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[ Abstract]Premature ovarian insufficiency (POI) refers to the decline or even failure of ovarian function in women under the age of

40. At present,the pathogenesis of POI is still not very clear. More and more studies have found that the autophagy of granulosa cells

induces the occurrence of POL. This paper will elaborate the research progress of the autophagy of granulosa cells of POI.

[Key words Jpremature ovarian insufficiency ; granule cells ; autophagy

Bk B 8 31 fE R 4> (premature ovarian insufficiency
POD) ZHEAFIR AN E 40 25 Lot B 4l H 2o & 4 A
VAL 18106 4~6 JEl 2 2 YCrd I TE £ D 13 R (follicle—stim—
ulating hormone, FSH) K-k F 25 TU/L2, POT 45 LAFEMY
YR S ) BBV IE (deline in ovarian reserve, DOR) A B 8 . 5
(premature ovarian failure, POF) | Ifi R LA H 28 53 (15 2555
ZM ) N I R ER B AR (A S
SEAE BRI TR BEIRASEE S50 1 AR R
I PRI 45 )B H BB A POT Y TG B R AL i TE
BB B3, AR Anase Al i R R PREE N
NRZAFN, Wkl 2 (R 7 4 3R, 91 5 0K 40 i (granule
cells, GCs) I WSS UL A8 (52 1E & 5, AT RESE: POL K
AL 2 —157 TR TARBERT POT [ SEAT 20 At 1 0 A s BTL il T 5%
HE ST A

EHZE N B 7 =% Fmail ; wanyunhui88216@163.com,
BEAT7 61 a5 N ik,
BEEWB ixd 8 Tit L F EAAAEET R A (%45 :2018A360),
1.5 H BR : hitp://kns.cnki.net/kems/detail/50.1046.R.20191118.1659.006.html
(2019-11-19)

1 POI B9HEIR

TR POI &R RN 0.19%, 4N, POT 14 &%
EBAET R H 2R Ae, R EE 2= POT B AL
WSR2 DR S A B 9 P B R R e T B e 2k T
Sl A LR R T AL LGRS 4 B R A
AR R O A AR A S A Lo i A B R
R N, RIS ARZE Lo R ™ B O BRI, an PR A
BRESI T RO R R iy DB g, AR IR R 5 | i i A1
SRR (Aot 8 2 25 45 AR AE ) | I A 25T POI 11
FAHL . B RO Z ST A B, ORI ) B 5
T POT A,

2 FRIZHAE B I
L Wt 2 0 M PN ) i 2 5 2 2 A i A 2 0

R A A e i (9 R, 2 ECRZ A AT A O BRR 1, e
SHURM AT A B IR S R B DI G



BERERKZEFIR 2020 £5 45 55 5 H1 ( Journal of Chongqing Medical University 2020.Vol.45 No.5 )

— 613 —

AT R B, AW RE A% ik i B 4 1 3R 1 A R A 4 i o
B SRR I AN AET Y, 6 1B P RS P | Bt
FBATWY BRI, B U9 6 3t HP 0 B R D AR A 4
JE R — OO 1A IS SR HAth 4 R 28K
IR S P BMIAE T, IR PR A B POL R AR 32
FLGELALH SR U176 P B 5 ) S5 S B 1 i 2 7 B
B (R KB RS T HLE RIS . GCs SRR
JEREL, 25 E K EE ST GCs AMEREAEINIE
2R E BB, 95 500 B I & A R e, ARk
BN, GCs I A NGS5 T BRI AR P, 1 ifhigh A
H DG LR S R 2 T SO AR A W AR DG S, R IAN I B
Mg G RE P O B R R A R — @ IR 5 . s i o
KI,GCs HWES5 T POI WA, WA RN, ZH]
FRAET 1Y O B AR AR T rh 3 3 5 PV AR A A, IR SE
SRR A H AT i A,

L5 P FTIR , GCs [ WS S (W B 605 1 P43 1T RS2 POIL 11
FARHLAL

3 BEASFILEH

Song MR RIT , GCs 19 H W REAS IR 75 [ 45 BRI 1Y
it 4, F AR DCHE PR AT AR 2L PO & VS TEBUR HE A
124 IR R 40 ZFEER 25 F I X SERE I PR A AR
FHEH (autophagy related gene, Atg)!®l, H Wz 3B AYFIE 2
X2 S5 R 1Y) /AT I, A /MR BT 1 A 45 5
T B SEFISER 4 B ER Al BIEE SPIH Agl |
Atgl3 Atgl7 SR, FTUAS S AIMERY & A2 . I Vps15 Atg6/
Beclinl \Atg18 S54RI IE LI = BERIMEE E SW25
FIEITE I, Atgl2 SR S5 A RGN Arg8/fU A -1
4% 3 (microtubule associated protein 1 light chain3,LC3) 51k
RGLIE A WEH AT TR 2 M REZ RREE AL S RS,
Atgl2 FHHELEA RGOH Atg5  Atg7 Atgl0 M Atgl2 SFZH
Atg8/LC3 IR RGTHT Atg3  Atgd Atg7 S Atg8/LC3 SELH ™,
TESEMS R P LC3 255 T A W/IMATR | B2 A W/ MA 5 %
BT A 9 B0, BUAE AT ) LC3™ K Beclin 1 3
B AR

4 SEBRER B RS S ERE

4.1 PIBK-AKT-mTOR 4% i# %

T2 M PIBK-AKT-mTOR 1553 # , Wi 5 BENLEE-3
it (phosphoinositide 3 kinase , PI3K ) /%K 1 i il B ( protein
kinase B, AKT)Z 54 f ka5 A3k PR 1 B [ W5 45 22 Fh 240 it
DIRer IR, A ey e R W] PI3K-Akt 55 % 2
57T POF kA, HENAR G 5ESESMMERA KK
F, A S R A KR N AR T AT A A i A K
F S AR L ABRETE L PI3K, W& fkJ5 1 PI3K
21k IRS—1 fdi F2 4 PIP3,PIP3 g 58 11 AKT Fl PDK1 4%
A PR AKT 3546, 1545 B9 AKT A 48R {L mTOR 43

FIFEE mTOR, BEMAME] AW, WAEVUR B ) 460
BUAAIET 251 PI3K T AKT 3% Akydi/b , fif 20 i Jo 1 45
T, ATV A A 5 375 S AR 1 s, AT 5 [ 2 I e T,
PI3K/AKT/mTOR {5 S8 125 GCs AW (HRZEPIIHISE
M, AR B I H] PIBK/AKT/mTOR {5 538 %15 %
GCs FAME, Choi SEPHFFE M, Uil & & M BUE GCs 8@
it PIBK/AKT/mTOR @A 09 H W4 Y

42 AMPK 135 i@ %

Ji TR IS 1Y B 1 B ( AMP —actived proteinkinase
AMPK) 4 N BE R RIS . 725 TR T 6 IR , AMPK
AT ARTTIRAS 25 AMP/ATP (1 L2838 2wl 4 it A e =5 K38 n
I, AMPK B80H | B0 19 AMPK Tl BRIk TSC12 B89,
o mTORCL (43 M52 B4, 3k mi {2 i [ Wi i & 2  AMPK
WA LA EAZVE T RAPTOR, {5 mTORC1 4385 , i b XoF
mTORC1 A, T AFP BT 2B |, VAR 25 3075 v] A3
TE R pS3/AMPK {553 R il ToURL ALY I
4.3 Beclin 1 125 @ 5%

Beclinl &K 7L 200 2 5 400 B W e 5 SR 1A 2
TERER ATGO/VSP30 FEMTFLAN A [RIR AL . Beclinl RERSFI
REMEAMEEGIEBE GY , NS 507 3 BRI,
Beclinl # 5 Ambral Z[IAHZS G, 0T DI 200 [ W€ 1Y)
L5 ARt E EAIE AP Beclin 15 UVRAG 8 E (oL
SAMRASCELH (= ) ARES &, AT S A WA B,
155 Rubicon FHZ, G, W 17 WA 19 BLEASZ 24521, AT B 5
A, B ALk B JRE / IS —2 98 3£ R (B—cell lymphoma/
leukemia—2, Bel-2) 275 4 T2 (1 OGS R 7, Rl At 2 55
T AARAY W 1) Beclin—1 2 (1% BH3 £5#8 5 Bel-27&
FI AR B IR E E A5 BT IACh , A AR S S
J# % mTOR Beclin-1-Vps34-Vps15 BAEW FoxO #5511
AR —Ab S A S 04 T RIE R N BT L0 4 B 1 WK F
SEGN L EETEAE , NS5 POT 19 A R,

4.4 #ALAE K F T (ransforming growth factor, TGF)—B/Smad3
155 103

TGF-B/Smad3 {5530 [ & ML I8 [y [ /55 53 W6 8] 77 3 1%
TZ [ REAS A0 PN A3 IR I = T LA REAS T BV K
B GC RYRETE AL, DRI AT AE TS 0 SLAY T RERY, A I oE %
B, Smad3 7] A5 Bel-2 454, #ET 5200 Bel-2 5 Beclin-14%
G EEE B KO /E S, Smad3 19FRIA5 LC3 11/1
PR IEA ™, LC3 J& A WK s AR ic 2 1, 7T LA
T 3 ARG KPR PEAT [ WK S 9T L, Smad3 i A8 % F
FEREMIHVER , H TCF-B/Smad3 {558 5 PI3K/Akt

S R HABCR A, R, TGF-B/Smad3 155 B A
FEETLMEHE GC AW, SRR B EFE, IS [ POI,

5 B 2
3 A7 T EAZ AR IR, MR A 2 B 5

RIARZ PR S A WA, AVREIE T RN 25 T 0 A4
KBTI, A5 TR R A R ST T, AT B R



— 614 —

BERERKZFIR 2020 £5 4555 5 H5 ( Journal of Chongging Medical University 2020.Vol.45 No.5 )

Y, T L POL A=A SR g A 1) A e DR OGS
HHWERSS@EM, 0 PIBK-AKT-mTOR {553 #% . AMPK
5 Beclin 1 {55 1%  TGF-B/Smad3 {55, fTf]
— AR AT RE BN R B SR, 2 POL R,
{HFEARBLS R e 2R, TRt #F— IR AWTIE A W AE
POI & FF AL, o7 LA I PRIAYY POT St s 4 iy B AR
P FRYT AW

2 % X M

[1]  Webber L,Davies M, Anderson R,et al. ESHRE guideline; man—
agement of woman with premature ovarian insufficiency[J]. Hum Reprod,
2016,31(5):926-937.

[2] HHRERSESAFRLE S S A A R PRI ST BE R AR
FANLIRIT R ZIGR]. PRI RRGR, 2016,51(12) : 881-886.
B] = . R PEINEIIREA S W Ko e IR D). E S
ARSI, 2018, 34(3) : 243-245.

[4] Tucker EJ,Grover SR, Bachelot A, et al. Premature ovarian insuf—
ficiency ;new perspectives on genetic cause and phenotypic spectruml]].
Endocr Rev,2016,37(6) :609-635.

[5] £ i, B, G, 4. HIEHLH S 00 R DGR ). A
B 53R, 2016,36(8) :637-641.

[6] Chot J,Jo M,Lee E,et al. Induction of apoptotic cell death via ac—
cumulation of autophagosomes in rat granulosa cells|J]. Fertil Steril, 2011,
95(4).1482-1486.

(7] XUERSE, SGMEE , SR B, 5. J0RL A AR5 O REEH D 1 WXt B
KRBT, A58 5 8, 2017,37(1) :67-T74.

8] EZUHSHE, = RAMEIRD AR 2 TCF-B R
T PR 8 e R[] T TR AR 2 Ak, 2018,26(8) 1 754
757.

[9] Wu X,Cai H,Kallianpur A, et al. Impact of premature ovarian
failure on mortality and morbidity among Chinese women[J]. PLoS One,
2014,9(3) :e89597.

[10] WE3F b AR, K. H W MM R A BTk i), i
BE2pkils 12013,29(17) :2908-2910.

[11] Mattiolo P, Yuste VJ,Boix J,et al. Autophagy exacerbates caspase—
dependent apoptotic cell death after short times of starvation[J]. Biochem
Pharmacol ,2015,8(4) :573-586.

[12] U, ) EG  kEl  , 45. O SLASURZ0 M ) 1 5 PI3K/AKT/
FOXO3a {5 % il B AR SCTED]. R Hh B2 25 k2740, 2019,39(6) :
775-1780.

[13] Tiwari M,Prasad S,Tripathi A, et al. Apoptosis in mammalian
oocytes ; a review|J]. Apoptosis,2015,20(8):1019-1025.

[14] hifhifh , FELEYe. FET 20D A MRS S A O SL I8 L)
], E2EF5e 4%, 2017,46(8) : 15-18.

[15]  ZEFRNH. 7 AU TR T B i P O S D RE AN 42 1 5230
WF5ED]. )M R K%, 2018.

[16] Hutas—Stasiak M, Gawron A. Follicular atresia in the prepubertal
spiny mouse (Acomys cahirinus) ovary[J]. Apoptosis,2011,16 (10):
967-975.

[17] Song ZH,Yu HY,Wang P, et al. Germ cell-specific Atg7 knock—

out results in primary ovarian insufficiency in female mice[]]. Cell Death

Dis,2015,6:e1589.
[18] Mochida K,Oikawa Y,Kimura Y, et al. Receptor—mediated selec—
tive autophagy degrades the endoplasmic reticulum and the nucleus|J].
Nature,2015,522(7556) : 359-362.
[19] & A, /NS A RETE B b A Gr 1 1 B AR pL
U1 E2EfFIE 4R, 2017,46(2) . 7-9.
[20] Sakoh-Nakatogawa M, Matoba K, Asai E, et al. Atgl2—Atg5 con—
jugate enhances E2 activity of Atg3 by rearranging its catalytic site[J]. Nat
Struct Mol Biol,2013,20(4):433-439.
[21] Lee YK, Lee JA. Role of the mammalian ATG8/LC3 family in
autophagy : differential and compensatory roles in the spatiotemporal
regulation of autophagy|J]. BMB Rep,2016,49(8) :424-430.
[22] Feng Y,Backues SK,Baba M, et al. Phosphorylation of Atg9 reg—
ulates movement to the phagophore assembly site and the rate of au-
tophagosome formation[J]. Autophagy,2016,12(4).648-658.
[23] Zhang DM, Liu JS,Deng L], et al. Arenobufagin,a natural bufa—
dienolide from toad venom,induces apoptosis and autophagy in human
hepatocellular carcinoma cells through inhibition of PI3K/Akt/mTOR
pathway[J]. Carcinogenesis,2013,34(6):1331-1342.
[24] # &, 50, RAEH, 5. PI3K /Ake {55 5 00 LR
HICPERYBE TSR] BRI REE /R, 2016,25(2) : 156-158.
[25] 5K T, RACE, BURISE 55 ANH E REIERR I 1 S R A
FUHERED). Axriifb¥,2018,38(2) ;213223
261 H &2, RWnl R, FA M R PIBK/AKT/m
TOR 3 i 175 D 58 UKL 20 F s (9 SE 3R T 5. b Bl 2 2
2019,44(16) :3429-3434.
[27] Choi J,Jo M,Lee E, et al. Induction of apoptotic cell death via
accumulation of autopha gosomes in rat granulosa cells[J]. Fertil Steril,
2011,95(4).1482-1486.
[28] Wang Z,Liu N,Liu K, et al. Autophagy mediated CoCrMo parti—
cle induced peri—implant osteolysis by promoting osteoblast apoptosis
[J]. Autophagy,2015,11(12):2358-2369.
[29] M .1 R A, AF. Gl pS3/AMPK {5 Sl T I
ARG I % 2 I BLLR AR K BUMTRLZN AR B WA SR, ThAerp s
2247 ,2017,32(11) :5074-5077.
[30] Zhang H,Bosch—-marce M,Shimoda LA, et at. Mitochondrial au—
tophagy is an HIF-1-dependent adaptive metabolic response to hypoxia
[J]. J Biol Chem,2008,283(16) : 10892-10903.
[31] Fimia GM,Di Bartolomeo S,Piacentini M, et al. Unleashing the
Ambral -Beclin 1 complex from dynein chains;Ulkl sets Ambral free
to induce autophagy[J]. Autophagy,2011,7(1):115-117.
[32] Takahashi Y,Meyerkord CL,Hori T, et al. Bif—1 regulates Atg9
trafficking by mediating the fission of Golgi membranes during au-
tophagy[J]. Autophagy,2011,7(1):61-73.
[33] BETHRSC. AU A RAODTIE D). Lipidk2:,2017,37(3) : 105.
[34] HHFEH, EHEE IR AR Smad3 fEHER BLOPSLISURLANAG FI ().
fift #2441, 2014,45(1) : 109-113.
[35] ZRPAE. TR T AURAEBOR T AN TR R AE G ) )
TPEEHI LRI DESED]. 790« BT RS ,2013.
[36] irHalE. A A YRS RS R TCR-B1/Smad3 {5514 %
S AR DO P A R R B SR B FE D). LRt JE Rt HpRI R
B:.2013.

(=2 4% B Ak )



