18) made available by Dr M. A.
Selimov.

Vaccines 3 to 6 were prepared as follows. The
brain of a sheep infected with the Paris strain of
fixed virus was removed aseptically after the animal,
when moribund, had been killed. Two portions,
consisting of nearly equal weights of each region of
the brain and weighing approximately 10 g each, were
dissected out and transferred to sterile Petri dishes.
One portion of infected brain was homogenized

to a 20% suspension with a diluent containing 0.5%
gelatin, 15% sucrose,5 0.85% sodium chloride and

a Habel, in his study, employed 15 % glucose instead of
sucrose in the diluent.
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COMPARATIVE ANTIGENICITY OF LYOPHILIZED AND LIQUID VACCINES

Interval Antigenic value with respect to:
Vaccine Type of between ED5o

No. Method vaccine manufacture (mg) NIH Reference Selimov vaccine,
and test (days) Vaccine 164 Batch No. 18

1 | NIH lyophilized 4.733 ... 0.82

2 Selimov et al. (op. cit.) Is 3.88 1.22 ...

3 Habel (op. cit.) to 76 1.376 3.441 2.82

4 Habel (op. cit.) liquid 76 <2 >2.366 >1.94

5 Sellmov et al. (op. cit.) lyophilized 76 <0.4 >11.83 >9.7

6 Selimov et al. (op. cit.) liquid 76 2 2.366 1.94

7 Veeraraghavan (op. cit.) i, 62 3.009 1.573 1.29

1 % phenol in M/200 phosphate buffer (pH 7.2) and
incubated at 37°C for 24 hours (Habel, op. cit.).
It was then diluted with an equal volume of 0.85%
sodium chloride. Part of the resulting 10% vaccine
suspension was lyophilized in a centrifugal freeze-
drier, stored at 40C and designated vaccine 3. The
remainder of the 10% liquid vaccine was also stored
at 4°C and was designated vaccine 4.
The second portion of infected brain was emul-

sified with 1 % phenol in 0.85% sodium chloride to
20 %, incubated at room temperature (approxi-
mately 22QC) for 8 days and then diluted with an
equal volume of a solution of 1 % gelatin, 15%
sucrose and 0.85% sodium chloride in M/200
phosphate buffer (pH 7.2), as described by Selimov et
al. (op. cit.). Part of this vaccine suspension was
lyophilized in a centrifugal freeze-drier, stored at
4°C and designated vaccine 5. The remainder of the
liquid vaccine was also stored at 4°C and was
designated vaccine 6.
A batch of pooled vaccine 1 constituted vaccine 7.
All vaccines were tested in mice for the presence

of live virus and were found to be avirulent.

Vaccine potency test

The ED50 values of the vaccines and their antigenic
values with respect to the reference vaccines (vac-
cines 1 and 2) were determined by the method
described by Kaplan,2 using the CVS strain of fixed
virus for challenge.

Veeraraghavan, N. (1959) Bull. Wld Hlth Org., 20, 121.
2Kaplan, M. M. (1954) Potency-test requirements of

United States National Institutes of Health (NIH). In:
Laboratory techniques in rabies, Geneva (World Health
Organization: Monograph Series, No. 23), p. 117.

RESULTS

The vaccines were generally administered at four
levels of brain tissue concentration-namely, 50, 10,
2 and 0.4 mg per ml given in two equal doses of
0.5 ml a week apart. The mice were challenged on
the fourteenth day intracerebrally with CVS virus
in a dilution which, on titration, was found to
contain 5 LD50 of virus. The ED50 of each vaccine
and its antigenic value with respect to the NIH and
the Selimov vaccine are presented in the accom-
panying table.

DISCUSSION

It will be seen from the data presented that all the
vaccines tested passed the potency requirements.
The phenolized antirabies vaccines retained their
antigenic properties even after lyophilization, while
liquid vaccines stored under identical conditions
did not show equally good preservation. This is in
agreement with the results of Selimov et al. (op. cit.)
and Habel (op. cit.). An interesting finding that
emerged from the study was the difference in potency
between the vaccines made by the two methods. In
the modified Habel method, the 20% brain suspen-
sion was made with phosphate-buffered saline
containing 15% sucrose, 0.5% gelatin and 1 %
phenol, and the suspension was incubated at 37°C
for 24 hours. The vaccine prepared by the method of
Selimov et al. was made as a 20% brain suspension
in physiological saline with 1% phenol, incubated
at 22°C for 8 days and then diluted with phosphate-
buffered saline containing 15% sucrose and 1 %
gelatin. It is possible that the lower temperature of
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incubation and the higher concentration of gela- The stability of the dried product over a long
tin in the final vaccine may explain the higher period of time is under study.
antigenicity of the vaccine made by the latter
method.
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RAtSUM t

L'etude entreprise a l'Institut Pasteur de l'Inde mdri-
dionale, a Coonoor, avait pour objet d'evaluer l'activite de
vaccins antirabiques, liquides ou lyophilises, par rapport
au vaccin 164 des National Institutes of Health (a' l'etude
actuellement comme eventuelle Preparation intemationale
de Reference) et au vaccin phenole lyophilise du Dr
Selimov. Les vaccins soumis a l'epreuve ont ete prepares
sur cerveau de mouton, infecte par la souche de virus fixe
de Paris, les uns selon la methode de Habel, les autres
selon la methode Selimov. Une partie de chaque echan-
tillon etait soumise 'a l'epreuve sous forme liquide,
l'autre sous forme lyophilisee. Tous les vaccins en exp6-
rience ont satisfait aux normes d'activite minimums.
L'antigenicite des vaccins phenoles lyophilis6s se maintint

meme apres conservation, tandis que les vaccins liquides,
conserves 'a la meme temperature, perdaient de leur acti-
vite. Ces resultats concordent avec ceux de Habel et
Selimov.

Les vaccins prepares selon la methode Selimov etaient
plus actifs que ceux obtenus par la methode Habel. I1
faut peut-etre chercher la cause de cette difference dans la
temperature d'incubation plus basse de la premiere
methode (22°C contre 37°C) et la teneur en gelatine plus
elevee du produit final (1 % au lieu de 0,5 %).
La methode de lyophilisation du vaccin phenole

preconisee par Selimov donne un produit satisfaisant et
semble prometteuse. Les proprietes de conservation du
vaccin ainsi prepare sont a l'etude.
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