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Abstract

This research was aimed to evaluate safety and potency of PV and ERA based cell culture anti-rabies vaccines.
Two rabies vaccinal strains (PV and ERA) used to produce virus suspension propagated on Vero and BHK-21 cell
lines. Potency and safety of the vaccine studied after inactivation with formalin. Safety test performed to access
residual virulent left during inactivation or to detect any bacteriological contaminant present in the crude vaccine,
and no residual virus or bacterial contaminant was detected. Potency test determines the degree of protection
conferred by the vaccine in immunized mice challenged with challenge virus standard. This test was performed
using National Institutes of Health (NIH) potency test. Mice were immunized on day 0 and 7 with five different
concentrations of test vaccine and four different concentrations of control vaccine, 16 mice in each dilution. The
control vaccine used was VeroRab vaccine which was produced by Sanofi Pasteur. Standard CVS strain obtained
from CDC Atlanta was used for challenging. Mice were challenged on day 14th with challenge virus strain (CVS-11)
of 25 MLD50/0.03ml intra-cerebrally. The mice were observed for 14 days and death recorded for each dilution
separately. Potency result calculated using NIH test and 8.32 IU/ml for ERA and 3.56 IU/ml for PV results were
obtained. Based on WHO recommendation, these vaccines have high potency and upon dilution can be used for
animal immunization.
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Introduction
Rabies is a public health problem, approximately 50,000 humans

worldwide die from the disease annually [1,2]. Most of the persons at
risk live in 90 countries with a population of 2.4 billion, where the
rabies reservoir is the dog. In these areas, more than 95 percent of
human rabies cases are transmitted by dogs [3]. In Ethiopia, 94.01
percent of rabies cases are caused due to the bite of rabid dogs and the
rest cases incriminate domestic and wild animals [4]. Consequently,
vaccination of dogs considerably reduces the risk to human, as has
been shown in Europe and the USA [5].

Since the first rabies vaccination in 1885 by Louis Pasteur,
significant progress has been made in improving the pre and post-
exposure treatment of human rabies [3]. Several types of anti-rabies
vaccines are used for pre and post exposure treatment, which include
live attenuated which is live virus after several passage, inactivated
(killed), DNA-based and vector vaccines. For the production of anti-
rabies vaccines, a number of attenuated vaccine strains are employed.
These are Pasteur Virus (PV), Evelyn RokitnikiAbelseth (ERA), Street-
Alabama-Dufferin (SAD), 3aG, Pitman Moore (PM), and Flury strains
[6]. PV strain is one of the first vaccine strains, which was isolated
from a rabid cow in 1882 and attenuated by multiple passages in rabbit
brain. The SAD strain was isolated from a rabid dog in Alabama
(USA) in 1935 and adapted for cultivation on the mouse brain and on
the baby hamster kidney cell culture (BHK) [7].

Although the need for evaluating the immunizing potencies of
rabies vaccines has been recognized since the early Pasteur days and
practical standardized tests have been available and in use for over 20
years, many laboratories that produce the vaccines did not practice
routine test on the potency of their products.

Following a standard vaccine production procedure alone does not
necessarily assure production of vaccines with consistently satisfactory
potency levels. There are three important considerations in assessing
any potency test of rabies vaccines. First, the test procedure should
actually evaluate the property of the vaccine that determines its
effectiveness in the prophylaxis of rabies in human or animals. Using a
naturally susceptible host, the ideal test would simulate conditions of
natural exposure and usual prophylactic treatment [2]. This would
mean the use of street virus introduced through a bite-wound,
followed by daily doses of vaccine in the case of those vaccines
intended for human use. This has, of course, been found to be
impractical, as have most types of test where administration of vaccine
is started after experimental exposure of the test animal. Most tests,
therefore, involve multiple doses of vaccine (as administered in
human) followed by subsequent challenge with fixed virus given intra-
cerebrally, as being a more easily standardized type of challenge. While
far from reproducing the situation with natural exposure and the
standard schedule of vaccine administration, this type of test has been
shown to reflect fairly closely the ability of a vaccine to protect under
natural conditions [8]. Secondly, not all laboratories can obtain large
numbers of experimental animals easily, nor they could repeat tests
when animal costs are high. The time factor is important, since newly
prepared vaccine must be held until potency tests are complete and the
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time required for this has to be deducted from its period of
effectiveness [2]. The third requirement is for standardization of the
test procedure so that there will be comparability of results from one
vaccine to another in a single laboratory and between different
laboratories [6]. The aim of this study to evaluate safety and potency of
cell culture anti-rabies vaccine produced in Ethiopia by in vivo
method on suckling mice.

Materials and Methods

Experimental animals
Ten to sixteen gram weight, 2 weeks of age Swiss albino mice with

identical sex were used for both safety and potency test.

Inactivation
The viral suspension was thawed and centrifuged at 5000 rpm for

15 minute to remove cell debris. Formalin inactivation was performed
by using concentration of 1:5000 vol/vol, formalin and incubating at
37°C for 48 h, shaking twice a day.

Safety test
Presences of residual virus were investigated on three groups of

mice, each group containing eight mice. The mice were inoculated
with 30 µl of test vaccine intra-cerebrally for each dilution and
observed for 14 days for any sign of infection by rabies. Bacteriological
test was performed by incubating test vaccine in thioglycolate media
for 48 hours.

Potency test
Potency test was performed using National Institutes of Health

(NIH) test. Mice were immunized at day 0 and 7 with 0.5 ml of both
test and reference vaccine intra-peritoneal. Five different
concentrations of test vaccine (1:5, 1:25, 1:125, 1:625 and 1:3125) and
four different concentrations of reference vaccine (1:10, 1:50, 1:250
and 1:1250), 16 mice in each dilution were used. The control vaccine
used was VeroRab vaccine which was produced by Sanofi Pasteur.
This vaccine was converted to 1IU before preparing working dilution
for immunization. Forty mice were kept separately from immunized
group to be used as control.

Challenge test
Standard challenge virus strain (CVS-11), which was obtained from

CDC Atlanta was used for challenging. All mice; test, reference and
control group were challenged on 14th day of immunization with
challenge virus strain (CVS-11) of 25 MLD50/0.03ml. The mice were
observed for 14 days after challenge. Any mouse that died within five
days after challenge was recorded as non specific death. Mice that died
after fifth day of challenging without showing sign of rabies was tested
by fluorescent antibody test (FAT) for presence of any detectable
rabies virus on the brain sample. All specific and non specific deaths
were recorded separately.

Data analysis
Data analysis was performed using NIH formula to calculate

potency of crude vaccine. The recorded number of mice that died and
survived was used to estimate relative potency (RP). The potency was

calculated using the number of mice that survived and mice died with
specific death and non specific death, which was recorded separately
after 14 days of challenging.

A volumetric method of calculation of potency, compares the 50%
end-point dilution (vaccine dilution protecting 50% of mice) of the
vaccine under test with that of the standard (commercial vaccine
diluted to a final potency of 1IU/ml). The relative potency (RP) of the
vaccine under test was determined by the formula:

RP = reciprocal of ED50 of TV 
reciprocal of ED50 of RV  x dose of TV

dose of RV

Result and Discussion
For the safety test, all mice survived the intracerebral inoculation

with three different dilutions of the test vaccine. These mice were
observed for 14 days after inoculation and no death recorded. This
implies that the vaccine is completely inactivated and there was no
residual virus present in the crude vaccine. Bacteriological safety test
shows no growth of contaminant after inoculation of the crude vaccine
on thioglycolate bacteriological media which guarantees the safety of
the crude vaccine at this level of purification (Table 1).

Type Group
name

No.
mice Dilution Death Survival Non-SD

Test vaccine
(formalin
inactivated)

Gr-1 16 1:5 2 14 -

Gr-2 16 1:25 3 13 -

Gr-3 16 1:125 4 12 -

Gr-4 16 1:625 4 11 -

Gr-5 16 1:3125 9 7 -

Reference
vaccine

Gr-6 16 1:10 6 10 -

Gr-7 16 1:50 6 10 -

Gr-8 16 1:250 12 4 -

Gr-9 16 1:1250 11 5 -

Control

Gr-10 8 10-1 6 2 -

Gr-11 8 10-2 3 4 1

Gr-12 8 10-3 0 8 -

Table 1: The result of potency for formalin inactivated vaccine. SD-
specific death, Gr-group

This table briefly explains the number of mice died from each group
with differentiation between specific and non specific death. Control
group included to evaluate the effect of virus on non vaccinated group.

The findings revealed that mice died from all dilutions but the
number of mice died differs with in dilutions for both test and
reference vaccines. As dilution step increased, the number of mice
died increased within each dilution except reference vaccine with two
dilutions resulted in similar death and survival rate. Slight difference
of potency result was obtained for both ERA and PV strain vaccines.
Potency result shows relative potency of 8.32 IU/ml for ERA rabies
vaccinal strain and 3.56 IU/ml for PV rabies virus vaccinal strain.
Based on WHO’s recommendation, both vaccines show potency result
above the requirement which is greater than 2.5 IU/ml for single dose
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of immunization. ERA rabies virus strain showed high potency when
compared to PV rabies virus strain. This can be expressed based on the
virus titer before inactivation which can be 106-108 TCID/ml and the
virus genetic activity difference. Therefore, PV vaccinal strain
produced vaccine can be used as it is, and ERA vaccinal strain based
vaccine should be diluted up to the lower minimum potency
requirement to use as single dose of vaccination.

Conclusion
The study showed that both ERA and PV vaccinal strain based

vaccines are free from any residual virus left after inactivation and no
bacterial contamination during the process of production. The ERA
and PV strain vaccines were effective at 8.32 IU/ml and 3.56 IU/ml,
respectively. These crude vaccines fulfill the potency and safety
requirement of rabies vaccine based on WHO recommendation. The
vaccines can therefore be used for animal immunization, but further
purification is required to be used for human.
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