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ABSTRACT 

The object oj fhe presenf study was to find out a correlation between the potency oj 

the locaUy produced PPRV vaccine. as estimated in Ve..-o ceUs and in susceptibfe sheep. 

[n this respect, studying five ba tches oj the IXlccine produced as 1 ml lyophiliZed prod­

Hct/vial / 100 doses revealed thal: 

1. lrifectioily titres per Iml lulall 100 sheep doses werejotlnd to be ,lOt less than 6 

log 10 TCIDSO 011 Vero cells, as estilnaledJor the 5 batch.es oj lhe PPRV oaccirle. 

2. Hue serl.al tenfold dilutions (10.3-10- 7) ojbatclt 1 were used to inoculate (S/ C), 

5 susceptible sheep groups oj S heads. Three weeks post inoculafion, seru m 

samples w ere VNf-posltive as oj 1OCJ9.b. 100%. 60%, 20% alld m6 Jar the S reo 

spective groups. Con-espondfng geometric mean neutralizIng antibody t/(res 

lVere 80.6, 80.6, 50.B. 8 and O. 

3. Five susceptible sheep g roups q{ 3 Iteads were used to test the efficacy oJmocu· 

latfrtg a dose oj 2 I.og10 TCID50 per head. corresponding to the 5 batches I 5 

groups. n.venty one days pos t tnoculntlon. serum samples were vrvr·poSWueJor 

each individual animal. Geometric mean antibody titres were 32. 80.6. 80.6. 

80.6 and 50.8Jor the respectiue S groups. 

it was concluded that.: 1 Vero TCJOso ts equal {o 1 sheep 1050, Potency testing oj 

the PPRV vaccine in Vero cells is quite saltsJaclory and dependable to qualifi.; lhe effica­

ql oj the p roduct. Such a procedure would be considered as a contributfoll in saving 

time. effort and money. through carrying out qualification oj lhe PPRV vaccine. 

INTRODUCTION 

175 

Peste des petits ruminants (PPR) is a vIra l disease of sheep and goa t that Included In the IJs t A 

of the Intemationa l Zoosanltary Code (Anon. 1996). In m any cases, It is an acu te disease that Is 

characterIzed by an erosive s toma titis. a calan-hal inflammation of the ocula r and nasal mucous 
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membra nes. and profuse diarrhoea (Lefevre and Olallo, 1990), The mortallty may rea ch up 60-

70% (OlE, 1996) . In the subacute form tha t Is reported to b e more frequent in s heep than In 

goats, the clinical symptoms are far less severe and In Ulat case, usually the alTected a nima l al­

ways recovers (OlE, 2000). Described for the firs t Ume in Cote d 'ivoil'e in 1942 (Gargadennee 

and Lalanne, 1942), PPR has been associated for a long Ume with West African countries (Tay­

lor, 1979). However, witil the help of new and specific dlagnosuc tests, the understanding of the 

geographical dls tIibution of tills disease has grown very quickly at the end of 1980's (Lefevre et 

aI" 1991). To Its hlstorlcaJ endemic West Afl1can zone. are added all countries of Central Africa. 

North East Afl1ca, The Middle East and SouUl Asia (OlE, 2002). In aJl these a reas, PPR seems to 

be the major constraint In sheep and goat production (OIE. 2002), The causal agent is a mem­

ber of the Morbllllvtrus genus as the r1.nderpest v:lrus (OlE. 1990). The closely relaUons hJp of 

U'ese two viruses was demonstrated very early by cross-serolOgical reactions and cross­

protections against challenge (OlE, 1992), In the absence of a homologous vaccine, this property 

was exploited lo control PPR with U,e nnderpest tissue culture vaccine over than 25 years period 

(FAO. 1996). However, witl, the success of the Glubal RJnderpesl Eradication Programme 

(GREP) (OlE. 1998" the use of the nnderpest vaccine 1n all animals is disconUnued (FAa, 

1999). An effecUve PPR homologo us attenuated vaccine was successfully developed late In the 

1980s (OlE, 199B), It Is now widely used for the control of PPR in domesUc small rumlnants 

(FAO, 1999). In Egypt. a homologous spec1flc cell culture PPRV-vacclne was s uccessfully pro­

duced and proved to be potent and sale (Khodelr and Moun. 1998: Afaf, 1998; Mouaz et a),. 

1998: Abeer. 1997: Hanan, 1998; Hanan, 2000; Nahed et a.l., 2000; Ayad Samia et at.. 

2000 and Nahed et aI., 2004), Several batches of this vaccine have been Issued for 'exportation 

and used to control PPR in some of the ArabIan Gulf and Afrlcan countries. 

Over the 25 years pertod through whIch the cell culture rinderpesl vaccine was used to con­

trol PPR. the immunizing dose for cattle was equally used for s heep and goa ts {Scott et at .. 

19B6). A dose of 3 Jog lo TCIDSO was conSistently recommended for both cattle and small rumi­

nants through the vast majortty of the published work In this respect (Plow-right. 1984), 

Based on comparative evaluation between TCIDso utres In cdl cultures and Immunl:lIng dose 

in caWf', the potency criterion of rinderpest vaccine was proven and approved to be estima ted 

depending only on the result of tnfecUv1Ly UlraUons In cell cu ltures (James and Rossiter, 1989; 

OlE. 1996; OlE. 1999). 

This s tudy was aiming for correlatlng potency of the loca lly produced homologous PPRV vac­

cine in cell cultures and In sheep. The results of Ule study would be conlrlbuUng In saving 

money, effOl't and time spent In carrying out potency tests of tile PPRV vaccine in small rumi ­

nants. 
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MATERIAL AND METHODS 

2.1. PPRV vaccine mantifacture (Live): 

Five batches of PPRV vaccine were produced utilizing the Vero ce ll ada pted attenua ted s train 

of PPRV (Khodeiz and Mouaz. 1998) whlcb was derived from a chs mcterlzed PPRV strain 

(Egypt-87) (House. 1987). 

Actively growing Vero ceUs was iofected at a mulUpl lclty of in fection (MOl) of 0.0 1 TCID50/ceJl 

('Yasumura and Kawatlka. 1963). T he method o f virus production . s tabllizaUon . freeze d rying 

and storage of the vaccine batches were essenUally those recommended by OlE (1996) . 

2.2. Virus titrations: 

This was carried ou t according to methods descr ibed by Rweyemamu et aI . (1991) . 

2.3. Animals: 

forty Ulree hea1U1y 1 year old local breed sheep were used in the s tudy. 25 for vacc ine 

ba tch 1. 15 for potency of othe r 5 ba tches and 3 Os control (Tables 1, 2). The ani mals required 

for the work were proven seronegative through screening tilclr serum samples lO both rlnderpesl 

and PPR viruses . Jus t pn or to experimentation. performing a virus ncutraUza Uon lest (R.osslter 

and Jassette, 1982). 'fllt:ee weeks pos t In ocula tion. serum samples or tes t sheep we re examined 

as (or Qualita tive and quanU tative es Uma tlon of n eutralizIng response using the same vilUS neu· 

traJlzaUon l est. 

2.4. VinLS neutralizations: 

Th e l cst was done as described by Rossiter and Jassette (1982) . 

2.0 . Comparative estimation of the value of PPRV vaccine batch 1 in Vera cell cultures 

and in susceptible sheep: 

The virus content per Vial of the lyophili zed PPRV vaccine batch 1 was es tima ted according lo 

recommended standard operaUng procedures (Rweyemamu et aI.. 1991). 

Twenty nve susceptible sheep divid ed tnto groups (each group conta in 5 sheep). each s hee p 

was Inocula ted s ubcutaneou s ly wtth 1m! of the resp ective virus dil u tions of 10.3. JO -4. 10-5. 

10-6 and 10.7. TIlls procedure was done upon obtaining results of virus tl tratlons. 1\ven ty one 
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days post vaccination, neutralizing antibody response was estimated through a virus n eutraIl 7.a ­

tion test (Rossiter and Jessette, 1982). Sheep Immunlzlng dose 50 and Vera TCID50 were 

mathematically compared. 

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

susceptible sheep: 

Potency estimation on Vero cells or 5 batches of PPRV vaccine Jncludlng batch 1 was carried 

out as menUoned above. 

Potency esUmation of these batches was thereafter performed 10 suscepUble s heep through 

SIC inoculation of a dose of 2 loglo TCID50 per head of a 3 sheep groupings corresponding to 

the respective 5 batches of the vaccIne (Table 2). 

Twenty one days post vacclnaUon. PPRV neutrallzation titres were estimated according to the 

method of Rosslter and Jessette (1982). 

RESULTS 

3.1. Comparative estimation of the uCllue of PPRV vaccine batch 1 in Vero cells and in 

susceptible sheep: 

Estimation ofv1rus content per vial of batch 1 of PPRV vaccine revealed a potency of 6.3 log lO 

TCIDsO per ml of undiluted virus suspension on Vero cells. Comparative estimation of the same 

batch in susceptible sheep showed an 1050 of 6.3 10glO for the same volume of vtrus suspen­

sion. Geonl\:tric mean neutrall2.mg antibody tltres, 21 days post vaCCination were 80.6, 80.6. 

50.8. 8 and O. for respective dtluUons of 10-3. 10,4. 10-5, 10.6 and 10-7 maculated lo corre­

sponding groups of sheep. These results are given In (table lJ . 

3.2. CorreLative results of studying potency of 5 batches of PPRV vacdne In Vern cells 

and in susceptible sheep: 

Infectivity tltres of 5 batches of the PPRV vaccine were respectively 6.3. 6.2. 6 .3. 6.4 and 6 .3 

10glO TCIDso per t rot of undiluted v1rus content per v1al. Respective groups of sheep vaccinated 

WIth 2 Joglo TCID50 per head for corresponding batches were found to be lOOOk virus neutra llza ­

Uon test-posJUve. Geometric mean lIeutralIzlng antibody titres, 21 days post vaccination was 

found to be ranging between 32 and BO.6. Obtained results are depleted in (table 2). 
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DISCUSSION 

In V1ew of conslderaUOn given to economy of vaccine manufaclUl;'e and Jts quaJity control. the 

work presented was aiming to Dnding out a correlation between Vera cell TCIDso and sheep 1D5O 

for the locally produced Uve PPRV vaccine. Five batches of this vaccine we.e produced us ing Vera 

cells as the substrate and the attenuated strain of PPRV as the Inoculum. which was derived 

from the local isolate: Egypt-S? It was found that PPRV content per I ml per vIal (pcr batch). 

was not less than 6.0 log to TClDso as estimated by Spearman-Karber fonnula (DIE. 2000) (ta­

ble 2). Such a content per vial was supposed to form upon reconsutuUon, 100 doses/lOa heads 

of sheep: meaolng that 4.0 lagIO TC1050. at least could be received per h ead. However, it was 

found that 5 susceptible sheep being vaccinated with 1ml of the 10-4 dUuUon represenUng 

batch I, ellClted a 100% positivity to a VNT as well as a saUsfactolY geometric mean neutrallz­

lng anUbody Utre, 3 weeks later (Table 1). Such a result InlUated the experimentaUon of a dose 

of 2 logl a TCID50 in groupings of s usceptible sheep, correspondlng to Ule 5 vaccine ba tches . 

Results were quite satisfactory In that such a small dose was sufficient to s timulate Ule acqui­

sition of neub-al1zing anUbody Utres ranging between 32 and 80.6. Moreover. results obtained in 

thts respect In a frequency of 5 Umes represents the reproducibility of the Issue; a <:rilerloo 

known to be essenUal In such a study. Thus, It would be concluded that. as far as Vera cell In­

fecUvtty titre which Is representing potency In cells of a given PPRV vaccine batch is beyond 2 

loglO TC1D50 per sheep dose, It could be considered as potency positive. Such a procedure 

would have a pos iUve Influence on the economic impact of vaccine qualIty control work. 

It js noteworthy to mention that a considerable number of experiments have been carried out 

to Dnd the relationship between the Utre of tile attenuated cell culture rinderpest vlrus. a quite 

very closely related virus, as detennlned by cytopaUlJc effects on the one hand, and by ImmuniZ­

Ing potency for cattle on the .other. The results have s hown that there !s a very close agreement 

between lUres recorcied in the two systems (Plowrtght. 1968; Plowright. 1972: Plowright. 

1984). 

Recommendation pul by DIE (1990) were those of 3 logIO TClD50 per dose per head of the 

ceU culture attenuated rinderpest vaccine, either for cattJe Of small ruminants (OlE. 1990). 

In addHlon. OlE (20041 called for a 3 iog 1o TCID50 per dose per head of s mall rumluants of 

the PPRV va ccines. OlE (2004) nonns require a neul..rallzlng antibody tltre of not less than 10 

for PPRV vaccines . 

It Is evtdt':nt that data obtaJned In tbe present work saUsfy such reqUirements. 
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Table 1- Comparative estimation of the vnlue of PPRV vaccillc 1J.1tch 1 in 
vero cell cullures and in su.sc~(JtilJle sheep 

G..'I1Inelric 
V"," ll lOCl lhun I"C1ll1 

lliltll~l!or 1/QI1lI1d\-ero No of \'aO "U Nil. of shet" ne\llmlizlJlg 
!'PRV cell culture cullure Me'! CI'E %posilivt: VNT po5iliv.: %po.sllive iIIllibudy lilrcS 

VlK"cino: bulch !tIDe or I head parilivelinoculMcd 1 1I1()C1~i1lel1 21 dlI)'l< ll()st 
No. 1 (10f!1O) ol .... voo::jllaliOIl of 

.$I~ " 
W i 5/5 • 100 ND 
10" 5/5 100 ND 
10') 5/5 100 5/5 100 80 ,6 
10~ 0.1 m.J I 5/5 100 5/5 100 80,6 
10" 

tube or I ml 
3/5 60 3/5 60 50,8 I head 

10< 115 20 1/5 20 8 
10" 0/5 0 0/5 0 0 
IO~ 0/5 0 ND 

• 

.. 
TelDso lilre on vero cells::: 6.3 [oglo; IDw in sheep .. 6.3 IOSIO i.e 1 vero TCID so ': 1 
sheep immunizing dose SO calculated by Spearm:lll-Karber fOI"Rmln (1991). 
Represented as the reciprocal of the lasl serum dilution inhibiling the appe.1rance of 
CPE produced by 100 TCIO)O per 0.1 011 ofPPRV 0 11 vero cells. 

lID: Not Done. 

Table 2. Conelotive results of studying pOlency of 5 batches of PI'RV 
vaccine in vero cells and in susceptible sheep 

Potaq 
PoIClICY ill 

Gi:oIIIClric mcn.n 
I'I'RV in \'ero 

sheep(2logtO 
WRV tlCulrnlizillg E.\)IC(luJ 

VIlCCinc Voo;ine s,""""'" oells TCID~per 

" 8nlitxxly litH:, ll 
(joselhcOO on 

""d, volwncJvilll "'=, (virus 
henJof3 

v·l$ili" e do.y~ post VflCcill~lioll rJC:klllppl iclll ioll 
.;., ""'V) (approximale) ul 

No. COIlI.:tl11 
seropositive I 

of) $lt&tqll ible 
lnst 

vwl} 
,·nc.:il~'kd """p 

I 6J • 3/3 100 32 •• 4 • 
2 6.2 3/3 100 80.6 4 
3 I 1111 100 6.3 3/3 100 80.6 4 
4 6.4 3/3 100 80.6 4 
5 6J 3/3 100 50,8 4 

Ullvaccinated control grouE of3 sllsce~tible sheee 0 

N.B. Leasl dose content per via! for 100 heads, issued from a manufacturing plant, as 
rcconunended by intemational organization is 5 loglo TCID~ of PPRV, i.e. 3 [oglo TCID)o I 
dose I head (OLE, 2000). 
• Loglo TCID!(I vero cell infeclivily tilres. 
.. Eslimaled as Ine reciprocal of the laSI serum dilution that inhibited the appearance of 

Ihe C}'top~thic effect produced by 100 TCID!(I ofPPRV on vero cells. 

180 

Mansollra, Vet. Med. J. Vol. Vl. No.2, 2004 



Nahed A. Kamel and A. M. Daoud 

181 

REFERENCES 

Abeer, M. A. (1997) : EvaluaUon of a specific peste des peUts ruminants vaccine prepared from 

a local virus stralo. M. Vet. Sci. ·Illesls. Microbiology. fae. Vet. Med .. Cairo Unlv. 

Mal. A. A. {199B} : Studies on tbermostable PPR virus vaccine. Ph.D. Thesis. Infectious Dj:;;eas­

es, Fac. Vet. Med., Calro Untv. 

Anon (1996) : OlE Manual of Standard for Diagnostic Tests and Vacclnes: Ust A and B diseases 

of mammals, birds and bees, 1996. 

Ayad. Samia: Mouaz. Mohamed; Kamel. Nabed; Abdel-Wahab. Mat and Daoud, Ahmed 

(2000) : ThennoslabHlzlog potential of L-glutamlc acid monosodium salt and other fac­

tors Improvtng the qualIty of peste des peUts ruminants virus vaccine. The EgypUan 

JoumalofImmunology, Vol. 7 (2): 2\-27. 

FAO (1996): The world without rinderpest. FAO Animal Production a nd heallh paper 129, 1996. 

FAO (1999): RecogniZing peste des peUts ruminants. A field manual. FA.o. Rome, 1999. 

Gargadennec, 1..,. and Lalanne. A. (942): La peste des petits ruminan ts. Bull. Servo Zoo. A.O.V .. 

5: 15-2 1. 

Hanan, M. S. M. (2000) : Advanced pathological s tudies on pes te des petits ruminants and Its 

vaccine in sheep and goat. Ph.D. Thesis, Cairo Onlv. 

Hanan. S. A. R. (l99S) : MetaboUc and endocri ne changes assocIated with active Immunization 

of goals against PPR virus. Ph .D. Thcsls. Physiology, Fac. Vet. Med., Ca iro Unlv. 

House, J. A.. (19S7) : Characterization of a peste des petits ruminants {PPR) Isolate from Egypt. 

(Memorandum for the record). Plum Island Animal Disease cenlre. N.Y .. USA. 

James. A. D. and Rossltter. P. B. (1989): An epidemiological model of r1nderpest. l. Desclip­

Uon of the model. Trop. Anlm. Hlth . Prod., 2 1: 59-6B. 

Khodelr, M. H. and Mouaz. M, A. (1998) : Preparation of a specific pes te des pet1ts ruminants 

(PPR) vtrus vaccine. Vet. Med. J. Glza, 46 (48): 709-7 t 7. 

Lefevre, P. C. and Diallo. A. (1990) : Peste des petits ruminants. Rev. ScI. Tech. orr. Int. Eplz .. 

9 (4), 951-965. 

Lefevre. p, C.; Dla1lo, A.: Schenkel. F.; Hussein, S, And Staak. G, (1991) : Serological ev1 -

dence of peste des petits ruminants In Jordan. Vet. Rec., 128: 110. 

Mouaz. M, A.; Gehan. K, Mohammad: KbaJrat, A. EHan; Alda I, EI-Debagy and Khodelr , M, 

H. (1998) : Evaluation of Immune response In EgypUan ba\ady sheep vacclnated with 

Mansoura. Vet. Med. J, Vol. VI, No.2. 2004 



Nahed A. Kamel and A. M. Daoud 

182 

attenuated RVF and PPR vaccInes . AssJut Vet. Med. J" 38 (76) : Jan. 1998. 

Nahed A. Kamel: Hassein. A. H. M.; SamJa. A. A. Ayad and MouBZ. M, A. (2000) : Response 

of pregnant sheep and goats to a specific vaccine for peste des petits ruminants. Vet. 

Med. J. Giza. 48 (4),6 17-624. 

Nahed A. Kamel; Hanan S. Abdel Raow; Hanan. M. S. El-Zawahry; Lalla, A. Sadek aod Fat· 

ma, S. Mohamed (2004) : The production and evaluation of a standard diagnostic 

peste des petits ruminants (PPRl hyperimmune serum prepared from the Egyptlan anti· 

gen (Egypt·S7) . The Egypt. J. Immunol.. 11 {ll: 9·14 . 

DIE (1990): Biotechnology and Vetenoary Science. Rev. ScI. Tech. orr. Int. Eplz .. 9 (3): 611-

916. 

OlE (1990) : Manual of recommended diagnostic techniques and requirements for biological 

products for Lists A and 8 cUseases. 

DIE (1992) : Manual of standards for diagnostic tests and vaccines. 1992. 

OlE (1993) : Biotechnology applied to the diagnosis of animal diseases. Rev. ScI. Tech. OtT. Int. 

Eplz .. 12 (2) , 313·672. 

OlE (1996) : om Manual of Standards for Dlagnosuc tests and vaccines. Chapler 2 .1.5 . Peste 

des peUts ruminants, pp. 77-83. 

OlE (1998) : International Committee Report of the 66th General Session, Paris. 25-29 May 

1998, P.S. AnImal Disease Status World Wide in 1997 . 

OlE (2000) : Ma nual of s tandard!S for ciJagnoStic tests and V8CClnCS, 4th edition. 2000. Chapter 

2 .1.5. peste des peUts ruminants. ?p. 1-14. 

OlE (2002) : Peste des petJls ruminants list A disease (A050) World Organization for Animal 

Health, Update, 22: 04. 2002. 

OIE (2004) : Manual of diagnostic tests and vaccines for terrestrial animals. 501 EdlUon. 2004. 

Plowrlgllt. W. (1968) : Rinderpest virus: Monographs in Virology. 3: 25-110. 

Plowrlght. W. (1972) : The production and use of rindef1Jcst cen culture vaccine in developing 

countries. World Animal Review, 1: 14-18. 

Plowrlght, W. (1984) : The durnUon of immunity In cattle follOWing Inoculation of rinderpest cell 

culture vaccine. 

Rossiter. P. B. IlDd Jessett. O. M. (1982) : MicroUtre technique for the assay of RPV and neu­

trailzlng antibody. Res. Vet. Sct., 32: 253-256. 

Mansoura, Vet. Med. J. Vol. VI. No.2. 2004 

-



Nahed A. Kamel and A. M. Daoud 

183 

Rweyememu. M. M.; SyUe. D.; Palya. V. and Prandote. J . (1991) : Standard operaUng proce­

dures for rinderpest cell culture vacci ne . Quallty Control TesUng. FAO 1991. 

Scott. G. R.; Taylor. W. P. and Rossiter. P. B. (1986): Manual on th e dlagnosJs of r1nderpes l. 

FAG Animal Production and Heallh Series No. 23. 

Speannan-KJUber (FAD, 1991) : In: Rinderpest cell culture vaccine live . Q uality Control Test­

Ing. PANVAC. FAO. 199 1. 

Taylor. W. P. (1979) : Serological s tudIes With the virus of peste des peuts ruminants In Nigeria. 

Rev. Vet. ScI., 26: 236-242. 

Yasumura. y, and Kawatik.a. y, (1963) : Studies on SV40 vlms Ln Ussue culture . N.ih on Rln­

sho, 21: 1201 · l 2 15. 

Mansoura. Vet. Met!. J. vol. VI, No.2. 2004 



Nahed A. Kamel and A. M. Daoud 

u'-,",I~I 

~ .~I ul~1 i!Pu. cUJ V"J.r.iJ ii,;"- ,11 i.r-oJl ~l,; L}.i.o 

,-'"_ ; ,,)1 uI~1 ~J j"""; ~)I,> 

184 

rr..l.;.. ..... ~ ~ e;d'J~. ~- .,.I"r.L,.JI.;JI~I.)yU. CW V"" uW) v-> l.u. ~ i......!;JJI~..i.. ~f.i 

U i..,1YJ!;";"4 J.,;...-I yo ~II';" (r' J~I) -l>gypl87-;."w1 ;r-JI (r' ~).ll (LilJI.r)"';;~ 

eliJ V"J.r.1)~ (') : ) ~WI.I..-i=-I V" ~ "uJ ' rU~1 u-iJ V"J~ ~")l;. ~ Potency: <.:J u--"! 

\ ' , I 6108lQ TCI050 &" J.i< "1Lo yo .ci.,.ll ~I (r' J.. \ ~ ;"..,=11 ;".t,.)1 '"" ;~I ""-.I' ">,,u, 
(V-\ .,'-\ .,0-\ ., t-\ . , "-\ .) 41L..:.. u~ ~ l.u. vA> ~~ (Y) . (r!.;j.)t! ~ 1,)"';')'" /;..c:,r.­

.rJ1 J,WI uIJL;;>! e:--:l;; ~l.,;! 0" . ,,).>......U '-..l,WI (W~I (r' :i..,-l..> ut.......,.. '"" "\" I"J i.,..;.llI 

~ - "..u . r , ." '\' , '\' , ;.,~ ~ 4:.i... ~ L.-" n ..r"-'.u, u~I....,J.I.,;,. JL.....~ ,,:,,-,,",i 

.. '" ""'" ';'1 """A J.< I" ,u) ... )1.,-)1 ~ - "..., • A • 0 'JA • A ' J' • A ' J' u"Lc. JL,..o .h..."..,) .,...,;rl
' 

v-> ,",,""";" uW.u1 (r' i.,..;, JS' (r' dJj) .(W'II ~ ~ '" J-" .rJ1) 210810 TCI050/head l».u. 

J>.! "",i ".ill J,WI J~! ~l.,;! ~l;; wlSJ . .,...,;rll,)<- ,,).J..J.J ,",WI (U'll (r';"';"j,,; ut.......,.. 

o 'JA,A'J' ''''J' .A'J,.n u"Lc.Jt..,.....-.h...~J.:rJI~·~-" n..r"-'JJ; ;.1.>..,1< 4-co"1,,.,..,. 

, .,...,; rJl ,)<- .,.J I ut. .,..-..Jl 

,)<- L...,J5 ,~~I ~ (r I 1 veco TC1050· 1 sheep 1050 (\ I • "i ..J! ~II';" ~l;;.;.,.J;. ,u) 

Potency Jl,;>! .I.I'"!..J! • ....,lJ1 ~. U,cl, .(lilJl ~u,)<-~ ,,,.; t,~ ~ Potency ul,l,;>! ~t..; 

,(W'II ~ Potency ,l,;>! J...! (j)U1 JUI, .>#1, .:..;)I"';y,:"", (r' c.Uj '>:1>" ~l.,;~ .(W'II ~ 

Mansouru, Vet. Mee!. J. Vol. VI, No.2, 2004 

-


