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ABSTRACT

Three stenle. polent and identified separale balches of the locally manufactured tive
pesles des petils ruminants vlrus (PPRV) vaccine were subjected (o sgfely lesting in ro-
dents (Gulnea ptgs and mice) as well as in small ruminants (sheep and goals). For
each vaccine balch, three suscepilble animals of each of sheep and goats. including
one pregnant animal per specles were inoculaled subcuwlaneously. each with 1ml of
the vaccine containing 5 logp TCIDg of the reconstituted randomly selecled. statisti-
cally representative samples per batch. Same number & status of animals were hetd
as contact control, inoculated S/C, each with the same volume of normal physiological
saline solulion as a placebo. Corresponding tests in rodents were done using 10 young
and 6 pregnant Guinea pgs as well as 10 nnweaned and 6 pregnant mice for each of
the three vaccine balches. Five young and 3 pregnant Guinea plgs received an inua-
muscular dose of 0.5 ml of G log g TCID5n/ml per head/batdh. The same dose was glu-
en tntraperitoneally per head of the rest half number of antmals. Ten unweaned and 6
pregnani mice recefved an intraperiloneal dose of 0.1 ml of 6 log,y TCIDgn/ml per
head per batch. A similar number of control rodents were given the same dosing vol-
ume of normal physiological saline solution per corresponding routes of inoculations, as

a placebo.

All tested small ruminants as well as rodents remained absolulely healthy through-
out a three weeks observation post inoculateions. Pregnant animals gave birth (o nor-
mal healthy suckling offsprings. Non lactating rodents. sacrificed for posi-mortem ex-

aminations, were absolulely negative to grass pathological findings.

Results obtatned would be considered a convincing cvidence encouraging the orien-
tation 1o test the locally produced PPRV vaccine safely in rodents as an aliernative (o
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sheep and goats. This altermnation might save a lol of expenses, lime and effort spen( in

performing one crilerion of the qualily control inlegration system.

INTRODUCTION

Peste des pelits ruminants (PPR) is an acute contaglous viral discase of small ruminants
caused by a Morbillivirus in the famlly Paramyxoviridae (Gibbs et al., 1978). PPRV virus Is
transmilted by aerosols between animals living in close contact (Lefevre and Diallo, 1990). Infcct-
ed animals show clinical signs of fever. oculonasal discharges. stomatits. dlarrhoea and pneu-
monja (Taylor et al., 1990). The disease occurs in most African countries south of the sahara
and north of the equator (OIE, 2004), and In nearly all Middle Eastcrn countries up to turkey
(Furley et al., 1887: Lefevre et al., 199]; Perl et al., 1994 and Taylor et al.,, 1990). PPR is
also wide-spread (n India and south-west Asta (Shalla et al., 1989). The morbidity rate can be
up to 100% and in severe outbreaks, with 100% mortallty. In milder outbreaks, the mortality
rate may nol exceed 50% (OIE, 2004).

The OIE International Commiltee endorsed the vse of homologous live PPRV-vaccine (PPRV
75/1) (Diallo et al., 1989) In countries that have declded to follow the "OIE Palhway” for epi-
demiologlcal survelllance (or rinderpest In order to avold confusion when serologlcal surveys are
performed (OIE, 2000). Safety testing of this vaccine 15 done in rodents (Gulnea pigs and mice)
(OIE, 2004).

Nevertheless, the corresponding locally produced PPRV-vaccine Is stll tested for safety In
small ruminants. Hence, the object of the study presented was alming at performing an evalua-
tive comparison of the safety test as carsted out in both rodents and small rumlnants (or three
separate batches of the PPRV-vaccine, locally produced [or exportation purposes.

MATERIAIL AND METHODS
Live PPRV-vacclne batches:

Three separate batches of this vaccine were manufactured as routinely produced. The sub-
strate was vero cells (Yasumura and Kawatika, 1963) and the inoculum was the vero ccll-
attenuated PPRV. that was derived (rom a local Isolate designated Egypt-87 (House, 1987). Vac-
cine batches were stored lyoptilized: into a {-20°C} cabinet. They were subjected to identity. ster-
{lity and potency testing through recommmended evaluative parameters (OIE, 1996; 2000; 2002
and 2004).

Mansowra, Vet. Med. J. } Vol. vlI, No. 1, 2005



Kamel, N. A. 75

Safety testing:
In smell ruminants:

Randomly selected. three susceplible. heads pec each of the two specles, sheep and goats In-
cludlng a pregnant animal per specles for each of the three vaccine batches were inoculated sub-
cutancously each with lml containing 5 log;o TClDg( of the reconstituted randomly selected,
Slalistically representative samples for each vaccine batch. Three heads per species stalus were
held as contact control inoculated S/C. each with a similar volume of normal physiological sa-
line solution as a placebo.. All animals were ascerlained sevonegative to PPRV through proven
freedom of their sera samples callected just prior to inoculations of PPRV-anlibodles. Parameter
used was the virus neutrallzation test (VNT) (OIE, 1896, 2000 and 2004). They were kepl under
keen daily clinical observation throughout a three weeks post (noculations. after which time all
animals were bled and thelr serum samples were subjected 1o VNT (Descriptive detalls are lound
in table 2.

In rodents: safety test was performed according to (OIE, 2004: with modifications of the num-

ber of animals):

Guinea pigs:

Flve young as well as 3 pregnant animals for each of the threc vaccine balches were inoculal-
ed [/M. each with 0.5m| of 6 log;g TCIDgp/m) of the reconstituted randomly selectively, repre-
sentative sanmiple for each vaccine balch. A similar number and status ol animals were inoculat-
ed |/P with the same vaccine dose.

Mice:

Ten unweaned as well as 6 pregnant mice (or each of the three vaccine baiches were inoculat-
ed /P, each with 0.1ml of 6 log;q TCIDgn/ml of the reconstituted randomiy selected. statlstical-
ly representative samples for each vaccine batch.

Corresponding number and status of both guinea pigs and mice were held as control. tnocu-
lated. per corresponding routes. each with a stmllar volume of normal pliyslological saline solu-
tion as a placebo (descriptive delalls are found In {able 2).

All test rodents were keenly observed for 3 weeks post inoculations: alter which tinze: non lac-

tating animals were sacrificed. subjected to post-mortem examination.

The methods followed for P.M. examinations were essen(ally those mentioned In (Thomseon’s
Special Veterinary Pathology, 1986).
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RESULTS

Sterility and potency of three PPRV-vaccine batches:

Table | shows an absolute negativity to microblological contaminants as tested for the three
vaccine batches. It shows. also a TCiDgg PPRV titres ranging between 6.0 and 6.3 logl0 per mi

of reconstituted vaccine for the 3 batches.

Safety of the three PPRV-vaccine batches:

In small ruminants:

It was found that a)l animals included in the test remalned absolutely healthy through a 3
wecks observation perlod post Inoculations. Pregnant animals gave birth to normal healthy
suckling offsprings. Virus inoculated animals serocoaverted. Control ones remaincd seronega-

tve.

In rodents:

[t was revealed that not a single sign of tll-health could be detected In any aniimal throughout
an observation period of 3 weeks post inoculations. Pregnan( animals gave birth o naorial
healthy suckling offsprings. Gross pathological lesjons were completely absent in sacrificed non-

lactating animals.

Results of safety testing of the three PPRV-vaccine batches are given in table 2.

DISCUSSION

With an expanding global poputation, the demand for foodstulls tn the future will become ever
greater, resulting In increased pressures on the agriculture and livestock Industries {oc highec
Jevels of production. In the case of livestock. control of the major eplzootic diseases wlll be a
prime requirement if increased production Is to come froin making use of the potential for ani-
mal husbandry in (he developing world. Veterlpary vaccines are a major factor in prograromes to

bring the economically important diseases under conlrot.

Vaccination ts a major weapon in the control of many viral diseases of humans and their do-
mestic and pet animals (Brown, 1990). There is no doubt that vaccines have made an enoninous

Impact on the health and consequenty the productivity of the recipients (Brown, 1997).

The focally produced live PPRV-vaccine, as derlved from a local isolale. designaled (Egypt-87).
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was and still enjoytng much interest, as millions of doses are being exported to countries of the
Arablan gull area (VSVRI records, 1996-2005). At the time of its initlal production. sclentific
qualily control committee endorsed the utllization of susceptible small ruminanats (or safety test-
ing of PPRV-vaccine batches. Since that tme, scveral tens of such vacclre batehes have success-

fully passed the quality control measures applied per balch {Records of the CLEVB, 19986-
20056).

(n view of the fact that each vaccine batch Is subjccted to quality control criteria testing for
identity. sterility. potency and the safety lest is done in small ruminants: it was a good idea to
think for application of the safety test In recommended rodents which are guinea-pigs and mice
{OIE, 2004)}. Cognition of the factual identification of the master as well as the working seed vi-
rus strain as a prerequisite lor perfect vaccine manufacture coupled with the nature of soleness
of source; encouraged the orientation to the trend of rodents as an alternation to stwall rumi-
nants. Such an orientation Is not extra-ordinary in its kind. stnce it s supported by intermnatlon-
al recommendations (OLE, 1996, 2000 and 2004).

In the present study. susceptible sheep and goals exposed to a S/C PPRV-vaccine dose as
masslve as 100 times (5 log,n TCiDgp) the field applied dosc (3 log)g TCIDgg) falled to display
the least sign of ill-health, disease syndrome or side reactlons. Moreover, contact control animals
rematned seronegalive, denotllng a status of non-virus shedding {rom inoculated animals which
seroconverted. These results were found with the three vaccine batches that were manufactured
and tested at separale occaslons. Such a reproductbility was found previously with scveral tens
of batches of this vaccine (CLEVB, 1996-2005).

On applying the safety of the PPRV-vaccine batches in rodents, pregnant animals were delib-
erately included In the test for the three baiches. and the total number of both Guinea pigs and
mice was multiplied foy more convenlence in interprelating the obtalned results. It was of inter-
est to find out that all pregnant rodents gave birth 10 normal suckling offsprings. Moreaver, not a
single sign of i}l bealth. side reactions or disease syndrome could be detecled in inoculaled ro-
dents, even though receiving doses as drastic as 5 log)g TCIDgq of the reconstituted PPRV-
vaccine. These results as reproduced with three vacelne batches manufactured at different occa-
slons would encourage the reliance on rodents for safety testing of this vaccine. it is worthy Lo
mentlon that the standard operating procedures described in FAO-Animal Production and
Health paper. 118 (1994). gave a detailed description of the methods for safety testing of rinderp-
est vaceine In rodents (guinea-plgs and mice). These methods are exactly the same, to Lhe most
fine dctails. as those produced In Manual of Diagnostic Tests and Vaccines for Terrestrlal Ant-
mal, 5th edition. 2004, for salety test'ng ol PPRV-vaccine in the same species of rodents. which
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were also followed through carrying out the present wurk. {t Is well recognized that both rinderp-
est and PPR viruses are morbliliviruses sharing a strong anligenic relaionship (Gibbs et al.,
1979).

Provost et al. (1987) demonstrated the procedures for safety testing of contaglous bovine
pleuropneumonia vaccine in guinea plgs and mice. These procedures are very approximating

those mentioned above for both rinderpest and PPR vaccines.

It Is worth mentloning that the safety of the locally produced PPRV-vaccine as performed in
small ruminants, 18 amply documented (Khodeir and Mouaz, 1998; Mouaz et al.,, 1998;
Abecer, 1997; Afef, 1988; Hanen, 1998; Hanan, 2000; Nahed et al,, 2000; Samia et al.,
2000; Nahed et al., 2004 aund Laila et al., 20065).

The results oblalned through the present work would be considered as a convinclng evidence
on the rellability of rodents as an alternative to small ruminants for PPRV-vaccine salety testing.
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Tablc 1. Sterility and potency testing results of three PPRV-vaccine
batchces (live)

* Microbjological

PPRV-vaccine batches - :
sterility testing

** Potency (logre)

Absolule negativity to:

] bacleria, 0.3
2 fungi and 6.0
3 mycoplasma 6.2

*: as carried out according to standard operating procedurcs (FAQ, 1994).

**. designated as geometric mean 1'CIDsq vicus titre per ml of reconstituled

randomly selected, statistically representalive samples per vaccine

batch (FAO, 199%4).

79
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Table 2. Coliective resuits of safety testing of three baiches of PPRV-vaccine (live) in small ruminants as well as

in rodents

PPRV-vaccine (live)

Safety testing per batch in:

6, small ruminants
3, Sheep 3. Goats
including one pregnant animal/species

Three separate
batches

5 logie TCiDsg S/C dosehead.
3. heads/species status. contact control

I. Alt animals remained absolutely
healthy throughout an abservation
period of 3 weeks post inoculations.

2. Pregnant animals gave birth io normal

healthy suckling offsprings.

. lnoculated animals seroconverted,

. Control ones remained seronegative

L ]

32, rodents
16, guinea pigs 16, mice
10. young 6. pregnant 10. unweaned 6. pregnant
5 (S 1ogi TCIDso. WM 5 logw TCIDs I/P
dose/nead. per 5, young dose/head. Similar
and 3, pregnant. Same No./status, control

dose VP per head/rest
haltf. Similar NoJ/siatus,
control

1. Not a single sign of ill-health could be detecied in any
animal thcoughou! an observation period of 3 weeks post
inoculations.

2. Pregnant animals gave binh to normal healthy suckling
offsprings.

3. Post-mortern examinalions revealed absolute negativiry
10 2ross patholoay.

I/M: intramuscular

S/C: subcutaneous

I/P: intraperitoneal

08



Kamel, N. A. 81

REFERENCES

Abeer. M. A. (1997) : Evaluation of a specific pesle des petils ruminants vaccine prepared from
a local virus straln. M. Vet. Sci. Thests. Fac. Vet. Med., Cairo Univ.

Afaf, A. A. (1998) : Studies on thermaostable PPR virus vaccine. Ph.D. Thesis. Fac. Vet. Med.,
Cairo Univ.

Brown, F. (1990) : The polentlial peptides as vaccines. Semin. Virol., |: 67-74.

Brown, F. (1997) : Viral vaccines: In Vaccine Manual: FAO-animal production and health series
No. 35.

CLEVB (1886-2005) : Records of the Central Laboralory for Evaluation of Veterinary Blologics.
Abbasla, Calro.

Diallo, A.; Taylor, W, P.; Lefevre. P. C. and Provost, A, (1989) ; Attenuation d'une souche de
virus de la peste des petits ruminants: candidat pour un vaccin homologue vivant. Rev.
Elev. Med. Vel. Pays Trop., 42: 311-319,

FAO (1854) : FAO Animal Production and health, Paper No. 118.

Furley, C. W_; Taylor, W. P. and Obi, T. U. {1987) : An outbreak of pestc des prills ruminants
in a zoological collectlon. Vet. Rec., 121: 443-447.

Gibbs, E. P. J.: Taylor, W. P.; Lawman, M. J. P. and Bryant, J. (1879) : Classification ol peste
des petits ruminants virus as the fourth member of the genus Morbillivirus. Intervicolo-
gy. 1l. 268-274.

Hanan, M. 8. M. (2000} : Advanced pathologica) studies of pesl of small ruminants and its vac-
cine in sheep and goats. Ph.D. Thesls. Cajro Univ.

Hauan, §. A R. (1998) : Metabolic and endocrine changes assoclated with active Immunlzation
of goats against peste des petits ruminants virus. Ph.D. Vet. Thesls. Phys(ology. Cairo
Univ.,

House, J. A. (1987) : Characlerizafion of a peste des petits ruminants (PPR) isolated from Egypt.
Memorandum for the recerd) Plum Island Animal Disecase Centre, N.Y.. USA,

N
Khodelr, M. H. and Mouaz, M. A. (1898) : Preparation of a specific pesle des petits ruminants
(PPR) virus vaccine. Vet. Med. J. Giza. 46 (4B): 709-717.

Lalla A Sadeek: Fatma, §. Mohamed: Hanan, S. Abdel Raouf; samia A. Ayad and Daoud, A.
M. (2006) : The use of frehalose in the preparation and presecvation of rinderpest and
peste des petits cuminants vaccines. 4th int. Scl. Conf.. Mansoura. 5-6 April.

Mansoura, Vet. Med. J. Vol. VII, No. 1, 2005



Kamel, N. A, 82

Lefevre, P. C. and Diallo, A. (1890) : Peste des petits ruminants. Rev. Sci. Tech. Off. Int. Epiz.,
9: 51-965.

Lefevre, P. C.: Diallo, A.: Schenkel, F.; Hussein, S. And Staak, G. (1991): Serological evl-
dence of peste des petits ruminants in Jordan. Vet. Rec.. 128: 1)0.

Mouaz, M. A.; Gehan, K. Mohammed: Khalrat A. Elian; Eida I. El-Debegy and Khodelr, M.
H. (1998) : Evaluation of lmmune response in Egyptian balady sheep vaccinated with
attenuated RVF and PPR vaccine. Asslut Vet. Med. J., 38 (76).

Nahed A. Kamel: Hanan, S. Abde]l Raouf; Hanan M. S. El-Zawahry; Laila A. Sadeek and Fat-
me S. Mohamed (2004) : The production and evaluatlon of a standard diagnostlc peste
des petits ruminants (PPR) hyperdmmune serum prepared {rom Lhe Egyptian antigen
(Egypt-87). Egypt. J. Immunol., 11 (1): 08-14.

Nahed A. Kamel: Husgein, A. H. M.; Samia, A. A. Ayad and Mouaz, M. A. (2000) : Response

of pregnant sheep and poats to a specific vaccine for peste des petits rumlnants. Vet.
Med. J. Glea.. 48 (4): 617-624.

OIE (1996) : OIE Manual of standards flor dlagnostic tests and vaccines: List A & B diseases of

mammals. birds and bees.

OIE (2000) : Manual of standard for diagnastic tests and vaccines. 4th Ed., Chapter 2.1.5.,
peste des petits ruminants. Pp. 1-14.

OIE (2002) : Peste des petits ruminants, list A digease (A050). World Organlzalion for anjmal
health.

OIE (2004) : Manual of diagnostlc tesls and vaccings for terrestrial animals. Sth Edition,

Perl, S.; Alexander, A | Yakobson, B.; Nyska, A_; Harmelin, A.; Sheikhat, N.; Shimshony, A.;
Davidson, N.; Abramson, M. and Rapoport, E. (1884) : Pesle des petllts rumlinants
(PPR) of sheep in [srael: case report. [srael J. Vet. Med., 49: 59-62.

Provost, A ; Perreau, P.; Beard, A.; LeGoff, C.; Mortel, J. L. and Cottew, G.S. (1987): Contag-
fous bovine pleuropneumonia; a review. Rev. Scl. Tech. Off. Int. Eplz.. 6 {3): 625-679.

Samia A. Ayad; Mouaz, M. A.; Nahed, AL H. Kamel; Afaf Abdel Wahab and Daoud, A. M.
(2000) : Thermostabllizing potential of L-glﬁtamic acid monosodium salt and other fac-
tors improving the quality of peste des petits ruminants virus vaccine. Egypl. J. Immu-
nol.. 7 (2): 21-27.

Shaila, M. S.: Purushothaman, V., Bhasavar, D.; Venngopal, K. and Venkatesan, R. A
(1989) : Peste des petits ruminants in India. Vel. Rec., 125: 602.

Mansoura, Vet. Med. J. Vol, VI, No. 1, 2005



Kamel, N. A. 83

Taylor, W. P.; Albusaidy. S. and Barrett, T. (1990} : The epidemtology of peste des petits rumi-
nanis in the Sultanate of Oman. Vet. Microblol., 22: 341-352.

Thomson (1995) : Thomson's speclal veterinary pathology. 2nd Edition.

VSVRI (1996-2005): Records of the Velerinary Scrum and Vaccine Research Institute, Abbasia.
Cairo.

Yasumura, Y. and Kawatika, Y. (1963) : Studies on SV40 virus {n tissue cultuce. Nihon Rin-
sho, 21: 1201-1215.

Mansoura, Vet. Med. J. Vol. VII, No. 1, 2005



Kamel, N. A. 84

PP T{PPNIETS TR WA g [CH | PR VT S e P il

S all Ol e lb) (AW Lol )L

s = i pll) - bl = 1o O Jlan Yl &g 2

s dlais (stertle identifled potent) Olads BN s) {Safety) ) ,Lasl o ol Condl L 3
S8y (ol fLibl) B il Oz ol 5 ey = Lo tl) = 5 ieadl Ol aod el o 4 A1 I
PLENT on JS o Ly DY) s LD By JSU s )y (ol sy Lk 53 o)l Y
b liion s a8 s - g JS0 Jals AT e dazts (susceptible) el
Sy = il Ul amial Lolpee Lony Lilaasd Jadl g W) Glas e 2l V5 (6 lug g TCID50/mi)
iz = Jalh LS o L () adey G o5l o 2ty S0 3e (Y1) 22 p W 2y JSU yaas
e iy ol JSI (6 logy o TCIDgo/mi) e s « 50 i e oy Juaall 5 Login JS s cin
Lo ol i (V1) s Ll pll s JSU paas 3y = Gl JSU Lo 4Ol el 3 590 sl
o medle SV e T oy o I e U S s = el SUY) e i (V) ey
Wb peasr o U sdny Tisl By 15 | il ol LA ey 8 Gl O3 e (6 log g TCIDg/mi)
s 5 U g plin )l QAL Gy by e | Sl Gl gyl Al Uk e aglya = e 5y LS Ul
Wy il e Wata gLl B3 LKWt e o) lonall i Ul ) codol 15y - £l lae
Ul G Lyl Ul g JSG 0T il el

:iﬁi.dlali.gdld:\f.,i
e plb Ll LT S s polel L0 &gas Lo Jazas o) s oo Dl Ly oy -

Tt 5 gy SUa YL 33 e (liE g5 1o Toses Dlgy Loah adlpe Ghalys sl =Y

Mansoura, Vet. Med. J. Vol. VI, No. 1, 2006



Kamel, N. A. i 85

C AL oy ey B pad | UL 5 U528 s Liiy Seronegative bulyall coud, ~¥
.(PPRV ncutralizing antibody seroconversion)

s ool e Lot

et b o Ll JUT i o ol ol 2l Spas e Jiry g3 Lo Uy L Gy =

A 3,y OW‘\“ L o Wl Iy e s Dby Lah 1)l Lol consl - ¥

Lyl plb Ll sy e Jizy J - sy S St e SUlanld Lomg, i Tiall o2, T

Sl e Yy (Ghtdy Lok o3l Loyl phserad e slaze¥) (Sa 4l I iol, ) ods coals 13,
Sl ndt el il e 5 It L G,1 i (salety) T [ Lss ] disd) (Gelay pLél) 5 aall
= Ol gy dghl ey G iy &sba sV IS padia) Bhagas) - Wow pally i - 5l
Al il oblEyls, Ll G,

Mansoura, Vet. Med. J. . Vol. VI, No. 1, 2006



