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#H E: AP BAEMARTE@IEZERREF (Granule cell stimulating factor, GCSF) 48 5 Bk 4m 4K 4h 3%
AT mieAif AT Yh, WA GCSF S AR mPABZYATIER, ASEEEFQRN TEELY
FEE R LA, BAL e AL FE GCSF & @, 4ibe) & a A M-NSF60 mfeiem £ 4 % % ik,
F 8y GCSF S| M migss AP A KRB, ABARAT RFMm GCSF @bt B, A
Alarmarblue A2 40 i038 78 1 0L, A X @b n mie A=A T Tk, £ RXE%W, ¥ GCSEF T RE &
Bfdhe, FEHAAAYFEK. £ 24 hF 48 h iF, £ 0.06-600 ng/mL #95E B 79 & An A GCSF #9 43Kk
B¥m, mpENIG. RBARE@MIRI R 2406, SRKSTRML, @RAHG I H R FHRE,
S Bkl 2 E Ry (P<0.05), G2/M #im ekl B %38 % (P<0.05), RIGM B = R fox BAA, 48 h
#ooml it A T R E K (P<0.05). % EARY, GCSF BRI ARGRFHE ML, TRHILRFHE @
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Abstract:

of GCSF on proliferation and apoptosis of in vitro cultured granulosa cells for research on GCSF used in sheep reproduction and

In order to clarify the regulation of granule cell stimulating factor (GCSF) on granulosa cells, we studied the effect

breeding. Sheep GCSF protein was prokaryotic expressed and purified. Its bio-activity was measured with M-NSF60 cells. The
purified GCSF was added in cell culture medium in experiment groups with non-added as control. Alarmarblue was used to
measure cell proliferation, and flow cytometry was used to detect cell cycles and apoptosis. Sheep GCSF could be expressed and
purified. Cell activity increased with GCSF concentration from 0.06 to 600 ng/mL at 24 h and 48 h. Cell cycles were significantly
different between experiment and control groups at 24 h. Cell ratio of S was significantly reduced (P<0.05) and G2/M phase
significantly increased (P<0.05). The apoptosis ratio of experiment group was significantly reduced (P<0.05) at 48 h. In
conclusion, GCSF could enhance cell proliferation, inhibit apoptosis, and regulate cell cycles on in vitro cultured sheep

granulosa cells.

Keywords:
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FRAT AR, X ARRE I A A R AT RE LA 3 43 W RN 55
SR T NS 5 B O A R R S TERE
P DR Y JR BBl A AE A B I A A, X 2 4 i 3 o 53
A R A A DR R At 248 i R 380 e 3 A 4
ity 388 5 0 1 UYL S & IR AR LR 3 Y
(Phosphoinositide 3-kinase , PI3K)/ & 1 #{ i B
(Protein kinase B, PKB/AKT) FIHi#4 M B1 (Liver
kinase B1, LKBI1)/AMP %1k %5 (1 # i (AMP-
activated protein kinase, AMPK) 155 & AH < A
T [R5 PR U0 Uk A I G AE L IR AR AR
b . B JE P HE O A AR U A HRaE BoR
GCSF 7 PI3K/AKT i jfe e 3 s g/ FH 2021,

A F R T, R RIRE
GCSF #H, JK4lifbi’) GCSF & Has gk sh b
TR AR F ORI b, S AR 7 L 40 A
Wi AN A T35, WY GCSF X kr 20 A 44 58 Al
AT , 2 GCSF AE 70 FHE U T 4 o
YT 1 0 31545 B R IF 9T B85 Bka;
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1 #RE5FE

1.1 ##l

T8 ERKIFTE Escherichia coli XL1-Blue,
A% R IR E A pET28a 13 By KB M I 2% B 431 2E )
2psrih e Rt DMEM/F12 553535k Gibeo 77 -
E. coli BL21(DE3) fb2#/8Z 540/ . TransGen Jit
o B R &
Antibody . HRP #5ic /) Goat Anti-Mouse IgG
(H+L). 6% Protein Loading Buffer &2 DNA marker
A At XS EYE ARG RA . DNA BRI
RGN QlAgen 7. Ni-NTA BEIIE A 514
Wi A= YR A BR A R, ECL &G HRGRF &8 B
FR /Al . Annexin-V FITC 20 M 14605 5] £
WHE S REYHAR ., REEEY (A% EDTA)
1 AlamarBlue” HS Cell Viability Reagent Il§ [ $E 2k
R BE (PRE) ABRA A A N
(Propidium iodide, PI) I H Life technologies. R
il N DTG B NEB bt . HoAth =500 o8 [ 7= 434
“liiR )

1.2 ¥ GCSF W&

HAEF GCSF 1) C-AKui iy )74 (GenBank %
5 L07939), i GENEWIZ A al #1745 it &
R pUCST 84K I

pUC57-GCSF 53 {& ki pET28a 43l 4T
BamH 1 1 Nco 1 WY 5 B H B K/NEY
DNA B, Al T4 DNA ¥ £ 0Pk A~ B BrifE IR
42 CHH 60 s FALFERSZ S 4HMI E. coli XL1-Blue
BT 50 pg/mL RAREEZE A 100 pg/mL
PUIRZE Y 2xYT BHARE SRR b, 37 CRiR
o YR H PRI e 3 R 15 7 5 ] TransGen Bk
PG S BT R, X AR R TR S E
PCR %5 K JE4M5E (GENEWIZ) 234, ¥4k 3k
A5 A PR B 20 SOk A 44 o pET28a-GCSF. DL 5
(42 CHPFL60 s) KU Tkl pET28a-GCSF 41k
5 £ 1E E. coli BL2I(DE3) W, EHKE WA N
BL21(DE3)/pET28a-GCSF.

Anti-His Mouse Monoclonal

. 010-64807509

1.3 % GCSF By&Ki%
B E 40 # BL21(DE3)/pET28a-GCSF %1 T

2 mL 9 LB 55385 (&% 50 pg/mL RAPEHR) H,
37 CHIFEZE ODgoo 290 0.6 5}, il IPTG B E
A 1 mmol/L, &eRIZIRZEEFE Sh )5, B 1 mL
B, 10 000xg &0, 37 B3F , ZEVTEH A 70 uL
PBS .20 pL 6x# [ FFEZE v Al 10 pL 1 mmol/L
DTT J&, Z# 5 min, 10 uL HF SDS-PAGE.
[FIBST, BEARS A BRIAE S 0 B ff E EE41 5 GCSF
REMERINIG, AT RERERRL, HRRBTTER
b BERFBEFIG, H 50 mL BB AR5y
91, 8000 r/min B.0> 20 min WA FATTEE .

14 ¥ GCSFHIaik5%F

ERBEAAGTTEN A 20 mL 1) PBS AW (Fi M4
1120 Wk, AEBWETIIE. XEB® W
FARBES T UK B A R 20 min, B A RERERL .
A 5s, BiF5s. A JE 12 000 r/min &0
o B A E LA A Ni-NTA SRR &
JIREHATAAL, TEAM R T SEAEL RS
Ni-NTA BERCULEH . E2AUHE 2 mL (3R 5
25 mL Mz A, KA ddH,O FIEE A28 il 45
10 mL XPAEF3F4 7P 5 0P A I Y b3 il
HE ;5 ZJ5H 20 mL 125G 2% 0Pl 43 PR GE AT 75
TRES A G 0PI AR e, VR 28 i e R A 7
EEEERIE N, IR T R T
W 3 kDa (IR HE T HEEVR DS, JFH PBS
9 T 8 B A KR R VAU v 4 S A i P 3 O
Superdex75 10/300 GL 7£ AKTA % 1 4ifb &4 itk
frksamaife, WCEDEREIS 12 min HIGRTER, &
JE T2 3 kDa By UEE HE 7B IR 45 , We AR RIS
“lifb ) GCSF 2 [ R

4lifk 1) GCSF £ 1% NanoDrop2000C il
R EE %, B 2 pg T SDS-PAGE #i
Western blotting ¥l . Western blotting £l % FH il
FREFUER N, 90 V L 30 min, S5%BiASHL (&4
0.05%F Tween20 fY PBST B i) Z i 2h, —
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M Anti-His Mouse Monoclonal Antibody, % i %
A 1 h, Z=#HiH HRP ##ic Y Goat Anti-Mouse IgG
(H+L), i E 1 h, ECL Kt fm, HEa
DA E RO CEER AR RGAN BRI P 4 2R AR
HA#ET-80 C#Hl. ffi I ] DMEM/F12 K5
SRR R AT AR
1.5 % GCSF H5E H1E

M-NSF60 4 fifdj&—Fh T4 GCSF i J1 1Y
it . TR &P 9 M-NSF60 4 i £ 37 °C
Pk LA, STENEERSE] 37 CHIAE 10%
FBS. 1%$i. 2 nmol/L B-5iJk L%, 62 ng/mL
hMCSF i) RPMI1640 53 5L h B2 4iffd, FHH
e R T TR G S - k£ 3 | R )
2x10* MHM/mL, T 37 C. 5% CO, &M F R
48 h J5 B O AN AL R #EF T GCSF AE 9223 1k
AT, 2OWEEANNE, A RPMI1640 #5373k
(% 10% FBS. 1%X¥0. 2 nmol/L B-#Fik:ZB5) ¥k
VAN 3 YU, INAZHREES 0, 0.03, 0.30, 3.00,
30.00, 300 ng/mL GCSF 5 62 ng/mL hMCSF iy
RPMI1640 J 553 (£ 10% FBS . 1% .2 nmol/L
B-Fik LWE) I 96 FLANMIEE SRS F7 48 h e,
FEALAT A 10 pL AlamarBlue™ HS i g 15
R R A M B SR A N AR SR 3 h,
EnVision” Z ARt AL AL Ex/Em 4351k
560 nm/590 nm 1T GAEAI

1.6 EFvhi i fE a9 RSN EFT

MFE B e N BB gE | B EAR/NE
FEL DN, 43531 FH = PRSP0 A 3R K A a2 1
3 WJr, LRIV EA 2 37 CHIERERK (1%
FIRHT) FOARIRIH R, 3 h YA M SEEGE B R[]
(4 5P 55 FH 5 VRS bk 3 Wk, A 37 CHE
DPBS (Gibco) ZZMWRIHYE 3 ¥k, L KR #/NgT
Oy G BLAM AR, DN S AT 37 CHAR)
% 10% FBS (Gibco) . 1.5% M HL (Gibco) Y
DMEM/F12 (Gibco) H5FE3eH, YEik 2 k. FHKH
f9 77 ¥ IR B4R 3—7 mm B9 BRI B EIRE,
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KB /NG5 DIV BT e ok, SR 5 s i i 7R
W E 15 mL gL.08 Y, AT I E#HE 10 min,
{557 B9 B 240 i AN LAt /NEH BT 0E , W I R RS
P T 15 mL 205, 100xg &0 10 min,
FEds FIE N A DMEM/F12 553535 (% 10% FBS.
1%X0Pt) AN, 250U (100xg, 10 min)
JEFe L, ERE 3 K. HEEIEAME
I R, A RO T R R R R, A
B Ry 2x10* 4 /mL, F 37 °C 5% CO;
FAUFTFREFR, 24 h IR, BBRRNGRER)
2 FEL . DU RE B % Y 4 M RD O RS0 4 M, i A
DMEM/F12 $5 3835 (%5 10% FBS. 1%MUHT) 4ksk
P
1.7 HHARIGIEAE

T ORL 20 B I R R SR 80% I AR 11
BHEAL, FE4E 1x10° D 4IE/MmL 5 BIEERT 96 1L
M, AL 100 uL, 43A% 2 SAbERAL . XFRRZL O
AN GCSF H s DMEM/F12 53735 Fashn T
ANIRIHEE GCSF #E 1 ) DMEM/F12 55 35 KM Bk
B 5 4 (600 ng/mL . 60 ng/mL. 6 ng/mL .
0.6 ng/mL #1 0.06 ng/mL), f4H¥ 3 NELEFL, %
e85 2 d, BREBTA 10 pL AlamarBlue  HS
0B 35 3 R U R AR AN I B SRR N Ak S
3 h, Fil EnVision"Z4ric ALARKILAE Ex/Em 43
B2k 560 nm/590 nm A7 GG

1.8 4 AE & A4

1o JURL A M1 15 28 B5 SR 80%e ) FH FER g
¥ (A& EDTA) 1k, 34 2x10° 4 f/mL
B AN 4 mL T 60 mm 40EIE SR, 3%
2 NAEERA . XA CRE GCSF HEsm
DMEM/F12 $53%3%) M T 60 ng/mL GCSF #&
1) DMEM/F12 i B iy ik g 2l , Rl 3 45
i, BURANAL R 24 h )5, FHBREEEY) (A&
EDTA) JHALALFEANE 3 min, 100xg #5.0> 3 min
AR AL, PBS EEALZHfL 100xg #.0> 3 min PEF
—¥. WA 1 mL ) PBS A, MA-20 C
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A TCK 20 4 mL, INLIRA), e an i ss
Al e gl 2 s , B0 g, HEa 2%
FBS /] PBS B4/, MAZIYEKE R 1 pg/mL )
PI XA AT, BT 15 mine HIUE
AN A HEATAG I, 45 v B b 2> 10 N4
45 L NovoExpress #K F #F 17 4il g &) 491 91 &
43T o
1.9 ZHBEA TN

T ORL 20 M T R R SR 80%% T T R it 5
¥ (A% EDTA) ffk, F4% 1x10° 44 i/mL
P EHERD 2 mL T 6 fLARH, J3 8 2 AN FRA
XTREZH NS GCSF H sl DMEM/F12 #5357 3%)
AT 60 ng/mL GCSF % 1 ) DMEM/F12 Fif¢
WA, A 3 MELEL, R8I 24 h
48 h 5, HREEEY (A% EDTA) TH{babsi
A 3 min, AR 10% FBS (205 7524 11T
b, ¥R EAT TR AR Y 2 mL 205
H, 100xg &5.0 5 min, T 2% FBS [ PBS k%
A 2 ¥R, 100xg B5.0> 5 min, 3 F3. A 500 uL
G55 5% MR A MR TE L 40 ) Bk =R B A
Annexin-V FITC 5 uL 1 PI J4¥% 5 pL, #4520 TR
5, = (25 °C) #ERN 15 min f5 R AR
FRLASCHEA TR
1.10 Fita#h

K H GraphPad 6.0 XA TS50 07 - i 30 5K

Pl x5 Fn, P<0.01 FRnEFNEE, P<0.05
FNERTE.

2 ER5H

2.1 F GCSFBImpE. Rix541k

P H415 21 GCSF JE A F B o il g WiVl
Ml B iR B, SR AR WYY pET28a
Ak IR E. coli XL1-blue 15 T E kTS
Iy PRBURCRIES T PCR. EEVIFIN P4 5E , 4558
B 5 HAARLSY, HA I r 45 R 5 Z A L07939
J 50 22 il %) SR PR 2 SR A& 1 B R DA
2 Y e 41 55 U0 91 5 42— B0 %5 22 TE A 1 SOk iy
4} pET28a-GCSF.

2 M E TR pET28a-GCSF #:4k 3| E. coli
BL21(DE3) H', ¥ 41 & v 4 & BL21(DE3)/
pET28a-GCSF, 7l ii R AR ODgoo i5E] 0.6
J&, B IPTG % H W E RSB IFLifb)E 1T
SDS-PAGE Hil Western blotting #:0 (I& 2).

2.2 GCSF BIEM=FE N

¥ GCSF WA~ EmE 3 iR, 78
0.03-300.00 ng/mL MIZIRELFE N, FEE A
GCSF 2 1 A3 i, M-NSF60 41 Jifg (1) 5k
FEZEE T . W T GCSF ik 5 4l i
M-NSF60 i i i 2 5t 5 J3 55 BH A X it 4 b 44—
HUE AR S0 8 1 GCSF A 922 16 1k .

pET28a-GCSF TTCGGATCCTTATCAATGGTGATGGTGATGGTGGGGCTCAGCAAGGTAGCGCAGGCCACGGTATGCCAGCCCCAGGAAACGCTGCAGCTGGGAAGCAACC 294

GERIEN7 /AIBEIwIl 00900090000000000990000000000009009090090999000303000900095069009000000000090A00A0V00AIO0000I0T90000G 525
pET28a-GCSF AGGACTCCTCCTGCTCGGCGCTGGAAGGCCGACGTGAAGGTCGGCATGGTGCCCTGGGTGGGCTGCACAGCAGGGGCCACCCCCAGGTCCTCCATCTGCA 394
GOSF-T7_AD3.8D1 - v emneee e ee et et e et et e e e e e e e e e e 425
pET28a-GCSF GCCAGATGTTGGTGGCAAAGTCGGTGACGTCCAGCTGCAGTGTGTCCAAGGTGGGAGCCAACTCTGGGGAGATGCCCGCCAGGGCCTGCAGGAGGCCCTG 494
(G(CRIEI7) ABER]l 9990999000020000003009000000900800950500093959005009990800 9555900 9990909950 39500000500 00009003000305 325
pET28a-GCSF GTAGAGAAAGAGGCCGCCGTGCAGTTGGTCTAGGCAGCTCGTCAGCTGCAGGGACTGGCTGGAGCAGCTGCT TAGGGGAGCCTGGGGGATGCCCAGAGAG 594
CERIRIT_AGBA] 0900000000000900000000000090000000080000908000050000000000G05000GABA00009ABAA00E0A0G03E000AAABRG 225
pET28a-GCSF TGCCCGAGCAGTACCAGCTCCTCCGGGTGGCACAGCTTGTGGGTGGCACACAGCCTCTCCTGCAGCTCGGCGCCATCAGCCTGGATTTTCCTCACTTGCT 694
GOSF-T7_AD3.aD] - - - vt et 125
pET28a-GCSF CTAAGCACTTGAGCAGGAAGCTCTGGGGCAGGGAACGGGCAGGGCCAAGGGGGGT CGCCATGGTATATC 763
GOSF-T7_A03.8D1 -« v v v v e eeeeemee et et e 56

Bl 1 GCSF £H F B Ry FF L Xt 45 R
Fig. 1 Alignment of GCSF sequence. The residues that match the pET28a-GCSF were hidden as “.”.
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SDS-PAGE Western blotting
M GCSF  GCSF M kDa
—
—
—
—
—
—

2 SDS-PAGE #0 Western blotting #&:3l| 4li{¢ B GCSF

£H
Fig. 2 SDS-PAGE and Western blotting analysis of
purified GCSF protein.

250001

z = IMCSF

5 =L F

§20000— -e-PBS ee---E
12
> 150001

Q

5

2 10000

[}

g

= 5000F

S 9

0 1 1 1 1 )
0.01 0.10 1.00 10.00 100.00 1 000.00
Concentration (ng/mL)

B3 GCSF EAMEYMFFHERMER
Fig. 3 Bioassay of GCSF protein. The data were
averaged across subjects and tested for significance by
pair-samples ¢-test. The P value of GCSF group vs PBS
group. **: P<0.01.
2.3 GCSF X 45 3 Fhi 4 B 18 75 A9 72 i

A SR HARESE o, RSN IR B2 2F- O L
TORLANAE, 55 1 R UR 4 M Ab T I RE AR R, 40
R, BRI 24 RANMAL T3 2 ity , 4n
JTTF IR I RIS FE I AT BUE KR, 2 45 K2,
AT RAE 1 R AT AR g R, RN
RN T ANEY R GCSF Ji, #4:2d, BRE
A 10 pL AlamarBlue "HS 40T 11K
JE AN B FR A N RS20 3 h, F EnVision“ £ 45
OGN AE Ex/Em 23514 560 nm/590 nm

http://journals.im.ac.cn/cjben

PEATREIN o 25 aNE 4 iR, TEREFRIE] 24 h A0
48 h. GCSF #JF 0.06-600.00 ng/mL HIFLREIR, Ff
EMAR) GCSF LAk, JOGmmEg R, Hrp
£ 24 h 7511 GCSF ¥ 4 6.00 ng/mL Fil 60.00 ng/mL
BF 5 0 B AH B 22 Sk B3 (P<0.01), WREE R
0.60 ng/mL F1 600.00 ng/mL s 5 % BEZH A L 2 57
# (P<0.05); 48 h %/l GCSF ¥ K 60.00 ng/mL Fl
600.00 ng/mL 5% RELHAR 22 7 B3 (P<0.05)
G 1 5 R B BUE
2.4 GCSF %t 45 3 SR 40 A 2] 2R 1Y &2 1
HMEAS I GCSF ¥ 32 WOk 40 24 h J5, 4000
JLA ZE R 5 R, SXTRRZEAR a2 Gl
BRI (63.98+1.32)%75 K (65.45+2.39)%,

A 100 000r -o-GCSF 24h .
> —-Ctr é &
k= L *k
z 80 000 !/;/‘/_—}
E 60 000+
3 F-— o) SE— B .. I i
8 40 000F
8
2 20000F
&

0 L 1 1 1 J
0.01 0.10 1.00  10.00 100.00 1 000.00
Concentration (ng/mL)

48 h

B 120000
110 000 |-

100 000

T

90 000

T

80 000

Fluorescence intensity

0.01 0.10 1.00 10.00 100.00 1000.00
Concentration (ng/mL)

70 000

Bl 4 GCSF ¥4 3 Fuhi 41 B 38 58 /Y &2

Fig. 4 The effection of GCSF on proliferation of sheep
granulosa cells. The data were averaged across subjects
and tested for significance by pair-samples #-test. The P
value of GCSF group vs Ctr group. *: P<0.05; **:
P<0.01.
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A 730 Ctr1/P1/P2 12 Ctr2/P1/P2 Ctr3/P1/P2
Gl G2 61 G2 LOF G1 G2
Watson 1.0} Watson ‘Watson
600 RMS: 14.84 : RMS: 44.63 0.8t RMS: 29.42
Freq G1: 66.04 —_ Freq G1: 64.38 : Freq G1: 61.51
Freq S: 21.98 S 0.8f Freq S: 30.91 — Freq S: 27.76
€ Freq G2: 9.00 z Freq G2: 10.97 S 0.6 Freq G2: 8.14
3400 Mean G1: 847 127 = 0.6} Mean G1: 482 785 = Mean G1: 569 317
Ctr @] Mean G2: 1 800 320 3 Mean G2: 1 114 666 g Mean G2: 1319 403
G2/G1:2.13 S 04t G2/G1:2.31 2 041 G2/G1:2.32
200 CV G1: 15.89% : CV G1:15.93% O CV G1:19.35%
CV G2: 19.90% CV G2: 14.54% 5L CV G2: 20.48%
| Freq Sub-G1: 0.79 0.2f Freq Sub-G1: 0.76 0. Freq Sub-G1: 0.86
Freg Super-G2: 0.79 % Freq Super-G2: 1.52 \ Freq Super-G2: 0.23
s 1 h - L B L L 1 L -
% 1 2 3 443 0% 1 2 3 443 0001 2 35 4 5355
PerCP-A (10°) PerCP-A (10° PerCP-A (109)
10 GCSFwt-1/P1/P2 11 GCSFwt-2/P1/P2 11 GCSFwt-3/P1/P2
Sl G1G2 Lol G1G2 TGl G2
Watson . Watson 1.0+ ‘Watson
0.8 RMS: 43.30 RMS: 22.95 : RMS: 23.68
: Freq G1: 60.79 0.8 Freq G1: 66.86 Freq G1: 68.71
N Freq S: 18.66 o Freq S: 15.20 a 0.8 Freq S: 12.73
S 0.6t Freq G2: 20.97 = Freq G2: 14.22 = Freq G2: 15.63
GCSF Mean G1: 610 582 Z 0.6 Mean G1: 614 140 = 0.6 Mean G1: 555 694
g Mean G2: 1 114 666 g Mean G2: 1 236 350 g Mean G2: 1 106 974
304 G2/G1:1.83 2 04t G2/G1:2.01 2 04l G2/G1:1.99
o CV Gl: 14.34% o CV Gl: 15.27% ©) Lk CV Gl: 15.86%
02l CV G2: 14.54% CV G2: 14.41% CV G2: 14.73%
: 4 Freq Sub-G1: 0.80 0.2r Freq Sub-G1: 0.71 0.2+ \ Freq Sub-G1: 0.45
Freq Super-G2: 2.15 % Freq Super-G2: 2.71 Freq Super-G2: 2.71
0.0 LA 0.0 P ' 0.0 S : ;
0 1 2 3 443 0 1 2 3 443 0 1 2 3 443
PerCP-A (10°) PerCP-A (10°) PerCP-A (10%)
B
80r O Ctr EGCSF
= T
60 [ * *
g
g 40t
9]
o}
ay
20+ ’l‘
oLl L ﬁ [,
Gl S G2/M

5 YHAEAHLRE

Fig. 5 Cell cycles analysis. (A) Cell cycle histogram of the flow cytometry. (B) The statistical analysis of GCSF group
vs Ctr group was based on the values of each phase. Note: The data were averaged across subjects and tested for
significance by pair-samples z-test. The P value of GCSF group vs Ctr group. * P<0.05.
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FAI (P<0.05).
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Fig. 6 Treatment with GCSF on apoptosis in cultured sheep granulosa cells. Q2-4: early apoptotic cells; Q2-2: late
stage apoptotic cells; Q2-3: normal living cell; Q2-1: dead cells.
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