‘,_‘?}’:J WA b ARSIy & Jdu | L S ()l.c oLy aloea

USed 9 (RS &S (25 140 090000

[ Downloaded from jabs.fums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.22285105.2019.9.3.12.9 ]

—

Lol WG

S92 5895l g Cawdlig prd (sl Jokw loj o g aillus culs jI Jol> 29y alo Ol 51
Hb 5 sld &)y 4o ddw ghaxmly - iy (§ abwg 4 00l W o pwl (5 yiol yly YIS

Maa olog i "2l 0815 Bl po ani b | IS 150l (o™ 59 e Jouwy |25 A5 11 o 0y guio

VAN YIY - callie opdy o)

Ol cdang )l cdang ) ol8ils o Sials ouSiils ayly pole 09,5 .Y

Ol o )l edingl oKl o S juals 0uSisls ¢ 2Kke s pole 09,5 .Y
Ol el e e i S olRils o S gy 0aSlasly ¢ owlid eyl 09,5 Y

AWWAVAVTY allie 8L yo &6

29 ole able BT Lol aalllas j5 058 0 (ROS) Jlad y5eaST lodiss ojlail 51 o ougi a4y yoeie dazme Sl igs 5 (coSun] :BUB g dino)

38 13 bl oyse Al slacs, iy Torsion-Detorsion (T-D) ioeals —ioms dawgs oo slill oyl oS Pt jo ol et 51 Lol>
S5 1 agil)bY 09,5V 23S (1B ol Jes G ipdle S 09,5 ) il i 09,8 V0 Al Dy s Y Slaws dasdllae cpl o i hgy g Slge
4 T-D (8l T-D+FM T-D+M T-D+F Jolis i ¥ IO (sloeg,S .0l (5,55 Dulbecco's Modified Eagle's Medium (DMEM) c.oiS™ la>s
ook S g See Vel gy pled ol B0y 5 Sadlag b <50 Se (e p iS5 509 SLe ey b ceiS 5l ol a5y e w55
S TggT g ylel by, b abol> glaosls aid 5 )15 Sb5,0 0500 ol CudS sla ol b >l e 5l o jg, YO b all glaas 4K 0 T-D

Wi )8 18 anglie 8 50 (P<+/+0) zhaw ;0 bog )T o (SS9 (ol Sl g )b
ols Lz |y T-DHDMEM  T-D 09,5 4y s g sl (6o 0l )l 9 585 ,Slo 5 cdlyg pud S 09y aole 0S8l o (oy25 sloog )5 g lis

~Gi Jee 5l el o bl S99 39 Sle 5 Cedlig i salSlaz ctS Sl ol o) mle YL oIy addllae (nl @l g pS At

Oy ool S Gl S Lo Dy b el Lhamaly - i 1gdedS wlods’

00,55 snalie o9y mle bawgi G35ugs BT T-DHFM 05,5 o

Sl las |y aan Gieols

3975 (sorelssl sl oy Jle az)S1(Y) adl e oslite
S s a4 Pl ) (Shedel fgemme jo Jg )ls
bl Glaan i Je o)l 5555le ol (65, » (saie JlaS
Lili bl gyl Lo 4 Ygoms 5 i oapels aygils
sk 4l aan Jle 0gd po Jol> 55 350 0ae (Suiesly
A ead aslis adgl glaas ole)l flae 4 00 plS

dodo

5y Of ot &5 Cel il g alies S )0l

5 0 o Lo 4o 1, s gy 51) o210 &S wsly o ol
3ot a8 Gl 00, 5158 Slem cublage glojle. v o
So9olb 4,25 anwgs Jl> )3 lay9aS )5 g 5l YOI
LYY Gliee e Ol ol 53 60kl gt (V) W)l

cdangyl olSails ¢ (Sipals caSiils il pole 09,5 <39 e Jgmy 1) ghmmn oy itk
Email: r.shahrooze@urmia.ac.ir Ol
https://orcid.org/0000-0002-1470-010X

journal.fums.ac.ir



http://journal.fums.ac.ir/
mailto:r.shahrooze@urmia.ac.ir
https://orcid.org/0000-0002-1470-010X
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.3.12.9
http://jabs.fums.ac.ir/article-1-1880-en.html

[ Downloaded from jabs.fums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.22285105.2019.9.3.12.9 ]

In).;wl.;g.ﬁ._»_f)é ._J,lw\;uw‘,u_g)é_n_la\;vl).ﬁl

WAA ol [V osled | o b S S ‘i?i’
=l o) r@Jb‘L&}wﬂf}l&eMbd}u

Conditioned  Jolw i Lo o9, mbe 3l ool
@ S (60b5 sblze slyls pg5 S (g5l>-medium (CM)
4 wlyg o CM 15 abl oo ol sl ok 5l ool
(Freeze—dried) ;o 3,3 g iz 5l ey g 00l 0y >,
g eog Jske 5l s)le cnln ogdle 09d Jom g (gt dins
OMSie jl Cliz] Cpz 005 15 g oass 0,8 yidls Gillay 4
Solems leyo 6l CM 5l ool 65 pol (Ve cod Qig o,
4 S0 ean o ol (San g wdlip 4255 350 Yl o

() wb g e

sl Jlo S5 31 oo g5 e Seatns (32558
>y 3 1) 5% Sl e (ks e Jhge ;o (cerilie
e gl ke s 5 91 (oo il 33l 5 e 4
Shdel sy @b b gloys was (oo RIBN, C —aiy
2B la Jsho Gsemliids g (sontilie slo Jsbo ciS
Ogel iy JUis 4 a5 (e S 1) edd o5 nli
Fyessb 4 s al o g o] oles w0ad o5l
OV S oo J5]y Sols 250y

Fibroblast growth (FGFs) cuwdlg,md o, slo,eiS
s aS ol aSlll Jge,e0 sle eSS laie 4 factor
aaer o 3l o 055 (slisel JolS5 5 ) ol 53 (50415
FGF-21, FGF- sl 55 oolgls oyl gae YT ylo 0 90k
oxil oo Jo yiiew 9, FGF-8, FGF-4, FGF-2, FGF-1
esly s (FGFI2) Y iudlyg posd 0, 452516 00 5 (1Y)
AT S (o0 55L (J5 o Slodgb nled g 2355 50 (39,

wae Eob g 5591 0 (FOR-9) 1 (udlhg b 0, 9516
M wgSae cam eSB l B o)l (59,8 i
whn (Sl glad )3 FOF-9 0gh (o0 ()5 4 050 S
Sbo sl e gile sl sl Jskoo 53 5 (5,l0,L VV=VA 55, 0
ly ol oV 55 5l o slagsy o Sand sle Jsbo 5
(FGFIL4) ¥ o) ool d 0i, 55551 sla oS o5l
J>le > ,o Fibroblast Growth Factor receptor 1,4
Sl oS Lol gl (oo Gl adn ;0 W5 5l G 5 S
Fibroblast (FGFr2,3) ¥ 4 V¥ _wdlg,ed o, 650
JolSS Loy 0 00,008 b 4y Growth Factor receptor 2,3
0 gl en 15 oS g5k ol oo ellas i Sl e
WA slags, b 5o egsieie slo gl 0 T (s S
6lad ;o ¥ Sudligrd ab) HeSl oS 5 b0k VP

journal.fums.ac.ir

s s JU5 4 487 0bl o 35555k sl (9,0 YL
Wan (o dn JoP poe (JusSoly CBlie ahan 4
OS] dagls S 5550lS ST gl 5l (SBL S
Slowadl Jolds iy oy o il o0 SShmaonl e 5 (S5
P oz oo adsi oliws 5l gl aml o 0 ale e
ISyl JE! e jo Slasl b LS| o 5 il oo
00 el I3 4o

W3loe S351558l (ol gl iy S (TOTSION) (0595
a3 oo )l b Cou ) Gllsz g g B35S (ol el as
F sz $ln o8 Pz walld Grizeen Zondy o)
4 e dan Ghomoly —Giors bl dan 4 o
9 oSl 0sdio0 559)LL 5 (gey90 g e Dy
sloaisS o3l 5l Gl wg a4 e adn saze Sl e
<S¢ Reactive Oxygen Species (ROS) y5..ST Jled
(F) 00,5 0 pyeml ;o DNA (5 0 000

e 4 ol sle JSol, b 5eeST Jlb slaaisS
b 2l ol crpe Cool (S 5 Wisd (o 955 (T 5
O% b ulph cod 008 gilanST el Gosb
o il alaly 4 1, 8151 ole S50l wilg oo ol
—im e 5o ke Bds e Bl olonST ol elis
51 olds oo auilSe § ROS oy ol aday Liomals
Cllad (69) p Cel (Soe &5 09 o0 Jiza (Joho (HlanS]
3,858 S 3595k pel 5 9098 S5 ook (So3slsm slo
o sl S eoazme (Sl 9> oen 3T Ol Sl ecnl 2 ogdle
(0) 23l se 55 ] g 5 sl

blyd o sl 5l ools g9 lawg &5 olo (u9n
45 W09l g0 0ol SECIELOM pgi ;S Kol (o0 i) CoiS
5 Seislnsed loanlp 5l gyl el )0 age BB
Sz o 1S ool G Sl S sl pedlSe 31
Syuml Glatisn uled ol gla g)ley colis 4SS
4295 )90 Jlems Gloys Slaal 5 0gdll slo 5 leso lulis
Sl 935 317) ¢ Jansgi o ()1 457 s (g0 )5 4y 0kl oo
b b bLs)l s (et 5 sle (595 (F) Wigd (o0 5135 5s,
Wiloads aislil oo 4 (Siele 8 a3 5l gl oo s
Selsiay el il liwgase 10 GalS 8 s b o
a3l o sk )l Seple JolSS 5 (0 Cdle oy
ALY)

VOFO



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.3.12.9
http://jabs.fums.ac.ir/article-1-1880-en.html

‘_‘%’:’ WA b [V ol | g b | Ld (S pole oK1y aloms

Ue 9 (WS &S 1) pa0 0 g00i0

[ Downloaded from jabs.fums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.22285105.2019.9.3.12.9 ]

95 sy Sl VY (5,55 IS 9 Cugb;y l,5 (ol a0
Jeed 8 g0 b Dyl cole) ol o (SO0 cell VY
sl 13g Of s ol3T s yiws g 50 (5,055

18 5513 Qb A 09 SV o (olai b la o)

S5 1 e Jas o el S 05,5-)

0% FY (2l Jeo Cou el LY 09 SV

IR Gamly —Ghamm Pl Jes Cod D o SV
VCER

izl — i 1> Jes <o T-D+DMEM o4 5-¥
a0 DMEM s bame g )Sie Ve g i85 1,8
A By 6l adan

W8 Gomly —ieen 2l Jes o T-DHF 05,5 -0
ey b Sl ol (g, mle fds See Ve g w8
A Gay55 ol aan Al jo

W8 Gremnly —Giorn >l Jee co T-D+M oy 5 -F
35BSl cis 5l Jols g,y mle Sy See Ve 5 s S
DD Gy sl s AL

W8 Gy —Ghomn 2 le Jes o T-DHAFM o4 5V
oley o 2S5l Jols gg) @mbe ydo S Ve 5 w8 S
SO G5 ) adn aSeD 5o Cuadlg b -5l S

ddo Wy il — ar Slm b9,

S5 i S5 5,5 b e e (o plal S
okl ¢ (F-mg/kg) (Trittau Germany-50461) ..ls
g WAl Gheges (OMQ/KY) (Alfasan-Holland- 1608238-01)
Gk 5l adn (3,55 5 oSl sbml sl il osbel 5l gy
adn 9 Syl Gl g 0005 5L oS0 Slee b3 By
3 a0 VY Silo ol Ol g 00l )15 055 oo 5l
Oz ot Ceel V) Do 4y el slo ayie g B
DS A @ 5l adm Glamm ol Jl B R cex 2858
Sl (s> Ol @l b ool Ga ol solisl Y
Caz D 0 ol 50,5 5L L cels V5l e ol sgxg
Sar B 185 e, (09> Ol s )18 9 o
doJsho (g9; Lamme oausS 8L )0 o 095 0 (22
o 208 el G5 (Gamly) iy W) omy
9 5 0ils Sy o Sl annS 5 (oSl (glad JIs 4y aan

N4

o Ok i G0, VWVA (glasy, (b jo aan Sulin
VO-FO (lajg, ;o 09,5 job a4y Wi jlam Jolpe )5 g
2 LSl oS ey 5wl gl Jobe o
20, gL en S asn Cdl (peled o 9 ¥ (Ledlgped
oS ol o1 51 S Sldlas ol oo ol ¥ cwdlg yud
Yool 5 ¥5¥ g b s, 386 05 Lo L FGF-9
OF) ol b5 | o adas JlS

lacl dan o 45 Wit ST eyl slo Jsbo gy SLe
OH LS )0 Az jeka 5l D92 (55950 Heb 4
Floel b ol (515 (] Gl jo basleg SLe (565 sla
e 005 Wl (8L gl 35, 5 SLiwgiess 0 Sy
5yl S e WaoliS alex 51 oy colais] glael leel
LLsyl 5o Sls KoY (sle Jobo L sl ad (sla3lsy SLe
g b Jobo cnl Gomml iy 9 JolSS 50 moe 185 SG g i
sl Jobo 5l (rez ST (0 63 G955
Sl g yhaipon o gl o (Sl LAS 50 5389 Sl
e Aol b e bliyl jo a5 cowl oad asine g diliws
L35 95le sl (g0bis sla Jobo Splme )3 9 g gilo ]
93 2 39S Lo slo Johu (pl 5 Conl 00l (o g Wi
o o 50, 5hos (285 5 LisS gilo ol 53k (sl Jshos Lamo
OV0) w5 ls 3

S M (mdge ek w ol aan lagley SLe
Y Sl sla 0F ple &5 WS (o0 S 9SS 55S
dan boe ;3 09250 (19SS 555 S (o0 b | ik
ol g adse o dgup ) 4l Sl o g plugisesl o Slee
Sl )3 (el sl (g Lai g obml )3 mee SR 05
(OF) 035 oo 55 ade

by ab, slayesh SIS Sleogas 4 axg L
Shdel> 29y @be 51 QLI Saa b adllas cnl da ol
5 3Bl g Cadbgrd laJshe oy oo g allax cas
ly — i 5 ol el ol )l P S9nge (59,
28,5 sl aan

gy 9 Sl
VY s bl 5 elme (s e YY) Gl ol o
YY £V og00 dls g &)l 4z 10 ol oolaiwl p,5 VA

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.3.12.9
http://jabs.fums.ac.ir/article-1-1880-en.html

[ Downloaded from jabs.fums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.22285105.2019.9.3.12.9 ]

In).;wl.;g.ﬁ._»_f)é ._J,lw\;uw‘,u_g)é_n_la\;vl).ﬁl

WAA ol [V osled | o b S S ‘i?i’
=l o) r@Jb‘L&}wﬂf}l&eMbd}u

o 29) @le St jlam 59, ¥ eied 715 Wanas el
(Y0) 30,5 (5

58Sk Jobw (29 &lo akd

bl o Jobw (59, coiS laoe molo S 5l 59, ¥ 5las
Fetal (55l usid prw gt <ot Laes b o Jsbo
ool 3has asasl cuas el YY (gl Bovine Serum (FBS)
QS S olKwo .la....:54 O (£29) GLO 9 0 )9.4..9.)).».;[....:
Y 0C glos o cosliil log b g 0yl g Ladis golass
(T)) 005 (5l

Cwdlyg e =589 5o (yloj o0 S

Gl 7 slo culy jo cudlg b =3l Sbe ploj o S
5 5s,5Le sl Jsle 5l AlaS Lo VIO x VT anls b ol
Sl @aziny a5l dw (s, mle il cnS cedlg
el @9 @b as () L aline a5, mbe ats b))
C9950 50 (929) &lo L 9 9B Goudy il T o g 90
6 e =Y +°C (los 4o sl yley b 5wy sy ) mL
(YY) o

e 5 ol (5 dntd

GuF b oy hbeil 9,5 5 (> Jos 5l oy 59, YO
PRRRARRPAY Sl ol g cmeliS” (SVL 50 Sae S
P Chand §0 g 08 o> ddan Cdb 5l e
cotS Lame yd oo Sy 51 g ol B 0tz epus g
eSS s ol .ol ools 1,3 Human Tubular Fluid (HTF)
Sl A COZ /& L: 9 YvyeC )9.»[)91)‘ J>|Q r@)dué gj‘ r:o 65L>
10) 550 Srge SIS 2 ] p 3l p el 25,5 Sl O
zo> OBl b ok eols (18 5 ls 5L bey celu 8 4 (cels
S ol S5 a oYl pald mas gl e 5l el
o ollos £9,0 5l ey woiS lase g5l Ty S
Sz ol Gl Hgelimsa S 0al ools 1E 53Tl
W) oolﬁ...m‘ r:).a....." ‘_;lsb).uo‘)l.t R

p el 85 lod

V28 el Sl Ggmilimges b el (3)lels (6l
o ) 099, SO 0 a5 Djge (pl o S A Y
Vo ol e g 0 iy ke O g e VA (2
e 4ol 03938l ol Gol> (ygeilimsn s Sie

journal.fums.ac.ir

ado oIV oohl ase & ¢ sy 4 (S o p Gl b
6,1 5, YO Soe sl alflas sl uid o lo &) 5 0

VYY) o
wufsﬁ-f’: . .'.y

SR b Shste 5l om Ol Ol LS 4l Cangy u]
@mg/kg) udkbly 9 (Femglkg) elS Slhe Sl
Dol S Lol Ligga oole (SVU 590 b s 5 o ailo
Go> DMEM S lasma ,0 Cowgy odds 0,5 lakad
3 gy oyl 5 ol 4gSil aBBs Y-F (gl Vo IVO (a5
30 0y SogS Olehad g ouds lax oyl Layll cod 0
3 plaS 52 69y e w50l 03l I3 gl wils £ gle ol
FBS (Fetal Boving ) 5ol wgid p s 0,kad G Slakad )
07.CO2 g youasl Zugh, YVC slos ;o 5 uls ouilS> Serum
ol sl Sal> S a4 @lakas b ol eSSl cel ) - Y gl
IV ciS bazma b 5, ¥ 0 6l (8L sl iged i
Sisise St b sl Sales o wss S 44553 DMEM
03905 O y>loe 4y £9,0 b alged A ll> 5l loasdlg pod s
oolel (ol GS 30 2alS 5l g 0-F) bs SodsS a5 Sboj g
50 00 s 5 5l 00l L b Sl S 51 b Joloo ws
OA) Bago 8 5Ll b (Subceulture) =I5 Ol 4

Mg pad Joho (229) &lo antd

S TA Glsee 4y a8 Glej 5 izl ol a5y ¥ la b

Soly g b it y90 5 65l aez () e Wdged T Sy
Phosphate- buffered solution L s, g o Jslo (ssl>

DMEM &S lass o cels YF 6l 5 i (PBS)

oley el 5l amy aiad agSl (FBS) (558 (ugid oy (i3
Yorrg g0 o balpo 50 ;55 555l aor 19y b
odel Cawd ds Laore g 1 050,8 o8 il 4gB0 Ve o
ks g s freez drier golosl S Sz olliws lawgs
VD) a8 6,lgK =Y+ °C sloo jo oolatl fyloj b g 0l
3yl cis

Jsbome TML L 5laY ooy & Gl i slagley Sle
o Sl Cews @ Al 0 Y0 0w (PBS) (6,8L wilad
Sy 90 Ak Ve e S il Feeg o0 b o Joles
oS Laome L YVOC slos 4o oo arsSil 5l ey Jobos (sl
Le yemslisSil el ¥ 5l oy caizsly ot \ -/ DMEM

GS 4 aS ol Jole U ol aidy; j90 g o aldlo,y cuiS

\OPY



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.3.12.9
http://jabs.fums.ac.ir/article-1-1880-en.html

DT b [Tl | pg Jlo | Ld SCagy o sl oSl aloms

Ue 9 (WS &S 1) pa0 0 g00i0

[ Downloaded from jabs.fums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.22285105.2019.9.3.12.9 ]

Py dnd Egls Cumdg (o) 2
bl ool gl pali (s3mel 5, 51 skaie ol sl
& Al ye (b o aS gl lee (ol sieel S 0
OFep (0l s uleg ST )0 (eelig n ¢5gme e
Wt Gileg)S (F3,08 5 o515 czge ol (nl &5 958 0e
P 4b 5l a5 oyl 5 (87 a5 5l e w095 o0 ]
Wgod Dol g St g 0 b oY 0 )8 Jlaswwl s ol
Y Slid 5L e AY aSallbylS e sole by b
10 sk sl Jslms bausgs aiges s plosl (H: Y/Y) Yo
i85 D Soe 4 (PHITB) 1F Sl dl b osds S 5
by a8y 51,8 gt 5550 b Y s i (550l ST,
Slani ad gy Frox oled S0 b (6)95 095y e
Ol 2oy8 ez @l g 5led Y 58l el sae V-
g 033 2l S5y 0l e Judo 4 JUL o oyl ol
) (YY) wisgy o555 (65508 s pdy S5, 5 @b sl oy

Y IS

! 4l y SGDNA L g DNA camwl oy y

15 ooliul o550 g gl (s ST (5l S jslate ol (6l
gl oY w)p plin (huel S5y oy, cnl 0 288
39 DNA s ) 0 ol DNA i )5l 98sg Sea
S, 4l ans, SEDNA g 0,5 K, a4 diwgnl gl al
Sl gmilomgan 5l S and 5l G 095 o0 003 )8
S35 Jorme Lawgs b diged Dgd Iga )3 ol Sl g e
&8l S Sy e 5 85 D g0 Sl ¥ e
S dy Olawd Ol 8L y0 65 L -V cdale L (AO)
VoW 351 INWORRC SO CQP VI POV S YO I SHRPS JVPV I N I
LSOl baome SO 50 Gy 5l8 098ty Ko Lawgs o oY
Ole do)d s gl 5 Bal gy FA-FOHnM L8
AV USCE) (YY) wl

b o ol S 59993590 203

0259555 =00l 9 oh el (el STy g 99 aAbesy @
rerbs 6o oyl ol (e Siles anlllas yl )0 WD sy
285 18 ket 550 iliSie slo 09 S 0

&bl (o2

oyl S sl ol )y 5l ol slaosls (Ll anslas
(Version 18; Inc., SPSS ()Ll I3 3l o, 5 Lo g

VOFA

Voo 0 oolau! ).mws,oib rny )‘ raj.uw‘ Sloss ‘)u)Lo.m
Fogimgad oY (55; p ol 0ol 38 Jole 51 tds e
S o0 ol alds a8 > 90 4ddo O Gae g aid S 18
oolawl b yid L 12 50 b o el slows ol ialS s o el
Sy b (6,55 98wy See Jawgi g Ux Be v e ox N g8
oileds Gl oyl Slaxs N aS W 5 aulxe Feo X Sl

ol S x5 a3

0\59..0.3 4“'?(3 ‘A)a.m‘ 65l> uwuﬁm )l ' Le \ MS) L).a..:‘
Sol> eaS awmme 5l g S Ve iyl S5 S5 )
DB ol 6oy p S JoY a5 bemi oY (55, 15 a3 3 )90 o ]
oS b osSug e 1) )0 9 ol aBlaS conl oad ools
(YY).20,5 sy b pynl S o5 a0 )0 (Y0 X) Vo X

oyl (gl 0dy cablB S 3

Sial K5y 5l oyl (6 03y oy 08 i)l ke 4
e Yoo Jlade al eolatwl 39,55 -l
Fede S Yo b sead oY G (55, o] S5l gemiligan
Ve wdb ¥ JIVe ClidS 5l Gy g ol bgloee o368l Joloxa
g 5l am a0 S aBlal (s 039,55 (S5, Jelowe iy S
)’| oolazw! l.: Q\.\..i: S 9 ’aY s_ll.:9.».7;o )| uu,.m.d g S
0055 S oyl ao )0 F+ o X SleiF )5 L 5 (599 55y S
OV USE) (YY) del s a5 (5 y3m0 S5)) 00 50 ¢ (428,55 5)

;iS) < f)..\.w‘ B (\) af)m‘ (_gj.ub u.m.:) [N uLM..: - ‘}&n)
1y 03 0 sl (5 )90) 48,5 S5 oyl o (V) g 003 o ol (i)
FooX ol S5 059,50 ol simel Ky ame oo ol

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.3.12.9
http://jabs.fums.ac.ir/article-1-1880-en.html

[ Downloaded from jabs.fums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.22285105.2019.9.3.12.9 ]

In).;wlog,ﬁ._»;)é dgb»o»‘»f‘,u_g)é_n_ln-;nl)il

WWAA 5ol ¥ osled | g b S S ‘??,J’
Jﬁ: o) ﬁdb‘u}ﬂﬁr}bc&d\ﬁw

() Jguz) 0 jls e S| 03B La-

Ol pd edg iy S 2 b gl Slaw 20l (5 Lo

B

A

235 )13 Sl oygme P/ 0) gl )3 (So (ol

e

d.ar:).a..ul)..:s(A).’yaj) CJL’ w—’L‘j)S‘)}’S RSE- %Y ubm&)MﬁﬁlﬁPwlwwuj;&oMb ul....\ —YJ&&
£ X lad 55 bl (Sl 5, A8l o (B 23) AL oS b el S il (o 5,

e S5 L el s 5 (1) 0030 o] DNAL gyl snims )Lis 0,5 5, byl syl DNA T o )l =Y S

FeoX oled S5 (AO)S L)JAA;T Lg},;‘ S5y s oo las 1) (7)) wles oyl

4 G T-DADMEM 5 T-D (sl 03,8 ;5 a5 ols o)li IS
il 1lS s i ko &y gnsi oY 5 ol L sl 05,5
Lo golo ailSloz 00iS il o sl 05,5 10 s «(P<+[+ )
i (P 10) s stne ,5b & 3ig ey bl o 55
sls lis il T-D+DMEM 4 T-D lo 5,5 4
UrS 09,5 o5l b 5log,Ske 09,5 1o Lial3dl ol (P<</+ )
Slas plis o s BB 09,5 T L Jg g ol

o boe le )5 50 )90 (nl )3 (3 bl aslea
035 L g 039 e 3l a3 5 Sle — by uiS
Jsaz) 01 s cixe LSk a3ls T-DYDMEM 5 T-D gla
()

journal.fums.ac.ir

A 55, YO 50 p el olasd (Sl 0)les 5 Jol> ol

T-D+DMEM 3 T-D (sl 05,5 ;0 45 ols o)lis >y Jos 5|
250 @ el Sl Sl (ol Y g b J55S 4 o
CtS b 3,5 a5 al talS (P<e/+0) s se
S e Gl cge 3gSle 5 Cadlgyd alSlax
T-D+DMEM 3 T-D (sls 05,5 ds G p sl liins (1 55kio
S e e mle GyF e (P<e00) WS
el s (:Silen Gial33 50 (58 5l So —Ceidlog b
09,5 1L 5 4l T-D+DMEM § T-D sls 05,5 4 S

\OF_



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.3.12.9
http://jabs.fums.ac.ir/article-1-1880-en.html

‘,_‘_g’:’ \Y4A J’:‘iLf | Yool | v-é—’ Jl | Lub é»lﬂ r}k« Jisls s

[ Downloaded from jabs.fums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.22285105.2019.9.3.12.9 ]

Ot 9 (U &IS' 115 40 0)900d0

Gleme Sl & 1 Sko) (028 9 U555 Bl (5o 09,5 (ot 50 p el Sk & by sl sy ()bl ali Y Jgur

b syl Gy o j @08
(1) (1)
qpEY/YEC q¥/FY/5FC IVENNE AY/Y£Y/£P Wl s
AY/VEE/ - AC ko) FPC YA/S£Y/VSP YA\ /VEP oLy
VV/FEEVAN D YIAYEN YV VR 1B/ 2 - JOAEY Y52 T-D
YAISEYY/VYP YAIf£) Q552 Ya£)4/.v2 VIEYEY /- B2 T-D+DMEM
AYEE[FAC YAIVOEOIABC YA£Y/¥aP FYIVEY /YYD T-D+F
ANREAT FAIYYEA/- AP FYEF/YEP OFIVEY Y ED T-D+M
EARILL OEA/552 F5/qY2 - [5EEN) AP T-D+FM

Al oo P<A/+0) o 10 o i OS] 5925 saipd lis gt o 50 alinl By >

95 Cowdligrd slo 05,5 )3 9wl el s e job 4
S ol Slawi (2 Sle jo )l Sre ial3dl 5l ,SLe
osslie T-D+DMEM 4 T-D slo 05,5 4 coed b
05; A S U;LHJ@ LS‘LD Ia)'“'“"‘ Sl u..iL.A 3o (5“‘)‘)5|
Sl Foe BB W8l o9, S oL g ais sanlie T-D 8
391 sire S| 5l )ls T-DHDMEM 05 5 a5 Cnd Jg 09
() Jgaz) P<-[-0)
5 HLL (ileg S gl sl sl Slass Sk (8 )Le
T' 9 T'Ddlm 09; )d 45 QL} uLAA) o..\.l;) w"‘ DNA
o (G b 4y (oY g ol 1S 4 Coons D+DMEM
RAY Ja...?m <'::Lo IRVELY uﬁl.s).) ‘_ch: 05; 30 ‘;5 M.Jl.: u.....:bs‘
T- lo 095 a4 Comd s (oo y5b 4y 589 Slo 5 el a8
@S Jb o (P<e/-0) ol plas rels T-D+DMEM 4 D

VOV

Sl 09,8 ;5 a5 ks (Lis el (6 dy S e (o2
9% Gzly — i Jes o o] jo 45 T-D+DMEM 4 T-D
5 pllo J5S slo og)F 4 ol 85 500 Loy
09; L ‘5]9 ‘(P<~/~O) Sgs )L) LS‘M w@lf 6‘)“) ksas.:‘)l)y
Uwl;8l T-D+DMEM 4 T-D sla 05,8 4 Cnd 54,5l
09,5 ;0 Ll cul as (P<e/eD) olo lid Gl s
o2 b o9) mle sleslaiul 55wl )l ol jo 09 o Soe
09,5 b g o039 Cude ;3L W3l 5Ly Sle —cdlug pd S
D9 o ge L1 036 T-D+DMEM 4 T-D sl»
S8 Bl el sl ol slass (S0l 5 )led s
Css T-D+DMEM 5 T-D sl 09,5 ,0 a5 ol ;lis (5,0l
srerk 5l o S g 5 ol 555 slo 5

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.3.12.9
http://jabs.fums.ac.ir/article-1-1880-en.html

[ Downloaded from jabs.fums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.22285105.2019.9.3.12.9 ]

In).;wlog,i._»;)é JQMQM‘,Q)&_:_[»QI)SI

WWAA 5ol ¥ osled | g b S S ‘i?i’
Jﬁ: o) r@;db‘u}ﬂﬂr#embd}w

5Bg 5L 5 Casdlig e CM oSl o azdly zals Tayas
5098590 (rl 59 9 $503,5 005 o sl dlasi Bl e ge
L |, TD 09,5 alics (sl ammets b Jskos 225 o2 05,5 CM
Sy salxe sl JsSge b (ROS) 50T Jlad (slaaiss ol

bl S5 Sl 83,5l ~ Dl pesd SIS 08 035 3
ixo B33 03l T-DHDMEM 3 T-D (gl 05,5 L a5 (s ,5bo

O loged) o9 ylo

DNA ; N B owilogyS gl pas
. . e
ol g oilog S ol o DNA o
120
100 2/99c¢ Zi 2U6h g /6e 2/3c 0/57d
80 ]: —
60 |
40 —
20 |
1/41a 2/21ab 1a 1P
0/83 1/14ab =
0 0/3a ’ o/54a ~ 20 i nim
Wl s ey D DMEM TD+F TD+M TD+FM

75 9 JrS alise slo 09,5 50 (ileg S sl pue 9 DNA ool (bl ansliin =Y jloges
il o Jne ol ppolie Lo (gt VL o albgi ohiel (loas it Sils)

cllse P<100) mhaw 5o o cxe BB 54 g 0ims (Las K5 o gt o 50 alinel By >

21y 5l ol Wl 51 26 ol o5 i oo 25T
Jlo o 0 o Jlb Jsho o JiSge 5 o JiS)
3 j9) (6 pdy s o) ,Ken ¢ Reda Z MahfouzY - - A
o g Je8 1y oLl lislo el jo 3081 Jled glaaiss
JRGRVCEI VSR PN IRCISC U VU BRI BPE
Bk 3l el oS (59, 5 YLezoIROS Jslo J51 sk
(VF) 3,185 oo 83U pal sy o 5y 2 1S
5,80ee o Yol a5 i el TD Lol anlllas 4o (yaizean
15 g oad olal S 55 b wuigjsile sl slo (608 yie
Sy o el olows ayal Cdl cad leye sleeg S
b s5s,5ke 5 cdligyend CM a8 Jl> Lo 0ys 5 ol
Ols (Rl s bl ilil age b (sla g2 (il
5 Skac 5 0203, 55yl (5 sl ok slaaST 51
3l Syo0 llaliny jo aanisn daue ju |y (6,088 e
S5 abboe (o mlo kS (bl slaall (n 5 ek
eS| 0 3g2 g0 (piind 31 ATP cllad Jols ol S5U
Ok p9and g 5oSIS 5l Jol> ATP adgs 4wty

journal.fums.ac.ir

.'.=.

Sl codsabs lye0 jo ddan yiomy ¢ swlis! ol 328 L
o1 Gla JGoly il o (y59ud ) (> 50 ST ST sl
O3S g0 3T DNA 5 b (0555 52 e 2lid (slood (505
Solw S Syl 25 5 o Slae o Pl 4 e oS
oMbl wlsi> o Ken o Saeid Azizollahi (YY) soi 0
e @l laan sloyall 65) 2 ) aan o2,8 SIS
o Wlg o opdyg A Waly plis o ol wsels sy
S grep ol anlllae 15 (Y0) 355 (350 15 o3l (o sl
Saze (6,185 g a5l Bl seSn] o oall sl
Ol ez se ST SlISoly Gralidl s T cdlee 5 (95 (50,5
Cold ) 5 00 S wan il glasle 5 padslio oyl
O A g ool u.,.mlf ‘) M5)94Ln]w‘ ‘_g).n.\.\ S u)..\.‘i
0xj gyl slass TD+DMEM 4 TD (sloog,S jo o

VOVY



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.3.12.9
http://jabs.fums.ac.ir/article-1-1880-en.html

‘_‘%’:’ WA b [V ol | g b | Ld (S pole oK1y aloms

Ue 9 (WS &S 1) pa0 0 g00i0

[ Downloaded from jabs.fums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.22285105.2019.9.3.12.9 ]

Sonte 9 99 ss Figlopeal o J3o slo 9e98 i
L 5By S le Job (iS00 50 Lol 093 go ol (sla el )y
9 MCP-1 )95 95 a5 (o3Il I i (ali8l el pd
el slayell 59y » (e Sl G 4zt e TNF-g
35,51 CM 31 o) S o JAMES B VAAD Lo ;o 05 o
Lilpd 50 Koo slagsbe @ 0,5 BLSL I 1) (sl 2an
CM o a5 0z S aei o ] iogal gy (2R Le5]
$9) 2 e Jl gy slo3lg Sle oo g sl ad 569 Sl
@bl i 5l g widls g prwgind wlg 5 S slo sl
I F S JEshn il Sl S (Js edg s (ae
g Defalco Y10 Jlo o sl ooy gl aan slajlég Slo
Jskos ol iols lad |y (ol ad slaglés Slo 2 ) Sen
5 &85 Loyl 5rie b Jsho Spslme ;o 369 SLe sla
&P Flo gl &5 Wi (ugyiniaen slo Ayl ) (b s
Lojliy Sl ol a5 wizl,s o o] i)l 3 plaiejd
Colony — (CSFL) s j iS5 g lad o o (sl ,giSTs
Sgid ) Fimwgw 0 5,0 sla o331 ¢ Stimulatig Factor 1

Sl

3y ,Sle adsw .wuS o Lo |, Retinoic Acid (RA)

@il ol 29d (oo b (Sl sl ples o PS4 onie
Ly adn )0 G5 gleyl nlad )0 WajlagSle o ke nd ik
(FY) 0,5 sl
g5 3] ol S g 45" A o0l (Lt sl anlllas 4o
Gl 4 oelisn uiKlr gy ol Gl Gl
o5k & 5055 Sloml PUS o ol s o515 W9 )3 s
c8l,s 05,5 3 5 TDHDMEM 5 TD (glaeg S 4o Liolé
Ot 1y JLL sl gl al33l o Joho (5257 00 CM oS
55 DNA 628y cowl crge dtusn o515 pae (92 9 0l
5 A Eols pae Slilge a0 DNA  JSs Ol js 00 5 o0
il gleog )5 Sl 0 .00 )5 cvaliv H353e (slreg,S
5 ke dlas gl (53895 Le g (g b CM 0aiis
&9k aiog DNA g ais £obs 115 5l oasd ol (slo o pund]
Sl oyl g ol sloog S @ Son35 Loy Ll e o5
95095 b g el g G5 sl Geelige (lae
) 355lesl 30 Foe plardion Jolse ailys (o0 (Ko
Sl glo )lral 4 e plxiliw a5 abled JiSe
(YY) adlbioo 5Ll 6555k anld b a5 w05 uileg S

VOVYY

5 SVolpe Y+ 8 Jlo ,o il oo ol,iSsie seilins]
P S 38les g S5 o BLS)E ol
oS adl;s b ol Wo S (e 1y lls5dsS asele ol
S Wl (oo il S5 Lade sl (b oS e i
oole iz Lolis (gl e 1o el (gl (6l Yol Lol sy
LSan 5 Dolly J. Holt Y+ 1+ Lo o (YY) adb o e
5 b Sl ol o S o Ty Jsbo ~ sk 20 Jiem
IR e S50y 2B ez 4 aely o b Cudlg s
adg) ity SLo (Lo o CitS A 0ib F ame b )] il
(Macrophage Chemotactic Protein- Jsase cawdlg s b
Oloxe & TNF-g .ols o158l g )ls cme jsb 4y |, MCP-1 1)
e ol (Ko 5 83l o Dl (Sisien 55556 Sy
Mg Gl ogd ey pa cuiS ;0 MCP-1 (oYL zshaw &
St aisd 4 Cedigynd ok 4 e MCP-1
Gl o (SS9 ped Gl Cedligpd 4o ek 4 wBle
oS 5w (TA) 355 oo MCP-1 Lacsgs ooy il TNF-q o
Oty Ay ead bl ST Gl 5 onye 5l AL
ol aslllas o a5 00 5 el (o3 (9,5 daze (5,1,8)
0y99 Jsb »0 prel 3y g sl Jie hgile el Wi,
09,5 4 Cumd lyols TDHDMEM 4 TD 04,5 ,0 oiole)]
a5y slo,5iS6 Js otk 8lS e 5 il J5 sl
Sl a5 03,5 el (531895 Lo 9 (dlig yed CM 50 35250
sl 0g S o3l b (aal3dl cnl g b (3 TD Cdlate g ol
4 Yot a8 oo 09,5 4 by e CM oSl s g ol
A8ld 09,5 pll 9009 TD 0,5 u> ;o YL TNF-q (pisls e
b ad sl <l slaglis She slass ogs I sine iDL
sy Sle cnl cadlior Ol ;0 dam )3 G @ axy
Sdg | (TNF-0) (559095 59,55 59551 5 (IL-1) ) — S o)
S 29955 lp |y i sladsho IL-1B L aiS” (oo
eizred TNF @ 5 1L-18 05,5 oo 3 DNA 5 5 Jskos
S 1y Saad slash o DNA siiw o ixe j5b
RV TRIE RGO B U | I RN A CSRRVIL g
5% Esb 5l Gty JolSS (e 50 o sla sl (gl sidg
58S Sy ook 4 nlply (V) S 65k JLL slo o,
o gl So Ylatol 5 1o S5 2t 51 Jool> (s, oo
Gal> o ;0 TNF-g 5 (IL-1) V — Sl il il 5 (galanly
Koo sladobe S0 o JLL lo &) 50 €5k ) Ay

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.3.12.9
http://jabs.fums.ac.ir/article-1-1880-en.html

[ Downloaded from jabs.fums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.22285105.2019.9.3.12.9 ]

In).;wl.;g.ﬁ._»_f)é ._J,lw\;uw‘,u_g)é_n_la\;vl).ﬁl

WAA ol [V osled | o b S S ‘i?i’
=l o) r@Jb‘L&}wﬂf}l&eMbd}u

4 A Al g Woged (owyp ) Sl g adn il
WJASS 9z lael it 5 s sl FOFS JLSm
sl ©yzles 5 saled ool iS5 G mgilon 3553l
(g yed oy eSOV V) aril (oo Sl sk (e 4
5 S DbFGF (basic Fibroblast Growth Factor) ;b
Olyie 4 a8 widly (oo (SLDlg pd (6 A e 03 (sla) S
S gy JolS5 505 50 Jbos = Jsbs iz 31 (5 alany
Pzl ol sl e glo gl (g5, 2 DFGF gosilly 2 g
Rlie 13 5 alauly 5 algd Sl 55 s Jsbos 5555 o aly)
Jbo 5o (T) wdlbioe azgi 9)90 Jls)) —(Joi e Jobo
cailes g sbla> SIS 9 Melissa Skibba Y-V ¥
» ) Sedlgmd 0l i1 non-mitogenic acidic ouus
Looad (mbs slo Age ol aan slo Jobo S s,
) (SRl e (hge ddn Woged sy p 1) Guwsssiy Sl
oles o ol 055 oo o Jshos 5o 555 T (al38l 5 ()59 ShalS
A, L2518 non-mitogenic acidic L b yoge ol e yo Ssls
el 5o ade glo Jsbo Ssuml 5 059 el ) (dleg pucd
Gl el 5l oolitul s T ans so 2al5 1) b hge
b sla Ghge 5o 6l wan slo Jshe Sy 5l 555l
(Fe) wioges olginy
6,516 (5 abanly 4 Cesdlig b Ao coiS (ol
Sgutr el 20 Codle (6l yuo 9 DFGF alox 5l sasie o
08 3l o SIS ald 5o el la el il codeS

D9

Fdel> 29) gl &5 35 605 42l plys (0 0L 5o
610 (e yeb Wl oo Bigile el 10 Fge 0B slaygiSE
GRIR ) )5 —ph)s JLs el slayielil e
—rm 3l el layell s 5o 636 Sl SLe
2, ol Jalss pnols el ay Yool ac iomsls
Jsbo 5hsle s edobo 29y mbe ats Sdsm @ a5 L
51 eolatul 039,00 1) 0,05 592y Wigw o, O ] 0
w8 13 axgi 9y50 b ilom 3l ol Oleys 12 CM
Wb drwg e a4 Soop sanl Lo Sl S g Sl

journal.fums.ac.ir

Censyd 0 Shas 5l )8 b)) S (e mle (Jgare 5L
Iy oyl DNA oS aian Lol camo oo oyl | 1939500yl
aS wols ;las ol Sen g Nasrin Sheikh oS o wSxie
Gl sreysh @ j5)lb (loye 3 pypd DNA (sla o]
AL L ol sl g albioe SYL o0k Gl 4 s
Sy DNA (g il o5 205 b gsbaw 9 (b s
S e (V) b b g Sy Gl gyl @ Cas
SlelSesl; Gl g (oS g 5l (LAU (So5elsm 3T aslllan
2 S gk 2l S L ol eyl el e ol
saS il ,s sloog,S 45 b slo p el Slows aS >
Gl s (o35 o3Il b (5385 SL 5 (sdlg o CM
Ol paass gy I8 me DS 0B laog 5 T b g ol oles
0ai) g &S > o el (g 0l IS L adaly 0 ool cnalice
il oo wied g5l g DNA Conl b b3yl o Wil sl
anis L LLs | 43 45 o s 39y e (g3l sl siSls
Owileg,S Cawyo Jlisle 4y 5 009 oyl DNA - ol dalad
O, e 5l ez Ll 51 T e a5 (oo ]
e 31 33855l Ll 56 (1) o (oot 5 (VF) s
3bigs (V) olbys 5 (F9) o sl Los oyt
ol ol pol aalllae ,5 by d CM idu dguge il
|y s8aie (gEusdlyg e 5y 510,975 eidlys e Jsho a5
cdle (g alawly 4 wl; glo,giS pl a5 WS o xS

FGF receptors  odlg,od o) 6506 sleows .S
2S5 alex Sl (Ssglsn Jloel 5 (gamy b (FGFRS)
Sedle (gl s S (o0 a1 pled 5 Oyl i o sl
5 PI3 kinase/AKT RAS/MAP kinase yowe FGF 25
4 RASIMAP Kinase jewe ol onl o 45 aib oo PLCy
SojLS o3l g adly oo oud wiSlid (gl ataz  yob
Mitogen-activated protein (MAP)  Jjgiwe - Jled cnsigp
4 a8 Wil (oo i Slin e polatSl slajlS ety
g 983 (oo gl (b 039e) sk T S sle S
2leS Ggime s (05 Ol Jod 51 (Joboo cilizeo slo clad
Fibroblast ) o, ;551 .(YA)LS oo pulas | je0e i/l 4
g A, el o guldS i S FGFs (Growth Factor
VY Jlo o wls b ady ales 5l i oy slaael ol
o JolSS 0 | FGFS il g s ol on ¢ Xin Jiang

2ol by g Bogel zrlae aan b g )lew loyo g

VOVY



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.3.12.9
http://jabs.fums.ac.ir/article-1-1880-en.html

‘7!9},:7’ \Y‘ql\ml_l‘rojw‘ v.é_}dL.ﬂ| Ldé.&ﬁ 6}1& OK..L_:'}ALN

Ue 9 (WS &S 1) pa0 0 g00i0

[ Downloaded from jabs.fums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.22285105.2019.9.3.12.9 ]

SIoyuS 9 SLS
sl Gl " lgie LIS g alle, 5l cide Jol> allis oyl
Sedlyy b slasho ploj oo g Aoz coaS 1 Jol> (05,
Ay & 05 & ol sl el YN (55, 5 50,5Le 5
Loas asbioe "&b 5 sl o) 0 ahn Giamly - o
Aoyl olBiils (S jels caSladly pwlis cdl yidu coles
o AECVU-178-2018 dllis cpl S| oS .ol ouls 1]

by

&L Byl
il 00 S5 el 1y 28l o, A5z o

References

1.Solaiman Afroughi MP. Prevalence and Risk Factors of
Infertility in a Sample of Iranian Couples. J Biom Biostat.
2018;9(4).

2.Direkvand-Moghadam A, Delpisheh A, Khosravi A.
Epidemiology of female infertility; a review of literature.
Biosci Biotechnol Res Asia. 2013;10(2):559-67.

3. Cocuzza M, Alvarenga C, Pagani R. The epidemiology
and etiology of azoospermia. Clinics. 2013;68:15-26.
4.Kabay S, Ozden H, Guven G, Burukoglu D, Ustuner
MC, Topal F, et al. Protective effects of the nuclear factor
kappa B inhibitor pyrrolidine dithiocarbamate on
experimental testicular torsion and detorsion injury. The
Korean Journal of Physiology & Pharmacology.
2014;18(4):321-6.

5.Fehér AM, Bajory Z. A review of main controversial
aspects of acute testicular torsion. Journal of Acute
Disease. 2016;5(1):1-8.

6.Pavlou MP, Diamandis EP. The cancer cell secretome:
a good source for discovering biomarkers? Journal of
proteomics. 2010;73(10):1896-906.

7.Stastna M, Van Eyk JE. Secreted proteins as a
fundamental source for biomarker discovery. Proteomics.
2012;12(4-5):722-35.

8.Luo J, Yu L, Guo Y, Li M. Functional classification of
secreted proteins by position specific scoring matrix and
auto covariance. Chemometrics and Intelligent
Laboratory Systems. 2012;110(1):163-7.

9.Fukuoka H, Suga H, Narita K, Watanabe R, Shintani S.
The latest advance in hair regeneration therapy using
proteins secreted by adipose-derived stem cells. The
American Journal of Cosmetic Surgery. 2012;29(4):273-
82.

VOVY

o sl loyo (sl OM 5l solissl gz lalllas ol ol
Sl il 4zl b adlos 5] por Sl 50 il
(Sloyd e by, 50 S9ge B)l95 5 (69)bL Gleys 5l (SBU
sladsho I Jol> (5 ab) GlayeSl Oleogas
sk 03, 35 0ol ol sy e oty SLo 5 ol
28,5 18 olatwl 0,50 pol> dsllas o

syl by JeoSs caz IVF (ilejl alxl pas
dlie ) sz Sl 0o g, (nl sle Cudgas I eyl
ol s plol LI 4 45 0393 153 (5 alls, 51 oty ol
i3 ool ISl as Gl ggdge 50 Sezge ;00

10. Yang D, Wang W, Li L, Peng Y, Chen P, Huang H,
et al. The relative contribution of paracine effect versus
direct differentiation on adipose-derived stem cell
transplantation mediated cardiac repair. PloS one.
2013;8(3):e59020.

11. PANG Y-p, CHENG Y, HAO H-j, LIU J-j, Jing S.
Infusion of mesenchymal stem cells culture supernatant
ameliorates hyperglycemia disorders in STZ-induced
diabetes mellitus rats. Medical Journal of Chinese
People's Liberation Army. 2015;40(6):449-53.

12. Jiang X, Skibba M, Zhang C, Tan Y, Xin Y, Qu Y.
The roles of fibroblast growth factors in the testicular
development and tumor. Journal of diabetes research.
2013;2013.

13. Kim Y, Bingham N, Sekido R, Parker KL, Lovell-
Badge R, Capel B. Fibroblast growth factor receptor 2
regulates proliferation and Sertoli differentiation during
male sex determination. Proceedings of the National
Academy of Sciences. 2007;104(42):16558-63.

14. Lai M-S, Wang C-Y, Yang S-H, Wu C-C, Sun HS,
Tsai S-J, et al. The expression profiles of fibroblast
growth factor 9 and its receptors in developing mice
testes. Organogenesis. 2016;12(2):61-77.

15. Mossadegh-Keller N, Gentek R, Gimenez G, Bigot S,
Mailfert S, Sieweke MH. Developmental origin and
maintenance  of  distinct  testicular macrophage
populations. Journal of Experimental Medicine.
2017;214(10):2829-41.

16. Wang M, Fijak M, Hossain H, Markmann M, Nising
RM, Lochnit G, et al. Characterization of the micro-
environment of the testis that shapes the phenotype and
function of testicular macrophages. The Journal of
Immunology. 2017;198(11):4327-40.

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.3.12.9
http://jabs.fums.ac.ir/article-1-1880-en.html

[ Downloaded from jabs.fums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.22285105.2019.9.3.12.9 ]

Pl xS S Yok S (29 &ile slysl

WAA 5ol [ osles | s Jlo | L S35 s “‘:6,1’
e o) V—@-ﬁ Lﬁ_{aﬂﬂr}k@aw\bw

17. lkebuaso AD, Yama OE, Duru F, Oyebadejo S.
Experimental testicular torsion in a rat model: effects of
treatment with Pausinystalia macroceras on testis
functions. Journal of reproduction & infertility.
2012;13(4):218.

18. Mirzaei M, Bayat M, Mosafa N, Mohsenifar Z,
Piryaei A, Farokhi B, et al. Effect of low-level laser
therapy on skin fibroblasts of streptozotocin-diabetic rats.
Photomedicine and laser surgery. 2007;25(6):519-25.

19. Jeong D, Han C, Kang I, Park HT, Kim J, Ryu H, et
al. Effect of concentrated fibroblast-conditioned media on
in vitro maintenance of rat primary hepatocyte. PloS one.
2016;11(2):e0148846.

20. Zeng Q, Chen W. The functional behavior of a
macrophage/fibroblast co-culture model derived from
normal and diabetic mice with a marine gelatin—oxidized
alginate hydrogel. Biomaterials. 2010;31(22):5772-81.
21. Cantini M, Giurisato E, Radu C, Tiozzo S, Pampinella
F, Senigaglia D, et al. Macrophage-secreted myogenic
factors: a promising tool for greatly enhancing the
proliferative capacity of myoblasts in vitro and in vivo.
Neurological sciences. 2002;23(4):189-94.

22. Watanabe S, Ogura N, Akutsu M, Kawashima M,
Hattori T, Yano T, et al. Pro-inflammatory Cytokine
Production in Co-culture of Human Monocytes and
Synovial Fibroblasts from the Human
Temporomandibular Joint. International Journal of Oral-
Medical Sciences. 2017;15(3-4):107-13.

23. World Health Organisation. WHO laboratory manual
for the examination and processing of human semen2010.
p.21-157.

24. Sheikh N, Amiri I, Farimani M, Najafi R, Hadeie J.
Correlation between sperm parameters and sperm DNA
fragmentation in fertile and infertile men. Iranian Journal
of Reproductive Medicine. 2008;6(1):13-8.

25. Azizollahi S, Aflatoonian R, Sedigi-Gilani MA,
Jafarabadi MA, Behnam B, Azizollahi G, et al. Recruiting
testicular torsion introduces an azoospermic mouse
model for spermatogonial stem cell transplantation.
Urology journal. 2014;11(3):1648-55.

26. Mahfouz RZ, du Plessis SS, Aziz N, Sharma R,
Sabanegh E, Agarwal A. Sperm viability, apoptosis, and
intracellular reactive oxygen species levels in human
spermatozoa before and after induction of oxidative
stress. Fertility and sterility. 2010;93(3):814-21.

27. Volpe S, Leoci R, Aiudi G, Lacalandra G.
Relationship between motility and mitochondrial
functional status in canine spermatozoa. Reproduction in
domestic animals. 2009;44:275-8.

28. Holt DJ, Chamberlain LM, Grainger DW. Cell—cell
signaling in co-cultures of macrophages and fibroblasts.
Biomaterials. 2010;31(36):9382-94.

journal.fums.ac.ir

29. Khan SA, Khan SJ, Dorrington JH. Interleukin-1
stimulates deoxyribonucleic acid synthesis in immature
rat Leydig cells in vitro. Endocrinology.
1992;131(4):1853-7.

30. YEE JB, HUTSON JC. Effects of testicular
macrophage-conditioned medium on Leydig cells in
culture. Endocrinology. 1985;116(6):2682-4.

31. DeFalco T, Potter SJ, Williams AV, Waller B, Kan
MJ, Capel B. Macrophages contribute to the
spermatogonial niche in the adult testis. Cell reports.
2015;12(7):1107-109.

32. Schulte RT, Ohl DA, Sigman M, Smith GD. Sperm
DNA damage in male infertility: etiologies, assays, and
outcomes. Journal of assisted reproduction and genetics.
2010;27(1):3-12.

33. Potts R, Newbury C, Smith G, Notarianni L, Jefferies
T. Sperm chromatin damage associated with male
smoking.  Mutation  Research/Fundamental  and
Molecular Mechanisms of Mutagenesis.
1999;423(1):103-11.

34. Arnon J, Meirow D, Lewis-Roness H, Ornoy A.
Genetic and teratogenic effects of cancer treatments on
gametes and embryos. Human reproduction update.
2001;7(4):394-403.

35. Morris ID. Sperm DNA damage and cancer treatment
1. International journal of andrology. 2002;25(5):255-61.
36. Saleh RA, Agarwal A, Nada EA, El-Tonsy MH,
Sharma RK, Meyer A, et al. Negative effects of increased
sperm DNA damage in relation to seminal oxidative
stress in men with idiopathic and male factor infertility.
Fertility and sterility. 2003;79:1597-605.

37. Kobayashi H, Larson K, Sharma RK, Nelson DR,
Evenson DP, Toma H, et al. DNA damage in patients with
untreated cancer as measured by the sperm chromatin
structure assay. Fertility and sterility. 2001;75(3):469-75.
38. Yun Y-R, Won JE, Jeon E, Lee S, Kang W, Jo H, et
al. Fibroblast growth factors: biology, function, and
application for tissue regeneration. Journal of tissue
engineering. 2010;1(1):218142.

39. Mullaney BP, Skinner MK. Basic fibroblast growth
factor (bFGF) gene expression and protein production
during pubertal development of the seminiferous tubule:
follicle-stimulating hormone-induced Sertoli cell bFGF
expression. Endocrinology. 1992;131(6):2928-34.

40. Skibba M, Zhang C, Jiang X, Xin Y, Cai L.
Preventive effect of non-mitogenic acidic fibroblast
growth factor on diabetes-induced testicular cell death.
Reproductive Toxicology. 2014;49:136-44.

VOVO



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.3.12.9
http://jabs.fums.ac.ir/article-1-1880-en.html

W Journal of Fasa University of Medical Sciences | Autumn 2019 | Vol. 9 | No. 3 Mirzaei M.et al.

[ Downloaded from jabs.fums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.22285105.2019.9.3.12.9 ]

.Original Article ]

The Effects of Fibroblast and Macrophage Separated and Co-Culture
Conditioned Medium on Sperm Parameters Disorders Induced by Testicular
Torsion-Detorsion in Adult Rats

Mirzaei M1, Shahrooz R, Shalizar Jalali A, Sarrafzadeh-Rezaei F2, Mosaffa N3

1. Department of Basic Sciences, Faculty of Veterinary Medicine, Urmia University, Urmia, Iran
2. Department of Surgery and Diagnostic Imaging, Faculty of Veterinary Medicine, Urmia University, Urmia, Iran
3. Department of Inmunology, Shahid Beheshti University, Tehran, Iran

Received: 12 Feb 2019 Accepted: 10 Jun 2019

Abstract

Background & Objective: Ischemia and Reperfusion (I/R) lead to the production of excessive reactive
oxygen species (ROS). In the present study, the protective effects of the cell culture conditioned
medium (CM) on sperm quality disorder induced by torsion-detorsion (T-D) in adult rat’s testis was
evaluated.

Materials & Methods: In this study, 42 adult rats were divided into seven groups. 1- Normal control
group treated without surgery. 2- Laparotomy group, surgery operated without T-D. 3- T-D group,
surgery operated along with T-D. 4- T-D+DMEM group, after T-D Dulbecco's Modified Eagle's
Medium (DMEM) has been injected. 5-7 groups included T-D+F, T-D+M, and T-D+FM, along with T-
D injected conditioned medium of fibroblast, macrophage, and fibroblast-macrophage co-culture
respectively. All injections were made at a rate of 10uL once after T-D in the rete testis. After 35 days,
sperm quality parameters were evaluated and obtained data were compared between groups by one-
way ANOVA statistic method and Tukey test post hoc at P<0.05 level.

Results: The experimental groups that received CM of the fibroblast and macrophage compared to
groups T-D and T-D+DMEM showed ameliorative effects in comparison with T-D and T-D+DMEM
groups. No ameliorative effects were observed in the T-D+FM group.

Conclusion: The results of this study showed the high ability of supernatant of the separate fibroblast
and macrophage culture in improving sperm parameters after testicular T-D.
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