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Ha#e, 50ng/ml ¥k B (¥ rhM — CSF il LA [R]4CH 1 07 =X IB% (] 006 INK Je P38 5538 B , 43 i FH INK 41k 55 SP600125 (P38 1) il
F1 SB203580 i kb BH 5 , I AN FL 0 A ALMES K, G538 M — CSF al R 16 42 25 J0ORE 40 M A9 189 58 23 Ak LA Ko M 38 35 A9 4 0 20 b oot 722
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Involvement of Macrophage Colony - stimulating Factor (M - CSF) in the Function of Follicular Granulosa Cells and Its Molecular Mecha-
nism. Zhang Wei, Xu Song, Zhang Zhifen. Department of Gynecology, Hangzhou First People's Hospital, Nanjing Medical University,
Zhejiang 310006, China

Abstract Objective To investigate the effect of macrophage colony — stimulating factor( M — CSF) in follicular granulosa and its
molecular mechanism. Mehtods Human luteinized granulosa cells( LCC) were isolated from follicular fluid of superovulated infertile pa-
tients ( average age 30.8 +2. lyears old) undergoing in vitro fertilization and embryo transfer. LCC were cultured with DMEM/F12 medi-
um plus various concentration of M — CSF(0,10,25,50,100ng/ml) ,M — CSF + Letrozole (10 "°mol/L) ,FSH(0,10,25,50,1001U/mL) ,
FSH + Letrozole( 10 "°mol/L). Media were collected at 24 hours after culture and estradiol ( E,) in media were measured by ELISA. Ex-
pression levels of FSH receptor and M — CSF receptor were deteced by quantiative RT — PCR. After cultured COV434 were treated with M
— CSF, cell proliferation was quantified by MTs assay and protein expression was detected by Western blot. Results Either M — CSF or
FSH stimulated the production of E,. The production of FSH receptors was enhanced by M — CSF or M — CSF + Letrozole in vitro in a dose
— dependent manner. Conversely, FSH was able to promote the expression of the receptor of M — CSF when present in an appropriate con-
centration. With the increasing of M — CSF concentration, the cell proliferation of COV343 showed an upward trend. M — CSF induced
phosphorylation of JNK and P38. The level of estradiol (E,) in media didn’t change when cells were pretreated with the JNK inhibitor
SP600125 or P38 inhibitor SB203580. Conclusion M - CSF may play an important role in promoting the proliferation and differentiation
of granulosa cell ,also the synthesis and secretion of estrogen.
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Ifi FSH 3% {& mRNA % M - CSF 3% {k mRNA ()£ ik,
it — 2% FSH M - CSF fil B, Z [ 55 257 52 42 1 28
XA, A RAFFE M — CSF 845 150k 40 i ) 8 19 7] fig
15538 BEAIL ], AT B IR Z) b4 78 M — CSF 55 5k 44
JIfL R B 4 1) A
wRE A%

1R UR N B9 36 50kE 40 iR B 7 2014 4R 7 J
~2014 45 10 J][a], A2 W7 V1K 2 B2 27 B B s 10 7= B B2
B H2 52 (RO 2K — R IR RS A 1Y) 30 {5 R 55 o TR 38 AN 2
AL, BE Y 4ERE 30.8 £2.1(26 ~33) %, H &
JEIAIE # o

2. ELISA 390 52 : thM — CSF . thFSH % B 4 3k il
WA T B Y60 A0 4 i 1% 57 W E, ¥R RT - PCR
00 5 AR A1 85 77 WO 48 IS FSH &2 /K mRNA & M -
CSF Z &k mRNA ik, (1) 408 53 25 s 55 . DL B
HL & U E S NGB AL PE R ER (hCG) J5 34 ~
36h £ BT P RSk 515 N 2R B IO, R S B i
Jo B 0 4 2 & 15ml B0 A B 0 (1000r/min,
10min) , WEHC F 2 E @408, i T AL e S il ( Sigma 24
A])3 ~5ml 37°C /K 8% T Ak 20 ~ 30min, | 3R 1K
% & 4R 50% Percoll ( Pharmacia A &) ) 2 B IR E
> (2000r/min , 10min ), J 7 J2 V44 (1] £ J0A7 48 Af )25
BE 5 — & 10% JiG 4 13 13 (BTN a2 5 49 T
MR PR W) ) DMEM/F12 35332 ( Gibeo 24 H] ) 1)
B P IR AT, B0 (500r/min, Smin) o WL E
W, DMEM/F12 {R2), 40 M 350, #4206 40 i % 2 2 <
10°/ml FA 2= 6 LA, A 4L 1ml, & F 37°C 5%
CO, WFHE M hE 3%, (2)rthM - CSF, thFSH J2 Ik 5 K
ittt e £ T B 9 0K 48 B 3% R v rh B, Wk UKL 28
Jfd FSH 22 {& mRNA J M - CSF 2z {& mRNA ik (1)l
A URL A0 8% 57 240 J5 ) 10% JiG 4R I3 DMEM/
F12 Ry 3 B, 0 a5 (BB 20 M - CSF 41 Jin A
W B R 10,25 .50 . 100ng/ml thM — CSF(R&D 24 ) .
M — CSF + el 2« in AR EE 4 0,10 .25 .50 ,100ng/
ml thM - CSF + 10 °mol/L M (£ ¢/ 7)) (FSH
41 A KR EE A 10,25 .50 . 1001U/m] rhFSH ( R&D 72
F]) JFSH + e phme 41« i A ¥k £ 0,10 .25 .50 ,1001U/
ml thFSH + 10 ~*mol/L 3§ il , 2k 45 85 5% 24h, 15 37 W
2000r/min B> 20min B I 3% ¥ , ELISA £ ( Cloud -
Clone E, o I 3 5 &) W & 55 7 WK E, & £, TRIpure
Reagent &2 RNA ffi4& 107 (Jbat & % s AE W HoR A R
A $EHUE RNA FEATERR B PCR AL I ] TaKaRa
PrimeScript TM RT Master Mix ( Perfect Real Time) Jz

Wl AR G R AT RO, B BB s 419 cDNA KR A 18
7500 Fast Real — Time PCR System ( Applied Biosys-
tems, Carlsbad, CA) A} TaKaRa PCR ¥ 34 ik 5| &
SYBR' Premix Ex Taq™ kit $E47 4™ 84, & B 9 3
ikt PR T US4, Repeat:1,95°C 2min, PCR
JZ i ,Repeat:39,95°C 10s,60°C 30s, LI R3304 & &
3 WA RN R ESL 3 fL. PCR M Z5 W5
AR B 43 ity e R fige it 2k 40 Wy BN 15 82, CT
y H AL ) PCR S BLAG A% 519 R 3% TaKa-
Ra ARG, P L3 1,

®1 BHREBASIWFY (xxs)

H bR FE A SIYFHI(5'—3")
FSH % {4 CATCATCGGATCTGTCACTGCTCTA
CTCGAAGCTTGGTGAGGACAAAC
M - CSF ik CCAAGTTCATTCAGAGCCAGGACTA
TCTGCAGGCACCAGTGTCAAG
B - actin CATGTACGTTGCTATCCAGGC

CTCCTTAATGTCACGCACGAT

3. MTS B 52 50 I 5 48 Jf 38 5 2% o 48 B0k K
B N R S iR UL AN i & COVA34 (rh Bl 27 B |
V20 B T B ) R A 1.0 x 10°/ml, Fh T 96 LI 3%
Mo, AL 2.0 x 10° N4, 20k 5 4, B4 6 4
SAL, A B U BE AR S, I A MR S 0.10,25.50,
100ng/ml g AN 40 M — CSF, 5 5 b 8 T 37°C 5%
CO, A M H5 3% 240, LIHEME B FL N A 20l CellTiter
96 AQ,.... One Solution Assay ( Promega 7\ ®] ), 1
37°C 5% CO, iR FA N E 4h, il b5 4 B AL @ H
15 490nm b 1M G RE (A) fB o TR 2 40 1 51
(% ) = (1 -KhbBLZ A490/%F HE 4 A490) x 100% , L)
R E R 3,

4. Western blot 3 # M MAPK i % JNK . ERK1/
2 P38 & 1 U B KW COVA434 i 1L 2.0 x
10° /L3 F0 T 6 fLAR 41 I BE A= K 5, fin A rhM
- CSF (50ng/ml) , A [&] B [&] 25 (0,15, 30min 1.2,
6h) WA 40 i, 2 B 3, L7 BCA 2 e & ik
) &5 o AR e B S A IO 1 S0 g 8P, SDS RN
A5 T Bl B RS FRL VK 5 FL S RS R TR AP R R B, 5 1 5%
A5 ) TTBS 22 vp i £ 1] 1h, PVDF 5 /NERBT A p
- JNK(CST 2~ #]) , %Pt N p - ERK1/2(CST 4 #]) ,p
- P38 FFERELAA (CST 24w ) (1:1000)4°C FiEdE
WA, TBSTISmin EPE 3 U, A F Bt B (1 L7 20
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A, FEP R TP A E) (1:1000) = N E
1h,TBST15min ¥k 3 Y%, {4 | ImmobilonTM Western
Chemiluminescent HRP Substrate i 5] 2. 8, 4 H 3)
BERE R S AT AR T IR . W BOE B B AR R — 2,
R 5 b AR Wi R AL T A S5 04 B L R BV (100mmol /L
B - ME,2% SDS,62. Smmol/L Tris - HCl pH 6.7) T
50°C Pfi 30min, FEHfHt A INK (ERK1/2 P38 £ 70
BEHTAR (1514822 w]) (1:1000) 4 9 & INK  ERK1/
2 P38 AR X R R SR B A 3 I, p - INK p -
ERK1/2 .p - P38 QLB IE 1) MAPK,,

5. GEitaE ik Al H] SPSS 17.0 et R4k kA7 73
B, T it GRS B0 B0 LA BB £ bR 2 (x £5) BB,
PIZH 2Z 6] e R FHBC X ¢ K3, LA P <0.05 Sh 2 57
EEN S-S

& R

1. thM - CSF , rhFSH J Bt 4 ok il s /5 B T X 57
TLBORL 41 M B FR W h B, VR B B2 0« 7R OR [R] Hk E
(0.10.25 .50 .100ng/ml) thM - CSF % (0.10.25 .50,
1001U/ml) thFSH YEH R, Uk 40 Ma 35 52 i vh B, W
Bfi thM — CSF J rhFSH ¥ B () F i s, 525 14l
LG, 2R WA G2 L (P <0.05), rhM - CSF
Ab G AU B AL B, VR S S AL A L 4 i s om T
33.35% .62.76% .92.59% .102.15% (P <0. 05,3
2), 52, rhFSH AbBE AL E, ¥ B Th i o o0 B3,
Ay AN 61.31% 83.98% .117.25% .160. 30% ( P
<0.05,%3), kfimkEE 4 rhM — CSF & rthFSH 4t[A]
YERG B, YR TR ZEHAKK Y-, B4R 2 7 65
L (P>0.05,5%£2.%K3),

#&2 rhM-CSF } rhM - CSF XSk M ER THA HBIMIERBE P E, RE

rhM — CSF(ng/ml)

3 114 ( mol/I.
R i (mol/L) 0 10 25 50 100
0 356. 44 + 4433 475.32 £42.77 " 580.16 +41.81" 686.48 +37.49" 720.55 +31.65"
10-° 55.07 £11.47 53.67+9.77 58.74 +13.26 62.44 +11.23 64.54 £12.76
HO04HMI,  P<0.05
%3 rhFSH % rhFSH BES Sk i M EA T AMEFE D E, KE
S e ( mol/L.) rhFSH(IU/ml)
e 0 10 25 50 100
0 443.42 +34.36 715.29 £21.92 " 815.82 £55.33 " 963.32 +74.06" 1154.24 £70.50 *
10 65.53 +13.15 67.01 +11.68 63.28 +13.01 69.36 +12.00 74.18 +11.31

504k,  P<0.05

2. thM - CSF . thFSH 156 45 ok il e £ FH T Ol i
WSOk 4 MY FSH 3% {& mRNA & M - CSF 3 {K mRNA 11y
3k thFSH ¥k B35 3] 10 2510/ ml B0k 40 e M —
CSF Z Kk mRNA FihK P HH B ET &, HER
ALt FE (P <0.05,[8 1), B4 rhFSH ¥ FF 1) i
— T ORI M - CSF 324k mRNA LB ETF
W, 4 rhFSH ¥k B ik %] 1001U/ml B} M - CSF 5% f&
mRNA FIRK P2 HA W E TH(P <0.05), rhF-
SH 5 3f iy e B A5 4 R, A (] v 52 2 990k 40 L M —
CSF 5z 1A mRNA [ 3Rk KV 525 FT4UH 3 8 2 7
(P <0.05,18 1), rhM — CSF Hf a5 o8 il e 5
YEHT, UKL ML FSH 52 & mRNA 3R 35 K425 14
¥R EF R (P <0.05,&2), iRl w 5, FSH &2
&K mRNA 3£k 7K 5 8 thM — CSF 40 A Lo s A
TR HEFLREIT=E X (P>0.05,K2),

3.rhM — CSF X J5k: 44 ffg 15 58 6 71 19 52 e 2 >4
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B 3 M — CSF Xt Eik 40 B 3% 38 &k 1 89 5% 1

4.thM - CSF %t JNK,ERK1/2 I P38 {5 & il i
(4 5% W S0ng/ ml ¥ B (19 thM — CSF fig LA B i 44K it 11

| — -
p-INK |
—
e —
GAPDH [WHmmm SS—
X HEZH M-CSF M-CSF
+
SP

77 X BE (B1EOE INK 2 P38 (S5l % (& 4) , ffi kg
PRS- 14 (A R R 1 R R KPR Z s, X ERK1/
2 3 PO G B S TS AR . 7E SOng/ml VK B rhM -
CSF fEH T ,30min JNK 3 %55 B0 |, Th 3k 31 & g
SRIG BT T B, 3 6h 5 T A /K F, 15min P38 i
PR B 0 J5 B W T B, R BT M - CSF A] AE A [a] 1)
] P9 4 )b R 4 080 INK J2 P38 {5 Sl g . 47l
fd I INK #4151 SP600125 P38 1] l %1| SB203580 5
COV434 AR seiEE 1h, Bk | Western blot 346
I MAPK 3 A0 56 2 (1 INK P38 {1 i iR 1k 7K -, IF:
FH ELISA A6 I 1% 772 W ME 9 3R K F o 5 R BR, &
S0 0 AL FE FS M — CSF % JNK P38 B i 1k 7K
ROE VR Bl . 2 (8 S) . B =AML, 3
20 M W % K S (418.70 = 60.20 . 420.23 =+ 58.30,

406. 28 +54. 84pg/ml) ZRILGTHE L (P>0. 05),
M-CSF (50ng/ml)
X2 15min 30min  1h 2h 6h

P

it e

| o . - - -

pERK1/2 }- - —— — — -—

p-SAPK/INK

ERKIZ | e sy — — — ——

p—P38|—---- - |

——— — wm— — |
P38| -

GAPDH I i --—l

4 M -CSF 3 JNK.ERK1/2 1 P38 =S BB

p-P38 | — | —— —

GAPDH | “——

X TR 2H M-CSF M-CSF

+
SB

E5 #%F4EF M - CSF 3 JNK P38 {5 2 1# & 1 21

W
240 1 PR A A e P R Y T A Rk
SIABEE . KERBFIREY, 290 H 73T
Fefid - iR - BRSO K BRI RE IR IG R
KT TG 2B U R i e 29 A7 94 35 1 T o I Wk 200 i
SEVE AN 1 (M = CSF) A b g —Fft, 0] il 2

20 7 A, GV P B T R S W 40 i £ 1 5 A , 5 8

G A £ A A A P9 1 H 2R B A R 38 A AN 4y

A, X 24k 5 B 53 D) B FAT S P O 9 4> W R AR

L, HERA T E AN M - CSF Al {2 #E A& H 4 ik

Ja% &2 . Schonlau 45 [ 3 W L RISIESE M — CSF

AT HE B I B A K RTHE BN, Bk = M - CSF 3 P B
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OP/OP /N [ 2 1 i) 1) e 4K, 5% T O 00 S o 224 B9 94 i
b HEDN SR EAR, T 5T M — CSF a5 3h 4% &) 594K &2
IEH & E 0O e, HE O o m, IF 3 i kL 4
J B G AE /7. Sweet 25T Chitu 45 o 45 25 B 1Y
il W M - CSF 25 7 503 i % & A HEOR i 72
EA R, NI & K M - CSFY 2
5 W A A9 B 5 A1 F S 2L R B0 Y60 1 e A 4 7 —— i
BL A i HA 4> M - CSF Bgf/EHT

ABFF R, M — CSF A {2 3k 50k: 40 g 4 3 E,
5y R IEAHK HAEH S F FSH, X 5 2 f5if i Al 5%
ZESAR—3C " EFPE— IS T M - CSF FSH I
E, 2 0] i 58 T3¢ £, 45 % W5 FSH IRk & it ( <
251U/ml) , UKL 40 e M - CSF 32k mRNA B %1k 5
FSH e B 2 IEAH ¢, (HFf FSH ¥k Bt — 2 L7}, %
& mRNA [ 3235 2 T FE ., % B I i 5y 32 W b &
Vi B (10 W 35 22 K - T RE X M — CSF 52 1A 3 3k 1 i 5%
M, AT T A SHE 35 25 45 s 910 ) 3500 A i s S L HIE I O 9%
LTI, 45 B BoRBEFH FSH ¥/ 17, M - CSF
Z R mRNA [ RA & EF#a e, R FSH nf DL 42
HEM - CSFR [ 15, HL 5 e 7 9 38 2 /K- 7T 4 M
- CSFR g Rk IMPHIEH, W M - CSF 5 M -
CSFR %545 A R 77 A LR W2 3000, e ey st 40, 76 B 30
KABR P, M - CSF nl g5 FSH £ 7E W R /E H , 3
R 42 1 B 9 % S fE 35 38 1 4o i, T 1) T B g A
Bif 5 1A PN R v B i — 20 B 3l T M - CSF
(9 430, LA /D H 5 FSH [ B 8176 T, B 1k 19 3 119 3t
FEAK, LA Rk S M — CSF & # A (%) A= W 24 30007,
TS — 2 B RAZS . HET M — CSF 43 30 B 45 1 1A
K AEOR % B FHEDR i R i AR, B O A 2
HAT DL R 20 B R N M = CSF K SE AR R 250 T
Bl A BB YA I R S IR B T A b

B IS5 R Bon , POk 41 i FSH 52 /& mR-
NA IRk M — CSF ¥k B2 19 7 & 1 I e, B i A
i g X A TR R AR AR, K M -
CSF AT L3 i B B 4 FH T 08 240 i 1 43 hn FSHR )
Fik, AR Z MR R W 52, FSHR 20k &
FIT Wh 200 A R S PR A2 AR ST HE N, MO — CSF AT 3 i B
WX FSH AYMURE . Takasaki 287 X — #5843 519 52K
SR 4 R B0 i 5 EAT M — CSF (1K B 17, 45 51
7%, [ B thM - CSF I hMG 5 80 ] hMG 28 3 #]
L, BP0 & B B ROCR B A, 0 AR RO ) i v M-
CSF 7K V-4 A% (¥ 28 35 o, T 9 B 00 M1 P Ui 22 5
M — CSF Z [a] 4776 A0 5 A5 5% i 4E A, 1) B 1 Ok 78 i
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Abstract

Objective To identify the role of autophagy in advanced glycation end product - induced proliferation and migration in

rat vascular smooth muscle cells. Methods After cultured rat vascular smooth muscle cells (VSMCs) were treated with advanced glyca-
tion end products (AGEs) , autophagy - associated protein LC3 - [ /Il and SQSTM1/p62 was detected by Western blot. The cell prolif-
eration was quantified using the MTT assay. The cell migration was evaluated by Transwell migration assay. Results  After cultured
VSMCs were treated with AGEs. The level of LC3 — ]I was up - regulated whereas SQSTM1/p62 was decreased. AGEs (100uwg/ml) in-
creased the proliferation and migration potential significantly as compared to the control group in VSMCs. However, pretreating cells with
3 —MA, an autophagy inhibitor, could attenuate these effects. Conclusion Our study demonstrated that AGE - induced autophagy accel-
erated AGE - stimulated proliferation and migration in vascular smooth muscle cells.
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