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MIF B HiFSEEEHNETMMAMBEREZRN

AN C AR | S5 70

WE B8 AZSEINELZELAE(PCOS) HRF E M4l fiT
FEIN I B F (MIF) f) 3 3 B H o O 2 350k 41 i 1) 1 1 5 06
BEWPU(IR) MW, Ak Y 40 il PCOS B3 (n =
40) K 20 X B Lot (XFIRZE  no =20) A9 B 3005 5 O S 0k
AR, Forh PCOS £33 71 IR 3 (PCOS £ IR #H, n=20) 5K
£ IR # (PCOS AP IR 41,1 =20) . SR ELISA WAl =
L ZARAE I A MIF 13835, 3B 51 i F 2 f85 5 Western
blot 58 = 24152 3 & WOk A0 P 9 A W2 i 5 H AR AR
YIREMRE R 1 83 T (LC3 I ) /ML 1 B3
I (LC3 1) Hhfl; (R oh 45 3% A 8P 855067 40 it &2 KNG, CCK-8
TR AS [) ve BE MITF X6 S50Hr 200 i 3% 6 i 52 1l 5 8 KNG 4 Jifd
SR 4 L IER IR (NC 21) MIF 21 | H I i 55 5200 20
(CQ 41) #1 MIF + CQ 41, Western blot 346 MIF X 4% 2H i
RLANAR R B WA SC AR ) LC3 | A WEAH G EER 7 (A7) 2R
G (p62) K 5 F A5 W P R 5 R Z R Y-1 (IRS-
1) 5H#BEZHE I 4(GLUTA) 2235 K5 1SS B (Akt) &
FA A R 1% 2 T 8 20 A 8k BB S 6 A I MIT 6% 201 0 41
M AR TS fk, R SXTE41k Pcos A fE
IR ZHAH L, PCOS ££ IR ZH £ 35 /Y B0 MIF 9 3R 38 K7
Ko UKL 4 M Y [ WK SEBS T (P < 0. 05, P <0.01) /K452 5
SR, MIF BBAE LA B8 40 05 00 4] 0K 40 L KNG 17 384 5 0
P, 5 NC ZHAR G, MIF 405 MIF + CQ 2 ki b L3 11 /LC3
I LB, Atg7 AR IRHEM (P <0.05) ,1fi p62 & IRS-1
EH Akt B E R KT GLUT4 25 (1 F kK B 24 1
BEEAE 1 3RRK (P <0.05) , T 5 MIF 2140 Ho, MIF + CQ 41
A LC3TM/LC3 T HAlS A7 8 FRAK PR (P <
0.05) 1 p62 IRS-1 & 11 . Akt & 1 BERR 1k /K F- Al GLUT4 &
IR 7K K A A L RE 1 B (P <0.05) . £5it
MIF ] G i b 98 J0RL 40 i 19 B 1K 2 3E PCOS #2 1)
TR & R , 1000 il JOURE 200 1 1 e J0) R Bl 38 MITF 355 TR,
KR LRUNHLEAIT BN IR N T B &
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ZPEYIHLZE-GAIE (polyeystic ovary syndrome, P-
COS) JEFAMH I L Ve WL N A3 e 22—
MAFAET PCOS B35 4N L 20 B SRR 240 it v 11
Jifi 5 ZZ4EHT (insulin resistance, IR) & PCOS ) B %
Bop LA o0 EIBORL A Y IR 7] 3 PCOS M
PRI A R HEBR g S W, A AR R
S, H WA TN LR T RE R 4R A AR (H
£ PCOS 19 5P 5L 2 rp 3 B 2o JEE 1) A e, 3]
AEJZ PCOS M AL IR K I IEINZ —D 0 A&
B, IR 5 PCOS Ui 5221 2L A9 1% 52 18 1 4 Ak A7
KT W i A ] R T ( macrophage migra-
tion inhibitory factor, MIF) 1F A 5 7 9 5 I A2 R
¥ 2 — Bk BULAE PCOS B3 rf 52 B 55 T B
SO HA R R H IR B EERN K,
1M MIF REWS7E 22 b5 s v i £ E [ IR 175 S ¢
Bl HERE " 12 {HAE PCOS Hi, MIF RE75 i 5 i #22
TUKE A L1 1 W 2 5 95005 114 2 K J i T A DG BIF S
HeiE BT A PCOS B 1 I R 41 21K
AR, 3 2 A AN 8 % 0B 40 AR LD B MO 7E P-
COS A A=y S ARSI

1 #B5EFEE

1.1 FFEXE RAEH 2017 4£10 H E 2019 410
F A BB 25— B B 2B B e 2 rhut 57
PRSI 3ZHE SO DML ST PR EPOAE —F VE S B 2 S8 3 Y
VR SR A, Lol 40 5] PCOS FR 35 4 JRURR
B ZILPTIEE(HOMA-IR) (RS PEAH #55 [ HOMA
1R = (S T x M) /22.5, 0 A 50
3.15 143K PCOS ¥ IR 21 (n =20) Fl PCOS A £ IR
ZH(n =20),IF LIBEAL I Z1 2 F (hemoglobin Alc,
HbAlc) KP4 B IR IR E, 73 B 20 fi][H 3
A &R, HIJC IR MASE B 3 IR H X R4
(XTHRZL) . PCOS M2 Wibr B & 1T J5 1Y R
IR ERZIRE AR E N D F R AE
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20 ~35% ;) Xf RRZAREAE A 2 IR, B0 B 28
St IREIEH ;@ AR AR IRHME AT R K2y
Wyl S e i P25 9 s @ T 1B R WUAE | 5 WU
B A RS LR S 5 5 () Te A JF A i
M I A5 28 8 0 A DG 5 © BRAE TCOF S TR
S AT ARG B R R A — i R B e P
SUSHEIE (HEHES . K201706-06 ) , BT BIF 58 X 42 24
B R,

1.2 MRFEREZAF  AONEPUR AR KON
W [ b RS SR R O s DMEM/F12 5 85 5
& EDTA 19 0.25% [ F W (52 1# Hyclone 2
7)) s B4 LI (fetal bovine serum, FBS) ( 2 [# Gibco
AF]) ; N T HE 4 MIF, CCK-8 i 5l | % ( chloro-
quine, CQ) (3 Sigma A1) ; A MIF [ ELISA
TR & 20 M 24 RIPA 2K A B HI37)  BSA &
P s & (DU A ) A W) ) 5 R R H-
Glo™ 57 & (32 Promega 23 ) 3 K ERPUHUE FH
A 1 % %% 3 ( microtubule-associated protein light
chain, LC3) . H M A 3¢ 3£ K 7 (autophagy related
genes 7, Atg7) 12 K454 % H (ubiquitin binding pro-
tein , p62 ) AT REPLR (L Cell Signaling Technolo-
gy N s RAUIEE R ZRIKY)-1 (insulin receptor
substrate-1,ISR-1) | & i %12 8 H 4 (glucose trans-
porter 4, GLUT4) WSl 1025 4 B ( phosphorylated
protein kinase B, p-Akt) 2 1 B (protein kinase
B, Akt) .B-actin( 3&[E Abcam 2AF]) ; Hadi K BRI
FPiR LG RN =EAYRHHAF]) .

1.3 Fik

1.3.1 FHEAAIGAFGEN I ZR_E 05
JI& Ifil B ( fasting plasma glucose, FPG) | 25 i i & &
(fasting insulin, FINS) HbAlc JERHMEFLE 6 Ui, 1Y
FEAE BN ¥ 3% & (follicle stimulating hormone, FSH) |
fE AR A B2 ( luteinizing hormone, LH) | E2T ( tes-
tosterone, T) M % (17B-estradiol, E2) MEF K
(prolactin, PRL) FI4T 1 #%5 1% Z (anti-Mulerian hor-
mone, AMH) )l A< Bk 5Bk 58 1l

1.3.2 Jpieikal i RRMAE WG 5 & M
B E AR D SR B 32 0 DI 3 DI I 1% DL B o
YEW,1 800 r/min B5.0> 10 min, Y2k b2 W #EA4T
MIF U, BUR 2 40 M, 9225 3Gk 5 i Fi-
coll-Paque %5 26 BE 153 5 2l Ak P 5L UR 21
1.3.3 ELISA ZA&m 9 i o MIF K-F B3
1.3, 230 A 1) BRI, 275 ELISA 0] & Ui W] 45
TR =20 52 1 B v MIF 3Rk K ik

KRS 3 K,
1.3.4 #5%-F B #4%% (transmission electron mi-
croscopic, TEM) VLA HUE 40 fe ¥ B =K -F BTk
1. 3. 2300 43 15 4l Ak i S AR B9 S5 0K 48 it , PBS ¥ %
Je MR 2% I 85 1% WEALER T 4 C R4
BIERE 2 h, FHUBEK 2, AL HE, R Y R
(70 nm) J& , FrEEBRA YL (2, TEM WEE = 4 %7k 3
B R ) B WS AR
1.3.5 mpaeyssns om A U0 IEUR 40 5
KGN 155 F% 10% FBS 1% X H ) DMEM/F12 %
Fedep JEE T 37 C 5% CO, MHIREEFRA P AT ]
I, FSLH H AR R BURL A0 5> 4 41 E R
R4 ( negative control, NC £1)  MIF £ (100 wg/L
MIF) . CQ #H (40 pmol/L CQ)  MIF + CQ 4 (100
pg/L MIF 5 40 wmol/L CQ B4 AbH) , 4% 4L 40
BT ER R R R R 3R 24 h R TR SR M
1.3.6 CCK-8 i:#ml MIF x5k 20 B 7% 1 49 % vh
BAL F X6 B0 K ) KNG 4l i 2 Fh = 96 FLAR
o R A KRS = 80% R, A BIA 0,10 .50
100,500 .1 000 wg/L MIF, BB 40/ 24 h J5 , F00A
10 pl iy CCK-8 15, 44207 & 4 h, B bR1X 450 nm
A A LA R IR Y AL, T34 53 A 4 4 344 .
WM, BARBEIREE S ML, LA 3 K,
1.3.7 Western blot %M Bk tm P A4 £ &G
S hEEragiaxman ki BUFI 40,
T RIPA 2 I8 B 28 11 it 00 o] 390 1 B 200 e v 1)
I, BSA W2 8 vk B S, HOAE 8 PRE L 7
10% 1) SDS-PAGE ¥ i H #E 47 HL Yk 40 18, T s 10 K
I A I A AT RS 2 PVDF I | 5% I 1)
BT =R N THUARE A 2 b, RIS 43I LC3 (1
: 800) ,Atg7 (1 : 800) .p62 (1 : 800) .IRS-1(1 :
800) (Akt(1 : 1 000) .p-Akt(1 : 1 000) GLUT4 (1
: 800) Fl B-actin(1 : 2 000) ,4 CHFF 0, % H ¥k
WG AR —Hi(1 : 5 000) ,JF TER TG 2
h, B J5 N ECL &6, LA B-actin 1E A IS K
A&, Tmage J M3 HT 554 K BE(H, SE00 50
MEL 3K,
1.3.8 A Hik g fo st &) H AR L AT
XPBUE K BI KNG 4, A% B2 5 x 10°/
UG #EMP 2 96 LA, 5557 24 h 54 T%1.3.5
T b 2 7 SR 2 M 3l 4 41, 48 100 nmol/L 1Y
I 5 25 ) A% ZEL 2 M 45 min S, 5 I A A R -
Glo™ 7 & 15 B 45 7 1 4G TN 45 4 Y0k 200 it ) 5 76
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BRI, SRR 3 K,

1.4 Zit=4 3 i GraphPad Prism 5.0 # {4
HEATGETH b S, A Bs 5 R FH 4 + A
WE2E (x +5) Frn, BALIE] L BECR IS AR AR ¢ K56
Z A A] LB FHHLK 3R J7 225317 (one-way ANOVA)
LI HOACHY LSD-t 4, LA P <0. 05 Rm 574
Git¥E X,

2 R

2.1 ZIEBN—MIEKRFR WFK 1 P, 4R
2 PCOS £ IR 4 .PCOS Af¥ IR 4H7E4F IS FSH E2
FAEFAL R KV I my 2 5B g it = L (P >
0.05) ;1 J& M 2H A Kt AMH LH K2 T 7K°FF1 LH/
FSH Y m T XA, 25 A a8 L (P <
0.05), H PCOS f IR 415 PCOS Af: IR 4 [H] () 2=

SLGE A E X (P >0.05) ;1 PCOS £ IR #H7E
BMI .FPG FINS .HOMA-IR F1 HbA1C 7K-F-2& T P-
COS A IR 4LAIXFBRLZL (P <0.05,P <0.01) , 1fiJ5
WL Z Al 22 F S # 2 (P >0.05) .

2.2 PCOS f# IR AR IPiE#K H MIF BRix 5%
PR EMEKEFH T ELISA JEK 45 R BoR,
PCOS f IR ZH1Y MIF B 5 TXTHRAL 5 PCOS A
IR41(P<0.01), /54 Z 8] MIF #ik2 55T 501
HESL(P>0.05), TEM WLEE45 R Wk PCOS £
TR ZH % 0 200 B [ W 2 Y 45 i 22 1 X IR 4L -
COS APEIR 4 (P <0.05) , Ja PIH 4N iy [ mEas
WHE2Z RIS E L (P >0.05) , Western blot
K gs B PCOS £ IR ZH 40 Le3 M/1LC3 1
FefE & TR IEZH 5 PCOS AFE IR 41 (P <0.05) , )5
P Z B 22 R RG24 (P >0.05) , W1,

F1 ZAHAZFKE-MERFRBLER (n=20,x25)

Eistn Xif HE2H PCOS Aff: IR 41 PCOS f IR 41 FAE PH
(%) 28.11 +1.46 27.33 +1.29 27.22 +1.07 3.11 0.061
BMI(kg/m?) 21.54+0.21 22.15+0.63 25.09 £0.45" **# 49.22 <0.001
FSH(IU/L) 6.17 £1.15 6.22+1.29 5.98 +1.20 1.64 0.057
LH(IU/L) 4.38 +1.57 8.51+6.48 " 9.12£4.73* 42.52 <0.001
LF/FSH 0.74 +0.18 1.14 £0.09* 1.59 £0.17* 87.93 <0.001
E2(ng/L) 28.49 +4.18 31.26 +2.21 30.55+1.96 4.03 0.076
T(pg/L) 39.22 +6.50 74.16 +11.08 * 79.02 £9.53 " 57.04 <0.001
PRL( pg/L) 16.55 +1.41 16.71 £2.09 16.19+1.18 1.03 0.225
AMH( pg/L) 4.9£0.77 9.7+0.63" 10.0+1.01* 36.47 <0.001
FPG(mol/L) 4.42 £0.61 4.87 £0.54 5.50£0.73* ** 48.62 <0.001
FINS 5.9120.42 5.97 +0.88 15.46 +1.72* ** 119.07 <0.001
HOMA-IR 1.23 +0.07 1.48 +0.41 3.79 £0.81 * ** 23.20 0.002
HbA1C(% ) 4.36 +0.67 4.72 +0.51 6.19 £0.20* ** 67.68 <0.001
XA * P <0.01, " " P <0.01;55 PCOS A IR 414 #P <0.05
A B
~ 1500
£
g *k
) 1000 T
®
=
5 5001
=
=
E 0
= a b ¢ a b c
D 3. B1 |ARFIWERP MIF HRE
¢ o *# R BRI Ak TR LR
a b ¢ 2 | A ELISA H: KWl 4 411 3 0 0 b MIF 107
Le3 | - ;B TEM SLEEI0R A0 P i) [ 259 x 700 000
Q . N 5 N
LC3 II 2 S5 5 LA R IS C; Western blot 46 508 48
B-actin > 1= )
- Mir LC3 T #0 LC3 T AR F 3235 ; D UKL A it f LC3
3 M/LC3 T HAB AT 5 a: % B4 b: PCOS A AE IR 41,
0

c c:PCOSFE IR 41; SXF MR 4. * P<0.05,* * P <
0.01 ;15 PCOS ALK IR 4114 :*P <0.05,*P <0.01
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2.3 MIF IFISA AR IEsEEE  CCK-8 Lk
W25 7R, MIF DL B 7 =X R A1 40 i 19 77005
F O HP 5 0 we/L MIF #1,50 ,100 ,500 .1 000 pg/
L MIF YEF T4000E 24 h )5, 4 7716 R AR (P <
0.05,P <0.01),{H% &= ¥ B ) MIF (5001 000
pe/ L) X5 R £ %) A7 T S 3 1 38 i 50%
SR 100 we/L MIF A Sy sl vk B 1 FH T e 22 58
55, ULE 2,

150
;\3 100 F —— — *
R *
et
=
= sof sk
®%
0
0 10 50 100 500 1000
MIF#K ¥ (ng/L)

B2 CCK-8 EHMARRERE MIF Xt B4 i i 14 B 5
50 pg/L MIF LE ., P <0.05, " " P<0.01

2.4 MIF RHEEBR AP EEAKTE  Western
blot #4557, 5 NC 414 H, MIF 405 MIF +
CQ APkt LC3 M /LC3 1 il S A7
KM (P <0.05), 1 p62 & [ EREEM(P <
0.05),CQ Ay Lk A kbR &Y RIEZF T
Giit2E (P >0.05) ;15 MIF 414 Lt , MIF + CQ
APk Zm b LC3 T/LC3 T HfH  Atg7 FRE I FRIkK
SRR (P <0.05) ,p62 HFHKFEFFE (P <0.05),
W3,

2.5 MIF flfIBA b iESEESEREXE
HBIFRIE  Western blot #4578, 5 NC 4H4H
e, MIF 215 MIF + CQ ZH ik 40 g v IRS-1 1 .
Akt BB 1L K- F1 GLUT4 25 1 R IR FEAK (P

A a b c d B
LC3-1 4
LC3-1I o
X
Atg7 - 3
S
po62 N
1
B-actin 3
3

<0.05),CQ dHanffirf Bk Rk 2R G #
BE(P>0.05) ;05 MIF 414 I, MIF + CQ 241
i IRS-1 25 | Akt 25 B RR T K7 & GLUT4 &
FRIAIIEI (P <0.05) . AR B AG D 45 20 J0kE
I 37 B A A S R A SR B, 5 NC 4L
FE , MIF 41 F1 MIF + CQ £ 4 g Hh 4 28 W45 B PRI
(P <0.01) 1 CQ ZH 40 X} 35 2500 () S5 B i 22 5
Giit=#E (P >0.05) ;5 MIF 4]t , MIF + CQ
2 240 M X 2 R R R B i (P < 0..05) , WL 4,

3 itig

PCOS J& IIfi PR 152 0 8 UL 1 2o 1 N 43 W 5 9 22
— W 6% ~8% WY H W WLk, B i ToHEDN & 1
(49 75% ZeA ) T O 5 0K 40 I 1E H T B8 (4 4k 45
X ORREAN MY B I R 1 AR AR R R &
HEHEEEMER, B R, WOk AN IR AT
SEON L AT HE TR 2 W I F KT 1 R,
HEMS MR K T, A, T IR 7
A HUARIE S A B0 g e 5 2 M T S 3R
A —Fi o 255004 20 B A A A 3 2R R 3 2% 7 A
R, A T e A 1 R K T S2 i DU B E— 25 3L P-
COS B O AR HEIR B g . L, IR A 31
1R B ZE AR LLIE R B 2 & PCOS SiEAR, iR
W FRIT R A M TR & i iy ELARHIL ) % 2k 3% PCOS
VEYT S G BA B L,

MIF f5e 5 A g 2 6k B 40 i 10 0 0 7= ), {EL B
FEWFFTHIEA , K BUALEE B W1 | P 2 Wb 4 K,
EFHEAHMAE Y 1) 22 B0 0 B X g A MIF, BIE R
ek Fak k), WA KW MIF AR R g i
W R R OB R O ER SE 2 FER . RIS 7ERE
VS 543 g, an 2 BORE R BB B |
JREZG RS MIF I3 IR 3 58 T, AR LS —
D7 S MIFEA A2 R AE ARG, 75 — il g

a

- 1 Atg7
p62 .

A EE RIS E
o w ~

[=]

o@mﬁﬁ

%@%@

3 Western blot j%4& i MIF 37 5 20 A AR B9 B 1% 7k T B 220
A Western blot JEAGl 25 24 UKL A0 i P LC3 | Atg7 \p62 HYFE 33K ;B . A A1 UKL A b LC3 T/LC3 T HGAE 4387 ;5 C.o 45 21 UKL 48 it A7 |
p62 EHFIREETHT ;a:NC 21 ;b MIF 4 ;¢ CQ £ ;d: MIF + CQ 4 ;5 NC 4H L% * P <0.05; 5 MIF 44045 .*P <0. 05
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oe}

a b ¢ d 1.5+ CJIRS-1
IRS-1 GLUT4
I
p-Akt H*é 1.0H
{10 L
Akt 5
2 *
GLUT4 ;:; 0.5 H .
B-actin
0.0U
a b c d
c L5 D 3r
m 1
%— o b —L T . - s b T )
< il
3 T % T
-~ % 7 .
<05 | ® L
= L T
0.0 0
a b c d a b c P
B4 MIF X HHARTESEESERESHZM

A Western blot K 4% 2H S50k 40 b 52 15 2455 5% 30 4 P A G B 1 TRS-1 p-Akt Akt & GLUT4 B3k ; B 4% 20 Wioki 40 g of IRS-1 A
GLUT4 4R (3BT 5 C . S 4UBURL AN Ake 2 (IBERR ALK T 2047 5 D - 45 41 RS0AE 41 X6F 785 485 W48 BB HE: 1 285 B 40T 5 2 NC 415 b2 MIF 4 ;¢

CQ 4 ;d:MIF + CQ 4 ;5 NC 4l Lb# . * P <0.05; 5 MIF 41 1b4¢.*P <0. 05

MIF BEfE il i & R Z R R RS Mg RA A
S WA PCOS g i, A5~ R,
MIF (263K /K FEAE PCOS 8 A1 I A 4 ok BB A
Hn, JF 5B E N BML I IR 2 IEH K, AR
WRIFRER BT, MIF 7£ PCOS fF IR 3% A IR i )
FEAAAE S H THR RS, B 39m MIF 7] e i
TN IRS1 B AR IE S Akt BB IR 1k 7K P12 2k 5P
BRI IR A R P B RS R (5 5l Y
BAEEHE T FE, A CQ 5 MIF 7 AT
TG, MIF 1755 19 Rz 200 1t ik 5 28 SRR 32 50 Fn
WK TH B IR BT RERS E CQ FIrele 3 . X HR/R MIF
5 B UK 4T H [ WIS B ) R U 2 LA
AHICHE o T AR Sy — b o) 7 e et 7 I8 114 3 8 i
WA TR N e R AR S 5 R F A E
AEBEAEMM, BN R, MIF 75 £ Fpogk
g B F bR [ R AKCT R R 1 & .
I BB TR A DG 1 15 8 P, MIF R 3 o 2 20 i Ak A=
AP AEEFR S E I LC3 5 Atg7 BFEIA , TNk
AN AR LC3 R A W R R S o,
FEAN M A e it B = AN R 0 2 S I 0
B F5 BHPEE LC3 WA, IFH7E A WA BRIE B i 1 7 rh
B ATG4AB B YIIE i LC3 1, 48 Atg7 HEALVER T
LC3 T 5 AWML AT A LC3 1T, fk LC3 TT/LC3 1

FLARL B 9T SR A R 4l (1 W A kS i p6e2 A
H—MZ REEAE N, BB 58T A W/ Py
try LC3 1L B R BUE &, T8 [ MRV B 3 R i
HOHZR 5 | K B e

25 b ARTFSE R W] MIF B 5% 5 22 ik Re i fe i
PCOS 3% U0 LR 40 TR 19 % 2, BT RE 5 MIF
V5T A M F W AT B LA AR e, X e — AR
SZMIF 78 PCOS 1 % A Fn  Je v B R AR T, O
Pt FLRT 8 55 0B 40 MY F AR DG IR . iR
TR MIF A 2 PCOS JAYT YT AEAE HH0 5

o ik

Z/NE R RN, B , SE. TEIRIEXT PCOS URIFAS A JH
YEIRGS SR BRE R [T ], R BERL R 5244, 2020, 55(10)
1633 - 6.
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MIF promotes insulin resistance in ovarian granulosa
cells by inducing autophagy

Gong Xiaoyun'?, Han Rui'®, Zhang Yunian'”, La Xiaolin'*
(' Reproductive Medicine Center, The First Affiliated Hospital of Xinjiang Medical University, Urumgi 830054 ;
*State Key Laboratory of Pathogenesis , Prevention and Treatment of High Incidence
Diseases in Ceniral Asia ,Xinjiang Medical University ,Urumgi 830054 )

Abstract Objective To investigate the expression of macrophage migration inhibitory factor (MIF) and its effect
on autophagy and insulin resistance of ovarian granulosa cells in polycystic ovary syndrome (PCOS). Methods

Follicular fluid and ovarian granulosa cells were collected from 40 PCOS patients (n =40) and non PCOS patients
(control group, n =20). PCOS included patients with IR (PCOS with IR, n =20) and patients without IR ( PCOS
without IR, n =20). The expression of MIF in follicular fluid was detected by ELISA. The ratio of autophagy vacu-
oles to microtubule-associated protein light chain II ( LC3 II ) /microtubule-associated protein light chain I (LC3
I )in granulosa cells was observed by transmission electron microscopy and Western blot. Human ovarian granule
cell line KNG was cultured in vitro and CCK-8 was used to detect the effects of different concentrations of MIF on
eranule cell activity. KNG cells were divided into four groups: normal culture group ( NC group), MIF group,
chloroquine group (CQ group) and MIF + CQ group. The effects of MIF on the expression of autophagy related pro-
teins LC3, autophagy related genes 7 ( Atg7 ) , ubiquitin binding protein( p62) , and insulin signaling pathway relat-
ed proteins insulin receptor substrate-1 (ISR-1) , glucose transporter 4 ( GLUT4 ) , protein kinase B( Akt) phospho-
rylation were observed by Western blot, and the effect of MIF on glucose uptake ability of granulosa cells was detec-
ted by glucose uptake test. Results Compared with the control group or PCOS without IR group, MIF expression
in follicular fluid and autophagy level of granulosa cells in PCOS with IR group increased (P <0.05 or P <0.01) ;
In vitro experiments showed that MIF could significantly inhibit the cellular activity of KNG in granulocytes in a
concentration-dependent manner, in which 100 ng/ml MIF was selected for subsequent relevant experiments;

Compared with NC group, LC3 Il /LC3I ratio and Atg7 protein in MIF group and MIF + CQ group increased (P <
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0.05) , while p62 protein, IRS-1 protein, Akt phosphorylation level, GLUT4 protein expression level and glucose

uptake ability decreased (P <0.05), while the above autophagy markers in MIF + CQ group were significantly

higher than those in MIF group (P <0.05), and the protein related to insulin signal transduction and glucose up-

take increased (P <0.05). Conclusion MIF may promote IR development in PCOS patients by up-regulating the

autophagy level of granulosa cells, while inhibiting the autophagy of granulosa cells can improve MIF-induced IR.
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