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ABSTRACT

The historical background of FMD vaccine production is briefly described, improvement
Achieved through the use of monolayer and suspension cultures outlined elements that are
crucial in the production of modern vaccines are discuss such as inactivation of viral antigen,
successive concentration and purification of the antigen and the final formulation of the vaccine.
To evaluate such vaccine we must be have an identified virulent FMD virus with accurate titer
which is the backbone in potency test for evaluation of FMD vaccine these studies shows the
comparative between titration of virulent FMDV type 01/3/93 Egypt in cattle and mice. There
prepared from the epithelium tongue of infected cattle were titrated in cattle and unweaned baby
mice the titers were 6.4, 6.1, 6.3 logy cattle IDsp/ml respectively while in mice the titers in the
same batches were 7.3, 7.2, 7.0 log;o mice IDso/ml respectively hence the challenge test was
done in cattle. We should depend on the titration in cattle as it is more sensitive, accurate and

safe time than in mice.

INTRODUCTION

Foot-and mouth Disease (FMD) is a
serious viral disease principally affecting
cattle, sheep, goats, pigs, buffalo and deer. The
disease exists in 7 serotypes which are
clinically indistinguishable but antigenically
distinct. FMD has extreme communicability
and can spread rapidly through livestock
populations and across continents (I}
Infection may be through the natural route of
infection via the upper respiratory tract or
through injection of the virus .Initial virus
replication usually occurs in the pharyngeal
epithelium resulting in primary vesicles, fever
and viraemia can occur with  1-2 days
resulting in virus excretion from the
respiratory tract, facces, urine, saliva, milk and
semen, virus entering the blood disseminates
to various predilection sites such as the mouse,
nose, hooves and also sometimes udder and
teats any which secondary vesicles occur and
from which further virus is released (2).

The disease has very serious consequences
including: adverse animal welfare effects due
to the formation of acutely painful vesicular
lesions of the mouth, feet and udder and
fatalities in immature livestock (3). FMD has
both direct and indirect economic effects.

These include: loss of productivity of meat and
milk, mortalities, loss of national trading status
and markets for live animals and animal
products; interference with agriculture and
tourism and the costs of applying control
measures. These can encompass movement
standstill orders, slaughter and disposal of
animals, cleaning and disinfection,
compensation and vaccination. To have a
potent vaccine we must be apply a restricted
control of the product quality whatever the
process control results are. As for others
inactivated virus vaccine FMD vaccine has the
same mean quality criteria which should be
considered before release of the vaccine in the
field those criteria are o (4):

1- Physical and chemical specifications.

2- Sterility and safety test.

3- Potency test.

In regard to apply the actual potency test
we must have an identified field isolated
virulent FMD virus with accurate titer to
carry out the challenge test from that come the
most important demand for design this work.
It is desirable, when proposing an assay
method to attempt to determine the precision
of the method and also to compare the results
with those given by established titration
procedures this paper represents the results of
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a number of comparative titration of some
FMDV Ol strain in cattle and mice to
establish a sensitive, accurate and rapid
method for titration FMD virus.

MATERIAL AND METHODS
I. Virulent FMD virus

Local isolate of foot and mouse disease
virus type Ol /3/93 EGYPT has been
identified by the animal virus research
institute, Pirbright, UK. The virus was
inoculated intradermolingually into susceptible
calf, and the detached tongue epithelium was
collected aseptically in 50 % glycerin—
phosphate buffer (5).

2. Calves

Six calves 6-8 months old with 200 — 250
kg body weight were used. This calves were
clinically healthy and free from antibodies
against foot and mouth disease virus type Ol
/93 EGYPT tested by serum neutralization test
(SNT).

3. Unweaned baby mice

Unweaned Swiss baby mice, 2-3 days old
(Charl's River strain, USA) were used for the
titration of virulent FMD virus (6).

4.Maintenance medium

Minimum essential medium (MEM)with
Hank's salt ,L-glutamine and without sodium
bicarbonate was obtained from GIBCO
BRL,UK .It was used as maintenance medium
after the addition of 1-2% horse serum and the
pH adjusted to 7.2-7.4.

5. Indian ink
Art.no.44357000
Royal talens, Holland used for divide the
calf tongue into rows.

Experimental Design

Serial tenfold dilutions in Hank's balanced
salt solution were prepared from the virus to
be titrated for each dilution a group of 6-8
unweaned baby mice were inoculated I\P with
0.1 ml I\P in each mice (7). Deaths and
paralysis in mice were recorded till the 7" day
post inoculation. The same dilutions were
inoculated in the tongue of calves each
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dilution in a raw of five sites
intradermolingually 0.1 ml for each site the
inoculated tongue sites examined and records
for 3days post inoculations as vesicles
formation reported by (1, 3, 8). The titers were
expressed as Logigcattle or mice IDsg (9).
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The Diagram showed the division of cattle

tongue for titration of FMD.V O 1.
RESULTS AND DISCUSSION

FMD virus titers expressed in Log cattle
infective dose 50 (CIDsg).

Challenge test is the main principle test for
potency in concern of FMD vaccine evaluation
(4), inoculation of vaccinated and control calves
with 10* FMD virus particle must have a
virulent FMD virus with known accurate titre
for apply this test. So proper titration of the
virus not only recommended for release of
potent vaccine but also for fare judge on the
vaccine the present study was intended to
compare the obtain titres when use either cattle
(CIDsp) or mice (MLDsg). The titer were 6.4 —
6.1- 6.3 log 10 CIDsg (cattle infective dose 50)
for batch 1, 2 and 3 respectively as calculated
by Karber’s method (9), at the third day post
cattle tongue inoculation as presented in Table
1. The titer of unweaned baby mice for the
same three batches were 7.3, 7.2, 7 logy
MLSDsy (mice lethal dose 50) respectively as
shown in Table 2. The vesicles in the tongue of
inoculated cattle were noticed daily carefully
for the presence of vesicles to avoid rupture of
this vesicles by injection tranquilizer to cattle
before tongue examination so the tongue were
protruded outside the mouth were the vesicles
were counted and recorded in each dilution
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rows and this and done for 3 days post
inoculation and the titer were calculated as the
vesicles were ruptured and fused to form ulcer
(1,5, 18) 48 — 72 hours post inoculation as
seen in photo 1,2 while ruptures of vesicles and
ulcer formation at the 4 day post cattle
inoculation are seen in photo 3. While photo 4,
5 show the death and paralysis of unweaned
baby mice (8, 11-13). In comparison of the
three batches titer in the two methods we found
that the titration in cattle give more rapid,
accurate and fast results than the titration in
mice as we seen in Table 3 the titer of the 3
examined batches were differ from cattle and
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mice from Table 3 it has been shown that cattle
gives approximately 1 log), lower than that in
mice which considered high difference that
affect the results of the challenge test in vaccine
evaluation which is depend on the accurate
calculation of the challenge titer of 10* logo (4)
to be have an exact results for vaccine
evaluation and calculation of the protective
dose 50 (PDsg) or the protection % in a Wright
manner. So we can depend on the cattle for
titration of virulent FMD virus to carry on the
challenge in the potency test of FMD vaccine
evaluation and get trusted results (4).

Table 1. Showed titer of 3 batches of the titrated virulent FMD virus type O expressed in

log, cattle IDsy (CIDsp).

hours positive virus Batch no.
inoculation batch 1 batch 2 Batch3

24 5.1 54 5.8

48 6.2 6.1 6.3

72 6.4 6.1 6.3
Rupture of vesicles Rupture of vesicles Rupture of vesicles

96 ; . .
and ulcer formation and ulcer formation and ulcer formation

FMD virus titre expressed in logjp mice lethal dose SO(MILDso)

Table 2. Showed titer of 3 batches for the same titrated virulent FMD virus type O

expressed in log;o mice lethal Ds,

Days positive virus Batch no.
inoculation batchl batch2 batch3
4 6.3 6.6 6.3
5 6.8 7.0 6.8
6 7.3 7.2 7.0
7 7.3 7.2 7.0
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Photo 1. Showed vesicles formed in the tongne of inoculated cattle after 48 hours.

Photo 2, Showed vesicles formed in the tongue of inoculated cattle after 72 hours
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Photo 3. Showed rupture of vesicles and ulcer formation in the cattle tongue after 4 days
post inoculation

Phote 4, 5. Showed death and paralysis of unweand baby mice inoculated with titrated
FMD virus batches.
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