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Abstract:

Background: Spermatogonial stem cells (SSCs) are able to establish balance between self-
renewal and differentiation, thereby maintain the spermatogenesis. The aim of this study was
to investigate effects of different doses of Testosterone on SSCs colony formation.

Materials and Methods: The cells were isolated from testes of prepubertal lambs by two-
step enzymatic digestion and then purified by differential platting. The cells were cultured
for 13 days in 4 groups: Control [DMEM containing antibiotic (1%) and FBS (5%)]; and
Treatment groups 1, 2 and 3 (DMEM-+Testosterone 60, 120 and 240 pg/ml, respectively).
The culture media was changed every 72 h. ldentification of SSCs was performed by
immunocytochemistry staining against PGP9.5. Finally, following the evaluation of
percentage for viability rate of SSCs immediately after isolation and also the number and
surface areas of the colonies on days 5, 9 and 13 after the beginning of culturing by invert
microscopy, the analyses were made using statistical tests.

Results: The percentage for viability rate of SSCs after isolation was 86.77+3.63%. The
decrease in the number and surface areas of spermatogonial colonies in Treatment groups 2
and 3 were significant compared to Control and Treatment groupl (P<0.05). Furthermore,
colony number and surface area were significantly increased at day 13 compared to those of
the days 5 and 9 (P<0.05).

Conclusion: The results of this study showed that Testosterone has no effect on colony
induction of SSCs in vitro. Increasing the Testosterone dose decreases the colony number
and surface area of SSCs.

Keywords: Stem cell, Spermatogonia, Colony formation, Testosterone, PGP9.5

* Corresponding Author.
Email: peymanrahimi@razi.ac.ir
Tel: 0098 918 842 4345

Fax: 0098 833 832 0041 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, August, 2016; Vol. 20, No 3, Pages 205-213

Please cite this article as: Zandi A, Rahimi-Feyli P, Moghaddam AA, Nikousefat Z Effect of testosterone on of ovine spermatogonial
colony formation in-vitro. Feyz 2016; 20(3): 205-13.

Y0



https://feyz.kaums.ac.ir/article-1-3077-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-13 ]

Joaas

a0 5 wien 58 (5 98 il el (530350 918 JISAES 1 (g s s i 2l

NESRISY

Y A *Y \

Sl S5 125 ¢ pie sl e ¢ b ey Dlay (555 s
oM
S BAn Kgh o 555 el Ly 050 o 2T 5 Silaga s G 3l i b 58 Sl pl g3k slad gl 10 9 Al
Al or s 5 58 5l e (53ls ST s 215 S IS gy 85 S g Ae GBS 3L ) Sl anlllae ploxil
SoA sl Bl s s e gl e g3 e BT s s b HLL Wi 8wy 8 5l (slad sk T 95 9 S50
b 53 558 5bl Gdghu osle ciS ols dals g8 ad led Bgs sler 4 Sy W Sded e LA G5l
YFeoo AT By s YU how poede ¥ o Y O lasles 4 og o FBS wo)s 0 5 S 8T doys V gs- DMEM
el Sl skl b dshe Coaple ad plowl Sl VY S Lams Gl gad b BLSI D s s pd e 2 S5 S
530 a5 (s3lldz 5l e deoBN b she Sl do)s ulg s b3 8 456 PGPY.S 05T ke om Fiomw 5 500
gy g S D g g S s gy SlS 5 G WY 50 lass, 50 ek LSS Sla SIS ol
Sl PalS Cols 5 slaas alS g doys APVWERSY lulis 5l dn S50l sbdale Ol doys il
amlie 53 VY 555 55 L glS Colas 5 2l oMot (P<e/00) 55 Slsgme Y Sless 5 SRS 4 S ¥ 5 Y jlas (558 5L el
AP<e/00) cudls (5,05 me 2ol 518 50 slase, b

P otlo3l Jaoe 53 558 5l sl (3l SUad sk (21555 SN 55 O g w5 A3 0 DL Sl anlllas s 1S S AR

.:}Jsagl.:sk.::u_)b Uh‘_é_,ls Sl g 3ldas U:A\S el je ﬂ‘ﬁ‘g;w'&ﬁn
PGPI.5 (o s s SIS K5 565 5o sl (631 J shos 1607 319

YoO-YVY Solmio AYA0 55 65 9 315 0 F 0 lad (ol 0395 (p2d b g5 — oodo anliobe 9o

sedshe olsT L 53 Ol e e o2l & 2hsas b
plsl Glp ol ) &S 58 Goluse 5 padss | el
Skl Bado (Jgh 5 3L Lgy olessl abexr 5 guay Dl
bow 5o Jg plad 5 05 JUEl (K35 OMde (50,4
R B L I T PP TS OV SR P
Ldsh pl a5 2 G 5 adlas ((pls Comer 3 L5k
slapls M5 oI5 Pl (g0l i w53 30y OBG
@l sessslp 5 oS Ss S, cHl Wl
Aise Slalllas 086 gkt iy [F] 25510 oIS 5 o
s B8 Do S ko 3 b ol 2S5 g s
- 5S6 3 Ollas oyl s ol 423l ol ebay 35 g lacad e
20,58 CSF EGF LIF FGF GDNF Ja a3, sl
$lp A S wis s 3 FSH GnRH L3 5
by gbdie pld Law 5 =55 el Condy 2
Ly, adlas ey [F-V] cul sdd ealiial 565 5l sl
lis AELLST ph o bl OISy 53 555k ol
ok SVsb Suea ASlgn Ll sladgle OF H3 48 5,8 sl
5 S Sl 555 5 Ollllas LS wiS S boles LSl

Llge pl pl Sl &S Gl 0dd gy, JKie b Inas A

4o Ado
oS Dok Comer S G bl oy slad sk
JA a2 0950 Joh sdomn Baey ) S 5o &5 sl Bl
el AT 5 g palhe LS 5 2SS L d gk cpl [V] Wil S
bl T35 550 el OF ol dgoazme &8 X0 Sy 1) 555500
Glogng Condl (K50 5m Bhs 5l 2lanioS Johe Comazr ol
(555 Oldbl o dien AL ol glad sho Lgs 125 0550
ol o8 &y lojl Jamms s S5 [¥] dlel e Jaa dny Jod 4
(rld 5 Gilugog) 2, ee 5 Oloopas adlae g )2

]2l d g !

WSy BB (Sl ppol> DAL (Sl jpol> 090 (5S> WS gel y2il> '
aliiilo S

olitslo S (s o8l (S pol> 035l ( BESLess ke 095 el sbiel ¥
altilo 55 (5 B (oS jyal> 825> ( BElo s pole 59,5 yluitils "
10kns aximygd 3l

2Eloys pale 09,5 ¢ Sub jyols 035023 (5 oES1S oliile S

< AP PAPY - - F) onghys <) A AEPEPED :0dls
peymanrahimi@razi.ac.ir :51g)35)1 Cuny

W/F/IY 1led iy a6 UE/5/PY 10l AN


https://feyz.kaums.ac.ir/article-1-3077-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-13 ]

2SS JSKET O e s S0 L5

N e R AM I ST IS T
8{.5LJ [37} )‘ J}L« C‘,’r."..n‘ S A& eals c.:?JS aadas
.59 oslazul

B w9y 9 3lg0
S5 Esa

Sele Fo¥ g b ol 15 0 iy sde gy
Soslme 53 5 KM JE s 53 5 0dd g Fxie o8, LS
Ml 4 cola Y51 2eS (o0 3 5 A3 els Ll5
5o gy p i Sl 1) adam oKLl s As Jaze
SoS 4 OF el @Bl p SN it Sl Sl ey
(SPL, South Korea) 3,3U g J&ls a4 o ol b
Dulbecco’'s ) DMEM Lo s de Vo ol
s b (modified eagle medium, Gibco, UK
el 5 Gdihes g alg Vo) ke sy GBS g 5T
Gibeo, Paisley, ) (rdides 5 p 8 des V0 0) prmmlosts
~u Sl Ssgl Ghe ke o Ad esls Jlasl (UK
Hettach, ) jsa 5le JU aw V00 a5 ,5 adds S Sde

.+ (Germany

ay oSl L e 5T s
b 5l Sl gdd gbad e gilulis cger
A eslinel O, 5 van Pelt 2y, 51 aiw =k
S adn e SBL Al e b3 e & [VA]
o Sl ealal by ek Jae o Sl 4 it
e slaled <l B as S ankiankd oS bay b ool
L EY. IS s an A a 3oly (e S
LY S8 sl sbhs s 4 Jl A e
"M 5l Gl e 1 p S e VIV o SUINS cnay
V) ez i 5 (e o S e VT o 51,
(e d3 8 Lol (Sigma, USA) (ad b p p 8 e
L osLssSl 5o aids £0 B Y0 Cesy S0 gla s oy
LSIg3 5 hoys Ar Casb g ol 8 Ble ax s YV gles
2SU aa5h Sl ke ad esls 15 A ;s 0 S
GEs V0 aay il S aa S he gl
ar bl cgr g WS s S Jes LU
Voo KuSs 5 sle e sl Oud 5L Ly s el
CHRws S 2 03 adm L Sl LSS Wi
(Olympus, IX71% inverted microscope) o $Sas

"AJL«.Z"" UJ;'\"’QObﬁ*ﬁ‘géhflué.ﬁ 4abola g5

Sl obasl SOl s g5 gl il 3y B g oS sl
Glage sy g cb s s [A] 5L bdg ol
S dde Soslm 5o A, - e bl slad s
cooebiS ($laplSa 5515 s 0l b (K55 Bl 5 s
3 gbe 35T I sad e 5145 g0 sla, 56 alaly |
[8] &S Slge b 2@ 1) LI5 d g wd;y 5 pled ST
S e 5586 A Sl ol A3 sla, S6 I g e glad e
5956 (GF-1) 2 smil Ad, i ;556 «(CSF) 45 as,
~o2 5 (BGF) oyigl ai, 5556 (FGF) oy b A2,
o Aphs e Mg jlsle A, oS oo gladse, 0 o
bl 5 Sl 3 AELLT CiS Bl b s AS e Ay
FF e sBd e 5 G Sl ol ladshe b K33
A Ll el lulir Ll glad s w25 sl
HS M F 4 Al YlS S i 6500k g F5sb el 2sd
05581 Lok S L g Opfmgd OLE 3l Oy
sldse [11] ssdp s Sam dop 5o F55L gl
05 o s IR o o 5 Bun Jsh o fage N5
S 09w g Ol 3 &5 el 0 15 [V 0] s
(B b 5l Glekiy 586 Olgea FSH L oolen b
23 [NI] &S o Jos 31305 5 3150553 K3 501 (5lb s
534S ol okd sdalie 55 oley A8l Gll g sladis
sl gl 5 S sl pl Sl o5 03lE Ll s
Bl &S ol et wdalia mimen [100F] Al I3
P sadghe ciS b 4 Oy fesd 5 FSH 00 e
4 gl ssde Sige syt mi S R ca e
9 S0 Blps s G5l Kyy 5 2l oeal
2 01 Foml Cud 5 S35l pml Ky, 3 O fugied Coerl
Csoosn (pl 5101 &S dej o ey ad) sla, S L alis
o SS Sl ok sdde oSS I Gl
“dshe 255 il addlas )l plodl 5 Gaa V]
5 KuL5T b 55 dide f 558 Sl oly b
SLSAS Cobus 5 Slua p Oy fwsied U )
il Kbl e S e b s 555 il el
el b gldde s JFe sbdde gl
O P O R TN g 1 WY B S [ EQNEF I SPE W TR P
13 Fok ) g Ao s wdn Slape glad ) Ll
Ll ol gladdhe tail e panis Jske g s
Al by (S8 gdde 5 A G5 S8

wan 5l S8 Fbpal 3l d g ilelar Gl g

Yov


https://feyz.kaums.ac.ir/article-1-3077-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-13 ]

0 ,u,») TBS/BSA U ginci ai,e aw 51 thie S
45l b BT L peles aids FO Sea U slos s (akds
biotinylated sheep anti-rabbit IgG, Avicenna )
L b 5 3,5 15 (Research Institute, Iran

i 53 s ¥ sy gk 43 ool pind TBS/BSA
L (Biosource, USA) HRP-conjugated streptavidin 4
0515 522 TBS/BSA U o 5 4 el 15 ViDr o,
ROChE, ) (oo 5o sl (g3 YT 039581 b SLL dmjo 55 ks
(o oMb Bbles K5y aids AV + Sdewy (ghis 4 (Germany
S St oy o b fsdoms 5 A a3 SalS e ST ke
o3y piind Jhaie O b sdome (Ad (550015, 4l ¥r Sokany
5 ad Bl sk F b s s ST S L el e
Calg ys s ekl y (Merck, Germany) Jusl cwsr b
s ekils gy (V) Cad) PBS 5 g kS ados yay 50l b

A B 1E b5l 2,00 Sy Ko ) 5 b g

Sl G ey ol d g Sl Aoy b5l 5 ol
S5l

=K, 5l ekl b oy 555 gl el lad sk A
=55 5 (Trypan blue, UK) ww,s /% s Ol sl
Voo iled b .ad s (Olympus, Japan) ;8 o sSw
29D e 030 5 0y glad sk slha (Dol sbay J b
3 S b 0y slad s o3 ol

O3 s 039381 5 Sy 4y ol (slad gl JaS!
Dl SIS ch 4 086 gl 05 sladshe
5 4als Olgea K 038 Ldd Jite (Gudsw TPP) slails
WS A YYD Sl cgr e T Y Y gles S
Testosterone Enanthate ) 0y pw sis Jglows (o A3
4 25 g4 (Batch No: 1020 Aburaihan co. Iran
O aals (1 easS cad Bl Lles 4 by laessS
DMEM 15,80 004 2\ Ll (¥ 03,8 DMEM 12, Ko
Yl (¥ 038 by fusd A p S S0 Pl
5 A 0555\ Y s> DMEM 2y S 00
Yfe sl DMEM dy s 000 ¥ e (F 038 5 05 s
03 g 03303 DL 5l Ay 0g i sied i on g2 0 55 S50
YV osba) H5LSl Dgps S b (bl slasles
(4350 (3 S denS1(55 5 Mo p3 Av Zushy g 51 S Slu 4o

A esls 8

YA

[)b&«h ERUL'S)

Aol W o g5l s 51 Gs (S LIS ey
sslitens aalsl 53 g KAy 51 Sle e slad g 058 T
DS 14z 5l Jol ks oan il 05 o 3 5 Sd
Lohss s 3l Ko Sh RuSs 5l e e glad gl
Y Oden VErr g s 5 Ad i 0,500 sbaaly) 5 4
Sl 45 OB S Oy e g 0SSk Sl 4is
Wy 93 29 gl edd il &K sg sle e glady)
03806 g b g o 5T aan Jyl dl o plol 51 ey A3
sl ar jsliea 5 oedd Jame b el gl s S5
A e by ol s s ad g 5leslil 5 Slee gl
e 2 oS VIV G U 5l b ess i 5
=533 3 (e p e Sbke VL o Slady)dln (5
Cegy 5 w3 S LS (e 0 S ke 1/00) SUIS S
b bgis A Sl e A S S s e
Silldr jsliten 5 odd Jame b ul 0806 slad g 51
Ave 535 55 4ads O Sdess e bilegl oladad 1 ool il glad shu
il oz I 4 oGl e g ey S 55l Sl
J515 o) @b e A8 elizad FBS e 51 a3, 55
35 s 5 J5 e (Gl gl Sdsbe sl & 00
Gl ity L iy (5503 05N Dgus g ek Zudls
S5 00 Gl AS 5l Johw G dage lad g
e 0oL sladd s fol Gla g Ad esls s b A
S A 53 b aaEs Y Sdeny gl plaS a5 s S s
55 Al J5 e 5 S8 b gl g D31 s sl
oy Sk Al Sl Jels a0y ml B, e b LAS

w23 5 13 esliul 5y 90 CiS (gl 0B ol g 53 343 e

-l el ) SaS b G gl el o L gr end
I A G SF S sl bl cer

5 eslizul UL PGPO.5 05 5T ade sond stomw gion| (55015
J" o (s eslaiwl J.ls Cf.;n\i [“] Q')K&A 3 SoM> ;;‘JJ
sl 035 Sek oS SLL Sy s bde 038w g
S s plxl avidin/biotin s olasl s 0L
sl PBS 5 a3l 8als 13 b oo K3 polassl b 0K
A plst GBI (slas 53 d53 ¥0 ke kS 0 Loy A0
Dako, ) 58 5 Ss555 pb 4dsl 2l AT b el Uil
PBS ,s \\++ <3, L PGP9.5 (Carpinteria, CA, USA

4SS GBI gl 5o cela Sde & o Aoy Y0 sl

Ay uJmerl"' UJ;'\"’QObﬁ)@i‘gé‘aflué.ﬁ 4abola g5


https://feyz.kaums.ac.ir/article-1-3077-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-13 ]

2SS IS O g S0 b5

3V oled s dald o5 g SS Sl Gl Gl slan
AL sdalin ‘5)|;‘;'~u )21 I PRI S PV O ﬁ‘.&
fL"‘; 33 @;";L‘};ﬂd‘ s sals sl J&L.a (P=+/40)
Vooled alie (YWOARY/AP) dals o8 s oS glajy,
¥ ool alie 58 (VP/OEY/AY) Y Sles 5o 5 (YE/PVEY/PA)
‘5‘.&‘;‘915 ey (i8S glagy, rL«S BLECYY) (\W/AYEY/08)
B] g ‘5)|a‘;'¢u )‘91944.\ sled 5 Jalld 0‘9)? BE ‘;s';jb”nl
ialesl glaog S plos 53 (P<e/00) 5 ¥ Sles 5 ¥ Jles
ol o S 5l 8 5 0 lads, Sl Ak ola e
ples s (TU/SFEVAY) 28 51 g VY 55 55 W dglS sl
4ol e oI ol 51 i mbT glaeg S

(P<2740) 55 OW/AMEV/YY) S 51 s O 5 QA PEV/AY)

S5 5l el Slad sk sba S 5S Cmlos
o2 S8 Sl b S5 ol ¥ oo led Jgd o
SIS Gl ey e lasgy 3y Sl cilie glaey S
rL«S 5 55 o edalin Jgdo ;3 45 5 bolen .l old auslie
SB Syl (LGS Cmlas iS5 e glads,
G Y 5 ¥ Jlasd o oired 5 ) Lles 5 wald 0y S o
LGS Colis Kl (P20/10) ais sdalin (g,ls e
(/00V) dals oy 8 s oS lajy, ples 3 S5 5l
Sals 58 (/)Y Sles 3 g s GO Y Ll alie
3o Wdas pled 3 B C/YFN ¥ les b g ls as
Vol g ald oy 8 55 8 5l sl LG5l ol S
53 P<e/00) 35 ¥ e 5 Y Hles 31 fi syl pme ssba
385 33 SE Sl S SIS s b3l glaos 8 ples
Hom 80 b, 5l o ol ssba iS5l VY
CiS 3 e VY Sss g LGS sluw Kl e oS
55 O &l 51 i iobeyl slaey S plod 3 (4/+Y¥A)
(P</20) 555 (/2OFF) C2S 51 O 5 (/0YFY) 4 glay,

Fobe sl SlS Soled

Colew g slaw oled g ClS how i
W80 sl se (1 ojlad JK8) 568 gle el o sslS
4o S Dy S SaSay S g Sl e
Sl § g dwlowe (gl LS r\:u| g o gl
S Adbe mp St 4 OF dxly addllas cpl s 45 e SslS
Image J (version 1.240; National Institutes of !33le 3
A3 eslizwl Health, Bethesda, MD, USA)

P ENIH]
S Lag ol adlas cnl 5 2l 3,0 e aw
sldas g u.»}ls cobiw (gilelas o LAJ‘,L.« Sl Ao
mosls andllan cul js o285 s VY 540 slajy, s SalS
cloay Las Qbsl bag b Bld 31 ead g)slmer la
Ged) R Ul S15le 5 51 oslital b clnosls dloji a5 pas
plxil il T @1 (555 G 5 0k Jlo i baosls (KX
5 CiS Sde Jgb (g e sl it g ble Ol J1 g el
EF LI g 2oss (Ol 5 Oy feged) filie oI
b il sbajled 53 b S oS Coluw 5 3l pSile aulis

L pdy oo P<0/00 5405 sme ck.u 28 SSls ""J‘J.TU”‘%

@L“J
SE 5l ol g sh plulid

PGP9.5 5 51 candllas cpl 3 sdd <28 slad b
S dl 53 losgh ) 4 dsh nl gl g i3S Ol
FO A2 T a5 b S S 5 2 S 55 st
slad g Sleediy deoys wogdea (Y o,led [K2) 50 odalin

g Ao 53 APIVVEY/PY g5luldr 51 day abooBBs 565 5o ol

S5 5l Sla S 5IS sl
R ‘;;;‘,SL&J:“" ‘5\‘&‘;;‘,15 sldes A)Lw:l J}-x?. BLJ
] 0 Mwwwuéhj})w}wudh)w

J'| IRLY )" o ‘5\.&5}) fl.as BL) :rinuﬂ sdalin a5 )}bbw

SIS 3l e cilises gl o3 ialesl Cilisie glaes S 5 (X £ SEM ) 558 sle el (sla 5 IS sl =V o leds s

il slaoy S
305 Sl v ¥ \ Aals 59,
S\ £ AYAA Dey YA £ 11/Y0 b€y /00 £ 11/0 VAR 200V £ YA/YO o
YA E VT4 Doy s £ \v/0 EXYVIL eI /s £ 14/V0 /85 £+ Y0/0 q
dy/Ay £ va/5¥ \$/v0 £ YA Y$/0 % v/450 a0 £ /PN *V/0 £ ¥V Ay
P4 /04 £ \¥/AY RIR RV /A E YEIPY Y/88 £ YV/A 055 oSl

AP</00) Kyls (sylsine gl (s bl i 51 Cilises g b usy a4 Sigline palie by a

(P<e/00) K)ls gols sme gl (g lel 5 51 il g b Ot a5 Sigline palied yc

"AJL«.Z'Y' UJ;'\"’QObﬁ)@i‘g:‘:jalué.:éu‘iub‘g: Yeq


https://feyz.kaums.ac.ir/article-1-3077-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-13 ]

g_,....\.s)l Mdh)})));ﬂl.\mwb)‘duaj;(x +SEM )(m)&ﬁfbﬂ‘dudjlswwt}w Yo‘)L«md}J}-

bl glaey £
390 a-:g"‘-:‘ ¥ Y \ Aals BX3)
R Pey /v apkay v EA LR L ESYR SN RS E TR 20/ e/ FEY o
RS FRYN L LR PRV T LYY FRYR 7 By 0/ opsq B oA/ FYE q
e OrFEs /v el YR 7SI COE00 £/ oW Vv /ey Y 50t F v
COYEYE/aay? R ENYAN L AOVA /oY YL 058 oKl

(P<e/00) & yls s,lsme sl (gyll 5 51 cilises g b s, a3 Sglize p3liecbya

(P<:v/00) JSJ‘: 5)‘5&.«&0,\5 é)hiﬂj‘dwd}f\ebﬁa,hja QJmﬂA&A:d}C

(BaI—A pm) (‘)K.\.:)C,\.\Ls‘)\ o ‘J}-Aw dﬁybﬂl LgLaJ,L.«PGP95 uJLf"‘ WW‘W‘}AA)‘ Lsﬂl&)_\‘ GJLQu.NJg.\N

Sudse 5 A i G Sl ol gl sk il e
slddv Gluldr Gly g picmbe plaly (5
[IV] 2o Fsh 51 S i 5 ey 51 (555 e e (0L
SO pw O gmer alagslen 5 Go00k0 £ 5 B 4 e L
el Sl g e Gl olen () L S s b las e
Ll g ad) 5 FEl gl SRS gl S5

e LS 4 phoms aY Lo buy G5

\AE

S

el $3ky G she 25 Al cpl plonil 51 e

A ghobl Ol e BLE oy wday S5 S0
53 d sk (pl 51 Gate Gla S lS SIS 5 O i D050
S Sl ol sadg gl Fel sy S Lo
Ay by b ) el SOl AL wie S e

g g £ 5 95 oI pak 5 I8 e s ady Sl g

Yoo led |Y' U}.:l\f'ﬂ@bx,@.&} "‘"J‘ld‘a'-" 4abola g5


https://feyz.kaums.ac.ir/article-1-3077-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-13 ]

w2 SHS SIS O e s S0 L5

chle Gl aS Ad edalin ol andllae s [re] asl Lol
S AN s S oGS LIS 3 (Ko B O e s
b Oer 5 Kb Bl by Sl S b b
) SIS S sas 2 FSH 5 05 fw s SIS (o
555U FSH a8 Wals 0L 5 disls p cuiS lases 5o S5 50
2 Sl @by Bdshe 255 slien 5555
2 Y] Kl D imgd psr 4 Cod S bow
AP L SE bl GG cols sad el adllas
b Sl IS 4 Camd led laey S 53 0 fu sted SlalS
daly 55 45 AYs 5 sl ual?rh Lasdl pl b b adlas &5
S Sl ppl0dd S5 ClS Bams )3 0y fu s (S ST L
S a8 oo mds by Sy Lol e I8 glad e
030590 03503 BLB| 5 L)hs L) sadshu plad )3 cage S
P sk s S 5 Lol S Lo 4 O i S
SL,sSU I gladshe (S0 nl 4l 53 g 3p8 s
S 35,5 5 3550l ST & S 0 b5 S5 500
L5y 5l bdg 5l papd b el Bl 4 S8 bl
o5 sLosSE dex I[PV ] s s 2o 2SS
I, Activin A 3 BMP4 015 oo S5 g b 5 0
3 SEFb gl Gldshe > pld S s S 0y gL
ren [PY] spd 0 St Lo 3 ad ke cpl Slan alS
53 0y fngiod s SIS et ol adlllas S 4 4 5L
ool 5 S8 Sl gl 53l lad e 23S gl S o
=5 e 35 Wb S ge 3 Sl taal Hlas S 0k
LTp 3y S8 ol g (S faoe 3 04w
Lpd o o SIS S5 5 2l ss Ky, 5l g edd nles
Lie 4 GNRH 00,58 035551 b 01, 8en 5 0L 5, Yl [1F]
o) &S LS edalin Liw S S5 gl el bl cis
S S ol A 2 e S5 S ) 50 L Oseos
2 AU LY 5 ssd 0 Sali S S8 s 58 Sl
A5 L sSE 5 oS s $3lesls] Sl g sl she
L)ls sliel s (pl 3 gd o S5 Sl G 1 e
SE bl GBS b HU O, SIS
daulgis 1) 555 s b ddo 56 A5 S5 a5 4 S0ka 5 3L
S 2 OF 51 amd o sla) 56 g 03 5 g e oSl
2556 O F gy 4 DL 5 Saseenil [FF] A28 o Jles!
S HS G55 p 09 fwsd s FSH (EGF) Jbjusl 42,
S Wals Ol 5 auSla gy e 5o S5 sl sl slad shu
Ll oy gladsh 25588 sl L6 cn e EGE

"AJL«.Z"" UJ;'\"’QObﬁ*ﬁ‘géhflué.ﬁ 4abiola g5

2 858 UAS sa 5 355Ul SRS FGme 5 jes fuS
Sedsbe do) Rike addlle cpl 55 4] WS e
AV 35 (g5lulir 51 da adbolBBy oy (355 5l sl 53k
ol sdde Sleky doys OKa 5 Z0U oy L)
Ly AOYEV/Y 1) oluld 31 sy aheol 565 50 ol
Shedky Aojs 58 OLKes 5 Sbanl Y] Wles S 5,08
S A ol ) kdae S S8 bl ool sl she
5 Kb Y] Wlosged S5 doys APEYO ghlulde
2 S Flml ol sadge Glediy dojs Of,Ses
Kilos S Oly doys AT/ (g3luldar 51 e akoliBy 1) ik oS
6oy slad s Sleedis Ao ys K5 ol addllas S [YY]
0k 25 45 5)ls Slea G Sllhe s b 565 Sl el
bl el 550 OBl 5 il moe g, S
sdse alols daua ol adlas ;s O S3L e
e o s sl 1K) 51 A o5 8 5ol g3l
o slad s 45 w3 5 edalin § A osliwl PGPI.5 o5 1
Ol I s S 0l 1y (si¥sy SOLS cnl oy el 5l o
Wi S S8 Sl slade pluls gl SO Gl
-4 PGPI.5 Wl (osb a1 31 il Sldllas j3 o 0,0
Sldshe (b gt gasl 5 o s el alulid it
g dhaz 5l it LS 0 A i S8 Sl el ol
ok o3lizul [Y0] Ll 5 [¥] 5 [IV] Kk S ([YF] S8 [YV]
Oloy Sdd8 b ad 5,18 bl Caend 55 45 4 S0ker
b b PSS Sl GGl cobes sl
Ol ol opl [YPYY] o)l e 5 Sl K gl
55 oRileyl fyl i 5 bl S haoes 5 Shos Cons okias
bug odd pbxl Slides 5 Cwl e S Ol b
BLo slge 5 CiS haswe 3 Al a5 s (o
Sledis Ol Il 5 WlF [dliea CiS L 4 okipd
e 53 0] ol B8 g G Sl s
el g3k sadgh sl FBS usys Voo gsle cuis
Wl o Sl Ol sl 5 Wil L Cb A 5 S SL
ma g O, Bis gl A Julge (ilise Oladlas s [YY]
Gl 0l WLl CiS haows 4 S8 Sl el o g (g5l s
Ay b, U ST 4 ol onls OLE Ciltses dalgd [YA]
SLdshe slans g5) g ekalS o A 5 anb S 1
bobdge sl Al [Y4] adbis (58 Sll ol
3 255 g s Jdoa Nlg e A, la, gL 0345
2L ok gladshe S s e diasOlS Ll g slaas als

Y\


https://feyz.kaums.ac.ir/article-1-3077-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-13 ]

Wl 5o e HU ClS how 4 olgia Oy e sd 0255
OF s 5 2,0 G sl by sadshe 23508
22 28 e olgde Al b s ol LW Yl
b S5l SIS S O fngid S gy Dlallae

sla 518 Salesl 5500 Bus slasersn b pls 5SS slasss

S1o08 g KU
Sh s sl 5553 Ay 5l g e Alie
il e gy oKl e gh Coglas O g

References:

[1] Dann CT, Alvardo 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): 2928-37.
[2] Hil JR, Dobrinski I. Male germ cell
transplantation in livestock. Reprod Fertil Dev
2006: 18(1-2): 13-8.

[3] Heidari B, Rahmati-Ahmadabadi M, Akhondi
MM, Zarnani AH, Jeddi-Tehrani M, Shirazi A, et
al. Isolation., identification., and culture of goat
spermatogonial stem cells using c-kit and PGP9.5
markers. J Assist Reprod Genet 2012: 29(10):
1029-38.

[4] Aponte PM, Soda T, Teerds KJ, Mizrak SC,
Van de Kant HJ, De Rooij DG. Propagation of
bovine spermatogonial stem cells in vitro.
Reproduction 2008: 136(5): 543-57.

[5] Anjamrooz SH, Movahedin M, Tiraihi T,
Mowla SJ. In vitro effects of epidermal growth
factor., follicle stimulating hormone and
testosterone on mouse spermatogonial cell colony
formation. Reprod Fertil Dev 2006; 18(6): 709-20.
[6] 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: 68(1): 272-81.

[7] Shen F, Zhang C, Zheng H, Xiong Y, Wang X,
Liao W, et al. Long-term culture and transplantation
of spermatogonial stem cells from BALB/c mice.
Cells Tissues Organs 2010: 191(5): 372-81.

[8] Meng X, Lindahl M, Hyvénen ME, Parvinen M,
De Rooij DG, Hess MW, et al. Regulation of cell
fate decision of undifferentiated spermatogonia by
GDNF. Science 2000; 287(5457): 1489-93.

[9] Jegou B. The Sertoli-germ cell communication
network in mammals. Int Rev Cytol 1993: 147: 25-
96.

[10] Walker WH. Testosterone signaling and the

Y\Y

[)b&«h ERUL'S)

S Lsls L Bl et 53l oRisle3l lase 53 S5
ok gladshe nled o gs CtS b 4 O S g 03558
JKE s @l ples gladshe onl QUIS pae 5 (Sl pl
s FSH 45 Wals 0l 01, Kan 5 Vigier [f] spd 0 S5l
orer 5SSl b5 sld e slAn 555 p 0 i s
b Jy adlh 530 S8 Sl sl Ly Ol
xS S Dogeh 4 g 2B 4 Ll sr 055 Bl

[ro] sss o IS 658 4 ol slaey S 2t nles

S 5 doms
ST S Ve o e mls 4 4l

regulation of spermatogenesis. Spermatogenesis
2011; 1(2): 116-20.

[11] Ruwanpura SM, McLachlan RI, Stanton PG,
Meachem SJ. Follicle-stimulating hormone affects
spermatogonial survival byregulating the intrinsic
apoptotic pathway in adult rats. Biol Reprod 2008;
78(4): 705-13.

[12] Vera Y, Erkkila K, Wang C, Nunez C,
Kyttanen S, Lue Y, et al. Involvement of p38
mitogen-activated proteinkinase and inducible nitric
oxide synthase in apoptotic signalling of murineand
human male germ cells after hormone deprivation.
Mol Endocrinol 2006; 20(7): 1597-609.

[13] Tesarik J, Greco E, Mendoza C. Assisted
reproduction  with  in-vitro-cultured testicular
spermatozoa in cases of severe germ cell apoptosis:
a pilot study. Hum Reprod 2001; 16(12): 2640-5.
[14] Zhou XC, Wei P, Hu ZY, Gao F, Zhou RJ, Liu
YX. Role of Fas/FasL genes in azoospermia or
oligozoospermia induced by
testosteroneundecanoate in rhesus monkey. Acta
Pharmacol Sin 2001; 22(11): 1028-33.

[15] Zhang ZH, Zhou XC, Wei P, Hu ZY, Liu YX.
Expression of Bcl-2 andBax in rhesus monkey testis
during germ cell apoptosis induced bytestosterone
undecanoate. Arch Androl 2003; 49(6): 439—47.
[16] Franca LR, Avelar GF, Almeida FF.
Spermatogenesis and sperm transit through the
epididymis in mammals with emphasis on pigs.
Theriogenology 2005: 63(2): 300-18.

[17] Rodriguez-Sosa JR, Dobson H, Hahnel A.
Isolation and transplantation of spermatogonia in
sheep. Theriogenology 2006: 66(9): 2091-103.

[18] Van Pelt AM, Morena AR, Van Dissel-
Emiliani FM, Boitani C, Gaemers IC, De Rooij DG,
et al. Isolation of the synchronized a spermatogonia
from adult vitamin A-deficient rat testes. Biol
Reprod 1996: 55(2): 439-44.

[19] Ruwanpura SM, McLachlan RL, Meachem SJ.
Hormonal regulation of male germ cell

Ay uJmerl"' UJ;'\"’QObﬁ,@.ﬁ‘gé‘aflu&.ﬁ 4abola g5


https://feyz.kaums.ac.ir/article-1-3077-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-13 ]

w23 S KIS 5 Oy sied 86 b5

development. J Endocrinol 2010; 205(2): 117-31.
[20] Niu Z, Goodyear SM, Rao S, Wu X, Tobias
JW, Avarbock MR, et al. MicroRNA-21 regulates
the self-renewal of mouse spermatogonial stem
cells. Proc Natl Acad Sci U S A 2011; 108(31):
12740-5.

[21] Izadyar F, Spierenberg GT, Creemers LB, Den
Ouden K, De Rooij DG. Isolation and purification
of type A spermatogonia from the bovine testis.
Reproduction 2002; 124(1): 85-94.

[22] Tajik P, Narenji-Sani R, Moezifar M, Yousefi
MH, Movahedian M, Qasemi-Panahi B, et al. Effect
of follicle-stimulating hormone and testosterone on
colony formation of bovine spermatogonial stem
cell. Comp Clin Path 2014; 23(4): 901-6.

[23] Kon Y, Endoh D, Iwanaga T. Expression of
protein gene product 9.5., a neuronal ubiquitin C-
terminal hydrolase., and its developing change in
sertoli cells of mouse testis. Mol Reprod Dev 1999;
54(4): 333-41.

[24] Zhang Z, Hill J, Holland M, Kurihara Y,
Loveland KL. Bovine sertoli cells colonize and
form tubules in murine hosts following
transplantation and grafting procedures. J Androl
2008; 29(4): 418-30.

[25] Von Kopylow K, Kirchhoff C, Jezek D,
Schulze W, Feig C, Primig M, et al. Screening for
biomarkers of spermatogonia within the human
testis: a whole genome approach. Hum Reprod
2010; 25(5): 1104-12.

[26] Asadi MH, Javanmardi S, Movahedin M.
Isolation, Expansion and Purification of Mouse
Spermatogonial Stem Cells in an Autologous
Sertoli Cell Co-culture System. MIMS 2013; 15(4):
21-33. [in Persian]

[27] Hasthorpe S. Clonogenic culture of normal

Y‘AJL«J"lY' UJ;'\"’QObﬁ*ﬁjé‘aflub.} 4abola g5

spermatogonia: in vitro regulation of postnatal germ
cell proliferation. Biol Reprod 2003; 68(4): 1354-60.

[28] Kubota H, Avarbock MR, Brinster RL. Culture
conditions and single growth factors affect fate
determination of mouse spermatogonial stem cells.
Biol Reprod 2004; 71(3): 722-31.

[29] Koruji SM, Movahedin M, Mowla SJ, Gourabi
H. Colony formation ability of frozen thawed
spermatogonial stem cell from adult mouse. Iran J
Reprod Med 2007; 5(3): 109-15.

[30] Aponte PM, Van Bragt MP, De Rooij DG, Van
Pelt AM. Spermatogonial stem cells: characteristics
and experimental possibilities. APMIS 2005;
113(11-12): 727-42.

[31] Singh J, Handelsman DJ. The effects of
recombinant FSH  on testosterone-induced
spermatogenesis in gonadotrophin-deficient (hpg)
mice. J Androl 1996; 17(4): 382-93.

[32] Holmes SD, Spotts G, Smith RG. Rat Sertoli
cells secrete agrowth factor that blocks epidermal
growth factor (EGF) bindingto its receptor. J Biol
Chem 1986; 261(9): 4076-80.

[33] Nagano M, Ryu BY, Brinster CJ, Avarbock
MR, Brinster RL. Maintenance of mouse male germ
line stem cells in vitro. Biol Reprod 2003; 68(6):
2207-14.

[34] Salarvandian M, Tajik P, Barin A. Effects of
gonadotropin releasing hormone (GnRH) on sheep
spermatogonial stem cells proliferation co-cultured
with Sertoli cells. Res Opin Anim Vet Sci 2015:
4(7): 314-19.

[35] Vigier M, Weiss M, Perrard MH, Godet M,
Durand P. The effects of FSH and of testosterone
on the completion of meiosis and the very early
steps of spermiogenesis of the rat: an in vitro study.
J Mol Endocrinol 2004; 33(3): 729-42.

Yi\Y


https://feyz.kaums.ac.ir/article-1-3077-fa.html
http://www.tcpdf.org

