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Abstract

Recelved: 24/Janf2007, Accepted: 2/Jun/2007

Objective: Cloning an individual by transferring somatic nuclei into enucleated recipient
oocytes has already been well established. This technology also offers new opportunities
to restore threatened species with interspecies somatic cell nuclear transfer (SCNT).
However, few mammalian species have been studied for their reproductive biology
whereas huge differences have been observed between these species. This study
evaluated the similarities and genetical relationship of germ lines and the reproductive
biology between domestic (Ovis aries) and threatened wild sheep (Ovis orientalis
isphahanica).

Materials and Methods: Six populations of wild and domestic sheep were sampled and
analyzed for chromosome number, interbreeding capability and fecundity. Resulted
hybrids (male or female) were investigated for survival, karyotyping and fertility.

Results: Both the domestic and wild sheep uniformly exhibited a 2n of 54 and were able
to crossbreed and induce sustainable pregnancy into the counterpart species. The
resultant hybrids (male or female) which were produced by either wild ram x domestic
ewe or domestic ram x wild ewe had identical chromosome number (2n=54). Normal
genital apparatuses and fertile conditions were observed in both types of adult hybrids.
Conclusion: The results indicated a very close generational relationship between the
wild and domestic sheep species and also the possibility of domestic species to be used
as an abundant genetic background for saving endangered wild sheep via SCNT.

Keywords: Nuclear Transfer, Interspecies Cloning, Hybrid, Wild Sheep, Karyotype

Yakhteh Medical Journal, Yel 9, No 2, Summer 2007, Pages:115-128

Yakhteh Medical Journal, Yol 9, No 2, Summer 2007

119



Juol allis

9 (OVis aries) ol siswsS 51ase8 ¢y ke Sulo3 ISel 9 SKai3} aal )3 w2
(Ovis orientalis Isphahanica) gliues g z 95

TPh.D. il g b (usa TM.SC. flials sage B.SC. (53350 Lua b IDVM. Jisen i3 souscs  'Ph.D. il sans
HPh.D. ilghiolpual acumsans M.SC. 4 5y 9ctindua (tast TB.SC. (5 yaai yala 'B.SC. susle il
uﬂl&- @_L’.o n;; agiaa\aS sSliils olpieel saie Nl
lid i o_’_,; wlbiay l&‘)}'l X
J.;L; rJLﬁ 'J; Sbid y o oy (")Ldl SUT Kby
uiJJh A &Il& @_l:d Lgiga wlats dsly u.';l‘-i-ﬂ‘ Ui” U“;JJ g ¥

il gl ag £ aigi) S aaSiails oplgia! Juio alSlsils ATABFAYANY 2 gy (g Olpaal 1atlSn ol §
Emali: mfaziiati@yah00.com -Gy ool o

obiipim ny 8 ol saSzmy 3 N AYAD-FFPF ¢ 3 Gatior ilpios! 425 sl
Email: mh_nasr@med.mui.ac.ir ~Gis oo ouy

2434

A/ L G gss B/ cadlBio Crbly

(siomg 40,5 Ly (OViS aries) lab uziw € atdyf o550 55 5 52¥ g (Sif BT placaalid u) s 1t #
16 ot 3l e (B ) a8y ladllan plail g (OViS Orientalis Isphahanica) yis..s
3065 o U b S o 8 g e R g Sl lal g eyt 8 2 LAy ylig g g ulge %

idd uﬂha‘_shi_,f@‘_s_;_”h

L,.‘:-JT alrsl 5 L;‘;L-..\.I.‘F W a5 g Azl (Yn=0¥) ul—gg_ Un,j_,n_p; YL sul.d 3 o u“;i.‘; :LA-C&L'; *
Bt e il g8 e e g By g 2T 5 Geslay ) bl (glanty ek tings fliza 4,€° 3 G
£5 90 AL LI 53 acde a3k 55 9 (et (bl L dmdla ap5 cplly 5 SO Ul a93ms 5 omen

REV_ AP I VW 3

OISl g ol anlllan 3y pn homy 5 hal sadiy® s ST angs BLI Sy sl ki 16 piSdasl #
by i3s3l pnd (g dtionsE (ST oty il S 53 bl (50yE Jedy Jiley 3 ealizl

s g o J6

sl i oy ek By o sl 6l can JUiH 1Y galS

TA-AVA coalombis AP opliangls ¥ o plosh qugd Jlan obdhly 500 3y dolibind

by 5s disls BLAS |y dimeos ol 808 JLes 55 (YN=2F) 4 Ol
& g3 Slilps (sgbo 40U o 53 Dlpah Sl 3 50 (slaey S
20A BY BF BB) ilenzal s (st gay 5 sl Ly (hybrid)
‘_'H‘i leg"'-" pld axtli 4::-\.; @A PL] L P . ul“'u (\'n=b?
(7 D) 3,0 2y gaigan S 5 g yh Slap T
23 ey Pir 3 7 SUS 1 G5 03 ke Jas 4 S ) 1
G s g g Slelisy) s 48l OT KLy Slgial ot
Obzin s 31 51055 5 gloen (SlaOd Caloli sl puing 3 il 3,5
apdign adss (T 05 4k LT 2 gt chilnslst 2oy
‘_‘a.\lch,'Jﬁ PL‘.‘;.U.TJ;,J,—U -h.u_,:‘\" 2 Jlu' o.:"-_éua. 4_{
PN Ty ) WG ) JU. %5 SRy B
23 SLeObl i n b e Ovis orientalis Isphahanica
Fet 3 78 5 (I oSl 3goen sl Olpiasl hes 3 o od dan)
ph L el L5 )8 oS Dlyte 4 s opalanli ) 4o s Olgias! (G2
aej ol g3 Lol Silalllaa (8 6A) 38 ca li s sk S oy e

120

PRV P
2231 L2k, plyil dan o5 (OViS) Wi S (@BNUS) s
S i o Fockmay 31 (550 S a5 (MlST Bl 31 5,8 0
Lol 3 bl dlom 53 ot tians® (V) 33k g Jald §y Oflubilmy
Oliageis (BlEateS )5 (B Sl (litalasd 5 i (olpi U
ot 84 T 53 0y 8 o o s (6 e 5 S e 5T
LY 0] apd g ndys  Jlacd (555 S U SN 51ty iy &
homy Liken s JalSG 4 o by Ol 5887 S Ol L
ol by o 4y Ol e 5 e 5 g kg P 41 01) 3L
3l etz Yyama Oy b 2k gy ity hasliaisy g bnofile

{8 D) das 2 e 5 ) s
Wlon,§ o lois Ol 3 by Gl ttin 4538 dor ) i
S azin B o 35 53k 4 o (gdny Dl (F)
D)) Whas, S aidin Ol Jlack (oo vy 33 by oy ditdenyS
S gl Blod 51487ty iy e 93 3429 ST AV
Jled 53 (N =0A) iy sluis 05 309 5" Csmas (Slila 3 Sgline Sl

A Raaald X 0k pgs Jls i3l Siby aiiad 1 Po



Lol 5 pubn g ihun g8 (514508 (a0 Sasalss

48 4 o5 s S (S ity 3 asbizad el an 5
Dy 105 3lpa 39S 1 ade oy 5 WML S Al s
R WU PP ITO Py T3 - JUPP TP
Blod 50 eai slawiy & lultd L oS o cpty (YA-YR)
rth (e Joudizy 1€ gigny 30 9 (S35 o e Al g5 1055 alsh) ge
b o aslinad bt 5 an 3 4 (5lodnd g 3 agi S

Sl s b 35 9 sy Cop 3o SAC Ry plos 03 ke
LT oy gem 4y ol Sililpes 43 (g Sl d 9 ART (slacsSaSls
b g U o ST plan it g 2005 o planil 55
o T (e I ot 383 LS ) 53 g0 (Sl 2yl
SAE st BLond a5 (g3 ghsh g 1 pagiliTY 3 Bl 51
Camd gl Ugana 5yl & (g o s ouizS o a5 S0
Cr il g ooy Gt 3 4dsl (63 ) Shalllas plst 11306
Sas e s Ghu,_f iy T Blad 5 oS5ass ghd_,_f
ebin 3 ol g 65T Sy (5npal D S 53 Ly on
(Interspecies Cloning) (gl 8 . (iloa s ot st
b A s e 53 45 Sleg slad gl 3 askizal Ly
1Y) wst bl

P 4SS, 0o 4 ghtead oy b Copml 4y b
33 (SHlekin gy OS Dlgio 4 95 hoy aflen s g a5 o
U sl oy 8 Ly S2if Cul B gl b g
S35 Joiley 5 has ealizat OSCAl b 3o i g Shal Olutidun, &
s g S5l (lael sy plandl g 53 ol Oltiiiny &
b pdy plondt yloied

lagby) 9 slge
uaéu&a:)l}-kqjﬁl’-dmau&a1bedl=¢:ﬁ ébaru
=S b 4 {Sigma St. Louis, Mo, USA) =57, 2 jleas
(Gibco Life Technologies, Rockville, MD, USA) =5',_5 ;i

Wl 0k ‘SJlubj

Lo gloa dalyl cuulis g aigas dagi
3 05 4isas ¥ Olpis! Ol g5 Jas o lf  Soalea
Gllaa g 20 s g oalal sl s 2oy 0 s GpusY
gt gt plont (1 A g T (P) Foot ,Bunch . i,z s
2, paaplyT et G o il s 3, e Sy
s gl yurw y[Xylazine 2%: 0.15 mlkg BW(IM)]
JSU S ostizal Uy Dlyeo 4p57 S8 51 o n jia L ¥ Comla
J.(.“ BITEIP IR S N of dly glaga g yied 5
o) @85 00, AT (sl daoj20 /4 s Jlo 3 Ly gy Sk ipdod
Addea -y dalg¥ o + Streptomyein 25 L s - .55 S
i 58 il il aslizad Uy olfST bt aals pios (oo
s dndad oS (K& 65 iy 4 Uy @S §gheng oy o

L]

o8t Slstiud y UK T alidiinsy 5 5y Js3l 255 Jawys
) el 4 5 plawt 4S5 38055 A

205 4 il s Jutan (ghailatn glicad  tomg iy HBa,
el ST 3 €35 ooy 5 Dol 28 Jlad (g gk ST FO
3T s yiguts 48 sl (ghiilais Olon 5 HbKa FAFDY dilaze ol Canans
A8 el s e et e S oty ] e xS oL
sosls gla 3y 5o |y o508 slaba p dilate ileliyl 31 galias
5 3 (Artemisia sp) aays cstisyl ys oF aLE 13, 26T
{4 A) ol (Astragalus sp) Ll ve sisE aets

Sl 3 go &5 5 (tonaar Slast e 93 4658 Ol 5 5)
3 3ympn Sl b bl 4 5 5 ectile SL STU sy s 4y 48
L 3 Gl 6350 b e 53 ey o SIKE Ly 5 g g OhpkT L0
ST on 5 €8 m Oen 51 20 psmmen 53 13T a3 hjem S
A e e

Sl 44 o 0386 o) ) s 55 gllioad by s g o0l
el oy 5 Jomas SIS g Ol damms pyliin 2545 035 Lo o5
ol O3 ozl 2alST Yl 55 s e T 187 slded (Slgdat
9 g 31 sy (Sl Ojea gliza 2alS g (g pabia Silyiis
I Al e B oy o ailiie LS sl 22
e S e A5 ol 655 4 iy w5, € T
prrn 33 SAGSS 0303 93 DS sliead (ten 4 b g ek Jay
¥+ 3,8 40 21405 (Threatened) 41y

S5 s Db ol d g e ST
8, & gl by i 3 Dl 4 oy Sl
S B iy Gl Sl 1A Ly il
S35 S (slags sl OF W) u ol gt s5 s
4 - ;| (Assisted Reproductive Technigues: ART)
«Sperm-Oacyte Cryoprotection) «Suss 5 ¢l staxsi
i JUi ! «(Artificial Insemination: Al) et s il s
AT L& 4 (Embryo Transfer: ET)
3 USWH sl anes 85 OIS (I Vifro Fertilization: IVF)
VP AFAN) LS o gl Jlast 50 5 sy ST,

(13 Ldan 8 — 0k (g St Sl el iy Sus (g g 51
ST Calaza 5 (18) Sy aoily jiled SalS” ladpbn Jaw o5 (Dolly)
Gy sl 8 d1P=IA) el (g 5hor e Dty plyil L Ly
23 Sy (Gl (gl wtan Uit (55855 3 oabiil g 2
symge JSihe o g (Y NA) Gl @ Cagh g0l ks )5 e
St a3 655 GUaCrs sl 51 S palin g dins ol 5
Oy Vgl iy glaeSaSs 3l astis ol K s gy iz
alila Gl a3l e Al > 35ue s 55 (SUper Cvulation)
rabea s e Ty sy Sa b Koo
s e A1 e 3y it 5, § (In-Vivo Matured)
2 T e

Yakhteh Medical lournal, Vol 9, No 2, Summer 2007 121



apthr 53y (labon a3y JalS” Solasitie i, § 10 gl S 5o
slos S 53 Sl YP Code gt o 87 s 0 Cd gl S
sk LGJLJ& L S N ] ‘5J|.L|§J 3[,?":»1..- Ay >-Yr

ik Jize mle S 5 gl WS 4 ok

wrltlea Cudis plail g aleadd 3 g Ladslu e 55
GJL;CﬁJAA..._._JL‘,‘_,cjl.s'-ajh‘_ﬁli_jbléi.v_,.uf:;ﬁ\‘,f
O pannilompr | puie (s o 03l 518 djﬂ"o.bq:bfusb Ao )51
apas 2 lon & (g alor Sty il A}y a5 0903 (oo
Jaht Al aii Vo Sodaay iBs 3 503 VY00 3y i OB S
S g i Cb8 dosea O350t g a9 Jaows Cada G ey e
S &5 09p50 44 Alealo (gladdlr o ok oy Bz oot

rx—xd

2 e s Jams 7 e 5l 26

igls dags

oo (1P) OLISm 5 65kl gy bl tipips S 445
VO) kS S oS Dl e g a | elal ol 23,6
392 g BXV 90T Lyt oltns (g gk o5 (TPP gy e il
Ly 5 53 sl 48T 87 5y s 5 g g5 (e LS g
clle | (coleemid) duwdS” Jylows 310/ ¢ e (V) jlaie cding
3 ey el P8 S 03l 88T KM 4y e loa 1YY il
S b dead sl ol 4y S daow il 87 03y 3
ookl 4y ST ABn Vo ok (glpr g 039331 OT as iy /Y0 et
B P VPRI POR I P, ST B - WA DS | A
dopes et © 53 badtas 3 il (g 5 Sl (i as
PHCE I PP U DRSSP 1 DRCTRUND . e
gty 0 3 0315 Jitn St 51l e 39530 51 g 57 2
dpun dabind 5l Q=Y ) Kk 5 pdy Sl 4B Y Code g lad gl
Qfﬂjlju J_’ﬂ:ﬁ ¢§=‘-e1 d;JJ'IJLLiaj‘ nLi:..-H.!l.-d,L- LC—;UUJ,}“
gl 3 ey LBt 5l 3 s 163y Sun 4liBs Ve Saa s 5 S5
aﬁd‘:_.Jﬂ&bd}h&ﬂkﬂrﬂ“ﬁ&ﬁ)}ﬂjudjb
3 e il 255 (60 s il VYT alold 51O puailpunyan o 3
»lfn)hjo.ﬂUMo:‘: nj\.z-‘-l:_bi&:ﬁél{_,uﬁu.ﬂ
MQL&RQT{“’&LGYL&J’C—’J*‘{WJ’HUS%
\.f,“_’é‘j_j).\ e Lg;_uTu‘i_;Glmsa dgi_; L ry Gl
Wpsig0s S Al o Sl dhole r gdS i it 3 438 0 iz
b dpgT

188 (s Rl pladt
it hee 3 o o (§3leeslsT

ot oMo 5 s (59 s S 33 1657 0 2T
ST 5 b (68 o D) (WY Cpdpidome 4y deryi b i ny

122

Ol ylsan g iludd

Uslons 8933 3 S ook s Ol (208 5) e oGS 2[00 1D
S als b (slaeSi,e 23T ool PBS (free Ca®*&Mg™)
3 dny o823 o (¥8) OSm 31,8 Sy sl s 23,
o G 5T salm PBST 055 lad g ¢ gl dlom s i
Sekigey alL LSy fJ"u-'.l Sla i (g lulda e o d0sls
a3 g g o Fagshs VY sl s UL:JKA 31 ealizad b auils, 34
3 ) s & sl (TPP: CJ..-J:..@;L..\'b)c.:!&bLiQ,,a
0353 3 0t 03t i (DMEM F-12410% FCS) .28 baous
ayly 1002 oo ya b cal, S o a3 YA Ll U 5 451 S0
2540 LS Jaa Ak 031 51 Dlysm i g apled S en e
e o InaSuBE g 42 o dy ni JL oS S5 93 n i
(B Solalad 258 n S5 s 2 3 p0 CBheg b cslad sl 285
uw@u@ﬁ.ucju&.ﬁng,?;\ﬂ
daoya A Ve 4y a4 S0 olacSls ko 0 8T,5 487 il
SAL g g 30t Aiga (5037 pamtr g L bl
BYUT TSI PUVORRTHIN & JEICHN & JNER PR UURCIRT-IN o
L qlicn SalS” forlpn plas g 9 50y 55 (55 el 9 51 S
Jobs g EmplyT Jo-loa planit 81 2 iy planil s oly 2y,

5 gl ks 1)1 (55 Gl

s Slaaly
ey damys Av LYY 4y SO ok o ST1,5 S0l uny
ol Ly g adin 5 Jal S 50 b ayadlue (55) len s
Sa gy Jame s adin 5 5 s Al B 0ol ptzn SPBS
b dm 3 02y bl S s TTYPSIN-EDTA 2 b ¥
oS damnn 93 bl s sy A gt 3t i ¥
Bty Jos plonst 5 WK «; (DMEM F-12+10%FCS)
03LaT | Jybos G ppmilyorsun o) oo 43 3 1 Jokee 42Y (pipetting)
dG=Ve ) Ll ok il dids Vo Doda g Jumlo O pnilingur 1 on
losea JoHs 53 Iadmea ¢ ol ipny (29 Jaoma DA 5 s
Soted 3l a3l b dheolo- 45403 laT 53 O gomilpus g > 4y S
S 52 i 3 655 05 g5 #Y L (gl b
S, g0 Jghe Sfpa e Gdes Jylo cBle g3 bide ciS
3 Opelimg 5 plowl 3 gy i 030 ST aplad Sl (ol

Mgl o4 G geons (DBSSAGE) Lok & | Jolus 3dmma 287

Saile gy sl gles slandl
oo 0k ST Sl pger €5 St Sy 3550 0 5
Gl 1l U g alaanil (1,0 b o ool So) SSSU 53 0,03
plandt 5l g 9 08 4o (abor O prailpngon ¢ Johoo Slrly 55T )
j,-ilﬂ._au}:‘ulg_ﬁ\ r_))hgn_ndi_:-)jﬁ_}il_u
i & (10% DMSO, 40% DMEM F-12, 50% FCS)
el b gty iz plash 31 g 3 L3 g0 L1

AP Haald ¥ o jlacd s Jlas 1Bl b alatead |



(sl g pating s oS (514098 s sl g3

Akl oo Al

3 4B8 (or U8 st 990 i s 4 Wy Slalo a2
3lpa 53 L oo (gt el Dlali plandt Blod 1 Blps- puSe
IS amainia ¢S jeals s JalS” 54 4 0T ol Dbl g
JUis b Sop guo 45 HI87 Jomlpr 0Bl g0y 48T Sle3 15y ul
Wiy s o el anl ke Blowd jhadd Wgze (slaa s il oo
3030 Lo T B dy 0o g oS s (6550050 AL 3 a2
A g gond 2 (Sl VD G oy Cflad g 3 o

fadd vUJ:.‘ ‘_gl.la_ﬁ ;;.:Ix_)lf-\..“hn
(SMiga ) g0 33 5 pSUn (sLa ey illae iyl (slacs
w2 pidy el i e

0l Wgza (glaa s g 500k Oa3T
ale y i (glna g oS JULS” 5 Wiy jlostbn (5 00l oy
S e 1y 4y sl (glaa (S MES o 3 iy pla]

WA gy dyl b Ok 5o LT Mo A Ol g ks g Oljale

Lyaxsly
QRIS oty ys g Seadls g yadd sl fpbn Suuds

551 3 (A (51813 gy g5 Jool Dl o (Sladigal ploy
Sl on ladiges tizsls a8 LYY S B WS b
PRIV ENCICHL PR IO 3 PR EPRE R R
3 Al 6,8 Calziea WLl s sl (Viability) Sl ool
By A s 3 WD U A aye 4ylia 4k oy iy

osle 5 3 b g€ B 3 (TN) (g hiphes orgms S Holad s
Slaslizat s ool oy Res g B Py gl (ol Ao 5 o4
45 34 OF K25 £ gty 44 T 2080 bl o sl 287
aldad (gh)ls DT.JL‘J)“J{.?J’ u:.s-,,ubl.l:.i.-;ds_,f,:_,;
g e oS sl Y K i (FN=0F) (g bns p2i9m S
e G S ek S g 3 (D) asla 5 (@) 5 2o (YN=0F)
Y S8 5 oLl atasbey 3 Oltzing® 208 sl o
s o Ol oy 58 3 50 3 1) LgaiT em

G SIS o BT 5l ol AL VP 5 e o Y ST
3 ool 03l sy poon 0S5 5 (@) htuad iy s b (6 AR hal
4y ) ldh Jal (2ea b ghtead 2oy 8 616S ot T
LS ol poen 05 93 0 (WN=0F) fyless o S (slad olyan
O oulaT Canes LT 5,87 ey (laplen S 51 eslizd
t,...-g..-_,:Mb&wcﬁ,:qﬁ!@iﬁiqrjﬁ'.ha@
Blod 1 Jy g Sty 70 0 Ay eddy mibin (gladiantLa (g1l
45 (5l3y8 4y zBto Coglis oa by Ay (555 5 Gl i 9 (6015
S gl gaams 53 (Aat healy by g 38 BaaT S oot g n
Y gl gy (o Gt b a2 g8 (T 51 sl e

1pw

(FEPIPH ST N | plait cola ool 93 by hasr 3 708 SVL
S 31 2y plondl oy 658 iz SOLT 0 VG 4 s
plaif 3550 53 0 2 adalion Copllaal S Sl g amy T Ly K
i sladsy s Gy Sl Wb giledlje—a
el g Ay e g a8 (Induced synchronization)
b ealamt L’w.:.b sy s 3 ‘Lﬂu u..fJJ A gt (3890 il T
Lf:‘—"ﬁg;‘:—‘}i)—;&“;—’»'tsb—i‘gf'—‘@gahl:—f
Jeddnd Cgm LS 0slizd (Asltragalus sp) , (Artemisia sp)
ol Gz Collpo ¢ hal 658 L agarlyn 53 by 65 (g ko8,
wm.ugu.ulouwﬁqu:.,,a,jr,u:ﬁ?)
AP PNTIPI. USRI I NN 4+ LIVPPY UK S

Laz b, K

PRy ¥ SilwastaT

g i St (6L ki Ty P16l
JF 50008 Mt e gigas g g ilueslal dP) 3 pe sla S5 1 4
H g by Sy oy 635 5 8 o e Dt )
5 ¢t g3 JUST Dbl dogoun 03,87 igphodis 5 (5 5lodein
Qe pads— Omp—n S i W sl
355 3 aslizl L (CIDR:Introvet® 28 dos 120 € L a)
T 51 g 33500 B 03ls 5 Dlges O3l D252 0 geains
aSdgh by 25 e (6500 3 2 ey damty B0 e laia CIDR
lgeom b s iy g 4y Jleie T 23 La & 55 (Folligon®)
PG:®) bt oy 4 (6903 51l oo ¥ S0k VY 50558 5 G5
3350380 Sl CIDR 3 5 o i iy e o (Struplan
S5 3 S ka8 hia (s V555) OLapa WY Gy dd st
33 s 5 gl (st a4 2 5 e s HCG (Choloron®)
Ak (61 kgSs G (st pua

Olaa 3 gl 218 o e o i
3o bl A 2 Yy lhad iy £ BT sl ol 6l
o2 iy ham dogren 0953 Gl Loyl (6,8 i Juad gz
oy g prd Oy g 4y g Ld S by By g Jalgla s
alii s & 2 38 i Lo g gi b a e Sl 5 iy
prem Jed 4 gr S 03l g i Dl el 05,8 i i)
(st Slag b &S i 3 e o8 Al slapten a3 027 SV
4 g g T Sl 3 Olpuom 405 o geaien (slas 1 oslizal b o2 e
e ST PR RECIUVE AT WU CEY S (FRUMS
Vo g g3zl ghomy glag o8 i dal gla 2o s oty glaz 4
w15, 8 15 aslizl 35 30 aftlan ol 35 e 3 (5085 03l e
s Y8 B YD Gy 5l dings esls rutbsﬁf@wcd_bu@
5538, 8 3 5 Cond s (5,8 Sk Blond b6 8 i
il (68 i 1Ay ¥ 59 53 sudaes (5,8 il ke O p0

Yakhteh Medical Journal, Vol 9, No 2, Summer 2007 123



s 9 gl tn g gamen 1S a Oy ol 5 (s 75 Y
31 3pgm dn) loud 4 5,50 CAE5L 5508 o EuntY) dalllan 3y 4n
F) hen il 3y 00 ¥ i dnl cgla jBun 515500 53 g stomy GlB,0us
O A T P R O

124

s ctasf

Olylsen g Alusd

3 Juolom ka5 5y peen ¥ 50 (Y1) sl ganpn S foled
3 ot asbe s i mn Py glhad oy tialy bl 58 il
S8l asbinad Ly aS” Joad fa by glica oy 7 g5 el
s alyat by 2y pland T 28 ity e (sladphs
L i 4 ey g ol e P 25 aT 5l Jesls 000

XY 2N=54

(b)

e < v
'S WY
% .7 -
£
P -
g
XY 2N=54

XX

2N=54

> guisa o (OVIS aries) i il Aal ohaiduyS (B) suls 3 (@) 5 guia (YO (sasdiphis aadnaslS slad o Sk

Ccu 23ub &g BeS Cidly g yasb (sla gl ulds Y &S oty GhiiiengS () suls 3 (C)

425220 S (B) plidsal pubiong yha Ly (5 L) Ll 5B (SHaPS ( oB3aal 3f uoka dala 1P 45 sapaad ga Y S
(YNI=0F) gl (g 15 s1ad (0) s Ll (LY s L lhand pihiny 08 (51439 O 3e] 3 uota ol
o gl JLaS 50 s sl Cruus doy gl (488e8 Canadh g prad (sUadabors CLliS 3 Sulilacl Lug 45 s pusch £ 93 93 3

TP VY T P

AP (lissals X o lacd g Jlas ks oS3y actiead | PIE



1ol g ubin g $iden oS (ghad o8 (hag Paual g3

$3keas s L Interspecies Cloning olyte cos Lis ;3055
SART 215 0yl & (61658 @0 (YY) 303 ca aaals (g1aiy €
L (it 53U (1ot € Bio g 53 a5y Koigls
WS r A0 T 4 a5 (s S Jtetd 7 fomitiy 3 eabinal
Y8 YA)

W 3 aalizl U oY) A 5y bty et o
23,0 (MUFON) 2oy i B g5 1o d5 0k b iSiilagan
658 ol dizaityd |l o € (SlaeSusnT 0 53 4y 4teat Jiazi plondh
Ay a SGT Ll S Bado lsdaes [ Jast (3 ma 50
<€) 1l Blastocyst) o FY 5 b e Wlatdtys (F4)
428 g3l BT 30 258 saeSiass Jaslinut U1y oo
lin 085,28 S, oy 43 OT U Uy 457 305 350 o el ) 9
g Sl |y 1y a0 Jla- 53 s Ol

& s ART (g5t 1 astizad (glowdy 3 ool cOSta 31 S
(stiotdlys (65 by 3 (IS 00 205 pa (ol 53 RS o puast
ol AE2LST 5 al Sl 95,57 Mg i 5 gy Sty
Fron 3l e Ol 318005 LT w0 Ltetdys 5 S5 Blod 51487
Blond 31 ads pb 4y s Vo0 28 s s gmgn it €
Solilgem 05 5T 21487 ok o ey (53 gl Dl
iy sE 2 53 3p g il wilinda (VF) dizua glas) 5e
et Gttt e jud sl GEils ean 457l SN Sl
2% repan i ST (5 5k0) 5 (2 9TUT 655 ) jub a) )3 2pm g
LS 33 pagr QAT i g oslatad iy ¢ oy bty
S o Ul a7 (glagsS eSS

a3 (el Sillba 5 5 Ol oy Ol Comnl gy i s
36235 Sopraa ol ol 0035 0L slant cOUT (gliy ot
ST ilion umd S (o 2 pla] Getpat Lad U Sl
ST oy il o b ks §y htnd ooy 5 o 2mss
bl ey Solallles

3 S 3 ey bl Sy i) 4 aolllen ol guales
s b 0B gy o iy & Ll g g 6, g a5
olah s timn 658 3 masle g 5 et g NS g 648 L
osle g i glady pn 480 () JS08) o (YRI=OF) sl Sl 5 4o o
U sl 03515 Comeze 5 ST GMsE s 5eaT ) Juol
Y Jgde) izeen s 1y (YN=0F) 552 b gty udlly 3 005
(7 58 dholo gl s ks iy aSUT i B (Y JSC3
32 68 35 b ol 53 T el g5k Clliohen oy
(S alaesl S o5 s ga p3 Solalllas ! dalsl}
st Sl (a3 2y 658 5y (K55 Kby s
45" 3T 51 5ai y (Phylogenic) ¢S5 i 5 et AT Soldlas
o) Uizl Jazat oand s w158 93 8 a05909,5 Comasr Sldad
‘3:.»,,..\..)6.,1&;4,52&:”9.,_,,:.314:,‘.ua.::..lf,m,?,.s
03 (S5 1 395 Jotie ooy pr 33 (V) LIS 5 5ully ol

v

sabe 3 o sapaa ¥ 53 (Y1) cssigliss (ranjgass ulglasdih dgoar
ole g i a,mn Yt g plibual puting (ss b oLo) g ol glyial 3 uala
3N oaldiaad Ly 4 Lol yhas L glidsad iay g a8 bl 3 Jusla
($aa0ks s . Cab g phaih ST GRaE Buuilg paad (shadgles Culis
a3 guling 9 b s # hjaal 3 Jusla oud) sLaalsd shaal ubualys

Suaah ot Ghas (ol g puling £ 91 ¥ b catii

(] wlaad gl oylacti gl pga
ool pisessS wiguk  wajus
ov A 1
Poip ar M ' bl ghiaa x pukny g ol
s or ] v #
[ aols b
ar » Vo ey gl i gl
LT ar o Y r
oF aals ¥

P A8 39 e Sl gt gl g3 Ly ek cages @30
LrL..;Tu,ﬁmc,zz,'.....x;,,su,ﬁ;;ﬁuﬁr.nj_.bab;hj
30 6,8 S lad 53 e 3 35t gpele Guliond 0393 ObY
yn a5 4 erbe 55 T Jaddys o8as all 61658 oy
Wy);Mbsh&#jl@j}d-ﬁ»ul:l&»l;i(JEL&
ol Uad n aam JalS” (555 oy ga o W

e

REISRTRLRC JUpo: U P P NPT gt SR T
St AU gy 35 St 05 ol Lab 252 o g JalS5
s i a3 Olanil (S Altan l o Ced autz§ 31,55
4y bl slapla 03,87 305 b Call; slmab b 5 1500 S5 sl
Al ghgol 2y Silily U5 s

wople ok § Cbli> s lal i SO Ty ot o
Sy Cadom 48" o Sk (DiDIVETStY) 2y 5 5957 (5085
g5 0S5 2 eSS 5 Sk s Wil pa okt 455
Oljes 457 353 oo ipuema (Threatened) 4ugs 5 a0 53 glas
e dle i o 5o 8T Sl g 5305 5 035 il a5 9 g 9 15
A3l (g ks Jalyo b g s folie 31 2 g 28 shaind 3 a8
& Bl 5860 sl st bt el (1Y V0D
24§ el ey c Ll (Habitat Prservation)
o4s3,8 1)) (N situ consarvation) o€ 5 s 6 s
LYF) o

oz 92 Sl sl ART 0 0 ol glaci 2y L
3 fas s 53 SkisE  gAT (gl g i 5l iy e Ay
s g 3 ) el 0T 340mg 40 s s Aol talS” 55
Seslis ot OBl giloan b (oS5 S €
i 0B SWESSLL g3 a2 (5 g8 Sx 35 pLs
oaits S5 oy 55 (Genome Resource Bank: GRB)
(5238 cpal ol il o a 3L Sl 53 Sy st

Yakhteh Medical Journal, Vol 9, No 2, Summer 2007 125



4l opd digad sy il 658 ol sl g Ll (U s
plet (muflon) ey NEHWI SR PR FOPPRTER N YO 41
Ot el e 9 (0 JS2) (ganignn 5 OgaiT ks (1Y) 2y
adtla oS, Ol e s (Y JSC8 5 Y g a) pblo Gadoe T (elhis S
25 (ol Ofziens & laass Jeudtey i astizad O Kol Fladds
Wl iy 8 536 655 53 (55l il slonds

GRB) 335 ¢53L 2 pltund Aoy o8 (S5 Jihy y Jais ¥
P36 ol S orges IS 39rs Sz 93 5 il on
S \Saly 0ty Tys Olizs Ll o il o 53 0T Al b 55y A2,
53335 slaml Slilpes 5 i (Gla foud Sdors (sleot Cgr 1 45
@hisS 5,8 B b S Bl 55 R (sl Ol or Sl
Lals Ol oLf.:.a_T 4y 50 3

CFRLE

s 448 50 S5} 6035 P Sy ) tailas gl
hadns Jomitty 3 astizd O 5 gliad Aomy dtiny$ L sl
sty g 90 458 33 (bt plonil (slimdy 53 ! DlukihnyS
b%}}&f&ﬁ&;ﬁtﬁ)b#‘dh.\:ﬂ‘
5345 300 sl 4 Ot il 2y oladi, € Saif Silaints
Ju 3 Kz iy (ol L asT b il o cpglis oo
s {Restricted Fragment Length Polymorphism: RFLP)
Ghbs sy S Byl g3 505 9 (S 0027 (BT (s
Sl 3 50ae 5 slin (53 0ly Lilgi oa 521k plomil Dbl Cakiine
Al Dla 5257 S 45 sl 5 S oo

JRiS 5 paods

b ojisl i Sadara g Jos 5| il dalllas 4 5a
ol 0 paakd Ol g 0SB Sy SoljeganT 9 Olgiae! Dl Canns 3
S T ablS donwn ;285 Oly) 4y 30)3 et G ol Olilga
5 tls S e 295 LT W, o el =y She o
by Qglas (3 L2 rndlae 260 GUT iy ;5 0aStng s,
WS S ptE ety daad 28 GUST  y OL g etSiiag iy
Ol (S Olldann (orled & 930 Slosm 1 OhilEn ripen
8 e s 5 352 45 0glS” GUT i o puast 4 Ol
Cadls g o g (B L3, o il an gl Sled 5
S a il bzl 01855 311, 6T

References

1. Valdez R, Nadler CF, Bunch TD. Evolutich of Wild
Sheep in Iran. Evolution 1978; 32(1): 56-72

2. Zohary D, Tchermov E, Horwitz Lk. The role of
unconscious selection in the domestication of sheep and
goats. J of Zoology 1998; 245: 129-135

3. Valdez R. Fecundity of wild sheep (Ovis orientalis) in

126

Ollsen g Siludd

WS 5 ghshs s SGILT 31 esbiint L OhitienyS ESFlazunemn 5
1T ogs (Transfering oy iuils 4 Joy o CloMisl 3 ag5 5095
iy 8 a5 K il 53 il Dl § 4 S Bl OL e
4 3 Lpd e Lisuoa (SUDSPECIES) 45,1 5 L (SEMISPECiES)
45 ikiran Olidms ol et YU LT Oy om Oy s e
s gl 3 ) Oy Y Ol tom g kiien S (Slasnnar
24 plan 53 814 don gl A (D930 8) alls Ohkzin, &
HalS” (glap gag ;5" albas Ly (hoomg (ks o) 48593 Okl &
033 oy ca JaS 4y 1) 313 343-y (YN=DF Y BA) uilonte .2
Copaz phod |y aallles ol a5 900 5 OgaiT gl Oz 287
plasit 5 5 b8 Slafllan 13 43 48) 015 prand glid 2oy (glag 3
R gl gty 658 oty gn S5 4y b oLl (3 pii g
ool Jazst g Sl eila s b ob (2135 (5Un SineaT
G658 Sonal s g s 3ty on s 4y Rt 0T (g143,8
Sl antin MalS oy g delllen sl 55 Aol Al 5 2y
3 Jradds s ottt e ey 3 glagle 5, Vol 8 ol 0T
L g o SuSCy Ly (Kooid et 5o LT JaddyT Slospunst
S o O84S il (g 4 5 F 93 (S5 Slogras
o ke 2510 sy Jlite 55l 43 655 33 pa ey iy
Ol 3 gl B ity 6,5 93 a5 28 07 e
P2 Samnggl Sy Cabla b Bl 4148 Sy g g gt - Sz
et 335 Ly bl s el 3 e 5b 4 53 558 s
o) o) isla 5 1y 5ol ol 4y 508 i a3y Ble 4,57
o g Jeud g DA (G Cp g 53 45 el 1 il
ety oDl ok by g alif Cugr 93 63, 8as SISAY 4w Jlial
1CaBls dalys 3gag 3451 4,5
7l 4 phst Lt csla e (65000 oty 6 o e
033 ukir g 3 ol (homy g8 el Sl eabined U LT o san
S5 lgs sl 51 e (S5 Aaled bl s 0 Sti) Dot
e 4 (358 e )8 sl (UGS 53 48) 2oy o3
S S ey b palle 65 (sl
ity 3 a3lizal U e plitoad 2y 438 JalS” 51,55 oy e 43 Y
et Copepsh e gaogealy (Wl O i 5 55857 5 (5l
S eabisal U Olyi o ¢ By 7 45 Silogm (slacd sl 035 4 Lol
Slagser g 4 B ST 53 0 (51085 S lager (5ol
o 4 ST UL 3,87 (g 655 ealeg 45 o (g bt

Iran. J of Mammalogy 1978; 57(4): 762-763

4. Nadler CF, Deutsch L, Lay DM. Isoenzymes
comparisons of wild Iranian sheep {Ovis Linnaeus). Com
Biochemi Physiol B 1976; 53(1): 123-125

5. Mohr M, Jannatabadi AA, Aslani MR. Studies on
haemoglobin polymorphism of two breeds of Iranian

AP Haaald X 0l pgd Jl 38l Sy liad 1P



Lol 5 pubn g ihun g8 (514508 (a0 Sasalss

sheep and its relationship to concentrations of iron,
copper, hamoglobin, hasmatocrit and RBC number. Vet
Res Commun 2005; 29(4): 305-312

6. Bunch TD, Foote WC. Chromosomes, hemoglobins,
and fransferrins of Iranian domestic sheep. J Hered
1976; 67(3): 167-170

7. Lay DM, Nadler CF, Hassinger JD. The transferrins
and hemoglobings of wild Iranian sheep (Ovis Linnasus).
Com Biochemi Physiol B 1971; 40{2): 521-529

8. Bayat H. Iranian Wild Sheep. Isfahan Wild Sheep.
Documents provided by Isfahan Organization for Saving
Endangered Species.

9. Scientific data of Isfahan Organization for Saving
Endangered Species

10. Corley-Smith GE, Brandhorst BP. Preservation of
Endangered Species and Populations. A Role for
Genome Banking, Somatic Cell Cloning, and
Androgenesis? Mol Reprod and Dev 1999; 53: 363-367.
11. Comizzoli P, Memillod P, Mauget R. Reproductive
biotechnologies for endangered mammalian species.
Reprod Nutr Dev 2000; 40: 493-504

12. Pimm SL, Russell GJ, Gittleman JL, Brooks TM. The
Future of Biodiversity. Science 1995; 269: 347-350

13. Bainbridge DR, Jabbour HN. Potential of assisted
breeding techniques for the conservation of endangered
mammalian species in captivity. A review, Vet Rec 1998;
143: 159-168

14. Holt WV, Pickard AR. Role of reproductive
technologies and genetic resource banks in animal
conservation. Rev Reprod 1999; 4: 143-150

15. Wilmut |, Schnieke AE, McWhir J, Kind AJ and
Campbell KHS. Viable offspring derived from fetal and
adult mammalian cells. Nature, 1897; 385 810-813

16. Kato Y, Tani T, Sotomaru Y, Kurokawa K, Kato J,
Doguchi H, Yasue H, Tsunoda Y. Eight calves cloned
from somatic cells of a single adult. Science, 1998; 282:
2095-2008

17. Wakayama T, Perry ACF, Zuccotti M, Johnson KR,
Yanagimachi R. Full term development of mice from
enucleated oocytes injected with cumulus cell nuclei.
Nature, 1998; 394: 369-374

18. Tian XC, Kubota C, Enright B, Yang X. Cloning
animals by somatic cell nuclear transfer — biological
factors. Reprad Biol Endocrinol, 2003; 1: 98-104

19. White KL. Establishment of pregnancy afier the
transfer of nuclear transfer embryos produced from the
fusion of Argali {(Ovis ammon) nuclei into domestic

IPY

sheep (Ovis aries) enucleated cocytes. Cloning 1999;
1(1): 47-54

20. Abul Hashem M, Bhandar DP, Kang SK, Lee BC.
Cell cycle analysis and interspecies nuclear transter of in
vitre cultured skin fibroblasts of the Siberian
tiger (Panthera tigris Altaica). Mol Reprod and Dev

2006; in press

21. Oh BC, Kim JT, Shin NS, Kwon SW, Kang SK, Lee
BC, Hwang WS. Production of blastocysts after
intergeneric nuclear transfer of goral ( Naemorhedus
goraly somatic cells into bovine cocytes. J Vet Med Sci
2006; 68(11): 1167

22.Li Y, Dai Y, Du W, Zhao C, Wang H, Wang L, Li R,
Liu Y, Wan R, Li N. Cloned endangered species takin
{Budorcas laxicolor) by inter-species nuclear transfer
and comparison of the blastocyst development with yak
(Bos grunniens) and bovine. Mol Reprod and Dev 2006;
73(2): 189

23. Murakami M, Otoi T, Wongsrikeao P, Agung B,
Sambuu R, Suzuki T. Development of interspecies
cloned embryos in yak and dog. Cloning and stem cells
2005; 7(2): 77-81

24. Lasley BL, Loskutoff NM, Anderson GB. The
limitation of conventional breeding programs and the
need and promise of assisted reproduction In
nondomestic species. Theriogenology 1994; 41: 119-132
25. Keira Sm, Ferreira LM, Gragnani A, Duarte LDS,
Santos IAN. Experimental model for fibroblast culture.
Acta Cir Bras Available on URL:hitp://www.scielo.br/ach.
26. Ansari HA, Bosma AA, Broad TE, Bunch TD, Long
SE, Maher DW, Pearce PD, Popescu CP. Standard G-,
Q-, and R-banded ideograms of the domestic sheep
{Qvis aries): homology with cattle (Bos taurus). Report of
the committee for the standardization of the sheep
karyotype. Cytogenet Cell Genet. 1999; 87(1-2): 134-42
27. Balram S, Dragicevic S, Meredith T. A collaborative
GIS method for integrating local and technical
knowledge Iin establishing biodiversity conservation
priorities. Biodiv and Cons 2004; 13(6): 1195-1208

28. Pukazhenthi BS, Wildt DE. Which reproductive
technologies are most relevant to studying, managing
and conserving wildlife? Eprod Fertl and Dev 2003;
16(2): 23-46

29. Wen DC, Yang CX, Cheng Y, Li JS, Liu ZH, Sun QY,
Zhang JX, Lei L, Wu YQ, Kou ZH, Chen DY.
Comparison of developmental capacity for intra- and

Yakhteh Medical lournal, Vol 9, No 2, Summer 2007 127



interspacies cloned cat (Felis catus) embrycs. Mole
Reprod and Dev 2003; 66(1): 38-45

30. Thongphakdee A, Numchaisrika P, Omsongkram S,
Chatdarong K, Kamolnorranath S, Dumnui S,
Techakumphu M. In vitro development of Marbled cat
embryos derived from interspecies somatic cell nuclear

128

Olylsen g Aludd

transfer. Reprod in Dom Anim 2006; 41(3): 219

31. Loi P, Ptak G, Barboni B, Fulka Jr, Cappai P, Clinton
M. Genetic rescus of an endangered mammal by cross-
specific nuclear transfer using post-mortem somatic
cells. Nat Biotechnol 2001; 19: 962-964

AP Riagld ¥ 0 jlact ipgs U 350 S8y dalilind  TPA



