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ABSTRACT

This study aimed to determine the efficacy of different synchronizing protocols for
improving the fertility in Water buffaloes.

A total of 53 anestrous buffaloes {24 cows and 29 heifers) were used in this study
through 2 experiments, during summer season. In experiment 1. 24 buffalo-cows were
dvided according to the treatment protocol into 4 groups:- G1 buffalo-cows (n=7) were
given PGF,,, followed 48 hrs later by injection of eCG; G2 buffalo-cows (n=6} were in-
Jected with PGF,,, followed 48 Irs later by GnRH: G3 buffalo-cows (n=5] were injected
with GnRH . followed 7 days later by PGF,,, and G4 (control} buffalo-cows (n=6) did
not receive any treatment. In experiment 2. 29 heifers were divided according to the
treatment protocol into 3 groups: G1 heifers (n=10} were injected with GnRH followed 7
days later by PGF 4,4, and after 48 hrs injected with eCG: G2 heifers (n=11) were tnject-
ed with GnRH, PGFy, and GnRH at 0, 7 and 9 days. respectively and G3 (control), in
which heifers (n=8) did not receive any treatment. Animals were gynecologically exam-
ined. by trans-rectal ultrasonography (8 MHz) to detect the ovarian and genital tract
condition,

In experiment 1, the proportion of cows exhibiting estrus and the pregnancy rate af
ter treatments were 85.75: 50% for G1, 67.0: 75% for G2 and 60: 66.6% for G3 com-
pared to 16.7; 0% for control group.

In experiment 2, the proportion of heifers exhibiting estrus and the pregnancy rafe
after treatments were 70; 42.8% for G1 and 63.6; 57.1% for G2 compared to 0% for con-
trol non treated group.

It could be concluded that, dunng summer season, the use of PGF9, and GnRH pro-
tocol in buffalo-cows and GnRH, PGF,,. and eCG or GnRH, PGF,,, and GnRH protocol
in heifers could successfully improve thelir fertility.
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INTRODUCTION

Buffaloes play a prominent role in livestock
production and the economy tn most of devel-
oping countries. However, fertllity in water
buflale (Bubalus bubalis) {s considerably low-
er than that In cattle, and their productivity is
limited by poor reproductive efficlency such
as late onset ol puberty, seasonality. poor es-
trus expressilon, and long calving Intervals.
Prolonged postpartum acyclicity and anes-
trum are major sources ol economic loss to
buffalo breeders (El-Wishy, 2007). Anestrum
{s the most cammon cause of infertility in bul-
aloes (Singh and Sahni, 1995). However.
postpartum anestrus is prevalent In dalry
{Shah et al., 1990) and suckled swamp bul-
faloes (Jainudeen, 1888). In the [ew studles
avallable on breeding and Institutional herds
(Schmidt et al., 1963; Chauhan and Singh,
1979). the frequency of postpartum and post
service anestrum was 64-76 and 24-369%. re-
spectively.

. Inactive or non-functional ovartes Is one of
the most Important causes of anestrus in buf-
(aloes (E1-Wishy. 1985; Baruah et al., 2000).
In addition, silent estrus Is also considered
one of the most important factors responsible
for poor reproductive efficlency in buffaloes
(Prakash , 2002). This characteristic factor,
together with other reproductve peculfarities,
such as a pronounced "bull eflect” (Zicarelll
et al., 1997), variable duration of estrus and
difficulty in predicting the time of ovulation
(Baruselli et al., 2001), need a global cooper-
ation to (mprove the reproductive efflciency of
buffaloes specially during summer season. In
splte of some encouraging results obtalned in
the last years (Neglia et al., 2001; Neglia et
al., 2003; Campanlie et al., 2008) and the
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use of several different estrus synchronization
protocols (De Araujo et al., 2002; Neglia et
al., 2003), the efficiency of synchronizing
agents and success of artificlal insemination
(Al) In buffalo specles is still low. Different
protocols were evaluated to determine the effi-
ciency of synchronization of ovulation and
timed Al in bulfaloes during the non-breeding
season (spring and summer) (Miyamoto et
al., 1997).

Ovsynch protocol effectively synchronized
ovulation tn Murrah buffaloes and resulted in
conception rates (to two fixed-time insemina-
tions) that were comparable to those achieved
with a single Al after detection of spontaneous
estrus (VijJay and Prakash, 2005).

However, there are only three recent re-
ports using the Ovsynch protocol in buffalo:
half-bred (Murrah-Mediterranean) bullaloes
(Berber et al., 2002), Medlierranean bufla-
loes (Neglia et al., 2003), and Egyptian bulla-
loes (Bartolomeu et al., 2002). It Is notewor-
thy that the use of thc Ovsynch protocol In
Murrah buffalo In Its natlve tropical environ-
ment has nat been reported. The objective ol
the prcsent study was to determine the eflica-
cy of diffcrent synchronizing protocols for im-
proving the fertility in Water buflaloes as indi-
cated by expression of estrus and pregnancy
rates after treatments. '

MATERIALS AND METHODS

Animals :

This study was carried out in a dairy buffa-
lo farm belonging to Animal Reproduction Re-
search Institute, Ministry ol Agriculture at
Benf Sweel govermorate in Uppef Egypt from
June to September (37-41°C). The average

Vol. X1, No. 1, 2009



A. M. Hammam; et al...

calving interval of the bulfaloes was 446.02+
86.34 days. The animals were supplied datly
with balanced ratlon and water ad libitum.
These bulfaloes had BCS > 3 (scale 1 = thin to
S = fat; Bhalaru et al.,, 1987). Animals were
milked twice dally (7 a.m. and 7 p.m.) by us-
ing a milking maehine. The total milk yield
was 783.5 + 576.01Kg/season, with a lacta-
tlon period 176.58 + 106.61 days. The milk
yleld was 3.97 1+ 1.94 Kg/day in average.

Gynecological examination :

To detect the ovarlan and genital tract
conditions, all non-pregnant buffaloes were
gynecologically and ultrasonographieally ex-
amined before and after treatments. A real
ttme B-mode ultrasound scanner (Ple Medi-
cal 240. Maastricht. The Netherlands)
equipped with a 5 MHz endo-rectal llnear-
array transdueer was used for ultrasound ex-
“amination.

Before applying the estrus synchronlzation
protocols. an ultrasound examination had
been carrled out to identify the cyelic and
nor-cyclic buflaloes, based on the presence of
eorpus luteum (CL) {Fig.. TA). To confirm an
acycllc condition, a second ultrasound cxami-
nation was carrled out 10 days later on those
animals having no CL (Fig. 1B} at the first
monitoring (De Rensis et al., 2005). Based
on the ovarian cyclicity. the non-pregnant an-
imals (n=53) were classificd according to their
reproductive status into cycllc and acyclic
(smooth ovaries) animals.

Synchronization protocols :

A total of 53 anestrous buffalocs (24
cows and 29 heifers) were used in two experi-
menls:
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Experiment 1 :

Twenty four ancsirous buffalo-cows were
divided according to the treatment protocol
into 4 groups:-

Group (1) : Seven buffalo-cows were ad-
ministered PGF2_ (5ml of Lutalyse®, 25 mg
dinoprost; Pharmacia N.V./S.A. Purus, Bei-
glum) i.m., followed 48 hrs later by adminis-
tration of 1000 [.U. equine chorionic gonadot-
ropin (eCG: Folligon®. Intervet, Holland).

Group (2) : Six buffalo-cows were adminis-
tered with Sml of Lutalyse® i.m. followed 48
hrs later by {m. administration of 10 pg of
Buserelin (2.5 ml GnRH; Receptal®. Intervet
intermational B.V., Boxmeer. Holland).

Group (3) : Five buffalo-cows were admisn-
Istered 2.5 ml Receptal® i.m., followed 7 days
later by i.m. adminlstration of 5 ml Lutalyse®.

Group (4) : Six buflfalo-cows did not receive
any trealment for estrus synchronization and
was eonsldered as control group

Experiment 2

Twenty nine anestrous heifers were divided
according to the treatincnt protocol into 3
groups:-

Group (1): Ten heifers were adininislered
2.5 ml Receptal®, i.n1.. followed 7 days later
by i.m. admlinistration of 5 ml of Lutalyse®.
and after 48 hrs they were administered 1000
[.U. eCG lan.

Group (2) : Eleven heifers were adniinis-
tered with GnRH, PGF2_ and GnRH at 0. 7

and 9 days, respectively.

Group (3} (control):- Eight heifers were not
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receive any treatment for synchronization of
estrus.

Buflaloes were observed twice dally at a
t2-hr {nterval by experienced herdsman (or at
least one hour for estrous signs, especially the
acceptance of buffalo-cows to the buffalo bull
(Rhodes et al., 2003). The day at which the
female stand to be mounted was considered
the day ol estrus (Day 0). The females were
checked for pregnancy 45 days after mating
by palpauon per rectum and ultrasonographic
examination.

Statistical analyslis :

Fisher's exact test was used lo compare
thc proportion of animals exhibited estrus
and pregnancy rate among groups (Petrie
and Watson, 1999).

RESULTS

The responses of the anestrous buflalo-
cows and helfers to the hormonal treatments
are presernted in tables 1 and 2, respectively.
The proportion of anestrous buflalo-cows ex-
hibited estrus in G1 (PGF2_ + eCG) was sig-
nificantly (P<0.05) higher than tbat in control
group. The proportion of bullalo-cows exhibit-
ed estrus in G1 (B85.7%) was none significantly
higher tban those in G2 (67%) and G3 (680%%).
However. the pregnancy rate afler mating bul-
falo cows at iInduced estrus was higher in G2
(75%) arid G3 (G6.G%0) than that in G1 (509%),.

The proportlon of anestrous heifers ex-
hibited estius in Gl (GnRH+PGF2_ + eCG)
and in G2 (GnRH+PGF2_ + GnRH) was signifl-
cantly [P<0.05) higher than that in control
group. The proportion of ancstrous heifers
showed estrus In Gl and G2 was nearly
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similar (70 % vs. 63.6%). however. the preg-
nancy rate was higher in G2 (57.1%) than
that in G1 (42.8%4).

DISCUSSION

The long calving interval Is one of the ma-
jor prablems in buffalo breeding. The appliea-
tion of an esirus induction method oflers the
opportunity to Iincrease lertility and reduce in-
ter calving perlod. In the present work. multi-
parus buflaloes were treated with different
hormonal protocols for inducUon of estrus
and ovulation during summer season. Admin-
istration of PGFy, plus eCG (G1) rcsulted In a
higher percentage ol buflaloes exhibiling es-
trus (85.7%) compared to other groups. This
can be attributed to the formation of multiple
foliicles In the ovaries of buffaloes treatcd with
¢CG due to its long half life (Fig. 2). These fol-
licles varied in size and secreting estrogcns for
long time, and thus the duration of cstrus will
be extended than normal. and cxagpgerate the
symptoms of estrus. On the other hand the
pregnancy rate after mating of buffalo-cows at
synchronized estrus was lower in G) {(509%)
when compared to G2 (75%) and G3 (66.6%).
The lower pregnancy rate in G1 might be at-
tributed to the presencc of uterus under the
ellect of estrogens for long time (Soumano
and Price, 1998) which consequently de-
crease the probabllity for embryo Implanta-
tion. In addition administralion of eCG result-
ed In formation of cystic ovaries due to
deflclency or insufficient quantity of cndoge-
nous luteinizing hormone (LH) released [rom
anterlor pltuitary to ovulate all follicles in the
stimulated ovary. However. Zaabel et al.
(1997) concluded that the best trial for treat-
ment of anestrous balady cows with per-
sistent CL and smooth Inactive ovarles was
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exhibited by the adinlnistration ol PGF2Z_ lol-
lowed by eCG injection. This trealment resul(-
ed in the highest conception rate {70 and
60%) with the lowest number of services per
conception {1.6 + 0.22 and 19 1 0.23) in both
cows with persistent CL and smooth Inactive
ovaries, respectively. The difference between
their results and those of the present work
could be related to the specles difference.

in the present study. administration ol
GnRH (2.5 ml Reeeptal) followed 7 days later
by PGF4, into buffalo cows |G3) induced es-
trus in 60% of anestrous animals and 66% of
responded animals were pregnant after the
first service. A higher estrus induction rate
was reported by Narashima Rao and Venkat-
ramiah (1991, 88.5%) and by Helell et al.
(2005. 100%). On the other hand a lower
pregnancy rate (52.2% and 53.3%) was re-
ported in both studles.

Since delayed puberty Is a major constraint
to reproductive performance in buffaloes
(Nanda et al., 2003) we put in our considera-
tion In this work to enhanee the age of puher-
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ly of buffalo-heifers through hormonal manip-
ulation. In the present work. lwo lrials were
done to sthnulate (he ovarian activity and
synchrontze estrus {n buffalo-heifers during
summer season, one by glving GnRH: PGFy,.
and eCG and the other trial by giving GnRH.
PGFo, and GnRH (Ovsyneh). The anlmals ex-
hibiting estrus were 70.0 and 63.6%, respec-
tively, while the pregnancy rate f(ollowing
treatments was 42.8 and 57.1%. respectively.
Similarly. Karen and Darwish (2008} report-
ed that 62.5% (5/8) of cyclic and acyclic helfl-
ers ovulated after admninistration of the 2nd
GnRH of the Ovsynch protocol in summer.
Also, ovsynch protocol was cfficient for syn-
chronization of ovulation in 80% of cyclic heif-
crs during breeding season and 40% pregnan-
cy rate was obtalned after a single fixed timed
Al (Preslcce et al., 2005).

It could be concluded that, during sum-
mer seasorn. the use of PGF4, and GnRH pro-
tocol in buffalo-cows and GnRH. PGF,,. and
eCG or GnRH, PGFy,, and GnRH protoeol in
helfers could successf{ully improve their fer-
tlity.
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Table (1): Synchronization of estrus in buffalo-cows using different regimens of

hormones.
1 No. of animals |
No. of . ' Pregnancy rate
Exp. Groups Treatments | exhibiting estrus
Animals (%)
(%)
Group | 7 PGF;  + eCG 6 (85.7)° 3/6 (50)*
Group 2 6 |PGF,,+GnRH 4 (67.0)® 3/4 (75)" |
Group 3 5 GnRH + PGF,, 3 (60.0)™ 2/3 (66.6)"
Group 4 6 No treatment 1(16.7%)" 0 (0" |

*» Values with different superscripts within the same column are significantly

different at P< 0.05.

Table (2): Synchronization of estrus in buffalo heifers using different regimens

of hormones.

No. of animals | Pregnanc

Exp. \ No. of —‘| Enaney

. Treatments exhibiting estrus rate
Groups | Animals

(%) (%)

Group | 10 GnRH + PGF, ,+eCG | 7/10(70.0)" 3/7(42.8)

Group 2 11 GnRH+ PGF,,+ GnRH| 7/11 (63.6)° 4/7(57.1)
Group 3 8 No treatment 0(0)° 0(0)

** Values with different superscripts within the same column are significantly

different; P< 0.05.
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Fig. 1 : Sonogram of an ovary of cyclic buffalo cow with a CL. and small
follicle (F) (A) and an ovary of acyclic buffalo-cow with small
follicle (B) before treatment.

Fig. 2 : Sonogram of buffalo’s ovary showing muitiple small follicles 3
days after administration of eCG

Mansoura, Vet. Med. J. Vol. XI, No. 1, 2009



A. M. Hammam, et al...

REFERENCES
Bartolomeu, C. C.; Del Rei, A J. M.;
Madureira, E. H.; Souza, A J.; Silva, A. O.
and Baruselll, P. S. (2002) : Timed insemina-
tion using synchronization of ovulation in buf-
faloes using CIDR-B. CRESTAR and Ovsynch.
Anim Breed Abstr; 70:332.

Baruah, K. K.; Newar, §.; Baruah, A apd
Bhuyan, D. [2000) : Status of macro and ml-
cro mineral levels In postpartum anestrous
swamp buffaloes in relation to sofl and plants.
Indian J. Dairy Scl. 53, 424:427.

Baruselli, P. 8,; Bernandes, O.;: Banufl, F.
B.; Braga, D.; Araaujo, D. and Tonhat!, H.
(2001) : Calving distribution throughout the
year in bulfalo ralsed over Brasil. In: Proceed-
ings of the 6th World Buffalo Congress: 2001,
p. 234-40. '

Berber, R. C. de A.; Madurelra, E. H. and
Baruselll P. §. (2002} : Compartson of two
Ovsynch protocols (GnRH versus LH) for
{Ixcd-timed insemination in buffale (Bubalus
bubalis). Theriodenology 2002:57:1421-30.

Bhalaru, S. S.; Tiwana, M. S. and Singh,
N. {1887) : Effect of body condition at calving
on subsecquent reproductive perforimance in
bu(faloes. Indlan J Anim Sci, 57: 33-36.

Campanile, G.;: Neglla, G.: Gasparri, B.;
Galiera, G., Pandi, A and Di Palo R.
(2005) : Embryonic mortality in bullalocs
synchronized and mated by Al during the sca-
sonal decline fn reproductive function. Theri-
ogenology; 63:2334-40.

Chauhan, F. S. and Stogh, M. (1879) :

Mansoura, Vet. Med. J.

Aneslrus in buffaloes. Indian Vet. J. 56. 583-
589.

De Araujo, S.; Berber R. C.; Madureira E.
H. and Baruselll P. S. (2002) : Coumnparison
ol two QOvsynch protocels {GnRH versus LH)
for fixed timed Inseniination in bulfalo (bubal-
us bubalis) . Theriogenology 2002; 57: 1421-
30.

De Rensis, F.; Roncl, G.; Guarrneri, P.;
Nguyen, B. X.; Presicce, G. A.; Huszenicza,
G. Y. and Scaramuzzi, R. J. (2009) : Con-
ception rate after fixed time fnsemination fol-
lowing ovsynch protocol with and withoul pro-
gesterone supplcimnentation in cyclic and non-
cyclic Mediterranean ftalian bufalocs (Bubai-
us bubalis). Theriogenology. 63: 1824-1831

El-Wishy, A B. (1985) : Clinical studies
on diagnosis of pregnancy and infertility in
buffalocs and possible treatment. Vet. Med. J.
(Giza): 11: 7-48

El-Wishy, A. B. (2007) : The pastpactun
buffalo | Endocrinvlogical changes and ute-
rine invalution. Anim Reprod Sci. 97:201-
215.

Heleil, B. A.; El-Kon, L. 1.; Darwish, §. A
and Fadel M. S. (2005) : Buffalo anestruin:
diagnosis and treatment. 17th Anmaoal Con-
gress of Egyptian Socicty of Animal Reproduc-
tion and Fertility, Al-Menia, 29 January-2 £¢b-
ruary:229-248.

Jalnudeen, M. R. {1988} : Reproduction
problems of bulfalocs in the warld. In: Pro-
ceedings of the Second World Buffalo Con-
gress. vol. 1l. New Delhi. India. pp. 189-196.

Vol, XI, No. 1, 2009



A. M. Hammam; et al...

Karen, A. and Darwish, S (2008) : Evalu-
ation of efficacy of ovsynch protocol by means
of ultrasonography and blood progesterone
level In cyllc and acyclic Egyptian buffaloes in
hot sumincr season. 6th Sclentific Conference
of Soctety of Physlological Sciences and thelr
applications, Taba: 153-167.

Miyamoto, A; Ohtanl, M.; Kobayasbi S.;
Hayaghl, K.: Saki, A and Acosta, T. J.
(1997) : Meehanisms of luteolysis during the
estrus cycle in ruminants. J Reprod Dev; 43:
175-81.

Nanda, A S.; Brar. P. S. and Prabhakar,
8. (2003) : Enhancing reproductive perfor-
manee in dairy buffalo: Major constraints and
achlevements. Reproduction Supplement, 681:
27-36.

Naraghima Rao, A. V. and Venkatramiah,
P. {1991) : Induction and synchronizatlon of
estrus and fertility in seasonally anestrous
buffaloes with GnRH and PGF analog. Anlmnal
reproduction sclence, 25:109-113.

Neglia, G.; Gasparrini, B.; Di Palo, R.; De
Rosa, C.; Zicarellli, L. and Campanlle, G.
(2003) : Comparison of pregnancy rates with
two estrus synchronization protocols in Ital-
lan Mediterranean Buffalo cows. Therlogenol-
ogy. 60:125-33.

Neglia, G.; Midea, D.; Caraccidolo, D. 1.;
Brieuza, V.; Rossl, N. and Zicarelll F.
(2001). Associazione del GnRH alle prosta-
glandine nella inserninazione strumentale del-
la bulala Medlterranea Italiana. In: Proc I con-
gress Nazlonale sull’allevamento del bullalo:
2001 .p. 337-40.

Mansoura, Vet. Med. J.

Petrie. A. and Watson, P. (1899) : Statis-
tics for Veterinary and Animal Science. Black
well Science. London. 1st edition.

Prakash B. S. {2002) : Influcnce of envl-
ronment on animal reproduction. I[nvited
Paper: national workshop on animal climate
{nteraction, held at (zatnagar, India; p. 33-47,

Presicce. G. A,; Senatare, E. M.: De San-
tis, G. and Bella, A. (2005) : Follicle turne-
ver and pregnancy rates following cstrous
synchronization protocols in Mediterrancan
Italian buflaloes (Bubalus bubalis). Reproduc-
tion {n Domestic Animals, 40: 443-447.

Rhodes, F. M.; McDoaugall, S.: Burke, C.
R.; Verkerk, G. A. and Macimillan, K. L.
(2003) : Invited Review: Treatment of cows
with an extended postpartum anestlous inter-
val. J. Dairy Sci.. 86: 1876-1894.

Schmidt, K.; El-Sawaf, S. and Gharib, H.
M. {1963) : Some studies on diagnosis in
herd problems with regard to pregnancy and
infertility in bu(Taloes. Vet. Med. J. (Giza) 9.
113-156.

Shah, N. H.; Willemse, A H. and Van
De Well, D. F. M. (1990} : A review of the [ac-
tors influencing fertility in the postpartum
buffalo. Buffalo J. 2:103-1 IS.

Singh, B. and Sahni, K. L. (1995) : Caus-
es of infertility in cattle and buflaloes under
ficld condltlons. Indian J. Antm. Sci. G5,
1119-1121).

Soumano, K. and Price, C. A (1995) : In-
creased [ollicular cyfochrome P450 17-alpha

Vol. XI, No. 1, 2009



A. M. Hammam; et al...

hydroxylase (17- alpha-OH) gene expression
in PMSG-compared to FSH super ovuated
helfers. Blology of Reproduction 52(suppl.1):
126.

Vijay, P. and Prakash, B. S. {2005):
Efficacy of the Ovsynch protocol for syn-
chronization of ovulation and (Ixed-time artifi-
cfal insemination in Murrah bulfaloes {(Bubal-
us bubalis} Therlogenology 64 (2005} 1049-
1060.

Zaabel, S. M.; Sosa, G. A. M. and Husae-

Mansoura, Vet. Med. J.

10

in, 8. A. (1997) : Comparative treatinent of
anestrous balady cows using PGF2_ and/or
PMSG with special reference to some bio-
chemical changes and consequent fertility.
9th Congress of the Egyptian Soc. Anim. Re-
prod.Fert. 12-14 Feb., 103-116.

Zicarelll, L.; De Filippo. C.; Francillo, M.;
Pacelli, C. and Villa, E. (18987) : Influence of
insemnination techrilque and ovulation thne on
fertlity percentage in synchronized buffaloes..
n: Proceedings ol the Sth World Buffalo Con-
gress: p. 124-41.

Vol. XI, No. 1, 2009



A. M. Hammam; et al...
sl sl

O S 0 ploinly vl s 3 6 pall upald | & pas (s
el Syl i il

Gl Uy Jlae /s plod ppudlie /0
r-:-bb.g!.xwu...,..;/a O S CSliy /0

] Lad ] o) Gt Slasly pala) a¥,8 0 Cilsia Lol aydontd byl ads s

i W o o el Jad 0 IV (15 YA Lepuls VL) Ll i g S T pals OF i

S PYOCY AN W IR S PPN PVS-- Bt SUI R § RUSRE PR s (R

oY) St L Bl Jimdl gy ) i L2l LA N gtV | il ] 5 Olapalsr ¥ cdad 1 (31 e panl!]
el

LW k| el i Zebe £AG W uaithe oy 1 Githie] 5 Sl pals N coniar ¢ 35U Le pand|

ety sy T Vg 035 LW it 1y ) Lithas] 5 iyl © ol + AL Ze ]

Aalals i pams) ¢ 2 Gilhiel o2y J O pals Vs ;- At ) e

;au,prJlﬁwld;;,ﬂw Yl o 0,5 YA oy 5L gl

oA Jeat Ll Bl imd) o g i el AL 035 a2 Ll (5 i, Ve aeas s J N1 2l
Jald

el o ] o a gy W iRy (-L-.i Vo o W il et Galhe] o5 0,50 VY S ¢ S L psnd
W

Il

Mansoura, Vet. Med. J. Vol. XI, No. 1, 2009



A. M. Hammam; et al,.. 12

I B PR S SR TPV (VAL 1 2 A PR AL S Y1) Cwm,tl__ul”.sz_,_;;;uujﬂlz.jdll_;
UL | B P I L SR Y IV S AR /A R PR YIVA 4TV RN Ve 3 B FPOIEAT o TR

Jaws S Ly o A e ¥ N Slepandl 3 /5 /AN 5 /Y el sty p L, g i S W Ll
BN I P T JP) PR WY PIVEN | B AR ) A YA S ST 3

NS (IFEET, FIEDYIE EYOP N BN GRS T ol o a gl G| 603 4 ] ol o] o5 Gt
FEREE, TS PITIRYPRIN s SICOVORS LR, EICHN| IR 20 TINE ) E R URYOR DYV F VIV JC IS TEES RWSIROLE 1
il | Sy iy gl ] s L KL i

ot = Gl ol — s = Typead ¢l LIS

Mansoura, Vet. Med. J. Vol. XI, No. I, 2009



