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Production and Transfer of Embryos in Shami Cattle

Abstract:

This study was performed at Dier-Al-Hajar Station for Improving Shami
Cattle, Animal Wealth Research Administration (AWRA), General Commission for
Scientific Agricultural Research (GCSAR) during 2009-2012, and at embryo
transfer laboratory located in AWRA, while sexing embryos was performed at the
Technological Engineering College, University of Aleppo.

Forty five Shami cows 30-92 months old having 1-5 parities were used to
monitor dynamics of ovarian follicles in hormonal treated cows, study estrous
synchronization during growing or regression of the dominant follicle in the first
ovarian follicular wave, evaluate the ovarian response of cows to gonadotropin
releasing hormone (GnRH) or human chorionic gonadotropin (hCG) injected when
growing follicle was dominant in the first follicular wave of the estrous cycle,
determine the optimal type and amount of ovulation stimulating hormone in
ovulation rate and transferabe embryos, the optimal time of artificial insemination
in superovulated cows, and transfer, freezing, and sexing embryos in Shami cows.

Transrectal ovarian ultrasonography was performed daily to monitor ovarian
follicular dynamics and corpus luteum formation.

The first experiment was divided into 2 parts: 26 Shami cows assigned in
the first part to study estrous synchronization were divided randomly into 4 groups
(average age: 58.994+4.24 months, average parity: 2.70+£0.30). GnRH (50 pg
gonadorelin diacetate tetrahydrate) was injected intramusculary (i. m.) on day 5
(groupl: n=8; group3: n=8) or on day 9 (group2: n=8; group4: n=5) of estrous
cycle, Controlled intra-vaginal drug release device (CIDR) was inserted at time of
GnRH injection for 7 days in groupsl and 2. prostaglandin(500 pg cloprostenol)
was injected 1.m. in all cows after 7 days of GnRH treatments.

In the second part, 15 Shami cows distributed randomly into 3 groups of five
cows (average age: 55.77+5.94, average parity: 2.67+0.21) were used to induce and
synchronize ovulation. Group 1 was assigned as a control and received no
treatment, while Groups 2 and 3 received on day 5 of the estrous cycle a single i.m.
injection of 8 ug of a GnRH agonist (Buserelin) and 3000 IU hCG, respectively.

Cows in the second experiment (n=29) allocated to embryos production
were divided randomly into 6 groups (average age: 56.094+4.40, average parity:
2.61£0.31) according to type and amount of FSH hormone and time of artificial
insemination. Cows in the first four groups (A, B, C, D) received CIDR (1.38¢g

d



progesterone) for 7 days. Cows in the groups A:(n=5) and B:(n=6) were treated i.m.
with one of either 200 or 400 mg of NIH-FSH-P1 on the fourth day of estrous using
progressively decreasing doses (twice/day for 4 days), respectively and GnRH (100
ng gonadorelin diacetate tetrahydrate) were given 36 h after CIDR removal. Cows
in group C (n=4) and group D (n=4) were treated i.m. similarity with 8 decreasing
injections (twice/day) of FSH/LH (750 1u). Cows in group E (n=5) and F(n=5) were
treated i.m. on the ninth day of estrous with one of two different amounts of PMSG
(2000 vs. 4000 1.u.), respectively. Prostaglandin Foa was given 12 h before CIDR
removal in the first four groups and 2 days after PMSG injection. Cows were
inseminated at 12 and 24 h after onest of estrous in groups A, B, D, E and F, while
group C was inseminated at 0 and 12 h after onest of estrous. Embryos were
collected using a three-way catheter. Embryos and ova were searched and examined
under stereomicroscope for assessment embryo quality.

In the third experiment 48 embryos at morula (n=20) or blastocyst (n=28)
stage were cryopreserved by vitrification method, using final solution containing
holding medium (90%PBS + 10% FCS) supplemented with of 16.5% ethylene
glycol, 16.5% dimethyl sulphoxide, and 0.5 mol/L sucrose. 1-3 embryos were
loaded in straws and submerged into liquid nitrogen for 4 months. Thawing of
vitrified embryos was performed by expelling the embryos at the the holding
medium containing 0.25 mol/L sucrose for 1 min and then into holding medium
containing 0.15 mol/L sucrose for 5 min and then into sucrose-free holding medium
for another 5 min. The embryos were placed at 39 °C in an atmosphere of 5% CO2
in humid air for 4-5 h. then the embryos were assessed on morphological quality
grades.

In the fourth experiment thirteen embryos from morula and blastocyst were
used in order to determine sex of embryos using Polymerase Chain Reaction (PCR).
Biopsies (1-2 cells) embryos were taken by using micromanipulation system under
inverted microscope. DNA amplification was conducted using Multiplex PCR, and
16 primers were tested to determine possibility of success sexing embryos.



Results in the first part of the experiment 1 indicated that time and type of
treatment had a significant effect (p < 0.05) on follicular dynamics of small (<5
mm) and large follicles (> 9 mm). Ovulation rate of cows after GnRH treatment
was 100%, 25%, 100% and 40% in groups 1, 2, 3 and 4, respectively.

All treated Shami cows were complied to estrous synchronization protocols
showed estrous after 49.54+1.15 h of PGF2a injection, and ovulation after
72.46£1.05 h of PGF2a injection. However, type of treatment didn’t affect
significantly the time of estrous and diameter of the dominant follicle at estrous,
while dominant follicle size at ovulation was the largest (P<0.01) in group
4(15.70+0.38) and the smallest in group 2 (14.36+0.30), time of ovulation was also
delayed (P< 0.05) after PGF2a injection in group 4 (76.85£2.21 h) in comparison to
group 1 (68.96£1.77).

Results in the second part showed a change in follicular wave dynamic after
GnRH injection. Ovulation occurred in 5/5 and 4/5 of cows treated with GnRH and
hCG on day 5, respectively, and the diameter of original and secondary CLs weren't
affected between groups.

In experiment 2 there were significant differences between groups in
ovulation rate (A: 70.58+3.59°, B: 80.34+1.54%, C: 72.90+2.77°, D: 81.40+4.30°, E:
43.54+13.85%, and F: 61.20+£13.94+£13.94%; a°p < (.05), in fertilization rate (A:
85.10+5.35% B: 82.32+3.31°, C: 64.70+3.97%, D: 82.14+3.57°, E: 65.42+3.56%, F:
86.67+8.16% P < 0.05) and in number of transferable embryos (A: 5.50+0.29¢, B:
6.00£0.419, C: 3.50+0.29¢, D: 5.67+0.67¢, E: 1.50+0.29%, F: 2.50+0.29%; <P < 0.01)
and results were favorable of FSH than PMSG treatements.

Three Shami cows were pregnant by using embryo transfer technique, two of
them calved, and one was dead at 7 months of pregnancy. Consequently, it is
possible to apply embryo transfer succesfully in this breed according to the used
protocol.

No significant difference was found between viable of embryos vitrified at
the morula ( grade 1: 66.7%, vs. grade 2: 50.0%) or at the blastocyst ( grade 1:
73.3%, vs. grade 2: 53.8%).

Four primers (Plsex, P2sex, P1Aut, P2Aut) out of 16 primers were
determined to help successfully in sexing embryos, showing that 141bp band
distinguishing male embryos.



It was concluded that an injection of GnRH or hCG on day 5 of the
estrous cycle could promote the emergence of a new follicular wave in Shami
cows, and causes ovulation after 24-48 hours if there is a dominant follicle.
Shami cows response like the other breeds to superovulation regimen with a
half recommended dose of FSH but not with PMSG alone in embryo
production program and the optimal artificial insemination time is preferable
at 12 and 24 h after onset of estrus. Embryos could be forezen by vitrification
method with little negative effect on viability of embryos. Successfully using
specific primers for sexing of Shami cattle embryos can be determined.

It was suggested that further study researches about vitrification of
Shami cows embryos and selected female embryos can be used as a tool for
increasing population and respreading Shami cattle.

Key words: Estrous synchronization, Embryo production, Vitrification, Sexing
embryos, Shami cattle.
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(1994) o)y Gonzalez 1ag 33 PMSG ()505e! daaailly Lol ( il Ao 8.535¢5.77 i
Lo Uleas Al dvadall 5aY) (o oSl e o Jouaal) ) 03l 40 358l S Gis o

(1.1£5.0 :.2. 53600 ¢0.7+4.8 :.2 . 5 2400)

Souza aagy 2.755 0.75 Cm W Jaugie gl 28 duadall e clagdl sl Lady
dugina Siyeary ol OIS duadall je bl e o gibalsell LSS 3 (2007) spdlas
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SIS e d5lie (0.5£1.60) FSH (308 (e de 400 =+ dleladl) SIS e (0.05> p)
Mo A AN degenall Y Lalh 3l dsas Jaasly ¢(0.240.60) 4t ae 200 dleladl)
Gliall e ul) dsagy il B LSEl oF @y (o Layy dadall s Gl
O lasy) gige ) Jgaasl) (i pre ) Al gie ciliagdl jam bl Al Gl
Dl 3 (2005) Souzas Sales aagy bl cloasd) oy dulady) Lsiall Cligal)
lasili 223 0.81 5 ¢1.00 O\ (FSH/LH) s duaddll je ciliarsdl axe o cplidlogll

el Ly e dele 24 5 12 a5 (1250 2an e

& OSale 8 CailSs %87 5 65 ¢ g paall il e sanall B Cangly 38 Giliady) A L
lsd eliall mailill (gal C deganall 3 @Y of Y @l g3 (Sarg By «C (e ganall
&) ) 35208 B degandll b Ll caadal) ciliagd) 2o 8 i Sigan pe e See IS
Gamdall Gilasgll sae 48 ) diles) Al Giliasgll ducgi ity dlalall claly) s 4k
s (2007) odays Souza it aa 45jlhe Agute lad) Loy dalaially duyall oda m5l Cang
35 Wiy o(NIH-FSH-P1 3200 :%86 {NIH-FSH-P1 3400 :%74.7) cnbilsgll SIS
s~ il Mertolenga aidgiyall il & Qlady) Lo o (2003) ss Quaresma
Jse)l Bang e 360 Aldaall 2ie %32.3 saiy (NIH-FSH-P1 e 4002 lgileles xic %92.2
Dalton saasle pe Cladyl duas 8 pdlill doge by ddlenall Layall sda il 38535 . (dauld
(%81) delu 24 2y oLyl Hlal midli vie Qlady) Jaee b 5345 Cigan e (2000) 25ke)s
o) Cann DAY lld Jg3es «(%60) Aol 12 5l ((%29) Aol 0 g dijlae ) ey (g
Oe ) Wlsas dla 8 dnlad ) L) Gty ladl adse M Jouasll Cillaill G el

Gaad calall & s wlabyl o< ol (2004) 25535 Kishida s daly) i cladl!
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& olalyl IS of (1986) sy Yadav asy Liw dal) Jgf b Al dele 110 Pla
Hunter gy ¢@dl) s (w dele 371 PlA Jiaad saaaiall Aalyl dlolaall aalll E3lae
Callill g s dele 24 4 i) Lulal) Sleall 8 Callall gpall Jalaill 5 of (1980)
Clels 10 e J gl Glady JBd cigll 000 Wiy wlels 674 g By
i) amy eliall maalll iy g ol duball s3g! Cillae IS5y (1980 «oidlayy Brackett)
3 125 <0 s il G aag 3) (2005 <Souzas Sales) Gyl Ll b Glady) Jaa
dagy Allady Ahadi Ay Ll ) elsengy lail) Agtl i Gadll e Aol 245 <12 2a
o i cplilsell JAY Gadll ex e deli 24 2y eliall maalil) of (2000) 235 Dalton
ilasl) Lgls (e g ipaiall Gallall axe (g0 Jling Baelis il e YY) slgial da
65 sn3 cald Fy (B odicsanall 8 Glad) dos Wl delu 12 51 0 e ol ae 45140
Glady) L o 38 el Sl 8 (1994) D)y Gonzalez aas Liw ¢ Jsill Lo %87
PMSG (508 e -5 36005 24005 12002 \gilkilaa 2ic %415 <895 (72 gai il
Jare 8 oat ) (5358 FSH (pa 00 dllal) cligiced) of clabpall mns bl . sl e
8 FSH (50 a0 LH (02 3535 55 ¥ 4 WS (1986 «Ward s Donaldson) oLasy!
On il b)) 39ns (1984) Donaldson zasls (1986 o3y Lindsell) clasy) dous
FSH (sep e (golall jmnivadl ALH (500 (sinay alad) c¥ass

G e el Gl FSH (pases digiaall Cileganall & Jull ALGY 4aY) e <
el (6.00):By ((5.50):A e ganall & Lase (iS5 PMSG (sarr oilelaal (yic sanal
Gsa (0 NIH-FSH-P1is 400 :2.3) ol SIS 8 (2007) odle)s Souza sang Les
a2 ) (Uadlan) Dbl LY 8 (2012) 0dleis Al angs ¢(3e 200 :3.3 ¢« FSH

200) FSH (5e» (e NIH-FSH-P1 e 280 dcya lgilae) vie oSasle el cuilS Jall AL
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sy Ly (0.68+4.40 :FSH s 360 <0.32+6.00 :3s 280 ¢0.20+3.20 :FSH i
(NIH-FSH-P1 e 100 :7.7) oS Lolall Jlad xie axel 132 ol (2003) sy Baruselli
Kamphaeng &l & (2011) s3leis Nilchuen Ll aly (e 200 :6.5 ¢ae 133 :5.6
(4.00) NIH-FSH-P1 4200 o lgcasd de elsw (gsine (3 3sas (aa] (32) Saen
43 pFSH e 40 Wslhe) vic Cheurfa lysaid) Hlal 32.33 by Ly (4.00) 430 32505
aaY) Lo giy byl Aalall ) (alias) & cad) (s (2008 codle)s Mustapha)
R dalial) Gsan s B3 () el Slujall aiall FSH Gsap Gligis 321 aa
Gosill D aag ey il Loy 4 paliss) 5 (2002 oy Kanitz) daby)
Alfuraiji) duaudl cluyall 31 sl o (1996 Butler s Revah) ailsl Ja sl
W 55 of oSe FSH gsa depa 833 off (2007) odle)s Souza measls (1993 copdlais
Lagy Clad) cane b gall ) gag Lee Jaliill Slad) & o 5 liaisil) deyn B

Al sk 8 Llu i
:C) C desandll pe d3jlie D desandll 8 (0.05> P) Jull aLll 4a¥) axe oyl Ll
LaY1 e of (2005) Souza 5 Sales asg <y e (Sallss .(0.67£5.67 :D <0.29+3.50
33 6.33 555 QS FSH (sa (e &lga 52ng 5002 dlalaall cplislsgll Jad 6 Jall ali)
3 518 a3 ) (0.05> P) (gsine JSd 20l (ailiig delee 12 5 <0 85k Lieliva Lgails
(1985) Donaldson sasgle duhall oda miltis 3ilss . (3adll e (o Aol 24 5 <12 850 Lganil
s (e Aol 245 125 SN il an Sale ol 058 Al Lgal) @l 2aY) 220 ) (e
A J8 sS mahll e dele 125 <0 a0 31 A of (2005) Souza s Sales ¢y -l
lgaaty Gallail) At unlia e Ty Gl CDlaal) b assl) Al of s ST e cDlas

«(0.29+1.50) E deganall b 4 €1 (0.2942.50) F deganall & Jaill Ll &) axe oS
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.2.525005 2000 =+ skill Jlad cuids Laxic (2006) ode)s Martins sasg les i< S8 sag
Gonzalez gy .0.7+4.4 (1.0£6.9 sa3 Jall LG LaY) s &l 63 PMSG Osep (e
e -2 52500 Dsingdl el elac) die 1.0£2.1 IS Jall AL LaY) axe o) (1994) s5dhais
533 PMSG (sep sliass liia 200 13553 5 ¢1.624.0 Y 22l 138 2yl PMSG (e
elac) o (1998) s5oa)s Supriatna asgy . F2ocpadlelivg pll clac) (0 delu 60 48
9.6 ) aiils 2.4 Jal L LY e G udall Jl 8 PMSG gse (e -5 2500

PMSG (js00 dlcaa giaa 2ic
G s o o 4l V) Baasiall Lal) e b dulie il Jhel el g5 o e a2l
Gilsy 138y ALl LY 3 el Al s 3 eliall malill acge S5 aly clgin (sine
e (o Aol 245 (1230 5 125 <0 2ap ki)l g o (0 (2005) Souza s Sales sass L
Gllail) e QS 2 3gag s lialsgl) A LN soaxiall daYl e B Fig ol Gl
3 Y mail o) e (1985) Donaldson sass e aay o(Ysaa¥) lad) adse b disgal)
) e Aol 24 an leail ae Ljlae Syaiad) AaY) e e 55N Gadll e dela 12
& (2000) o2y Dalton s caalll Jd 3 (1987) o5ajs Schiewe aag ¢lld e uSallsg
lolle s Saal) lil) ve CladYl AL Gigas ae Bpasiall Y] 2 5ol pludlegl)
Sales (g -oladyly cillaill Jil JWSl U8 eall S8 1€ syndiall dcasgll oL @lld
G Hpatiall Y] e 8 50l ued 3ak Jeass ) claly) ol (2005) Souza s
IS ey Gy of e ST Grads S laassll o G sl caally Callaill o cBle L)
Jalall Gl Jemn (y9aser Aalaall L) 3 8yonsiall £aY] duas Canglyy -pn)ll Ay pe plill
05Ss PMSG (s jee i of ) Y (ghay Lasyg cdadipe Lous Ay %45.8 5 <33.3 ou

S edsmliaY) Ose Slisies 835 Gk oo A Aes 8 L i Ly atis ae a8 1S
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Gaat o o DS L ol clailsl 8 2l lall el s IV LH Gsaps Bl 5345
ooy Greve) dasdl gt & s 4l ) 8 uwial) Clisajell §lilaial 8 Ll
ae oJall LG LaY) du el L) LaY) due gl daleial) Clahall s g (1995
Jumdl duplls i Jaes FSH (s e ) desall SEY) dleles of (Jal LG 2aY)

(2002« s3sjs Kanitz ¢ 2007 cs3dhajs Souza) ssine 1l agag ade e ally
DS e I FSH (500 4uS o (2006) s3>y Barati s ¢(2003) s5>)g Barros Ll
Avig Boyall b Lgia duyg¥) Gyl & %50-30 ke el (5S sasiall Al maly S
Gae b (L) pually Gadanall Clall) Godanal QSN aas e ) @l agans Jlog
Al o3 sl Lads (1997 o)y Figueiredo) V) (ol pe dijlia su3l
Oe diise Gleja pladinl pagi by (FSH/LH) aladicd die gy (oagall de all croadil

. ycaniuea) 138

Aaleall Wgilaind & Gl oo Wy oo AlAT Y dwaldll Y of aad ADAY by
Locanal) dagall jed s A aSatll oSar A LaS (Lial) 7Ll Basaiall ALyl Cings Lisargdl

Sag dagall JaN O mag ) Osan e Dginall sl £la) JNS e Laaldd) JEY) b
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ol e Tla i oF Qg8 Basaiall Laly) galin & (e 200) ) FSH Qs LS Julis
1y (e 400) ae Lijlia lghegig Aa) i b Loalh Lual Jany s cdug el Clppall
Osap O CpilRe (iesan dueldll JEY) Alles oy dadleal) IS o el aillly
LaaS JuliS o e pdlliy k) Juray shiall alual) s B (alidd) ) 3i PMSG
sl 13 o ¥) Baseiall Aaly) el (B JAM ALY AiaY) s (e i %50 lskar Ggased)
daly) malin 2 ol Ggagd) 13 aladia) oy gual M (qgthall (goiwall 092 (A
Laly) mabs pladic) vie Lualdd) JAY) A o liall malill ey bl of mitial LS Sasiall
Glady) dud ol dllly Gl ey ope Aol 245 (12 3 (S AaY) zlly Basial)
& A 7 las lSa) Ladd gy ¢ JaAl ALAY dugaad) ial) o (Saa 230 s o J guaally

LAY B g LS Aaaldll JEY) b L)
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LG Juail).5

[PRESPREIN RN
Freezing and Sexing
Embryos

dadia .1-5
Shaw) 213¥) e dlgaie baelis Caee <0 8 Clgiad) 6 aanills L) Jads jLam) 2yl
zaylly classical freezing @adsll aweadll Al aweadl Ghayk aagis (2000 copdais
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Loalay Dy Lalh sl (< ) ia S diide Dyheal galill sl Gaasy Lvitrification
«(Tb) Trophoblast 43l dadall LIS o Jlai¥) cilgial aeatl) A dalids \J\)m\ s
Dhaly ccalaall GOl B uSy cugeill LDl Lae¥ly chugall cibaial el i
WIS Cisay ) gl 8 Lslal) LEad oS15g WAL JKH aaall (alidd a5 1305 Ao Dlgine
5805 il depudl e 05) mea il dinh Caeasiul (2001 epdless Kaidi) sl 2k
358 Cun el Blee ey g A e lils AnY) et (el ailse (o Aeiiye
topes ) el alse ciatds (1995 o3dlais Massip) Ll iyl (< ¢)50 daadl S
dimethyl sulphoxide awSsilsw Jise (glag cJgpalall Jia (LY WA ) Jax) i
DSl e () WA ) Jasy) 83ga g Jabigll 2 1y «JsSile cptuls ((DMSO)

(1995 (JLTA) 35Sshally 35

ol i g ¥) el diviall LAY Jals LdlEaY) il (s aeaill cues of oSa
pe ) 4Lzl (2000 <Niemann 4 Khurana) WAN & gDy 40000 el 3 ale
22 8 Ayl Jdexs of oSars (1996 codlays Gardner) dusaad) cyaiall Lol CUAY HU)

(1993 «sejs Rieger) (gSad) Jasll salij asganl) e Al

i Bale s caudadll (8 ALK Aol 508 et 8 SEY) 8 4l U8 agleall s das i
Jeanioad) 2aY) 230 5303 Sad) ey B Llulill slall P allse 8-6 e Jyanll
OSa cllis U AaaY) cadia Jla by &) iy sasial) LalY) Bln Guls Guh e lele
Lleldl) e i N L) Epad) el sl cld eyl e Jieiadl cpiall e Joeasl)

bl Jholl mll Jaee es (1994 Hillerss Willett) dia¥) J& gl duslaay|
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o)y Lopatarova) Lalgsall ¢yl sl sl 8,85 aoyed Malliy (1991 «Colleau)
(2008

cytogenetic Lslall ddygll LIS Glilgall (8 (uisll paail GHlall o daall Craodiial
Booman) immunological assay diclidl dwladls (1987 <Leibos Rall) analysis
ElYly sSAll &l metabolic differences dudlaay) GEAY) paads (1989 opdays
Avery) cleavage rates slua¥) c¥ara & ClBEAY) Jilatg (1988 (Handyside s Monk)
chromatin with Y- Y _arall duee dhiy Jasiji dals slue plasi) ol (1989 copdlajs
LFaﬂ:d\ asall B gl dah B «(1998 «s5d)s Kobayashi) specific DNA probes
Juadl cuilSy (2011 35 Cenariu) Fluorescent In Situ Hybridization (FISH)
e yung gal 333l Alsges Akl 03 505 3 PCR Lol sppadsadl Jelis i Jlaxiuly 3kl
(1995 codlais Pomp) (531 Gyhall pe A3)lke g cLusess Lgilsa)

5 S oS G Gueis Guiee ey e (e 58 e B Lial) Ll alls
oSars (1992 (Womach s Gallagher) (XX + 58) ¥l «(XY+ 58) durua diua
(Y 5 X) puindl Lalall sl e i) g guind) (e WA 322 ) 4la e Jsuanl)
oo 3 «(2008 odlays Lopatarova) casled) seaall e S5 laa dand) sals Bad Hladialy
5 (2001 <sayy Chrenek) dald dasd) 5y aladinl guall ge WA o 48 (e 33k
inll sl Tan Bals B3 Aladial 5 oyl 8 cpiall cufil gl Gl s DA e S
-Steriomicroscope Jsall aluaall aladinl (2006 <03y Ekici)

Lahall e siall 13 Caoa 3 Lgesinty Aaelil) ) Ll arenty Glati cilul)y dgag adal 1yl
oally Agl) s ye e JS 8 LIV s aantl) (DA A5aY) el Jone 8 deeadl) 80 ddpe )

A Sl Gage b pasind (Dl o) primers Shady s el JLaaly ag
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Gyl 1aa & agleall (uiny oSanl) Cargy Aneldll YY) Lial Gain aad 8 Lgie ausliall paal

L) Aty 85 Le el B Syl A Guis Jlid) b se b Jujs HdgeS Jad)

: 5ilally lall 2-5
raY) aaad .1-2-5
(ses¥) Oasl Alaye 3285 ¢ Augill dlaje 3 20) Gy IV Aoyl (e L 48 &

Cuag 3) (2006) 255k)s Lopatarova (s aseaill Jay piadg evitrification guaiill 4k
+ daall a3 ag e %10 e o5Se (HM) holding medium s je Lliis) Jolsa 4aY)
4l il (4ulasydl Egg Technology iS,&) (Phosphate Buffer Saline) PBS %90
S sadd (A Sigma 455 DMSO anSsilgn dite gl %7.5 5 Je<le cpls) %7.5
Jie (51 %16.55 JoSile cpli) %16.5 sem0 AT HM Jsladd LaY) calis laaang (3
O s« iag)See 022 3y il aladials Llugy) cusili L5 Su jid/Jse 0.5 weSsilgu

(%2 30— 22) i sy Ay b dillaal
el coflel sl Jasss aa als ol da sy dadye Je 0.25 lid 8330 3-2 cute
30 olati ¥ saal 59)¥) Ll b 5yl Ciyed a3 (diaVlh Lgthaed aa DY) Lae aladiul

IR 8y a3 Jild) cliha 8 caladsg (Al

tlgandiy AaY) 443 2-2-5
Al 30 sad 2 37 £ ele b 23U Allad) bl cadl gal 4-1 pail LYl (as ey
0.25 S joSudl Je golall HM Jslae I iy o(gym Guba & 48 JS Cligine e jig

B 5 sad JfJse 0 3:S5m ey 3383 5 aal Jfdse 0.15 385w o5 (g didy 1 sad J/J s
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o %10 e (sSa silie Jag A Cilye EDB clud & (2006 <o3dlays Lopatarova) (gal
day) dals (A Gl bl e Je 0.5 (g5a3 Bas (4 Caag & PBS %90 + daall o
Craiy dialall o Capal 3 el 4 52 L %5 Co2 e duais iy s 500 38.5 W

(1995 JLTA) Jall ialla e (galy Jall dalla Aial ) Li<s 239

Al juwias 3-2-5
D) aladiuly bas Auginy Chaatly (Aaldl 55l 33) Lgws ael liia 13 (e 48 2-1 Cama

@i o A (4sWY) Eppendorf 4$)8) (g5ulll geaall ially (bl Nikon 3S54) caslaal
53 )_953 5 L) @\J)ﬂ\ A:D}S\ Y :\:1‘94.3 C'_al_g:; g c@bh‘).” COOk Z\SJJ: e e:wi:d\ Jm.uj L_.ﬁ};:‘
coiatl) 7 las e oSBT 2 LES LgaladinnY Al Hlad i)

Laayiy) danlall aladial La1 DA e 28Dl 52l cualiio) :Aia8) (e L)) ol Sakal) (DAl

sl (N (13 8yseall) L) (e Digacaall WIAY e d4ds 2-1 a3 ¢(2003) s5dka)s Wan (sés
OsSall lysis solution adhadll Jslas (1o sialg 3Sa 20 L) «_a.m\ A (a9 ¢ 0.5 42 PCR
sl 4zds 30 sad Triton X-100 (e s Sae 0.5 5 <k proteinase Jo/ale s Kl00 (1
Gld & (@l 5 80 2100 Shs dap o Sl alea 8 b)) 355 shall day
20 3aL DNA J QUS  Slel) el o) @82 5 5add 4383 8 5)50 1200 de jnr linall

PCRIL (alall Je il zuise Cinial o5 (pag PCR cawlif ) gliss 4 iy jSoa

72



Analdll SN cpis e dld aaw 113 5yl

ik 2aaul sl Glilgs ad e il bl coaling tanl) e &l el Balal) (oAt

&= (1984 o)y Saghai-Maroof) (Cetyltrimethyl Ammonium Bromide) CTAB.
Gaen Casmcadl) 2axall pall e o 20-5 321 3 (2002 copdlajs Sayed) dasihall Dbt ians
Oe e 2375 Al Caaly Al Bha A3 (4wl da Guiall d8g e JEY oalasl 2l e
& 839 4000 deyun Ay 30 5ad il & das wll) c$a PBS sl Clausill Jslae
PBS Uslas (e e 5338l (15 (40 dlaall 0y S ¢ dlal) oy oAsie 4 8)m (338
e e ples 8 cicad el z3al halig CTAB de 10-5 Cinal & 2315 saal Judills
5 5ol bl & i 5 Aialall o il cinsal 330 50 Gl el e °a 56 B Aa
85 4000 dejuus ity 310 53] S35 Joasl Jaaly 1= 583 151 Ja 105 Laal] Canamly ¢ 3563
AT e Adaall ) S5 Auglall ARdall Cums s 2D IS ) <l ool LR 15 sad dad) 3
s 4 Craal 2 caa gl I Jdy il i) cande o ecilisigpll (e palditll lacal
G183 10 53l a1 il DNA I ES ia calaly lisall <G8 L sl n93Y) (00 dana
DNA I clee a1 ja3 A DNA Y G durs o4° m danysg 42831 8553 4000 de pony
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5add 228 8553 4000 de e il 23 %75 JoY) (o Jo 5 o sl yaB 8 A jiall Fragioal
IXTE 8l Jslaall e il 500 300- 100 Cipaial & clbinall (pauia Cimad )l i 33183 10
lekaing st DNA I 1) (8=PH ¢« EDTA Jse e 1 5 <Trise base dse sle 10 (5 (54)

caall Hals mualy dail DNA I 05K ccle L gl 53419256 8 al) e ciican? & cadaill (1o

:DNA I 4,5l salal) Baga juadi .1-3-2-5
Agarose gel @Y1 Dayll Sleas phadiuls DNAY &l saldl saga dapn <y

O A %l S kel Adla e daliied) DNA J cilue Jueaty @lldg electrophoresis
Aanaiill (368 28] ca Band dsaly 3aS sadi samlly Jlll Juiall 036l CIIDNA J cilie
Jsha e 5xian pa¥) ) JshY) (e dayie JaghaaS gacid §yuiallg suall e DNA I clie Ul
13g8 dall Sl dalgd (o il midia Juja O)y D Alacas daja oeds Jla g cAiall L
. Al ea RNA 2529 e Ju

AEES e 8yaall Cilinal) s A8ES A5lae A (e o) IS s (S 4815600 Balall 5855 Ll
Sambrook ) 8ua¥ly V) sjiall & 3SHU dasled) DNA Ladders dplall aDldl a3a
(1989 cspdkais

UV b Galeaial) sy Lgwld jaay ) alllae 8 DNA JauS (uldl danplall 038 Jasid LS

(14 55ll) Jofae 5 50 e J5 DNA I (e dliiim £aS uuenTs 3] g 43

T

"_;:;;;_:";;_ ol [ -




s >S5 dasledll DNA Ladders el Dlull o G g 508l cilisl) oja 25 2)lie 114 5j5eal
coadaniny) ddee #las e Ji daall ajalls DNAD s3sa (he 2STl Lleall 038 a2iies ¢ 5a¥ls J5¥) bl
Nealaipxe e daalll e aad) Ju Ly
:DNA ) 4d)) ¢l Balal) daS jua8i .2-3-2-5
Adiasg ¢ Gia (< lisall 3 DNA ) (o5l (manll 40aS il Sguall Giliad)l Slea paaiad
Ao caiiall (358 A lpaliaial Bk e daliivadl (gopil) anal) AuaS (bl o alee b
25 TE s Jlaal ra yils o 98 & il DNA ¢ra iy < 2 320 (Ultra Violet
AaS 5ol e N ¢ fiagili 260 Aasall Jsda die Ageal) LD 5aoad) Lial) dralisia) Cund
355 Cleay jiagilh 260 dagall Joba Ao (Optical density:OD 4 gall 486) alaia¥)
Jsb 2ic (OD) dguall LU aafy dadll ) Crams dall & Nucleic Acid (gosill (el
Jaf ol e 40 sy dieLinall DNA I dodld Jo [ ol 9K 50 il siasili 260 dasall
DL (ya 83ysall Jadlall Jafali s Sia 20 sty (RNA ) dlass 53l DNA I Jedlud
el (32S5) 4 rwady (1982 <o5dayy Maniatis) Oligonucleotides <l galSul)
1Y) Aaleddl (e (g993l)
(DNA conc.) pg/ul = (ODz69 x dilution factor )x100x (50 pg/ml)/ 1000

~aaall Jale sa dilution factor ¢ jiagili 260 dagall Ao alaia¥) dad Jici OD260 of cus

Coghll LS oy mewdd  jiegl 320 dagll Jsh oaie galaia¥) duS sl U
S aall (e A 068 o aag @I (gAY JaMARLY) dse ) @ilisg ,lb Contamination
I fasli 260 dasall 5ol Gn Ll Ll LDNA I clie adlaial 535 Jla b 4sld

s 4tasn iy (spsill Lmanll 85l i 3 2L OD280 / OD260 _jiasili 280 dasal
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G50 Ainall il 13 L Mgl e RNA Jls DNA e JSU 25 1.8 g daaill 38 2155 ¢
o)y Maniatis) (oandall all e S8 Lol (58 Cilisigp ) A8LaYL (gosll (anal
50 5S5 due U DNA U saes Jslae yiad ccliall JSIDNA 55 Giles 2y (1982

PCR Il <Blelis & adadiny e gl g S

rlald) e () e PCR (Glaarisd) (Audedl) Jeliil) .3-3-2-5
sde ) alga ¢
le g hlal cusaly WRY Jie e mai 13 deal e 233l 10 WA 0 DNA aliiul
o) G il dalee 8 gie andiall sl (Primers <Olgiuall) lialdl (o el aladil Aol
Craxiialy (g hea) L) S e Aol Garaill ddee cujal uliall f50L) a3 die s . Ll
30 e i) g Gasiatl) ddee 3

dNTPs: deoxynucleoside triphsphate 100mM (Invitrogen 10297-018, USA)

10xPCR Bufter and MgCI2 (Invitrogen 18067-017, USA)
Taq DNA Polymerase (Invitrogen 18038-042, USA)

(1-5 Jsaall) dadll cbiald) casading

el AN cpia Guds paad b deadiad) cliald) 1-5 Jgaal)

Refernces Oligonucleotide sequence (5'3") Primers No.
(2006) » 3«5 Ekici TCC AAT CCC AAA GAA AGGC Bovine Y-Sense 1
(2006) 2 3% )5 Ekici TGT CAT CCA CAC AGT CAA AACC Bovine Y-Anti-sense 2
(2006) 23> 5 Ekici AAC GGG AAG CTC GTC ATC AAT GG Bovine G3PDH- Sense 3
(2006) » 3% 5 Ekici ATC ATA CTT GGC AGG TTT CTC CAG GCG G | Bovine G3PDH- Anti-sense 4

(2008) s3>« 35 Prashant | CGA AGA CGA AAG KTG GCT CT SRY-1F 5
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(2008) >35> s Prashant | TGT GCC TCC TCA AAG AAT GG SRY-IR 6
(2008) o3> 5 Prashant | CCA ACG TGT CTG TTG TGG ATC TGA GAPDH-1F 7
(2008) o3> 5 Prashant | GAG CTT GAC AAA GTG GTC GTT GAG GAPDHIR 8
(1992) Reed s Matthews
CCCTTC CAG CTG CAG TGT CA Y-specific-F 9
(1992) Reed s Matthews
GAT CTG TAA CTG CAAACCTGGC Y-specific-R 10
(1992) Reed s Matthews
TGG AAG CAA AGA ACCCCG CT Bovine DNA specific- F 11
(1992) Reed s Matthews
TCG TGA GAA ACC GCA CAC TG Bovine DNA specific- R 12
(2001) o335 Park GAT CAC TAT ACA TAC ACC ACT P1 SEX 13
(2001) o335 Park GCT ATG CTA ACA CAA ATT CTG P2 SEX 14
(2001) 2535 Park TGG AAG CAA AGA ACCCCG CT P1 AUT 15
(2001) 253w 5 Park TCG TCA GAA ACC GCA CACTG P2 AUT 16

2210 16 bl (e (165 ¢15) 50ve 5 (65 ¢5)5 (45 3)5 (25 ¢1) Zlas¥) C0e IS Lllad i)
pans A Alled copelal S 8 (165 ¢15)5 (145 ¢13) glag)l o caiis cpall e & Luial
) il Al s a8 Lgaladin ol a3 Cadicl @ eyl Cilie (b puinll

Lela Ui

raliall jukal e

tUalll e gy il Alaje US By yiilage e PCRI) Jelis

(Y puinll gl palall (P2 SEX P1 SEX) clialdl che Js¥) g3l pasiad 1 oY) sl
S sadl) e dlayall 3gy Aalal) ALl ¢l Cum

YU 3alall
Jils 52 | 10x PCR Buffer
Sidy S | ANTPs Jse A 2.5
Jids Seed | MgCly Jse e 25
il 52 | Forward Primer (10 uM)
il 52 | Reverse Primer (10 uM)
sils 52 | Tag DNA polymerase
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sie 3€5 Jagacaally Wil 5)5<0a A ylally Aealiviend) DNAY (e jidy i 2 ae Aalall oda can e

3 il Taus Wl aasg ¢ iy o2 J51 PCRY delis b 21 paall graad il Saa/5550

) alind) ana Jo¥1 PCRY) Jelis 8 bl

Alaiay) (sl aagdan A&
& sl 20591 sl el
Al DNA
ALY | askall | a5l
S <lya10 - Ly all cygall dae
4 | 720 95 | 57 | 72 95 (C°) ) Aayo
o | 7T | 30 | 05| 05 7 (328352

(P1 AUT/P2 AUT) St cloldl 753 ¢e Al gal) &) ddalal) cipiand Jelinl) 12 ol

el ) 5Ll
sy Sea2 | Forward Primer (10 pM)
Al a2 | Reverse Primer (10 uM)

B dels 8 lan Jax las Candey die IS ) 4l Alalal) caancal V1 PCR Jelis elgul aic

10e Al 26l PCR

DNA ayal ulg¥) 55l

Ayl
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Aoy | aoghaill | 3yl
— 5325 — Ljhall el axe
4 172 95 57 72 95 (C°) sl dsyn
© | 7 0.5 0.5 0.5 7 (4289 sl

s Sal 8.2 Uiglese die S 3 (S5 J5Y1) PCRI) lelin olgm) any i) aaal) 05

Y Ldla o clinl) Juaad
sl Joladl (e do 60 8 Y (e o218 A %3 WiSi A V) Adls cpad

ey o5 601 S Jelaall 23 &5 ey cJslaall pailan Ja 33y 5aal il g (IXTBE
lsinall cSng ilpeaiall DNA lispa 103 (Jafael0) e oY) oo il SosS Clveal
138 a2 dnall ey Y Sl D)) leal daadil) dpial) Gaia lpa U lan
Ol Sles (Il laanss Akl liat s A8l 5ha Ay e Aol Caal 5aal Jgladl)
ally) 2y Tadiall S5 Al lehall ana il il s IXTBE Jslas e (gslall a1 3050
Jsidsagy) deeaill Jslae o jily Ke 3 ae Gliall Canie i cbiaill ALKl Adkgl) (s
o ahadll sasY (gluna aluS st (50bp)ladderd) cresids e 3.5 Gl LS o(Jg e s

Aediad) adadll alaal yaad 6 4ie 5ol el Jladis G

Gl 2 ey delus saal (V70) delinl] o SlyeSl dla)l Slea & Lyl Sl 5
Aadcaall adadll Cijels Cum Lamesiil) (358 AU AN sty dediiaal) aadll emd JUS) (e
e ) Ak canel gl G Jamill sals pre Jla by ¢ M (s Aisle o JSE e
i 13y Taaae L) Crmad 5 ey @ 10 3d dinsl) dlee canliig Lyl (Slall

aguimns (e (il Juais
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 Alasy) Julail) .3-5
dlaay) 2x2 Jglaall SIS laa) aladial Lilias) 45V sty dalall cibly) culls
3 9 R E=0 ¢ ! 2

.6 Jasy) STATISTICA zaliys

;lill) 4-5
(Y Lt . 1-4-5

bresall A<alaid) cpiall A0S aaa e Talaie) ate g o cpial) Alajal (ggina il agag Jaaly o
Ay colf laie %SO.OJ %66.7 o a—"\fjﬂ\ %,’A Jazad) 2a )lSy (%) 5\—1;2” o Jass cﬁ
1 aesill %733 as)¥) Gl Alaye 8 Jamdl LS Lt ¢ sl e ¢ 25 ¢] asass

Baaaal) aM 2 L gill %53.8 5
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Lol el Alasa s apead) dnanil) Al 4315 aanil) de Lad) Lia¥) L 2-5 Jand)

% 4J3Y)5 aseaill ey doal) DY) (Laaw) 22e 2a2]) Lae gl skl dls e
(66.7%)8 12 1
gl
(50.0%)4 8 2
(73.3911 15 1 sas ) e
(53.8%)7 13 2 (gles <)

a5k Alae o Gl G (grina (3 3335 o3 () 3nl) gl 8 Al Capa) s

Y iad 2-4-5

b ol mans 6 gidlad cupglil e (1-5 Jgaall) 16-15-14-13 cliold) of i) gl
e g el LAY e ciliald) o3a cupdial o(aald Slal &ilily 55S3) Guinll 38 jea g
2025 4 %100 s Lty Loaiinal) Glall) a3 Sie 3 Lol Aalaie il cuslSs 2aY)
P2SEX,P1SEX) wlistll a5 bl Ja (e llig dia) (e ddghaall LAY uia
dalid (gl ae Lghals)) preg HoSAIL Galal) Y cwial) aaeall (e DNA dakdl (P2Aut,P1Aut
:bp) 141bp Leaaas eV Al e DNA daia sglal (LS5 . ELY) die 48]0 salall e
paa Jie bt o LS ()€l dia (ge {J ydde Al s (f 8 (2530 5226 base pair
43 216bp Lgeas 30 DNA ks Wl . il ciad) ol Jas el g o (gl 2ie 2kl
= Lealaaind a Il ¢(15 8y0all) paial) DS 8 dicwall Glinall e 53gagay Abila
ALY il & las e 2Sh 8 e lu SO Guial Sl 141bp Leans 3 DNA daja
10/7 Gaiail) 4835 ((%77) 13/10 LAY Jie 4 #las Lowss ailSy L bl 2oLl )
(%70)
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control

(141bp arag Y il Lhuall o dadiaal) dadadll ) ggds BaY) S5 cin Jiad 35 2 1 diall 115 §pall
o3 Gilaag (Y uiall inall Laldl) 141bp paall id dakadl) Glié Baa¥) A Guis i3 7 69 <S5 4 Al
e g lily Clig€al) auan gy ai un) Jolil Cilighe (A digli digas pe (o UL ol 3ald dle Jraad o5 clial)
adail) alaal ol ol Jrand o3 clisll Jlawsy e (Mg o(Je U 2 DNA ) &gl Salal) 3509 e Aibal) cighil)

.(50bp) daiiaal)

A58 5-5

tuaail) . 1-5-5

ey 0sS Lavie Yl deatl) s aY) el Jae 8l A e A3l o e a2l
=5 Joaall) e V) Gl dla e of dagil) Alnye b oelge 2 dapall ae djlia 1 dapall e cial
ol Ao wilSy cAardiced) A5aY) o Sl aaall 138 B Lgi (gine Ll aadly o1 4l V) (2
e (2002) ola)s Lopatarova siss lae Jil 4uball o3 3 deatl) &3 a0 L 432V
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%92.9 s aly sy (weSsilsn diine a %16.55 Js<ile (i) %16.5) dawsll agalasii
aje b daaill o2 Of lpang LS (il e 25 ¢l guiall sagn dapn cilS Laxie %77.4
G Ly «%90.2 gai (1 Laes) (pag)¥) pasll dlaye b5 %90.5 s il (1 duey) dusil
A1) die g3 dang B ga Jalses il (s agaladind daii Aol s o aglpean
Open pulled straw «lid agalassa) ) ddlaa) (2003 codeiy Mtango) sl Jass (pe 233
G iy Ssaail) Jiea (e g Lan Bl loayed i A1) Loyl il Jis 3 (OPS)
Vajta) Lgyll bl L&) e ) dila) (2006 «ope)s Lopatarova) deewll lgiass

(1999 ¢sdlais

%67 il Ll3Y)s aseatll e Aol 72 axs LY eli Jane of (1998) s3d)s Donnay aas
2385 (JsSule bl %25 + Jogenle %25) el Jaus! pgalrdiol vie e V) Gasll dlsye b
ouSl) Al ya 8 (2001) o5dleis Kaidi sans Laa J8 LgiSly ciadyall 028 8 2ag Lae 48 Aol
deahdl o2 o3 A5 el Jaee of LS Ladld ladl gl agalasial aic %80 LSl 1as )Y
Lo aoas -AI3Y) (e Aol 48 2xy % 81 52y jakalls (1995) s3dlejs Dinnyes 0)S3 aa Jil ()l
1ia (ghay ads A5 A3 Ge delw 24 22 % 84 saiy addly (1995) D)y Vajta eass
(a3l CDlisly cdariiod) apanil) pilse A CUEAY) Y LY eli s 8 Laa Dl cslinl

colial) Jana (ye a5 Al G35 aentl) daliegl ) A8linall B3l dlgal) Gians 35ag ) diLs)

Jise 512 %16.5 5 Jo-Sile cppli) %16.5) Jsladll (2006) 2 59— 5 Lopatarova st
Alie DY Lliiy Y 203 s aiil Gljnd pbilsel) Sl dial Jaiad Jave oS (wuSoilgu
gl Jlsye 8 %5335 %545 sa S daaall Jana of Jgams 403 andeln 1 Dls

Ll e Sl g V) Ul
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Loaail) aijgal ALE A0 Apgan i o (S gaasily Aualld) JLAY) dial Bba o il

Agegi (B dle il A 00

roaiadl) . 2-5-5
dial Guin pasil Lol Y rall esill DNA ali i o sadied) cilelal) o
Jiall (8 dasall Laglenl) ciladl ppud) Gulall s badse s Guba¥) d8 Y
09 sl (e blastomere dwg ¥ WA i gygall (ag «(2007 <e5>wys Lopatarova)
12006 05D Yu) 8ally 8)lgall o adiny 305 cAtigun 23y Griall (3 b el

it ol (3) LY Bl b Ly ¢(%77) dal 10 3 (s 2-1) WA s s
Uglae die ) Gams ey WIAN Jio b dud oladl @lld 3gm Layg cloia WIAN Ca
s dial 3 A DNA Jie Llee clid 3 (%70 daay dlgjaall WIAN 3 uind) 2385 )
3539 daiii gl (1982 w35k s Maniatis) (gAY (adAiaY) dse sl clidigpll Eighh Eigaa
Shradsd) Jels cielews JWaS) axe G Y ol Lalall Bands dailall 55 b il
(foaal) Buall Lyt 8 Jlly Bpatie due ol as Bpiea Baaly AL aladtal A
iade ae Ubal oSadl ey ccielall edlels b We 5 Jull, denaturated
pe die sl ¢ ALyl Dol vie Lihall Adiidl e 5agll f DNA &b e cilblasl)
Lopes ) delil) calil ) WAl clie ais b Jadll vie sl Glhualsall Jelin Cielon Cugaa
-(2002 «spd)g da Costa
skt (b U i 4l V) a3 e 2l s ¥ ssnidll WS (e 80 AuaS 38T o il

ook Asya cpiall e Dgaal) WA sxe hasing (2007 o)y Lopatarova) (sl
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se Sl &l e 4ds 2-1 (2004) Hamada s Tominaga Jie Jiall dases led dpiaxial
ol PCR I &ls aladiul cVY (e %90 dawty geinll dang 16-8 L LAY
dag Ly caliall %74.5 ae £35lhe %65.1 iy a9 ¥) Gasll dlaja ) &Y G clela]
e 5 ol el s 8 adadinY Guall WS e %20-10 A1) of (1999) Shea
e ESH eaih cpial) Ge S eix A o) (2004) sdlays Lee aags il aa Jeall Jana
12-6 Je o (2007 «s3d)s Lopatarova) asg Lain cail)) S baseat Sar Y Sollg aiigon
e %090 & puind) 23y i) Adlu b Wha 55 Y oL 7 ews desil) am cuis e RS
2559 Prashant s ¢«(1993) oidla)y Machaty saag Lo ae duball oda il silgn LAY
ods oo adSll saa dlisg a3 PCR &l asialy Jl) cis Guis 20s3 o e (2008)
20 Y eofialll G el JB (e g 3 Gainill ae ciall ek Ll 4y ) sn ouind)
s Jgangy cAliinn el alaf (& Jbiaddl Gyl duine el diaf (2011) sdkays Cenariu
Jeall Jaa S5 %96 5lats PCR Jlea alasials aiall aaas 3 oy Slala clS Lgie %38
Ll ol Ly (1993 oplejs Machaty) dusill dlsye 8 %52.6 sad duine dial Ji5 e
e aYly (%60) dwinadl V) dea Jare Gn (g5iee By 2sa9 (2001) s52leis Lopes
Y 3 b il (50 WIAN s il sk (o 4 EY Laag ((%61) dajall desinal
Gt gl B il sda duad] (aSiy (2011 codla)y Cenariu) Jesdl Gigas Jaes (sa 23
el Byl gupeiy (Gall 138 JUSY (ululS Lglas 0B AiaY) Guiaty pracdy bl B 8a J Y
Clad sde Al Adioa i sl B dudaall LaY) g5 Aubdl) ol agiy b gl

.Jaall
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AaaY) il
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(@AY SN Ege A dualdd) Sal) 8 dial) Ja Al ¢ las duilsa) ¢
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A ovia PMSG O aladiul Jiady clug s afpdgall oa ol 8 Lla Jigs of 08 Al
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