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ABSTRACT

The object of the present study was (o find oul a correlation between the potency of
the locally produced PPRV vaccine. as estunated in Vero cells and in susceptible sheep.
In this respect, studying five batches of the vaccine produced as Iml lyophilized prod-
uct/vlal/ 100 doses revealed that:

1. Infectivity titres per 1 mi/vial/ 100 sheep doses were_found to be not less thart 6
log10 TCIDs on Vero cells, as estimated for the 5 batches of the PPRV vaccine.

2. Fwe serial ten fold dilutions (10°3-20°7) of batch 1 were used to inoculate (S/C).
5 suscepfible sheep groups of 5 heads. Three weeks post inoculation, serum
samples were VNT-positive as of 100%. 100%. 60%. 20% and 0% for the 5 re-
spective groups. Corresponding geomelric mean neutralizing antibody ttres
were 80.6, 80.6, 50.8. 8 and 0.

3. Five susceptible sheep groups of 3 heads were used to test the efficacy qf trocus
lating a dose of 2 log,n TCID5q per head. corresponding to the 5 bailches / 5
groups. Twenty one days post noculatior. serum samples were VNT positive for
each individual anlmal. Geometric mean antibody titres were 32. 80.6. 80.6.
80.6 and 50.8 for the respective 5 groups.

Jt was concluded that: 1 Vero TClDg( Is equal to } sheep 1D5(. Potency testing of
the PPRV vaccine in Vero cells is quite satisfactory and dependable to qualify the effica
cly of the product. Such a procedure would be considered as a contnbution in saving
time. effort and money. through carrying out qualification of the PPRV vaccine.

INTRODUCTION

Peste des petils ruminants (PPR} is a viral disease of sheep and goat that Included In the Hst A
of the [ntcrnational Zeosanitary Code {Anon, 1986). In many cases, §l is an acute disease thatl Is

characterized by an eroslve stomatitis, a calarrhal inflammation of the ocular and nasal mucous
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membranes. and proluse diarrhoea [Lefevre and Diallo, 1990). The mortality may reach up 60-
70% (OIE, 1998). In the subacute form that is reported to be more frequent In sheep than in
goats, the clinical symptoms are far less severe and in that case, usually the alfected animal al-
ways recovers (OIE, 2000). Described for the first Ume in Cole d'lvoire in 1942 (Gargadennee
and Lalanne, 1842), PPR has been assoclated for a long time with West African countries (Tay-
lor, 1979). However, with the help of new and specific dlagnostic tests, the understandlng of the
geographleal distribution of this disease has grown very quickly at the end of 1980’s (Lefevre et
al., 1991). To its hlstodcal endemic West African zone. are added all countries of Central Africa,
North East Africa, The Middle East and South Asfa (OIE, 2002). in all these areas, PPR seerns to
be the major constraint In sheep and goat production (OIE, 2002). The causal agent is a mem-
ber of the Morbillivirus genus as the rinderpest virus (OIE. 1990). The closely relationshlp of
these two viruses was demonstrated very early by cross-serological reactlons and cross-
protections agalnst challenge (OIE, 1992). in the absence of a homologous vaccine, this property
was explolled to control PPR with the rinderpest tissue culture vaccine gver than 25 years perlod
(FAO. 1996). However, with the success of the Glubal Rinderpest Eradication Programme
(GREP) (OIE, 1898), the usc of the rinderpest vactine in all animals Is discontinued (FAO,
1999). An eflective PPR homelogous attenuated vaccine was successfully developed late In the
1980s (OIE, 1998). It Is now widely used for the control of PPR in domestic small ruminants
(FAO, 1999). In Egypt, a homologous specliic cell culture PPRV-vaccine was successfvlly pro-
duced and proved to be potent and safe (Khodelr and Mouaz, 1998; Afaf. 1998; Mouaz et al.,
1998; Abeer, 1997; Hanan, 1998; Hanan, 2000; Nahed et al., 2000; Ayad Samia et al.,
2000 and Nahed et al., 2004). Several batches of this vacelne have been Issued for 'éxportat(on
and used to contral PPR In some of the Arablan Gull and Afldcan countries.

Over the 25 years perlod through which the cell culture rinderpest vaccine was used to con-
trol PPR. the inununizing dose for caltle was equally used for sheep and goats (Scott et al.,
1986). A dose of 3 log g TCIDgp was consistently recommended for both cattle and small rumi-
nants through the vast majority of the published work In this respect (Plowright, 1884).

Based on comparatlve evaluation between TCIDg tilres (a cell cuitures and tmmunlzing dose
In cattle, the potency criterlon of rinderpest vaccine was proven and approved to be estimated
depending only on the resulit of infectivity Utrations in cell cultures (James and Rossiter, 1989;
OIE, 1996; OIE, 1998).

This study was aiming for correlating potency of the locally produced homologous PPRV vac-
cine In cell eullures and tn sheep. The results of the study would be coniributing In saving
money. effort and ime spent {n cartying out potency tests of the PPRV vacclne (n small ruml-
nants.
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MATERIAL AND METHODS
2.1. PPRV vaccine manyfacture (Live):

Five batches of PPRV vaccine were produced utllizing the Vero cell adapled attenuated strain
of PPRV (Khodelr and Mouaz, 1998) which was derived from a chavacterized PPRV siraln
(Egypt-87) (House, 1987).

Actively growing Vero cells was infected at 2 mullplicity of Infection (MOI) o( 0.01 TCIDgp/cell

(Yasumura and Kawatika, 1963). The method of virus production. stabilization. freeze drying
and storage of the vaccine batches were easentlally those recommended by OIE (1996).

2.2. Virus titrations:

This was carried out according to methods described by Rweyemamu et al. (1991).

2.3. Animals:

Forty three healthy ) year old local breed sheep were used in the study. 25 for vaccine
batch L. 15 for potency of other 5 batches and 3 as control (Tables 1, 2). The animals requlred
(or the work were proven seronegative through screening their scrum samples to both rinderpest
and PPR vicuses. just poor to experimentation. perlorming a virus neutralization test (Rossiter
and Jassette, 1982). Three weeks post Inoculation. serum samples of test sheep were examlned
as for qualitative and quantitative estimatfon ol neutralizing response using the same virus neu-
trallzation test.

2.4. Virus neutralizations:

The test was done as described by Rossiter and Jassette (1982).

2.46. Comparative estimation of the value of PPRV vaccine batch I in Vero cell cultures

and in susceptible sheep:

The virus content per vial of the lyophilized PPRV vaccine batcli 1 was estimated according to

recommended standard operatng procedures (Rweyemamu et al.. 1991).

Twenty five susceptible sheep divided tnto groups (each group contaln 5 sheep). each sheep
was jnoculated subcutanecusly with 1mi of the respective virus dilutions of 10-3, 104, 1073,
10-6 and 107, This procedure was done upon obtalning results of virus ttrations. Twenty one
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days post vaccination, neutralizing ant{body response was estimated through a virus neutrallza-
tion test (Rossiter and Jessefte, 1982). Sheep tmmunizing dose 50 and Vero TClDgg were
mathematically compared.

2.6. Correlation study of the potency of 5 batches of PPRV vaccine in Vero cells and in
susceptible sheep:

Patency estimation on Vero cells of S batches of PPRV vaccine including batch 1 was carrled
out as mentioned above.

Potency estimation of these batches was thereafter performed in susceptble sheep through
S/C inocuwlation of a dose of 2 Jog;p TCIDgg per head of a 3 sheep groupings correspondlng to
the respective 5 baiches of the vaccine (Table 2).

Twenty one days post vaccinallon, PPRV neutrallzation titres were estimated according to the
method of Rossiter and Jessette (1982),

RESULTS

3.1. Comparative estimation of the value of PPRV vaccine batch 1 in Vero cells and in
susceptible sheep:

Estimation of virus content per vial of batch 1 of PPRV vaccine revealed a potency of 6.3 log) g
TCiD5q per ml of undfluted virus suspension on Vero cells. Comparative estimatlon of the same
batch in susceptible sheep showed an iDgq of 6.3 logl0 for the same volume of virus suspen-
sfon. Geomctric mean neutralizing antibody titres, 21 days post vaccination were 80.6. 80.6.
50.8, 8 and 0. for respective dilutions of 10-3, 10-4, 10-5, 10°6 and 107 tnoculated to corre-
sponding groups of sheep. These results are given in {table 1).

3.2. Correlative results of studying potency of 6 batches of PPRV vaccine in Vero cells
and in susceptible sheep:

Infectivity titres of 5 batches of the PPRV vaccine wece respectively 6.3. 6.2, 6.3, 6.4 and 6.3
logg TCIDgq per 1 rul of undiuted virus content per vial. Respective groups of sheep vaccinated
with 2 log) g TCIDgq per head for corresponding batches were found to be 100% virus neutraliza-
tion test-positive. Geometric mean neutralizing antibody titres, 21 days post vaccinatlon was
found to be ranging between 32 and 80.6. Obtained results are deplcted in (table 2).
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DISCUSSION

In view of consideration glven to economy of vacclne manufacture and Its quality control, the
work presented was aiming to finding out a correlation between Vero cell TCIDgq and sheep [Dgy
for the locally produced live PPRV vaccine. Five batches of thls vaceine were produced uslng Vero
cells as the substrate and the attenuated strain of PPRV as the Inoculum, which was derlved
from the local isolate: Egypt-87. [t was found that PPRV content per 1 m! per vial (per batch),
was not less than 6.0 log g TCIDgg as estimated by Spearman-Karber formula (OIE, 2000) (ta-
ble 2). Such a content per vial was supposed to [ormn upon reconsttution, 100 doses/100 heads
of sheep: meaning that 4.0 log,, TCIDg. at least could be recetved per head. However. It was
found that 5 susceptible shecep belng vaccinated with 1ml of the 10-4 dlutlon representing
batch 1, elicited a 100% positlvity to a VNT as well as a satisfactory geometric mean neutraliz-
Ing antibody titre. 3 weeks later (Table 1). Such a result (nitlated the experimeatation of a dose
of 2 log; o TCIDgq tn groupings of susceptible sheep, corresponding to the 5 vaccine batches.

Results were quite satisfactory In thal such a small dose was suflicient to sHmulate the acqul-
sition of nevutralizing antibody titres ranging between 32 and 80.6. Moreover, results abtained (n
this respect In a frequency of 5 tmes represents the reproduclbllity of the i{ssue; a criterion
known Lo be essentlal In such a study. Thus, it would be concluded that. as far as Vero cell in-
fectivity titre which Is representing potency In cells of a given PPRV vaceine batch {s beyond 2
log g TCIDg per sheep dose, 3t could be considered as potency positlve. Such a procedure

would have a posttive lnfluence on the economic trapact of vaceine quallty control work.

It Js noteworthy to mentioa that a conslderable number of experdments have been carried out
to find the relatlonship between the titre of the attenuated cell culture rinderpest virus. a quite
very closely related virus, as determined by cytopalhic effects vn the one hand, and by immuniz-
Ing potency for cattle on the other. The results have shown that there (s a very close agreement
between tilres recorded in the two systemns (Plowright, 1968; Plowright, 1972; Plowright.
1984).

Recommendation put by OIE {1880} were those of 3 log;o TCIDgg per dose per head of the
cell culture attenwuated rinderpest vaccine. either for cattle or small rumlnants (OIE, 1980).

In additlon, OIE (2004) called for a 3 log,g TCIDgq per dose per head of small ruminants of
the PPRV vaccines. OIE (2004) norms requlire a neutralizing antibody titre of not less than 10
for PPRV vaccines.

It {s evident that data obtained In the present work satisfy such requirements.
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Table L. Cowmparalive estimation of the value of PPRV vaccine batch 1 in
vero cell cultures and in susceptible sheep

Geonelnc
Virus Inccuhun ey
dituhons of voluneAern No of vero celd No. of sheep newtralizog
PPRV cell culture cullure tubes CPE % posilive VNT posilive % posilive sulibudy titres
vaceing butch  tube or/hend  pasilive/inoculated / moeuldted 21 dnys yost
No. ) (logio) of slieep vaccination of
sheep **
10 5/5* 100 ND - -
10 5/5 100 ND - -
10! 5/5 100 515 100 80.6
ot 5/5 100 5/5 100 80.6
10  head 3/5 60 3/5 60 50.8
10° L/5 20 1/5 20 8
107 0/5 0 0/5 0 0
108 0/5 0 ND - -

* TCIDy, titre on vero cells = 6.3 log;, 1Dy in sheep = 6.3 logjei.e | vero TCDs = |
sheep immunizing dose 50 calculated by Spearman-Karber forawin (1991).

*E Represented as the reciprocal of the last serum difution inhibiting the appearance of
CPE produced by 100 TCID;sq per 0.1 ml of PPRV on vero cells.

ND:  Not Done.

Table 2. Correlative vesults of studying potency of 5 batches of PPRV
vaccine in vero cells and in susceptible sheep

ll)ok?n:y shl;::,\cac{ol;)l 0 Geomelne wew Expocted ’
mecne Vaocpe  Swsd SIS MO0, (OIS duefendon
hatch volume/vial ; (virus Lositive  days post voccination 1514 4PP realion
No. il content / &J:I;Z;ﬁ?m ) of J susceptible (op pw?;?nlc) ol
vio)) voecinatod sheep
1 6.3* 3/3 100 32 ¥ 4%
2 6.2 3/3 (100 80.6 4
3 I ml ]00 - 6.3 3/3 100 80.6 4
4 6.4 3/3 100 80.0 4
5 6.3 373 100 50.8 4
Uuvaccinated control group of 3 susceptible sheep 0

N.B. Least dose content per vial for 100 heads, issued from a manufacturing plani, as

recommended by international organization is 5 logi TCDss of PPRYV, Le. 3 logy TCIDyg /

dose / head (OIE, 2000).

* Logie TCIDy, vero cell infectivity titres.

e Estimaled as the reciprocal of the last serum dilufion that inhibited (he appearance of
the cytopathic effect produced by 100 TCIDs, of PPRV on vero cells,
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