(VF st 59 2] ¥ 5boud /18 0,93 / VTR licanl [ o 5 Sy sl ol ol dora / Y'Y

GIINTES0S Ol a0 3 Camwgl gl 5 5 ouils” &G o hole 1
S 90 SBULY) (0 F Y Culdge 9
vor 4 [P
T Gane Ol g8 ¢ (S 3ked deme TS ¢ A 36 9
P oledils =¥ 0Ll IS el Ky 3l oK o sl i 5ea (K iy 0 dSKis oy o p sl 005 o o p2 p gl )] sl IS (5 gl -
Ol S Sl K3y o sl oKl o K3y oS3 o o p ko 058 by DLl LS SbadS K p 3l ol (S350 5 Joho Kby i

oUu>

>

5 otz Sl glod s kit S 5 (o 555 5 O 0S5 (G-CSF) Copan o 1,5 S 0uliiS S 07 Jolo 1 SO § i3
e shiie 4 adlas oyl I b o 138 (IS SKad Sloj 3 5 IKST bty G-CSF oo pow maei 5 a2l 3525 oo 37 01K
o ploeil (g g0 gl I ol slaOl sy 2 SOY Coliss 5 s Kas o p S S S 0lilS K i ol

Pl 5 sy g o 10 5 ot 5 S 05,8 53 JNMRI I35 03le (6 g g0 poo £ (555 (220 Al )t (g3 90 S99
s 4o NCG rfy 14ty Colw EA JPMSG dofs 10 i 0 g Yaul U] 5 Oldarii K poni yobito d 04,5 40 o 4o .l
255 13 5 G-CSF j/ 0pgkg « PMSG o 57 Ly Slajmt sloct 65,5 13 pgms A G s 37 Siso 2 S131 40 S35 5 lio JU5
G ot o 5 S5 05,8 slo o Sl oo b3S 257 (Pl J s o gty Gelles o ST b e o 5l yo it 3 i S
K Kt s g 4y 05T glo Ko sldas b iekid 42257 35 (loo o Ky oy 4 s i n AT G ol A BT cbdS
CL 1 e Gag 1T CaddS Sl oy 5 ik 030 sl sl phipo b yla 5 S8 00,8 sla ihpe ) R0 o 358 g Sps]
d o Sdas I ool (sla iz 5 42 gy Olea b Loyl aole sla g0

e SY s (P<2/20) 550 (VWIENIY) S 05,5 51 S (WNO0EN/Y0) Jlasi 04,5 45 sidsli] sloKass pufiles t BOABL
S LY (gl pime gl gyl i 1 lo 5 S5 05,5 55

Al g Ly kil 42ls G Y SISy [ 555 oo 5,8 S oS K i ol 45 ] oy Ao 1 (S 5 A

b3S 0 ST gla Kot 3k

‘;_;_}.«Jﬁfa“;_//.jf;ia;b'; wj,’/j@&aw&ﬁ’ubk:hajlgaﬁlf

haidarikamran@goums.ac.ir Sy mS oy ¢ 54 O oS 3550 J g fums ke 5 3

FYEEAYYO plad o (FYV A51) (IVXFYENNI0N il (o 125 p 5o 0 8 ¢ (Kb Skl O (S5 p oo ol O 5 2 LS

o5 9 (B Y bl A g 5y 5 edtens b 5 5b
oS g ol 51 s 8 (1) diyls 2 Olel 5 CONCeptus
(Colony-Stimulating Factors: CSF) U_.lf oS ¢§J_J>J Jole osl gl
35 8 53 0bay 5 ok adsl Ll sl s T 2 &7 Sl
CSFs.(f) c—wlod s a ol Sl 5 Sl Ju—
S S el S 4SS e 5y e S
Lolar Slasply e (Sledlad orsn g 0 Jate db s 0
(F) Wb o Jsho plos 5 2S5
5 5SS a8 el S g Sles Lk ol se 51 S G-CSF
(25 Ol el 20 5 |y progenitor (slad sow Comer 3 Les
Asle 73 Sl 5 b b g0 Cnbir Jls 2 3 S

VFRO/V 2 dllio by ¢ 1¥A0/11/0 2 ol Dol ¢ 1¥R0/¥/0 : s Jgos

doio
(ool G Jshos 1 GV suames Ol g2 40 b S gt 42308 55
() it e bt ) lagenly 53 (oage Sladla
olE Sladshow #1551 Sl (s 03 o de s S e
5, Shas kb o i Oldads Glog iul glad v Aslen
A5 IS Ay Al ey Jald O3S 53 S
(S S s ol 5Ly g0 Sl oS Cleb g 2l
a5 0us 55 S ()M Sass (b by r (B i
Ll Jradd 55 Al 8 ol g0 53 (g 5 LS g2 (V) ol
Ll5 ladsh Jols ad o 635 2 6T s b A" 0
B aeag e s OIS 55 S gl b gls Jshe 0L s,

YU YY Olbio



YV oo 5 coits 30,5

50,55 05,5 55 ;a3 e3le Lige e ¥r Ll (oSS e
osbieayos, S 5s s s s edsasls 5 dslar jsba led
PMSG il V¢ e 5 an 0wVl LAl 5 Oldeids &S5 o5
A= sl FA 5 (Pregnant mare serum  gonadotrophin)
&y 9245 NhCG (human Chronic Gonadotrophin) 4151+
33 s A G5 g o 15l s 53885 5 Slhw JIs
5 (YF) G-CSF 18- pg/kg « PMSG Gy, 5 b Olojos ¢5las 58
AL IS OTL o on gl jo e 03 35 U357 05 8 )
lres 8 sla i 5l oas 3 8 G5 Bl J5s O s
O Gy T el A BV CbdS Sl sl 5 S
o Sl s s ST 53 5 (lao g S50 By
PBS (sl Yem i 6 m 4 o> ‘_;La’c\.ijo\.\.“.;& ol o 4
Cod o LS 031> JLis| (Phosphate  Buffer Saline)
Js a0 5 i (lulin s Sladl i s S g
03 Ghme b gy i gy o PBS (g e (5 )5 S B0 0 a3
COCs 05,5 zylst Hskaaas b Ll oals Jlat fCmM s 6 54
s> ad ) ;¥ 5T aU I (Oocyte Complexes Cumulus)
B R I P R STONC R AR CIVEPER Py
S s B 03531 05 b 35 0 COCs ¢ squeezing L
oot S sl S s S Al pay ot 81T (sLaeSass
A58

e G 3 23 ad 630 1 G5 AT Sl A ol
A syl st 4 5las 5 28 05 S5 a Sl ediladl esle
LT LLS i oK e 0 (G eSS Losle 550 53) 5 sla pge
L2 Ol g I3l SOl oalivn b s 535 g 0315 13
VP 5500k 3 b 4 8 s yls,l s S sl
Loy s aiS Sy Olan L 5lasb esle sla b ge (551500
SLapls Sl Olizir ol en 4 oo (oS5 a8 e (9IS
ol ol Sa o s e 5 A3 S 2L e
s 5

Jdoss s 4 525 SPSS16 (65T 530 5 3l eslinl L aesls
a5 Ol e 5 51 Laesls i 5 035 Jle i al ks
Sleslawl b ol la i 855 9 Sl coda | Cwdd
S g A& s TWo- Sample Kalmogorov- Smiranov Test
A3 8 oslizal +/40 S S s mn o > T-test

sl

J S 05,8 3o isliT slacS sy sliw (Sl
SOl ol ks s VWOV /YO [l 03 5 55 5 VYNEV/FY
i S leT 03 8 53 8 (g ysbas 51 s e 65LT i
(S 1 503) (P</00) s 33T J 257 05 8 a) S 6K

e 05,8 s MDEYF) J,58 05,8 53 u K 4N Olje

(VY 2 55 02) ¥ 05lend [ 98 2,93/ 1¥AT lennli [ 15,5 Sy ol olSutils cale aloxe

slad s diles JUky!l 5 I 5001 (Ol alize (ol gl
b 38 5D) La G-CSF w5 4 )36 o 5 o&ams 5L
oS 5ol Wy 5 0k 55 Iakens sk dhwsar Julo ol
3 g A S b 5 gl sl s s 5 e fms OT
8 SLadsku g1yl 53 G-CSF 0l 8 (ol 1m0 gdhe (V1Y)
V) G5 G, JW sl glad dw fols oSz g slen
slad s 54y ladsw (V) Ci oMoy 5 slad sl
F ) Gl ol odaline 55 aile Sl

M Sz 0laj 3 155515 (slad gl o 542 G-CSF
,V)),u,.\glﬁj«_;}tg;.ﬁ\)_é\w}(\?,\b)e.uucfﬂ;
52525 (W) doas o 55 1L (b JLS 5L 0y 55 53 p
33055 Ol 55 3ldn gl 53l o ge (6T 4k 4 G-CSF
o) el b p )l OA) 558 e o b adlal Oyl
sdas0lis J S gl 53 352 50 G-CSF oS ol Ll
5550 s LU 1 ial8l s i (6l gl S Do
@J_wC_‘..?J.(H)c,.«tjyc,.é;-‘};.uﬁ}uﬁconceptus
S b awglie s o 18 6Sasw 6 b (o KaT b4 G-CSF
Lol 5n 5, gl o i (YV 0¥ 0) bl o 20530 a3
i OT 48 s e O a5 a0 ) (b (oo G-CSF
Y 918 4 e il 61350 6,6 5 I8 6Kass 5 age
Qﬁ|@ﬂch,~w.la\.;)lr.wﬂapksaf odd odalin 3 b 5
S o 5 ol T b 5l sl sme Cuie FHAVF amsi by fule
YY) 58 s Jeol (651550 Ol e 5 0 15T & slaeSass
Q\J'_:»J_g;;f‘k.:m):G-CSFgﬁ)lf);U(aJﬁ):SQL’gu.a
) T Csty polis a2t glandllan 53 35 LS IVM

STl o e nl 5o Ssline Ol S 4 am 5 L1
Oleys Ol s 4o eSS 53 ol JKaT &) g 4 G-CSFaS
& OT 3 )l 5558 o oslinal iz b w dilo b Sl
50Uy eu S Y Sl s o ld8 e SNl ey
St ol 3 s 5 4 allan ) 6 g 3
3 6 MHSE St Oljs = (G-CSF) Comn 51 S (IS oS
el o5 s T ) Jeole s 0Ly (2 5 6V i e
Ny

IF P93

P Vs odle g rgn pu Bl o aalllae ol s
Sl odd (ol 5 ain oA o 5 e LNMRI 515 3L 3 (6 5
w35 oslizal foT amd 5 gl szl

(AT DUl 555 = S JST5 0 Snsley o
Ll 55 Ol (S p e o8 iils il s s La e
— oliyeysn 53,8 Slu a3 VY las U sl

3T a blT v zws b doy3 00 Cusby s asla VY S



56 Sias 3 G-CSF 51 0, an 5 FUjii andlae 3 (YY) ais
Luteinized Unruptured Follicle Syndrome (IUF) ials
G-CSF 25 b (gl e sIST (55,15 Al 4 0 sl
L Sloss amy 55 g 08 &S el o e KT 5 by
andlle 55 alie ) bay 5 oS b ol e 31.(Y4) W § CC-hCG
iy ;3 G-CSF 45 (g, b 40 . s oualine O, Kes 5 SAlMassi
L Shlas 3550 53 55,5 285 sl (o 108 eSass 5 S 8
3 7 Gl (G DS o5l ey ey oo G-CSF
¥ Ao odalie (6 i (S5 5,k Ol e
S Lad 5K 53 e ;8 5 G-CSF Llulis 4 4 55 L
ladsbe by el & 5 G-CSF v 5 5,108 ¢SKasw
e s Ladsk ool 555 plas 5 2S5 50 0T 2 5 54518
1 ¢ S 6Sass 0l 5o 5851 8 slad sk 5 0T (658 T
T IS 5 IS B 55 55 0T (2 sliy) Jle!
Gl J 51 55 G-CSF Ol e im0 s9e (F) 510) Cl
545 ldie ot 4 (6,IAS 6Sds Ol b O 53 5 e
e S S 3l i 0l 3 Coman (Y 5Y4) sy o
GLos S/ Cowsin 5 S sid 5 Jd55kc Jd5 5 5) blow S
S olgs LH 2l 31 L4 Wyls ) gl Oldass $Vae 5 5 s
w8 e 5 Aol on IS Glad s 4 bl 57
L (PP YY) 55,8 o 108 e 5 Lad sSU 58 ol 305 OAs
Jol ol adlllae 53 o et opl 2 oS plin i @ e g
53355 O g0 4 GCSF 3,5 L oS sy o ey i 02
35S0 ol YL I PMSG oy 5 0l 53 0+ HO/KG i 4
(33 2 i ) 30 s S et Gy b 51Ul 5 e
SLal 518 I 5 555 S eSKss 5 555 8
S Sl 4 e Solgi 53 5 S a2 5 b 05
ol J 55 09 5 4 s Jlas 03,8 53 03T MIT slaecSass
20T e, 8 0Ly s G-CSF 5 o ol w5 (3,0 5122 8
slad s (e (i G5 S S Sleg i
@13l (b JU sl 3 s ((8) plsitns 5 S By 5
ssbte s OT Sleslinal bl ol a 10 655 0 otalive (V) 5V)
ol andllan 53 ol ok o lae o 4l b S ley Ole )
353 855 Oy 5o 05355 1 G-CSF )55 45 sy oo e
wils Jols bl o SOV slun gl grn il ol g3
S AYG palie sy il pde 1 A0 W5 0 5 5 ) &S S
03 9 3 gdmee Cdeas B 5b slac bl ys Jale ol anb d>
S5 bl 553 0355 B Jlazml b5 il by o gloes S
S ol (B b Sl e Wl e 55 OT O eslizal s
Al adls ol e a5 S ol 5 ST (6l Ll s
WS g len Ly Jole Ol ge 4 G-CSF slas )8 51 S 15

sy ka3 g g 5,135 K06 e 5 G-CSF i1/ Y&

D13 5e3) SS Ol (g yls pae bl S5 457 5 (WA E/YR)
(eSS

BJAS @ las

sk
Sdas 5 ok 5T (sloKasi Sl o S5ls dug i 2 | yf3 g

35S 09,8 93 SINMRI 3155 g g 50 (Slagim 2 S4Y
G-CSF i/ 0+pglkg cblé b o jlo
P<eje0*

WL )

2 olsliT slacSls o Kibe sl anlllae ulss 4 x5 L
S Ll 65 J 8 09 8 51t (6l gme b & e 03 8
i odalie 03 S 55 o S 4V Ol o

Sonlm S8 sl i) 53 IS S s oS o
S sl (Y0) (Assisted Reproductive Technology: ART)
38 o D e S & b S35 (3L 3l 0357
o 3 0355 M) 0 p b Olejen Hsba JSI B o3k sl b
b ) 558 ol Cnggl (6 i sl g S ¢Sass
5o 65T o lamssl 5l o 20 L eSS )3 ART
Wy g e b il gla 0L g, o ys Yo Y0 L~ 1 m
0355 o bl S 6K & o (Y9) s o 555
S ka5 U o [y gl Sl O g0 58 Jsls
2 el S50 5 (S35 50 i Slml s S0
Sl oo SUS el el Ll s ol 4 0 ooy sl
Fasdil s 0Ly (S ke 53 el (MY V) Obgs Sy
50050 35,8 o u BN b doys Colg 5 5 (YY)
5y b synle (sdgeysn 5 by sSB LIE [2E skias 0L
YA Sl 0L gy 9 Sy gl g

G-CSF b 5 (b5 O, Kahyaoglu adlbs s
Ol oyt 4 M Olas p e 5 JSI 5 e 53552 50
i sdalin IVF (Fertilization In Vitro) 4o T, b ¢SanS L
¢ﬂ,g,_<;,sdu)“ﬂye-03|:@u5;,,)(;9,;;;
S Ohlas o L (syls e ODastl (g LT 5 51 0l las
s 5 Sl e SMcass el Lal 625 IVE L 0L s
sdalive (5,03, Ol e 9 B2 2ol 530 couds 5137 & slaeSass

(3 (a3 ) ¥ losd /18 893/ VAT plisls | 555 Sy gl sl ol alone



YO/ o san 5 coits 30,3

famemer 534S 15 8 add 53T (slacSlasnd slans 2l or e
b pte OT (61 o 5555 5 A1 3 53 Ol 5 g0 1) i s

S8 9 KL
(W oyled) asbilol 31 —tdw ol 4 las ol
oo 4y 53 Al (lih )1 a3 st (sl I 5L 3 s
.:ﬁow&ﬁr}ka&i&bé&ﬁe&xbjlﬁjx
Sy oo oy () 5Lb 5 Dl plan S abow s
AF Y PO ol ) Jle slaas o wels bls 4 olnlS

Mo ol Sl 5 os S5 roman 35 5 (0 (61 Rl
oslil 5, 50 G-CSF fale glimal bls 4y 03lsl )T oS5

References

1. Biischer U, Chen FC, Kentenich H, Schmiady H. Cytokines
in the follicular fluid of stimulated and non-stimulated human
ovaries; is ovulation a suppressed inflammatory reaction? Hum
Reprod. 1999 Jan; 14(1): 162-6.

2. Ingman WV, Jones RL. Cytokine knockouts in reproduction:
the use of gene ablation to dissect roles of cytokines in
reproductive biology. Hum Reprod Update. 2008 Mar-Apr;
14(2): 179-92.

3. Pollard JW. Role of colony-stimulating factor-1 in
reproduction and development. Mol Reprod Dev. 1997 Jan;
46(1):  54-60. doi:  10.1002/(SICI)1098-2795(199701)46:
1<54::AID-MRD9>3.0.CO;2-Q

4. Kaushansky K. Lineage-specific hematopoietic growth
factors. N Engl J Med. 2006 May; 354(19): 2034-45.

5. Morstyn G, Burgess AW. Hemopoietic growth factors: a
review. Cancer research. 1988; 48(20): 5624-37.

6. Giacomini G, Tabibzadeh SS, Satyaswaroop PG, Bonsi L,
Vitale L, Bagnara GP, et al. Epithelial cells are the major
source of biologically active granulocyte macrophage colony-
stimulating factor in human endometrium. Hum Reprod. 1995
Dec; 10(12): 3259-63.

7. Uzumaki H, Okabe T, Sasaki N, Hagiwara K, Takaku F,
Tobita M, et al. Identification and characterization of receptors
for granulocyte colony-stimulating factor on human placenta
and trophoblastic cells. Proc Natl Acad Sci U S A. 1989 Dec;
86(23): 9323-26.

8. Shorter SC, Vince GS, Starkey PM. Production of
granulocyte colony-stimulating factor at the materno-foetal
interface in human pregnancy. Immunology. 1992 Mar; 75(3):
468-74.

9. Saito S, Fukunaga R, Ichijo M, Nagata S. Expression of
granulocyte colony-stimulating factor and its receptor at the
fetomaternal interface in murine and human pregnancy.
Growth Factors. 1994; 10(2): 135-43.

10. McCracken S, Layton JE, Shorter SC, Starkey PM, Barlow
DH, Mardon HJ. Expression of granulocyte-colony stimulating
factor and its receptor is regulated during the development of
the human placenta. J Endocrinol. 1996 May; 149(2): 249-58.

11. McCracken SA, Grant KE, MacKenzie I1Z, Redman CW,
Mardon HJ. Gestational regulation of granulocyte-colony
stimulating factor receptor expression in the human placenta.
Biol Reprod. 1999 Apr; 60(4): 790-6.

12. Bussolino F, Wang JM, Defilippi P, Turrini F, Sanavio F,
Edgell CJ, et al. Granulocyte- and granulocyte-macrophage-
colony stimulating factors induce human endothelial cells to

(VY 2 55 02) ¥ 05lend [ 98 2,93/ 1¥AT lennli [ 15,5 Sy ol olSutils cale aloxe

Ol el Fha 53 PrOGENITON (slad shor Comar a5 5 25 (@i
e $20 b (Sl Pl 5 pde Sl pl
ol 515 S sy Wl e 1y 0T e 3l s Olyley oo L 5
gt OT (51 o 3 ] 93 1) S 5 0 5 oo S

W Lasss (o sl (ST Ollae 55000
23 b s (sLaeds ;8 0Ly Oljan () 2 5 OT 3,8 (sisle
slgty Fpalr 5 2 68 ot shien 5 b 5 i slacil
F

& 5 domi
oS S o fale 48 5ls 0L adlllas ol ol

o sl asls 50 o8 OV sl Sl s Can J gl §

migrate and proliferate. Nature. 1989 Feb; 337(6206): 471-3.

13. Avalos BR, Gasson JC, Hedvat C, Quan SG, Baldwin GC,
Weisbart RH, et al. Human granulocyte colony-stimulating
factor: biologic activities and receptor characterization on
hematopoietic cells and small cell lung cancer cell lines. Blood.
1990 Feb; 75(4): 851-7.

14. Tachibana M, Miyakawa A, Uchida A, Murai M, Eguchi
K, Nakamura K, et al. Granulocyte colony-stimulating factor
receptor expression on human transitional cell carcinoma of the
bladder. Br J Cancer. 1997; 75(10): 1489-96.

15. Salmassi A, Schmutzler AG, Huang L, Hedderich J, Jonat
W, Mettler L. Detection of granulocyte colony-stimulating
factor and its receptor in human follicular luteinized granulosa
cells. Fertil Steril. 2004 Mar; 81 Suppl 1: 786-91. doi:
10.1016/j.fertnstert.2003.09.039

16. Salmassi A, Zhang Z, Schmutzler AG, Koch K, Buck S,
Jonat W, et al. Expression of mRNA and protein of
macrophage colony-stimulating factor and its receptor in
human follicular luteinized granulosa cells. Fertil Steril. 2005
Feb; 83(2): 419-25. doi: 10.1016/j.fertnstert.2004.06.072

17. Yanagi K, Makinoda S, Fujii R, Miyazaki S, Fujita S,
Tomizawa H, et al. Cyclic changes of granulocyte colony-
stimulating factor (G-CSF) mRNA in the human follicle during
the normal menstrual cycle and immunolocalization of G-CSF
protein. Hum Reprod. 2002 Dec; 17(12): 3046-52.

18. Scarpellini F, Sbracia M. Use of granulocyte colony-
stimulating factor for the treatment of unexplained recurrent
miscarriage: a randomised controlled trial. Hum Reprod. 2009
Nov; 24(11): 2703-8. doi: 10.1093/humrep/dep240

19. Lédée N, Frydman R, Osipova A, Taieb J, Gallot V,
Lombardelli L, et al. Levels of follicular G-CSF and
interleukin-15 appear as noninvasive biomarkers of
subsequentsuccessful birth in modified natural in vitro
fertilization/intracytoplasmic sperm injection cycles. Fertil
Steril. 2011  Jan;  95(1): 94-8. doi:  10.1016/j.
fertnstert.2010.03.010

20. Makinoda S, Mikuni M, Furuta I, Okuyama K, Sagawa T,
Fujimoto S. Serum concentration of endogenous G-CSF in
women during the menstrual cycle and pregnancy. Eur J Clin
Invest. 1995 Nov; 25(11): 877-9.

21. Makinoda S, Mikuni M, Sogame M, Kobamatsu Y, Furuta
I, Yamada H, et al. Erythropoietin, granulocyte-colony
stimulating factor, interleukin-1 beta and interleukin-6 during
the normal menstrual cycle. Int J Gynaecol Obstet. 1996 Dec;
55(3): 265-71.

22. Kahyaoglu I, Yilmaz N, Timur H, Inal HA, Erkaya S.



Granulocyte colony-stimulating factor: A relation between
serum and follicular fluid levels and in-vitro fertilization
outcome in patients with polycystic ovary syndrome. Cytokine.
2015 Jul; 74(1): 113-6. doi: 10.1016/j.cyt0.2014.09.002

23.Cai L, Jeon Y, Yoon JD, Hwang SU, Kim E, Park KM, et
al. The effects of human recombinant granulocyte-colony
stimulating factor treatment during in vitromaturation of
porcine oocyte on subsequent embryonic development.
Theriogenology. 2015 Oct; 84(7): 1075-87. doi: 10.1016/j.
theriogenology.2015.06.008

24. Skaznik-Wikiel ME, McGuire MM, Sukhwani M,
Donohue J, Chu T, Krivak TC, et al. Granulocyte colony-
stimulating factor with or without stem cell factor extends time
to premature ovarian insufficiency in female mice treated with
alkylating chemotherapy. Fertil Steril. 2013 Jun; 99(7): 2045-
54.e3. doi: 10.1016/j.fertnstert.2013.01.135

25. Visani G, Manfroi S. G-CSF in the biology and treatment of
acute myeloid leukemias. Leukemia & lymphoma. 1995;
18(5-6): 423-28.

26. Patrizio P, Sakkas D. From oocyte to baby: a clinical
evaluation of the biological efficiency of in vitro fertilization.
Fertil Steril. 2009 Apr; 91(4): 1061-6. doi: 10.1016/
j.fertnstert.2008.01.003

27. Hock DL, Huhn RD, Kemmann E. Leukocytosis in
response to exogenous gonadotrophin stimulation. Hum
Reprod. 1997 Oct; 12(10): 2143-6.

Olis) Y Calige 5 5,15 Se55 ol 2 G-CSF 51/ ¥\

28. Balaban B, Urman B. Effect of oocyte morphology on
embryo development and implantation. Reprod Biomed
Online. 2006 May; 12(5): 608-15.

29. Fujii R, Shibata T, Neyatani N, Waseda T, Makinoda S,
Utsunomiya T. Granulocyte colony-stimulating factor (G-CSF)
prevents luteinized unruptured follicle (LUF) caused
clomiphene treatment. Fertility and Sterility. 2013; 100(3):
$258. https://doi.org/10.1016/j.fertnstert.2013.07.1087

30. Salmassi A, Schmutzler AG, Schaefer S, Koch K,
Hedderich J, Jonat W, et al. Is granulocyte colony-stimulating
factor level predictive for human IVF outcome? Hum Reprod.
2005 Sep; 20(9): 2434-40. doi: 10.1093/humrep/dei071

31. Mogbel R, Hamid Q, Ying S, Barkans J, Hartnell A,
Tsicopoulos A, et al. Expression of mRNA and
immunoreactivity for the granulocyte/macrophage colony-
stimulating factor in activated human eosinophils. J Exp Med.
1991 Sep; 174(3): 749-52.

32. Watari K, Asano S, Shirafuji N, Kodo H, Ozawa K,
Takaku F, et al. Serum granulocyte colony-stimulating factor
levels in healthy volunteers and patients with various disorders
as estimated by enzyme immunoassay. Blood. 1989 Jan; 73(1):
117-22.

33. Asboe-Hansen G. Endocrine control of connective tissue.
Am J Med. 1959 Mar; 26(3): 470-84.

34. Bukulmez O, Arici A. Leukocytes in ovarian function.
Hum Reprod Update. 2000 Jan-Feb; 6(1): 1-15.

(Y (255 2) ¥ oslowd / 19 0,93 / VAT bl / o8 5 (Siljy ook aluiiily oole dloxo



37 / Journal of Gorgan University of Medical Sciences
Summer 2017 / vol 19 / no 2

Original Paper

Effect of exogenous Granulocyte Colony-Stimulating
Factor on ovulation and pregnancy rate in NMRI mice

Golshan F (B.Sc)', Shahbazi M (Ph.D)?, Haidari K (Ph.D)**?

'M.Sc Student in Anatomy, Department of Anatomy, Faculty of Medicine, Golestan University of Medical Sciences,

Gorgan, Iran. ’Associate Professor, Medical Cellular & Molecular Research Center, Golestan University of Medical

Sciences, Gorgan, Iran.*Associate Professor, Department of Anatomy, Faculty of Medicine, Golestan University of
Medical Sciences, Gorgan, Iran.

Abstract

Background and Objective: Granulocyte colony-stimulating factors (G-CSF) and its receptor
express in developing follicles, fetal and reproductive tissues. The serum G-CSF concentration
significantly increases during the ovulatory phase in comparison with other phases, so G-CSF may
have an important role in ovulation and the early cross-talk between mother and conceptus in both
human and animal models. This study was done to evaluate the Effect of exogenous G-CSF on
ovulation and pregnancy rate in NMRI mice.

Methods: In this experimental study, 40 mature female and 10 male NMRI mice were randomly
allocated into the control and treatment groups. All Ovaries were stimulated with intraperitoneal
injections (IP) of 10 IU PMSG and after 48 hour by 10 IU hCG per mouse. The treatment group
were recieved G-CSF (50ug/kg i.p.), at the time of PMSG administration, while the control group
had the same volume of normal saline instead of G-CSF at the same time. 16-18 hours post-hCG
administration, twenty female mice of both groups were sacrificed by cervical dislocation and
ovulated oocytes were assessed. On day 16 post coitus, the rest of female mice of both groups were
scarificed for withdrawing their fetuses to determine the effect of G-CSF on pregnancy rates.

Results: The ovulation rate in the treatment group (18.5x1.25) were significantly more than that of
control (12.1%£1.32) (P<0.05). The number of fetuses had no significant difference between control
and treatment groups.

Conclusion: This study demonstrated that exogenous G-CSF may affect on folliculogenesis and
ovulation but the following pregnancy outcome was not impressed.
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