DOI: 10.1234/knh.v1i0.10 % WA oL o ol (8 055 ¢yl 5 515 alows

3 3 29 L ‘L"Jé ";‘vL@{ Sleds 9 vt }1.9 eli.i.;\)

9 09> Lk 59 ¢ ol wly Jolgs b aumilio 4o ddw o las I (w9
P Plo y! Sl b J gl

. ¥ . (AR ¥ . v Yoo '
Lv)w' ¢ Um.«]au.;‘fo Ml ‘ Jlfp&zww Jl?;w ¢ L;DP).Q‘A@LaK Oy ¢ (pko P20 1) 30 ¢ PARO 0go Do ¢ j9 3090 ul).Q(u
Vi
e

.qu.quu) 09; —d.il.v F?l'c IS —._\.g(..m L;\.\JBJ)E oKy -

cswlidiCan j 09)5 —auly pale 0uSily — (6)lg juuw @uS> olSiils -¥

2Eleyd pole 05,8 — S jrold 0uSlild —dgubio (g y olKulsly —Y

oo (S g (6ol sla gl 09,5 —apuiie (IS Slay -

VWRYAIYD 1y eyl A TAY/SIS 1l yo g )b

R

Lid> )l odge i iz 40 ) pai] polto wdss ddlsg ddo Sl polaB] golit Jolw Glaicds SaSailo ] ol slo fole rdoddo
20 085T 0 oo | oo Gl cenolio Lyl (0,500l b dcio pLiS 5 0080 (65508 polte i ] e S ol i (2 lisios
olets sla sl g5, p Slellle ol il &5 lods bpma pliS ol il g olaiil A, oo 5 oo alSisloi] Lyl
S Srs Sa) Ly Jolpe b delio o Wb g F 5 Slse dad ojlac T adllbe (ol o IV Cunl 48,5 & g0 ) Iiliny (5T le ]
G5 N8 s 90 P (855 lepe] S0l (slo ol

sl s g5y » LIF 3 DFGE GDNF i) Lol dw b duglio jo fb g5 5 ige dd ojlac il adllbe ] 0 g, 5 olso
iloil 0,50 Jolpe digy Sl G pasiio I ey S8 1F (o o jlod gy Ll (B 0 iP5l S0l (slafple
b 5l d 3l sl oo 3 o) S 55 G it OCTA 3 by s s 3 255 3 s o g oty L o
Zdds slx/Real-time RT-PCR i,

e 5 P 0,5 b deglio 10 Jb ug)P 5 Sipe adw ojlac b lad jl s, Yoz GeddS jl eg 5 0l Gl ool o il i Y
sy gl dioly lid ous JSis olo S olaei jo |, (slabim=Mo Ll5 oglis [,iiS slodipes b duglis ;0 LIF gbDFGF GDNF Wi,  folse
b s Sl o iro 5oy OCTA (5 ol ojla j/ dide g0 CeddS j Ly a5 0l lid 0 5 ol

00,5 o s 1,5 A, folse ol L5, L6 L] cenlio 3Kl Glaieds Wil o ddio o,lac ol lis adllbe ol ol (g S Al

Email: - 0V V-AYPYYYY 2 ylod - OVV-AVEVYYY (0l ¢ caliiionsy 09,5 ~aih ple 0aSaily —dgin g, olKails —obl LSy ol (gloid —aguine 1 Jgsemmo oy 95"
Ar-Bahrami@um.ac.ir

(&9 Flo gl ol sl sl plig 9 L (g5, » golaitl ol else b aslio ;o adn o)las Sl gu) (ool Lo oo
FAFTONTAY 5 5 Lails oo

7Y



J.)&“Aﬁjﬁjsﬁ%\j@”

S5 5ol g3l cadshe iy Jolse 5 adn o )las

Pl o> & cunl (2Bl lasee 3 o] dly () bl
Gl 04 0dlil )yl biny (565 g9y 5 JolS jobody asly asdy i
bl sldshe 5y p Slsde Sllas 392yl L (V0)
(YA =Y5) ol o ploxil yipe B0y Jbdysesly

S (Byme VooV Jlo o &8 IS S5 yp 09
Ol Wlgs o oligS loj e )0 &S Cansly wlie hgy (g o0
P loyl bty Sl Jobe CuiS (59 |y e Ll g g
b9y cul jedlatl b adlas cpl )3 (V) 3905 Lot ()] gy
0l gy ()5 Ay Jolge b duslie > (b 5w o)lac )l
b9y wb Ca> Rraltime RT-PCR iS5 | piomod ol
olaidl 0f S plyea OCT4 (o 5l eslial b g (IS JSis
Guslie (n b (Byme 34850 cpl Ban 08 olitl (o3kiy Jobo
MK g S jgatedy Cuendl)S o)l wby Jelse
Ll aligiogs Lai> & sagil g S5kl 3kt sla ol
il e oEitylojl Lagee 5

L3y 9 dlge

Gallus ) as s imgh cpl ) odlaiwl dyg0 (Sl il auio
(Hy-Line variety w-36) ,li8 455 (g,b0 ol 5l 5 054,55 (gallus
P199)lS Lawg ladr g2 00D 4 Mo SEpo &S 55 5l &S AL oo
oo A B ploe Sl bade qpli b g 9 805 (o
A e 9 (P98 b Al Ve o 4 dop Ve S hwg aay
Ao ol Ve e« Sign sl gl PBS Jslowe) Jlazl 3L,
505 Jithe ((pmanloghs il il o )3 £S5 (o <S4 g ooy

JIl g bacy @wan <l gl oo adgl cuis’ con
2 9 S S 32y sl Slabad & 48518 (SHe wan 3)90
(Gibco) DMEM oS’ Lme gsls il 25 Jobo cutS culy
Joblgalye Ly (FBS) 5B (gwx pyw 71+ Lawg ond giis
5 ooy yid dee jd dslg Voo o Ymmol (yoliglS ) ce.Ymmol
Cels YA CusdS s B0 00 S plogis yiwl Vo mg/ml
20,5 sl L S oo

o sk bl 55 QLB jBlnd 03] (hlejl plool
odalin 5l prlos joy 0 9 Bad ey culS S b ol
25 b a5 el 4 cutS lagme lan snd S5 a8
la Jobo 4885 03 o 5 5 4Ll o yd ¥ asillo 3l ol 4 e
b dw b Jsho g 0 2yl 2840l 2Ll e ol I ey ad S
BCIP-(sljtungu Jolo nJsho (5950 9 208 g PBS L

a5 a8lsl (pH 9.5) LB blawd o5y ,8L olyea 4 T/NBT

odalio b dddy Ve loj e ¢S I s (Thermo scientific )

sdsle Gileil b 0 35 ey Koy e Sy S

14

doddo

Alwd 6015 ol L;LmJ9l~: g@ﬁgl@m\ ko L;LmJ9lw
2 eyl polde Mg g atily johs 4l Lid 59y ddn plS )5 &S
slodshe ) 1) 23be g ol ot 5 55l (S35 Jsb
Jite dny Jos @ 1) (S SleMbl gyl wg b wilgs o (2l
(V) 35k

olyon 4 1) (Yol ao50)b el W5 (59 p Ol a1 L
sldshs 2lig 555 9 2 s> ean 5 adlae () )b
s ) 539 52 Al (F) 23,5 JETARDY JLo 51 gl
(0) 22,5 5l (Mo tuon (59) 2l (o3bty Jsbo o lsisa,
Sygo bl g hlsliny plo 59y 3 oke cnl 350 > Slol3

@b oer 5 lipsel absiye Sl > lasle ol
Ul » 09ML ‘(\\ 9 \') Ji)l.) LEVICESY ‘) stl.w‘ u.uﬁ.s P oo
255 Sl ) wilgi e o3l sbdsle eyl (S Glyea
o 5 sk () 4] & €l (WY 5 ) S, 5 (55l
Oldlles o siib o b 1) Sy cleMbl sl cobl a8 siws
So gy Wlgee Jbo phgle Mg g o)l gl Wy
b cwlie JBl (S Ol bl Cap cwlie Joho
(F) il 2 plee B

O ol) )3 P8 (e g gl 0ad S5 sl Ul & a2 gl
Lo 5 B Jslo ol oo cutS g |y sdiad))) clillas
695 52 oo Sllllae 58 b Lioly oyl 53 ansly alStoles]
Lyl g Jls o geoen ((V0) cwl adply Gygo by
S et ol 3led Sl oISl o gl ) 0gn S
Yo IS Gl el ogde (V) 3,5 wal3 (ool Jolo
LA WY)W )5 2wl Sl Lawgs 00 detio g0ty gl e
o B8se cutS &S (gl S g Gnytere s L
090> sk ol Gse Nisy (ISl ub ol olSiylof] )5 o Jsbs
(V) Conl 039 (gla3sS o > 9 (V) slsS
ol gl soyp d9ine Slllle p31 sl ) ks
WUl it Sl dol LalSilel cuiS LUl 5 Sl
of JEs g ool cgla sk ol §1 edlizl b eyl s o5, Mg
(VF 9 YY) ol oy plosl gy (1) sl JB bwgs Ll

ol gl ©oyp Clllae Sl Bl (e 3929 L
son &ly 3 & pE (pyiere Glen (BN (9955l



ey j:lLl AN ﬂ)\a.:' A )92

ﬁ)ﬂ}v@‘é@

O 9 i)l gl olies bawgs 8l pe 5l Jol> RNA
Sl (539l (GENET Bio) DNase | o 351 lawgs 9 13,5 cdalé
09550 )132 45es 3] Laogs Caleg )3 9 13,5 Bl (095 DNA
W)y S b asle CDNA (GENET Bio) SuprimeScript
05 olgea GAPDH (clays la S5kl 5l ons adlu cDNA
@bty sladsho 3 &5 ol o) plyea STRAB 5 (KL
I b odlitel 39500 ole ol 5 ey ok 035 9 (5555l
Coiph o) ole op ol 3 ead eslitl (lajely
g  (Forward)  CCTTCATCGATCTGAACTACATGG
o,les L (Reverse) GAGCTGAGATGATA ACA CGCTTA
oscmed 9 GAPDH 5 (lp (RefNM204305) Lol
{(Forward) GATGTGAGGGACAGTGGAGGTAA
s)les L (Reverse) CAGAAATGCCGCTTGTAAATGA
oilejl N3e STRA8 (45 (clp (Ref. XM416179) Lol
IS YO w9 03 Sl anyd AF clod > ddds ¥ O jgoa
MyS olw dn > £ lad Al Ye g a0 AF slod 4B ¥ &jsoas
VY slod ddBy & ol o 5 05 ol dsy VY sled 4l ¥
b pldy ploal oS Sl 4
55 oA aislo CDNA ( Real-time RT-PCR islojl pbsil (¢l
w3)5 ool yalejl )3 9 0d 3.8y a4 S G 4 JS als e
;1 {(GENET BIO) 15,5 odlzwl SYBR Green <5, 5l iolojl )
Olysd o0 OCTA 5 5 a5 odlistul il 3y ()] lgiea Bactin 5
syl Jg w85 )5 gl Glee epn s Lol 0
bos ol e ol osliz
(Forward) GCTCTGACTGACCGCGTTACTC
oyles L (Reverse) CGACCCACGATAGATGGGAACAC
Oeed g Bracting 5 (¢lp (Ref. NM_205518)  olwlus
«{(Forward) AATGAGGCAGAGAACACGGACAAC
o,les L (Reverse) GGGACTGGGCTTCACACATTTGC
Uiolejl .09 OCT4 5 (¢l (Ref. NM_001110178.1) _lulis
Lyl s b plosl Hlumina oKy jo il oo /Y lacigsy S )
Eopd g d,Suiilo dny A0 (clod ;D i8> Vo g iule]
Yeoogax A0 glod agl Vo Oygody [Sw Fr o 5 STy €l
oo Al ye g 5 423 VY (5lod 4l Yo g a2 )3 £V (glod 4l
Cidody djd +.0 Liul8l b ol Sl 4550 0 150 5l Ggd aoxie
A5 plosl 4l 0

5 AW

o P

iabojl sloog,S 55 LS el @l sylel oy sl
B ednlie LeeSee (6yg gSorg s KeS 4 sciliseo
or She Wb ghled b ST g plul S s Lile]

7¥

Olyea (Bge P19 sladslo 5 (e JpuS plgiedr (g
Sk a5 a3 o J S

asy (Testis extract preparation) dw o)lac dus (sly
olidly 5 15 gl sl il o 5l s g 5 hoe 5 gt
Jobre 9 20> Ve JSU bwgs bawg gditand I gy 505 (njo5
&5l sl Db g edlg) g Jie (SI6 Ayl 4 lacdly PBS
Oigen GBSl (pl e B8 35 ) 1lTsen lawgs g 43S )3
4 9 20,5 Lol 25w PBS Jobro o 0 ¥ (S (oo Cond &
¥ old ;o g Veerr g0 50 Cuslu pud Gdo &y g b 03] o A
GO9S Y yikd bawgi 09y Jslowe b 03l Cogu) Sl 42
2 ke VO sladly ) sl | 9 235 eyl
WA 0y 5 desie dly —Ae 58

Vb 3 e Glajles A S5 il (b sy
Cadsy 31 oxle Bl il g b Jole jolate (pl (sl b eolitw] 41
453 (BD) (F95Sue Ve o jikd jl g 43 oS (s 5 Lawgs T25
B85 oyleds sk cpl G 23,5 Bls cusS 5l 8Ll <l b
Jitie 4B A7 Jsho culS culy l Sale S 4 Jgo Voo er ya g
b oas aslsl oyl et Of osile (Bb JB claals > wus
Gl Slge CLlé o5 w3 5 bn Jsko S Lae 5k
2 el S @ lashe JolS et 5 el W eSSl e
adllae (pl pd b aB)S b s S pbsl e 4B i
S 0 bojlas | i S Yer g Ve Fe e e o

GDNF 15, Jolos cpuzmen .000,5 odlitwl cuiS oo i) oo

Vo ng/ml o Y+ ng/ml A& ng/ml clale b 4 LIF g bFGF
A5 8,5 e 50 ),ST i lewd e (sly 0 eolail

CuliS Sds S Hlain g0 Hless ol Ll RNA el 4l

2 9 085 085S s g B gl ol e b 48 Jolo

bwgs Vortex 4y o 5 Ab adlsl (Invitrogen) Trizol Jel>e

o P

Yoo g b eSSl 5L (glod )0 dddd O Cdedy (oo L plol yigunl
U slod 5> 4aBy Y Toaome g 13,5 adlsl o &y pydg S iy e
393 b ¥ clod jd aids VO Codedy dm dlnge 3 b 4SS
Flonssl o2 o8 Olie & 29y B 4 5 Joi Sl VYo g
@8 Vo Cdedy (e 10,8 4SSl Fu (g9 4l VO 5 A sl
@ AV BBl Lo Vo Syl VYo e g 493 b FOC clos
BB ) Gdody gl 90,5 dgpw 4l Al L g b als] Cigu,
Jolome Qs 5l L g A5 Syl \Weerg 590 L ¥C clod
FadgySao Vo 3 |y Cgw) (Semi-Dry) b SWis dos 9 (29)

A5 > DEPC,H20 Jslxe



OLSan 5 55555 O gr

S Sl 63l dsha 5 i) belge 5 a2y oslae

Rafl &
T A

b8 U Giulosl g odbiy (sl ghw e JIKII-Y UKD

\
‘ I R

S &
3 ,7\\6‘—@?\@
N

N

35

w
o

~
w

[
o

S31U0J0D JO JaquInu AFeIAY
[+
w

-
o

w

o

N N N N &
\\6‘ i\@*\\wﬂ\\ﬁ
o¥ oV o¥ N O

N 4 N

v o)
&
S

Rooster testes extract concentrations

Gl gcdile > IS LSS 05L lamalio owym =Y laged
W g Cunl 4B S ©j90 LSS i 0 labejl) (oS ad ojlas
(vl o (4 )138 MEaNESD W yg0s

¥ U Gleoyles cioh sl sald dged dcuws |y gyl sxe
s 55 Jloys i (sloJsko J RT-PCR Jpuams 1S3k o i
FSee Ve b odd o 55 (x> pyw o> Ve (gsl> DMEM
How by cusS lae il o o 0 g ady bl ojlac
Loyl e 0 Gige ddn Cl ojlas e Sie Ve b odd
3L o LIF 4 bFGF GDNF 1, Jolge b o jlos ¢ Jbo s S
8l o)lac b jlos )y Jalge (sl sles o Galesl ool
Wl diged dilums hge ddy Cdl ojlas b jlad g g A
(¥ Joged) 222303 1y (63U ol el

70

s ) ool L (i lad 5§ Jols gl o OS] 361 oline
Mann-Whitney ¢ Kruskal-Wallis (sl 5051 g SPSS ,l53le 5 5 ¥
le,o)] oS ol b ploul Tukey O}o}] 5 b odlatwlU
85518 b )50 0di5 Jlosi 09)S s cilise

LA Jate Caly S 0 b Johw «udS I jgy 50 CuddS Gl s
ol ol (Sod U5 L dligyd ladse le
@M el BAD 013 ) asuie JSU L SeSeile
Shom Bad ead Canla Jolo () Glusgnd 5l &S adql ades
55 oaalin oS el 53k oo so 2 33y Sl oS
i slo s o33 5 4yl sladdst s &) U5
35 Spin o st N1A) ot Yoo LaSyir b S plose
S Pyl 3l (ol b uien 5 0dd L g0
U Blaud geeil Cute i (V-B) ply Ver ol
SP byl ladls jadls Kb 5 (V-C) plp ¥ ol
Ll 0045 03 u;.ulgu (\—D) )gl).g ¥ ‘S’lA.S))J

5 el aimmen g Cute ba S LU blawd iulejl 5
S5y (59 9 (dligymd slaJole vy Cute 3,5 sl sl
Cuto Glaloj] 4 P19 (gla Jshos (prian 235y ko g a2djds
() JSa) 53,

P e ddn olas 350 > (IS S yn @l
09 diged aCawd O+ WML oY pliml - pliml claclale
oS Lo Vo UUMI ol o Ll aizils g blne Lils8l las
) Jhrses) 435 i odd LSy S dlas o it oo las
oelile )5 (hse ddy ojlas 3y50 0 S JSi Ghalejl
blize Sl e ol diged dcuws O+ WMl 4 Y- pi/ml
Maw oy i ojlas cuiS e Yo pMI clale (o Lol aisls
piiml cldale colos > (Y loges) 0,8 asuie oid oSy Gl
Ui g 20 e Caa bojlas ol dige clale lyiea, V-
YL elbedale (5 (Y 5 ) Jlaged) 45 4, Ll 5 OCT4 o sl
Cuwd jHy 293 (b JS (598590 LI I I Jobo aojlas
CwgSee bawg glid g 03ye b g g gt g 03>
A5 edalive

05 sle oileil 350 bales alS RT-PCR Lilejl 5
Uy GAPDH (3} 5y50 ) dx kidgy Cute STRAB 5 GAPDH
Dg e iwlojl ke

odd yudd dnhy slacdale Real-time RT-PCRislejl jo
Ol ORIl ad) Jelse o (pizmen g adn cdl slao)lac



yyay j:‘lLl AN a)La..i: A 09>

&)M}Vﬁ‘:&u

5 oslial y itee )5S Wl (YD 5 VF) Wlodgs drgi 3y90 ok
5 2l b sk o) Lol 8l lsicay ahy @l o lae

Pl pstie ok cnl oy SedS by 40l 4 2265l
VooV Jle 5339 50 b plae @ badsle Kgn 5 (2l os
Ot (YR) W3905 (Byae |y B 5l Jtae g w2 gy oo
ol s gy b ol elawalio byl 5 dly (630L5 Copu iy,
GRoR > bl (Byme lisebl BB g cuslie B9y Glyiea )
S S e S 08 LS5 SIS cw) 9 oy ol 5l o>
it @1y Uboe g oy adn b ojlas 13b Wl e oisS oo
il 8]

S lol ool o il pasie Singh o @S
g cudS BB auia o5 (iRl gy Sl edlatel b By
Lld 5l b ok ol cpiomen i oKisle] lase )3 (6l
390 STRAB § OCT4 ol g (all5 bland (yse5l «Si55lgh)g0
W8S 518 bl

sbdobs cuiS 3 patuie A3y Jolse yob Jlb > 428
3 Joloe ol ehas Lol Wlosds _Byme 16k o5 3lo peunl (3Lt
S glodshe s SAI by ady <8l S0 Jelse il
ziy o Jelos 281 s (GoS gilopl (slaJsho Ladlro oS
2 T7) 85 aliwds A8 she cnl by (s )3 9 WS oo
)ks 5 SCF EGF (LIF bFGF GDNF ygomen elos iy
(YA 5 TV) Sodee iy Jgiye s by ;X3 Jelss
b g sladshe 135 o8 55y SWlas 2Ul5 ol & a2l
(F8) cwsl 485 @90 Jelgs cnl 2injls sla sk

bas cax jd Slg o ady o)lae ap slaclale 4y S
&S LSS Ll sl Jos S8 gle punl (g3kis (sl Jsho ol55045
5 e ol ) 5V clacdal )5 a5l oyl ol Conl S
Sojls 395 oS A5 odalie bohs (ly o (> 9 S)ke S
dn duag <l ojlac &S Sl U )b g JSS b o glaseS
05 ol QRIB ae g IS U8 3 e ) e Sl eg S
bis )90 Jalse J) S plgea pob Jb > o5 OCTA
(F2) Casl 00 aslid oS giloyml (ool sloJshe aljgoss
ez sladsle 55y 2 ige adn CBb I alols ojlas acus
sl 2l 039, oz g> (365 Loy

g bis g9y p ddn b olac cute Sl 4 a4l
9 4upp oS (b Ol () onl G Plopl by b sk

55

35

25 1

'™
wn

SIUO[0D JO JAqUINU ATFeIAY
=
o w =)

I ~—
a A N 3 S S &
.5 A g“ ‘}\6‘ e\@ Q\‘“ s\“ S\\“‘ é\\‘
) \0 ,"0 ‘,’0 ‘\00 ’\'QQ o \‘3
B\
&

Mouse testes extracts concentrations
o las ciliseo GBS 5 S LSS 833 Sleuunslio s ¥ 13905

Gygpon gl g Cul 435 G900 S5 G ) Glabejl) (ige adw
(ol o (43,135 mean+SD

Sample 4

Relative Expression
P R T

NOA e kN W

Sample 1 Sample 2 Sample 3

Sample

Ciliseo gl jlowd 9 J S 2955 3 0CT4 (45 bt (08 oy y2 =Y 510900

- .

@b oo 9y » cwlio Ollas goyd caa p5 oyl
sl Sy B aBilojl b ) )] caslio (£)l0S5 5 cusS
5 LIF GDNF jgomon sope M5y Joloe pdl oo b 5
Caol 0l giloaige ohlsbuy b gladsle s5; » DFGF
w2 (595 Ployl (ool (ladshe g9y p oyl ol (YY-Y)
S Ll (1F) sl 005 Lol Ll 51 oo gl 5 005 yiuloj]
@l ly 3 gl 4B, g0 (B 3590 )3 s ol
B8y 2 @l Glaeas Lk, 5555l sl sla sl A,
AYY) ol 015 S5

ey oSt asy Jelge 5l ooliwl (clagbgy p egMe
or Oen g 500 la ol b sk opl (iSen oo
CuiS (gdn dw il oolaiwl > g saiSain glayiuy



J.)&A})ﬁ)’}ﬁ;‘;\j@w

S Sl 63l dsha 5 i) belge 5 a2y oslae

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

3L

32.

Huang G, Ashton C, Kumbhani DS, Ying QL. Genetic
manipulations in the rat: progress and prospects. Curr Opin
Nephrol Hypertens 2011;20(4):391-399.

Nagano M, Avarbock MR, Leonida EB, Brinster CJ, Brinster RL.
Culture of mouse spermatogonial stem cells. Tissue Cell 1998;
30(4):389-397.

Feng LX, Chen Y, Dettin L, Pera RA, Herr JC, Goldberg E, et al.
Generation and in vitro differentiation of a spermatogonial cell
line. Science 2002;297(5580):392-395.

Izadyar F, Den Ouden K, Creemers LB, Posthuma G, Parvinen M,
De Rooij DG. Proliferation and differentiation of bovine type A
spermatogonia during long-term culture. Biol Reprod 2003;6:272-
281.

Izadyar F, Matthijs-Rijsenbilt JJ, den Ouden K, Creemers LB,
Woelders H, de Rooij DG. Development of a cryopreservation
protocol for type A spermatogonia. J Androl 2002;23(4):537-545.

Brinster RL, Avarbock MR. Germline transmission of donor
haplotype following spermatogonial transplantation. Proc Natl
Acad Sci U S A. 1994;91(24):11303-11307.

Dobrinski 1, Avarbock MR, Brinster RL. Transplantation of germ
cells from rabbits and dogs into mouse testes. Biol Reprod
1999;61(5):1331-1339.

Jung JG, Lee YM, Kim JN, Kim TM, Shin JH, Kim TH, et al. The
reversible developmental unipotency of germ cells in chicken.
Reproduction 2010;139(1):113-119.

Li B, Wang XY, Tian Z, Xiao XJ, Xu Q, Wei CX, et al. Directional
differentiation of chicken spermatogonial stem cells in vitro.
Cytotherapy 2010;12(3):326-331.

Liu L, He P, Cai K, Zhang Y, Li J, Cao F, et al. Lentivirus-mediated
expression of MxA in chicken spermatogonial stem cells. Reprod
Domest Anim 2010;45(5):e131-137.

Yu F, Ding LJ, Sun GB, Sun PX, He XH, Ni LG, et al. Transgenic
sperm  produced by electrotransfection and allogeneic
transplantation of chicken fetal spermatogonial stem cells. Mol
Reprod Dev 2010;77(4):340-347.

Nakamura Y, Kagami H, Tagami T. Development, differentiation
and manipulation of chicken germ cells. Dev Growth Differ 2013;
55(1):20-40.

Jung JG, Kim DK, Park TS, Lee SD, Lim JM, Han JY.
Development of novel markers for the characterization of chicken
primordial germ cells. Stem Cells 2005;23(5):689-698.

Kim JN, Lee YM, Park TS, Jung JG, Cho BW, Lim JM, et al.
Detection and characterization of primordial germ cells in pheasant
(Phasianus colchicus) embryos. Theriogenology 2005;63(4):1038-
1049.

Mokoto M, Ohashi T, Ken-ichi N, Shinji L. Analysis of chicken
primordial germ cells. Cytotechnology 2008;57(2):199-205.

Yeh JR, Zhang X, Nagano MC. Establishment of a short-term in
vitro assay for mouse spermatogonial stem cells. Biol Reprod
2007;77(5):897-904.

Hu J, Shima H, Nakagawa H. Glial cell line-derived neurotropic
factor stimulates sertoli cell proliferation in the early postnatal
period of rat testis development. Endocrinology 1999;140(8):3416-
3421.

Pitman M, Emery B, Binder M, Wang S, Butzkueven H, Kilpatrick
TJ. LIF receptor signaling modulates neural stem cell renewal. Mol
Cell Neurosci 2004;27(3):255-266.

Xi J, Wang Y, Zhang P, He L, Nan X, Yue W, et al. Human fetal
liver stromal cells that overexpress bFGF support growth and
maintenance of human embryonic stem cells. PLoS One
2010;5(12):e14457.

4%

2Rk b e > 235 (0 (B Cuaddil)S 03, el (S0l
5 0)las lgiore g (esuiel cledy hgy cpl jo & cuily las
2l o ugd o g B 4 analy & G oo etie
o e cble st b 3,5 )8 o)l 2)0e (2L o)las 5l
Dgel asuine )

a|°)ds 9 S P

b Coles (ol ladshs dliw 8 by el ol
oy ) (gyalid 0aSimg} | Ay o Y 255 Blins
com GBIl g pmed ol 0,0 pald b1 4 saue swg3b
Uol.c sbses (ST TP R IS sl )‘S\u.l.c 9 J&wﬂ &b
Jao oyl ool LB & dgdio Sépo 815 5l iman g oLy

References

1. de Rooij DG. The spermatogonial stem cell niche. Microsc Res Tech
2009;72(8):580-585.

2. de Rooij DG. Stem cells in the testis. Int J Exp Pathol 1998;
79(2):67-80.

3. Goldschmidt R. Some experiments on spermatogenesis in vitro. Proc
Natl Acad Sci U S A 1915;1(4):220-222.

4. Clermont Y, Leblond CP. Renewal of spermatogonia in the rat. Am J
Anat 1953;93(3):475-501.

5. de Roolj DG. Stem cell renewal and duration of spermatogonial cycle
in the goldhamster. Z Zellforsch Mikrosk Anat 11968;89(1): 133-
136.

6. Huckins C. The spermatogonial stem cell population in adult rats. 3.
Evidence for a long-cycling population. Cell Tissue Kinet 1971,
4(4):335-349.

7. Oakberg EF. Spermatogonial stem-cell renewal in the mouse. Anat
Rec 1971;169(3):515-531.

8. QOatley JM, Brinster RL. The germline stem cell niche unit in
mammalian testes. Physiol Rev 2012;92(2):577-595.

9. Vlajkovic S, Cukuranovic R, Bjelakovic MD, Stefanovic V. Possible
therapeutic use of spermatogonial stem cells in the treatment of
male infertility: a brief overview. Scientific World Journal 2012;
374151.

10. Nowroozi MR, Ahmadi H, Rafiian S, Mirzapour T, Movahedin M.
In vitro colonization of human spermatogonia stem cells: effect of
patient's clinical characteristics and testicular histologic findings.
Urology 2011;78(5):1075-1081.

11. Poirot C, Schubert B. Fertility preservation in prepubertal children.
Bull Cancer 2011;98(5):489-499.

12. Scaldaferri ML, Fera S, Grisanti L, Sanchez M, Stefanini M, De
Felici M, et al. Identification of side population cells in mouse
primordial germ cells and prenatal testis. Int J Dev Biol 2011;
55(2):209-214.

13. Schmidt JA, Abramowitz LK, Kubota H, Wu X, Niu Z, Avarbock
MR, et al. In vivo and in vitro aging is detrimental to mouse
spermatogonial stem cell function. Biol Reprod 2011;84(4):698-
706.


http://www.ncbi.nlm.nih.gov/pubmed?term=Kubota%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21191109
http://www.ncbi.nlm.nih.gov/pubmed?term=Wu%20X%5BAuthor%5D&cauthor=true&cauthor_uid=21191109
http://www.ncbi.nlm.nih.gov/pubmed?term=Niu%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=21191109
http://www.ncbi.nlm.nih.gov/pubmed?term=Avarbock%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=21191109
http://www.ncbi.nlm.nih.gov/pubmed?term=Avarbock%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=21191109
http://www.ncbi.nlm.nih.gov/pubmed?term=Leonida%20EB%5BAuthor%5D&cauthor=true&cauthor_uid=9787472
http://www.ncbi.nlm.nih.gov/pubmed?term=Brinster%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=9787472
http://www.ncbi.nlm.nih.gov/pubmed?term=Brinster%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=9787472
http://www.ncbi.nlm.nih.gov/pubmed?term=Feng%20LX%5BAuthor%5D&cauthor=true&cauthor_uid=12077424
http://www.ncbi.nlm.nih.gov/pubmed?term=Chen%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=12077424
http://www.ncbi.nlm.nih.gov/pubmed?term=Dettin%20L%5BAuthor%5D&cauthor=true&cauthor_uid=12077424
http://www.ncbi.nlm.nih.gov/pubmed?term=Pera%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=12077424
http://www.ncbi.nlm.nih.gov/pubmed?term=Herr%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=12077424
http://www.ncbi.nlm.nih.gov/pubmed?term=Goldberg%20E%5BAuthor%5D&cauthor=true&cauthor_uid=12077424
http://www.ncbi.nlm.nih.gov/pubmed?term=Izadyar%20F%5BAuthor%5D&cauthor=true&cauthor_uid=12065461
http://www.ncbi.nlm.nih.gov/pubmed?term=Matthijs-Rijsenbilt%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=12065461
http://www.ncbi.nlm.nih.gov/pubmed?term=den%20Ouden%20K%5BAuthor%5D&cauthor=true&cauthor_uid=12065461
http://www.ncbi.nlm.nih.gov/pubmed?term=Creemers%20LB%5BAuthor%5D&cauthor=true&cauthor_uid=12065461
http://www.ncbi.nlm.nih.gov/pubmed?term=Woelders%20H%5BAuthor%5D&cauthor=true&cauthor_uid=12065461
http://www.ncbi.nlm.nih.gov/pubmed?term=de%20Rooij%20DG%5BAuthor%5D&cauthor=true&cauthor_uid=12065461
http://www.ncbi.nlm.nih.gov/pubmed?term=Dobrinski%20I%5BAuthor%5D&cauthor=true&cauthor_uid=10529282
http://www.ncbi.nlm.nih.gov/pubmed?term=Avarbock%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=10529282
http://www.ncbi.nlm.nih.gov/pubmed?term=Brinster%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=10529282
http://www.ncbi.nlm.nih.gov/pubmed?term=Jung%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=19776100
http://www.ncbi.nlm.nih.gov/pubmed?term=Lee%20YM%5BAuthor%5D&cauthor=true&cauthor_uid=19776100
http://www.ncbi.nlm.nih.gov/pubmed?term=Kim%20JN%5BAuthor%5D&cauthor=true&cauthor_uid=19776100
http://www.ncbi.nlm.nih.gov/pubmed?term=Kim%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=19776100
http://www.ncbi.nlm.nih.gov/pubmed?term=Shin%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=19776100
http://www.ncbi.nlm.nih.gov/pubmed?term=Kim%20TH%5BAuthor%5D&cauthor=true&cauthor_uid=19776100
http://www.ncbi.nlm.nih.gov/pubmed?term=Li%20B%5BAuthor%5D&cauthor=true&cauthor_uid=20078389
http://www.ncbi.nlm.nih.gov/pubmed?term=Wang%20XY%5BAuthor%5D&cauthor=true&cauthor_uid=20078389
http://www.ncbi.nlm.nih.gov/pubmed?term=Tian%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=20078389
http://www.ncbi.nlm.nih.gov/pubmed?term=Xiao%20XJ%5BAuthor%5D&cauthor=true&cauthor_uid=20078389
http://www.ncbi.nlm.nih.gov/pubmed?term=Xu%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=20078389
http://www.ncbi.nlm.nih.gov/pubmed?term=Wei%20CX%5BAuthor%5D&cauthor=true&cauthor_uid=20078389
http://www.ncbi.nlm.nih.gov/pubmed?term=Cai%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20412511
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=20412511
http://www.ncbi.nlm.nih.gov/pubmed?term=Li%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20412511
http://www.ncbi.nlm.nih.gov/pubmed?term=Cao%20F%5BAuthor%5D&cauthor=true&cauthor_uid=20412511
http://www.ncbi.nlm.nih.gov/pubmed?term=Yu%20F%5BAuthor%5D&cauthor=true&cauthor_uid=20063420
http://www.ncbi.nlm.nih.gov/pubmed?term=Ding%20LJ%5BAuthor%5D&cauthor=true&cauthor_uid=20063420
http://www.ncbi.nlm.nih.gov/pubmed?term=Sun%20GB%5BAuthor%5D&cauthor=true&cauthor_uid=20063420
http://www.ncbi.nlm.nih.gov/pubmed?term=Sun%20PX%5BAuthor%5D&cauthor=true&cauthor_uid=20063420
http://www.ncbi.nlm.nih.gov/pubmed?term=He%20XH%5BAuthor%5D&cauthor=true&cauthor_uid=20063420
http://www.ncbi.nlm.nih.gov/pubmed?term=Ni%20LG%5BAuthor%5D&cauthor=true&cauthor_uid=20063420
http://www.ncbi.nlm.nih.gov/pubmed?term=Park%20TS%5BAuthor%5D&cauthor=true&cauthor_uid=15849176
http://www.ncbi.nlm.nih.gov/pubmed?term=Lee%20SD%5BAuthor%5D&cauthor=true&cauthor_uid=15849176
http://www.ncbi.nlm.nih.gov/pubmed?term=Lim%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=15849176
http://www.ncbi.nlm.nih.gov/pubmed?term=Han%20JY%5BAuthor%5D&cauthor=true&cauthor_uid=15849176
http://www.ncbi.nlm.nih.gov/pubmed?term=Park%20TS%5BAuthor%5D&cauthor=true&cauthor_uid=15710191
http://www.ncbi.nlm.nih.gov/pubmed?term=Jung%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=15710191
http://www.ncbi.nlm.nih.gov/pubmed?term=Cho%20BW%5BAuthor%5D&cauthor=true&cauthor_uid=15710191
http://www.ncbi.nlm.nih.gov/pubmed?term=Lim%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=15710191
http://www.ncbi.nlm.nih.gov/pubmed?term=Yeh%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=17687116
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=17687116
http://www.ncbi.nlm.nih.gov/pubmed?term=Nagano%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=17687116
http://www.ncbi.nlm.nih.gov/pubmed?term=Binder%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15519241
http://www.ncbi.nlm.nih.gov/pubmed?term=Wang%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15519241
http://www.ncbi.nlm.nih.gov/pubmed?term=Butzkueven%20H%5BAuthor%5D&cauthor=true&cauthor_uid=15519241
http://www.ncbi.nlm.nih.gov/pubmed?term=Kilpatrick%20TJ%5BAuthor%5D&cauthor=true&cauthor_uid=15519241
http://www.ncbi.nlm.nih.gov/pubmed?term=Kilpatrick%20TJ%5BAuthor%5D&cauthor=true&cauthor_uid=15519241
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhang%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21209880
http://www.ncbi.nlm.nih.gov/pubmed?term=He%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21209880
http://www.ncbi.nlm.nih.gov/pubmed?term=Nan%20X%5BAuthor%5D&cauthor=true&cauthor_uid=21209880
http://www.ncbi.nlm.nih.gov/pubmed?term=Yue%20W%5BAuthor%5D&cauthor=true&cauthor_uid=21209880

ey j:ll'l AN ﬂ‘)\.n.:' A )92

S g il dlee

33.

Yin M, Li DX. Effects of SCF, LIF and bFGF on mouse
spermatogonial stem cells proliferation in vitro. Sheng Wu Gong
Cheng Xue Bao 2002;18(6):754-757.

34. Stukenborg JB, Wistuba J, Luetjens CM, Elhija MA, Huleihel M,

Lunenfeld E, et al. Coculture of spermatogonia with somatic cells
in a novel three-dimensional soft-agar-culture-system. J Androl
2008;29(3):312-329.

35. Zhang DY, He DW, Wei GH, Song XF, Li XL, In t. Long-term

36.

coculture of spermatogonial stem cells on sertoli cells feeder layer
in vitro. Sichuan Da Xue Xue Bao Yi Xue Ban 2008;39(1):6-9.

Oatley MJ, Racicot KE, Oatley JM. Sertoli cells dictate
spermatogonial stem cell niches in the mouse testis. Biol Reprod
2011;84(4):639-645.

ZA

37.

Fouchecourt S, Godet M, Sabido O, Durand P. Glial cell-line-
derived neurotropic factor and its receptors are expressed by
germinal and somatic cells of the rat testis. J Endocrinol
2006;190(1):59-71.

38. Spinnler K, Kohn FM, Schwarzer U, Mayerhofer A. Glial cell line-

39.

40.

derived neurotrophic factor is constitutively produced by human
testicular peritubular cells and may contribute to the
spermatogonial stem cell niche in man. Hum Reprod
2010;25(9):2181-2187.

Shi B, Deng L, Shi X, Dai S, Zhang H, Wang Y, et al. The
enhancement of neural stem cell survival and growth by
coculturing with expanded Sertoli cells in vitro. Biotechnol Prog
2012;28(1):196-205.

Dann CT, Alvarado AL, Molyneux LA, Denard BS, Garbers DL,
Porteus MH. Spermatogonial stem cell self-renewal requires
OCT4, a factor downregulated during retinoic acid-induced
differentiation. Stem Cells 2008;26(11):2928-2937.


http://www.ncbi.nlm.nih.gov/pubmed?term=Schwarzer%20U%5BAuthor%5D&cauthor=true&cauthor_uid=20601681
http://www.ncbi.nlm.nih.gov/pubmed?term=Mayerhofer%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20601681
http://www.ncbi.nlm.nih.gov/pubmed?term=Shi%20X%5BAuthor%5D&cauthor=true&cauthor_uid=22109810
http://www.ncbi.nlm.nih.gov/pubmed?term=Dai%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22109810
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhang%20H%5BAuthor%5D&cauthor=true&cauthor_uid=22109810
http://www.ncbi.nlm.nih.gov/pubmed?term=Wang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=22109810
http://www.ncbi.nlm.nih.gov/pubmed?term=Molyneux%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=18719224
http://www.ncbi.nlm.nih.gov/pubmed?term=Denard%20BS%5BAuthor%5D&cauthor=true&cauthor_uid=18719224
http://www.ncbi.nlm.nih.gov/pubmed?term=Garbers%20DL%5BAuthor%5D&cauthor=true&cauthor_uid=18719224
http://www.ncbi.nlm.nih.gov/pubmed?term=Porteus%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=18719224
http://www.ncbi.nlm.nih.gov/pubmed?term=Luetjens%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=18046051
http://www.ncbi.nlm.nih.gov/pubmed?term=Elhija%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=18046051
http://www.ncbi.nlm.nih.gov/pubmed?term=Huleihel%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18046051
http://www.ncbi.nlm.nih.gov/pubmed?term=Lunenfeld%20E%5BAuthor%5D&cauthor=true&cauthor_uid=18046051

DOI: 10.1234/knh.v1i0.10
Journal of Knowledge & Health 2014; Vol 9, No 3 o ]
Shahroud University of Medical Sciences Original Article

The Evaluation of Testes Extracts on Spermatogonial Stem Cells’ Self-
Renewal Property Compared to Their Specific Growth Factors

Sohrab Boozarpour (Ph.D.)!, Majid Momeni Moghaddam (Ph.D.)?, Maryam Moghaddam Matin (Ph.D.)*,
Hossein Kazemi Mehrjerdi (Ph.D.)?, Sajjad Sisakhtnezhad (Ph.D.)!, Asieh Heyrani Tabasi (M.Sc.)*,
Ahmad Reza Bahrami (Ph.D.)""

1- Dept. of Biology, School of Sciences, Ferdowsi University of Mashhad, Mashhad, Iran.

2- Dept. of Biology, School of Sciences, Hakim Sabzevari University, Sabzevar, Iran.

3- Dept. of Clinical Sciences, School of Veterinary Medicine, Ferdowsi University of Mashhad, Mashhad, Iran.

4- Stem Cell and Regenerative Medicine Research Group, Iranian Academic Center for Education, Culture and Research
(ACECR), Mashhad Branch, Mashhad, Iran.

Received: 16 November 2013, Accepted: 6 June 2013

Abstract:

Introduction: Spermatogonial stem cells are regarded as the continual generator of sperms in males. They
possess the potential to regenerate themselves, provided by the niche, which is necessary for substituting the old
sperms with the new ones and their population’s maintenance. There are demanding efforts conducted often on
spermatogonial stem cells, and some special growth factors with the capability of reestablishment of this niche
under experimental circumstances, but there have been few studies on poultries in this respect.

Methods: In the present study, the impact of adult mice and roosters testes extracts on colony-formation
potential of chicken spermatogonial stem cells in the course of four days, as compared to those of three
conventional growth factors (LIF, bFGF and GDNF) was investigated. After determination of the optimum
concentrations of growth factors, OCT4 gene expression was measured as one of spermatogonial stem cell
activities’ signature via Real-time RT-PCR technique during two weeks treatment.

Results: The results of colony forming activity show that in vitro treatment by the mice and roosters testes
extracts and the three mentioned growth factors (GDNF,bFGF and LIF) had a considerably discrepancies in
terms of the number of created colonies compared to the control group (without adding any factor) after four
days. Moreover, the OCT4 over-expressed extremely by these biological impulses after two weeks.

Conclusion: The results indicated that the testes extract would be a valuable substitute for non-economical
industrial growth factors.
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