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The role of endoplasmic reticulum stress in polycystic ovary syndrome
based on the theory of 'spleen—kidney mutual promotion"
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(Abstract] Polycystic ovary syndrome (PCOS) is a common reproductive endocrine system disease, and its pathogenesis is not
completely clear. Endoplasmic reticulum stress (ERS) is involved in the occurrence and development of PCOS through the unfolded
protein response signaling pathway, which is closely related to the pathological processes such as granulosa cell apoptosis, excessive
androgen, chronic inflammation, and insulin resistance (IR). ERS exhibits a dual role in protecting cells and promoting apoptosis. It
shares mechanistic similarities with the theory of "spleen—kidney mutual promotion" in Chinese medicine, wherein spleen and
kidney synergistically maintain the body health under physiological conditions, yet lead to mutual damage and contribute to disease
progression under pathological states. Spleen and kidney deficiency can lead to intracellular environment disorder, and thus induce
ERS, the continuous activation of which further aggravates the metabolic and reproductive dysfunction of PCOS. Based on the
theory of "spleen—kidney mutual promotion", this paper explores the role of ERS in the pathogenesis of PCOS, in order to find the
relationship between the two, and to explore the mechanism by which the kidney—tonifying and spleen—strengthening therapeutic
method alleviates PCOS through regulation of ERS, so as to provide new ideas and methods for the treatment of PCOS.

(Keywords] spleen—kidney mutual promotion; polycystic ovary syndrome; endoplasmic reticulum stress; unfolded protein

response; tonifying kidney and strengthening spleen method

(Y78 HH#3)2025-01-09

(E&TE )L TERHE R A HH (20237H2/101700220) ; i TAEE)T 2022 w452 SEARMIFI B (LIKZZ20220107) ; i BH AT RR A5 AR T
RI-A L AR AR (LRHE (2022)14 45),

GEEEE) % B W+, S50 4 B0, E-mail : 2y172888@126.com,,



940 TR H S 25 K222 3] hitp:/fhnzyydxxb.hnuem.edu.cn

2025 455 45 4%

Z G 5 25 5 AIF (polycystic ovary syndrome,
PCOS)J&— P ULHY PN 73 WA ZEBL AR 0% , Hol
PRRAE AL A5 5 R UAE DR D) RERR 5 X% 5P i %
WRERRE S PN AT P BUR S Z AT (insulin re-
sistance, IR) W S5 NEACHIZEEL, IF0m 2 %Y
WEDR I SO NP I A2 KU, BT PCOS 1Y 5+
e, X HY S FEAL I HEA T IR AT 80 31 B 70 2
RNRYT TR R,

PN 3 (endoplasmic reticulum stress, ERS)
SR T L7 S AR Ay P B O 1) B A A
5T W ERS IBARAE PCOS /]y BB A M i #
P 385 i OB AL, 30 PCOS 1A, rh
BE2# Ny, PCOS 5 IUE ¢ R B UIAH K 167 1 H
PR P . B 23 o NRE e R ZAFIYE R Z
A, BRICRZ, 5 Faai e BEAHE, Bk
A BT IBUR B ez 2 . IO Az
I, AT Ll A K ARG s T e B b e Rz
Ko FET VR BB NG, Se)n ARG  DRIEE 4
E M F B REE R 1T . MU R e A
BAMI TR AT, S PCOS MIRERE,
ERS 784 fFe A 45 v S B0 T AL %A
SRR S E RS U B B A P, A
RET, BB PRl HUER TR S8BT ERS 447
AL N PSRRI, U A B 2R MO
B SE IR REA R HLIE S 15 5 ERS M P £
P ) B R T AL R SRS AR N, ELE B Ty RE
S BTV PR A T I P AR R e B R 2 [k
ERS & AEB2 DL U B B O U)K
ERS 5 PCOS W& A K J&XR R MATIR, I Mg
B HR T IR Ie R Iz HTANE (L A3 ERS, (R
A LIMGE PCOS 35 H 4251 IR FHIEDR 2 AR 1%
LG IRZRIL, IR PCOS BRI HR LR f B

1 “BEEEH"IRIRKIRE K A

CERIA) FOMEA R ) PP 2 5t R e
HER”, GRIN - BHLEGEGE R ) T ghih , WAL
Z B R, (OHEZE » A = E) B o 2 Al
JT AL I ARG ML, AL, — AN A7, BOS
LAEE S I FA T Z (A A B g B A% AR
eI, ZEARIEAECIR B IS - BB RIS ) i i
AE N EW, M ERNEZ T BRI, &
ERTR CEEEAA, URTHE, RHRAEK,
BNE A A B s A B K AR R, — 7 T
J T RORS I B R (RS T AL 0 — 7

T E A, D B R LE SR I, 4 R
DIREMIE R 1247 TR R AE (R R 2215 - AR - 18 1
B A IR AR L s A2 B,
HI PR Z 5% ARRE T A FEI AR 2 B s AR TE LA
BIGARZ M, Wiz mIAearT ], KA Z FATERE |
IR RZ A, MBERARZ AW, BUUKSEZ
I, AR O 2 38 ORI 2 76, SO m Ko 2
B U5 W Z (A AR L 3R D R A O
Z TR T PR B S LS T B Ok
PRT 2 hARR H B HA “AE Z I RE ™0, X T
BINRARTE (B - B S KA R KAIE)
Ha: R KT o, 2Tz B T
LR, — BB, AR ANAE MR A8 B2 4
bk, SRR, HAANGIK KA, WO 22 )
W, WHOKK, BN AR 3%,
Kt sE as T s, SO LN
HEAT AR Z ThiE .,

i DI E R BIWT I SRR, IS B He
KR BIEROT 8%, “ B b B B E.,
BN PRI, PR PR RS IR 2 [ A
A 3R L REARRITAH R AHEL SR e it TR B L
REAHTLEC MR, — 7 3245, W o5 — Ty i3z 22, o0 2R
(189 5 2R LA S AR 7 I AL — PR 72 O U [ ey 2
HSR AR BRI R, e AT B, I
Ja L B K MR RE T K K SCREME IR L i
L ELE e R PR A 2 ] B IR RV BRIV
JRRZA B RIRZA, B E A AEA L,
PRI T rh ARSI HIEIR IR AR

2 “EEEE”EILS PCOS fFHLHIHE X

HEE 22N, PCOS W% O A 76 B I I =
JIE, FET B A R 2 B0 I S, HE T 51 & P00 98 Il
S5 R W A B, VL B - RS - P AT - AR B
S I PR BN H 4 2K A0 IR E HESR D E
A B TRORS SR ORI I B AR P I, IR A A
AT DIRERIARAS B e RS SR R R S & v
FikA AT kAsE , el A 2R Ak, ol <k
e Z 8 AR SO R Z XA MR RSB AT, 7]
BN IR B AR Z 0, R 45 I D) Reis 1T
FIARAR SN T, WG G R 2Z A, FEIR T 2l A bl
RAFEEVERM, 0 Dy Re el & R8O 4%
AL, AT IR -, BERER PCOS BN Z L, (A1
RS- HERYICE  “NEANZHE, TSR, ISR
RBEHE , R A2, "B AR AR NI IR Z 45



2025 455 45 %

IR H S 25 K222 3] hitp:/fhnzyydxxb.hnucm.edu.cn 941

JRELDE - Fl) 2 MR N B2 H R s T
BN, LKA, ARERUIR , 18 Z AR , A 21
B, T T R KBS 1T, BRI AR R
TRZER RIS IR e Rt i S 2 L 45
I R B, PRIMAIR H AN s F7 A R L
8, A LA T A bk, AT, 2908 00, 22 it
RIS s DR 2 SE M e, T BN E i v B 2, X LA
Pt BV, W H 25 1 2, ERERE R
L IENEZMZE R, SNBSS AN A B
PR ILAEEA | i 0h 25 HORT 22 R R0, B 22 B BHAE IR 7
AR EE G R A AR A B REAS 2
R = 8 3R e LUK B R, 25 B B R 0 JE 0 HE
WO NG RZA 255 RZ AN TR TR
RFEBCEHRE 7, BOHE D i 5 0 B O R %Y,
PCOS 1 &A= 5 “ ML B8 B B BAH G I 2
[ 5 — FOPE T 13 B AR B, P SEme 5) — i, P BobL A 2R
AL AR Y, 2R SR PCOS,

3 WEMAES PCOS HIFHEE

N 5T M (endoplasmic reticulum, ER) 3 2 1 7%
M N U BUE R IS B A& s, DA
P B T DS E R AN Ca2Faasle HAG B 1 7Y
TRARZR , YA B FRR B AURpH E A AR L
PRI A5 PR R VO A N A 51 S BRI, TR
ER AR & R ZEA TR HE R, AR
Yr B HEH TV (unfolded protein response, UPR),
PEifh A ERS™, ERS o HLE d UPR 5%
T A HAZ O 18 B 4 JULRSE S K T 1 (inositol -
requiring enzyme 1, IRE1) Z&H M R FE P95 3L
Jif (protein kinaser-like endoplasmic reticulum kinase,
PERK) 3% %% 5% X f 6 (activating transcription fac-
tor 6, ATF6)3 Zf5 Tl ", ERS HAT MM, —
05 AR K26 45T AT LA 4 e 04 1, BBl 200 i i
BEAN AT, R ER B ; 53— I HERS FFEEA71E
L5 B i A M A U RE I 3 BEVEOG O UPR A
3 2 S ELA P T2, ERS E PCOSI AL
HATHEAR, nTRE R i MURLAR LR 55, 52 0 ol
Jig A, B K ZR LA IR, ERS A
AT UPR AH IR 518 B, 51 & R M 0 S 4
Mg T4, feik PCOS W RS K. LLITX ERS
15 PCOS WV ERIBL I EA T /N4
3.1 BREBURI R T

ERS i id UPR ¥ 50 SEM0R AR A5 5 T,
TR B, 75 PCOS B R4,

ERS FH5&H FHjZ M )5 1 25 H 78 (glucose regulated
protein78, GRP78) BY#ZHI X G456 H 1 (spliced
X-box binding protein 1, XBP1s) Fl C/EBP [}
H (C/EBP homologous protein, CHOP) ) 31k B .
5 T IEH Lo BEHITE PCOS f8 25 JS0RLAH i b 1y
ERS 4bF i 2 B0E RS, 2 B0 53 M0k 20 i A 345
AR BN 2 — T RESZ MR BRI A, IR~ i A K
EIERE

32 HEHMEREE

PCOS [E# MR KTt i, nli% S ERS i &
{)%l( T s 1@ HEP@%% F-a (tumor necrosis factor—a,
TNF-a) . 14014 2 (interleukin, 1L)-1 1L-6 Z5{¢
R FRILTHE  TFXT IR A E 7 A 50, REAIR N 5L
HREFIAE B RE S, BT s TR R AERR 15 1Y
PCOS K EURBAL, B 20 20 K AS0RL 2 L ERS AH
HEP AR B FRIE A4 18 2 e
3.3 1BMERAER R

P 1 S E SV 2 PCOS 1 S H XU TR SR
TEIm PRS2 e b RIS BN 5870 KTt PCOS B A1
ML IEAE R b JAEAHSC A L DA 77K~ T, 387 RAE
JRIAE PCOS M f rh 4 i F 2R (™), 7E18
PEARE R RNCRAE T ERS S B M T e &
TG 2P 1) S A AR =1
34 BREZEHRM

ERS GEA oM, 18 5 5 9 2 2R A5 T
8 B 5 3R 52 A O A% T A T IR, 4,
ERS fig i i 72 0 g B A, a2 e AR A= i il s
U553 f , 2R 07 A0 L Eh RERE S A IR, BIFSE A B,
ERS 4 5% I [ B 2 0932 i Aoy ik e sz 4, B
PCOS /NRMEMER I 2 T ERS, T2 B Al hfe
W A AR o JE 5 2R IR,

2 b 78 PCOS B ERS BT 5 0k 40 Y
PAT: HERER A 2 SRV IR B UIAOC 5 Kk
B, 0] ERS AH2C IRE1o/XBP1 38 [ I 3400 W A ik
JUURS: 3 PRt/ 26 N B AR E %, 00 i B SR A 4
MLPT, e ERS, 2ot DN LR BT,

#URIMEXE

B TRORS M A At A A 2 AT A RS TR i
Featy B 3K B KBRS, BT
FERBL, BB b M s Ak B B AR R K AR e
KSR O e 2 A B i A BRI RE S ER 74
SRE ST S VDieE g N PO A T R Ty el il
iz A D RE R BE ALY, Bl 18 1 B s 1

4 ERS 5B\



942 TR H S 25 K222 3] hitp:/fhnzyydxxb.hnuem.edu.cn

2025 455 45 4%

IEE R P RO M SN H - Y R, S B %
ZPER TR R MUK M SN RS20 , R
ZFP R SR APEAN MR -, IR B IR 240 , i A
TG B B T AT A4, 175 S A I S DS ot B TR,
OB LA KA R R TR S B A
HEME 2R A B TR R4 8T N O A A T RER,
HH BT TS LSRG U BT Re ik, 5 AR %)
THROW)ZTH AR RSN,
FER AR S ThRE I S AR A,
ISR KA ZE L, 1 KR A5 R IR
N AR SRS BEAR AL | PRI 4t ME AT 5 5 | & IR R AE , %
MR ZE RS ) o K W AR o PR AR S R
N AR H | e R T AR 2 B AR
MR A A BEETIRE , N5 & ERS,

A FHLH LA ERS & —Fh e EAZ 4 i rh A7
TERI B AR | ELA (4 40 i A0 At fo 200 B 8 1 B X
FIEH, WIS A, MR B 48 M5 1
A PR AR A A B AR BT B A X )
F, BT DAAERP LA et il LR B 2 4. —
HAPm I [ B B B AR X HLAA = AR e AR
(GFRAEME - Ay h = B T 2R I AR
ZF, TE YA HR, IiE AY) RE AR A
T T A SO JE R gk b e,
[ AERF LR A A, Y HLIAR A TR
K7t 2, MLz IEH , nT e AR i AR R 58 K
YA P FR AR R EN, IR AN ERS A TR
FRIEAIRAS, T LAE 3 ) 2l GRP78/PERK i B i i
R E FEE ERS M XK B R BRI &
PR 1 0 LA B A R 1 W S i A Y B 2 T 2 B, 4
FRAE N IR BERRAE | A 45 HOT 40 M i) DA 4
B Z BUHAS 2 Rz is b 0, #44 F: 80 PeosH, 7
ERSEAET BV W h— 7 2 i 2552 i 3 ) —
I OB G 5 M SR 55, Tz 2k ) 2352
Wi B B A= BRI, — A E e S BRI, A
ERS FFLER (Al K sl B i, v B i T, I
G| & Z B 0 & A R RN, B R R 2 ()1
FEARDMR I ERS W02 BT 20 B N R TRIAIL i 22 [ )
AMEAE AR T A Ay R IRTR T 5 3h A
A,

P& ERS X F PCOS RYIR YT HA EEAEH
ERS A RCE A 5 rp e 22 < B B8 v IR B AR
A= R OME SO B AR DL, HLBLE S SR R R SR
WA R A A, 51 ERS B9 & BdiaL
ROREZAL, (FEITRZZW -5 LYyPh EHEEREH .

“TARBUKCHRW, TMETFR(ER - L AR S)
HREE R RN EANE B T BRI I SUiRb 2
DABR , B0t ASGERNEEREAME , —F 46 03, R
AL, " TR RS RE SRR - i PR fs e g
Bl PRI, 02 FH AR B A 3 AN ST LA g3 B
e, AT LG ERS LUARIIAYT PCOS R HE I,

5 BT EREEREIEIE RS RBIEGTT
PCOS

HEE 220k PCOS 1Y &9 55 22 R K 25 40 6O
FEHAIIE T IE A AR SE Z 00, 58 2 T AR5
JERZA (F AN TERR )T EH, F
WA K2 b (i F R - A ) H 2
IKHHTE R, ZE AR A IR DL 2 RO AR
(ALY = BT S e 2, G4
PG AF - BB L2 B SRR AN
IR Z IR, F2 B R AL M2 2, i PCOS JRI7 1%
SONTE T MG e A0 RIS R L SO Il AT
FERIN, 15 B IR B P R TT B R R
T PCOS F& T LAY H 2R, i 32 By,
iz P LR B A3 7 367 LS BHE T PCOS FR 3% 1]
DMRE PR E KT, BEE G AR IR , H S 808 R ik
96.36%, DI ESL I #MNEF YL RE A RLNGE
PCOS [BH IR MR K IR 55 fE iR

GRE PRSI IRTE, AN Tl i PERK
WS ERS MHIFET, /N BRUOP SLE 1559, b
B A5 1 ] REE L ) ERS, 5 75 O RE A0 A ) R i
FITHRES, BFTE R I, #NE A A AT LUl AR5
NI GRP78 3k L% ERSIRAS | 16 ] LIS A
5 5 F B (extracellular regulated protein kinases,
ERK) {5 538 0 GRP78 ik, fit ik 75 PN K 1ff.
B, LR T E NI ZRE 159, PAN SESIRfF5Y
RIRANE AR I oy AT g L E Y PERK/ TR
S 4/CHOP 15538 B 22 i ERS, 411 i) B0RE 240 il
PAT, XU SERIRESE A I, DB A 0k 5 Bk R L4
)3 1k LRk R AR M ERS IR AR PCOS ik 41 it
P91, EREYE 7 ] TR PERK/EAZ A 8l 20/
CHOP 3 % , 3 i 2 3% ERS Wi/ B 5 B 40 o 1) 0
T BFFE R IR, 45 B85 0 Toll BERZAAR 4% 1A
T kBI5 538 B, 980 TNF—o 25 98 90E T B, K
52 PCOS K EUEI AT 8 R AR N S TR,

25 b is FHAN B R AG L rTR TS ERS A CAE 5508
B% 22 ERSLABCEPCOS #H e If RAE AR , H B A
RAFIITRL, ERS VENIRTTAN B R IA YT PCOS



2025 455 45 %

TR B 25 K222 4L hitp://hnzyydxxb.hnuem.edu.cn 943

VB FIBIL ] ) S B 0 05, 25 08 < 0L B8 " B 7
PCOS A= & R i B EEY)A S (EARE— 55,

6 BRESREE

PCOS 15 W RN & W 1 10 20 5 0L i) S5 o
P, R L 4%, HIERAERZ TV EH L
PEAEERE O BB 1297 F BB AR A Rt s
ZHEEFZIN R, PCOS MRS 5 RZAEYIM
K TR IRIG YT h 22 DS 5 T e vh B 20 i
BUAZ F P B2 23R 7 R P AR FEAH DG R K A5 81 el
5 BRI IR K B R HED (AR I R B
., Rk IRARRST L B e 5 ERS
Z IR OCIE AR PCOS o B2 VA PR LT I |
SRyl R S B R AL T S WA B4R , LAIR PCOS iR
ST FRERT &A%

S ik

[1] ZENG X, HUANG Q, LONG S L, et al. Mitochondrial dysfunc-
tion in polycystic ovary syndrome[J]. DNA and Cell Biology,
2020, 39(8): 1401-1409.

[2] ZHANG Y, WANG J J. BRD4 absence inactivates endoplasmic

—

reticulum stress to retard dehydroepiandrosterone—triggered ovari-
an granular cell apoptosis in polycystic ovary syndrome via
GRP78[J]. Tissue and Cell, 2024, 91: 102531.

[3] ZHANG W L, SHI Y D, OYANG L, et al. Endoplasmic reticu-

—_

lum stress—a key guardian in cancer[]]. Cell Death Discovery,
2024, 10(1): 343.

[4] KOIKE H, HARADA M, KUSAMOTO A, et al. Roles of endoplas-

—_

mic reticulum stress in the pathophysiology of polycystic ovary
syndrome[J]. Frontiers in Endocrinology, 2023, 14: 1124405.
TRAFY, BXUE, 5, A R W R LA IR
R ZRIVELAEMEMBRAL]. AP IES G AE, 2022, 17(2):
412-415.

ZHANG J X, YUAN W C, LI C G, et al. A review on the

[5

—

6

—

mechanisms underlying the antitumor effects of natural products

by targeting the endoplasmic reticulum stress apoptosis pathway|J].

Frontiers in Pharmacology, 2023, 14: 1293130.

IMEFRR. TR EL PR 4 VR DR R B X S A 2 ], v b B

2FREAFAR, 2007, 8(3): 14-15.

EIOHE, PMENE, B A, 4. BT ERAD-ERSIA SR

i B T B R SR AR ] IR P EREG R, 2023,

43(12): 2305-2312.

XK, INRZ. ZRGZE4 SRHLE A o E TS IEI(). b

EEZ54R, 2025, 22(4): 50-55.

[10] XBHde, BhoehE, B8 Jb, S5 WS I8 B I AR 1
Wiz F B RA(T]. Wy BE 245K, 2023, 58(4): 257-259.

[11] sKMIR, 22 25, fF =, 5% PPaRRm BRI T 0 e T i
ISR L A IE ). R EPERRE, 2024, 33(7): 123-127.

[12] 221k, 4 J7. #h &, % RETNE IR s e

[7

—

8

—_—

[9

—

ANERA R B B AME R A% L CaN NFAT 5459
). et EEZGeET, 2023, 41(8): 173-176.

[13] fERAHE, FEMEDK, RAPE MNIRZENE WL B IS 2 400 i
CERAEHESIRRAR)]. o R R R 222, 2008, 14(10): 725-
726.

[14] 5K 8, T, BR—a. BT R e AR EIsis £
FUNELEAAFT]. T EEZE, 2024, 59(4): 312-313.

(15] & W, BEEI7, BEH, & NP EREAERRPE
2oty B AR A RALEAIRL). BB 226, 2023, 57(2):
79-83.

[16] YAN T Q, MA X L, GUO L, et al. Targeting endoplasmic reticu-
lum stress signaling in ovarian cancer therapy[J]. Cancer Biolo-
gy & Medicine, 2023, 20(10): 748-764.

[17] CELIK C, LEE S Y T, YAP W S, et al. Endoplasmic reticu-
lum stress and lipids in health and diseases|[J]. Progress in
Lipid Research, 2023, 89: 101198.

[18] KAPUY O. Mechanism of decision making between autophagy
and apoptosis induction upon endoplasmic reticulum stress [J].
International Journal of Molecular Sciences, 2024, 25(8): 4368.

[19] SAK F, SENGUL F, VATANSEV H. The role of endoplasmic
reticulum stress in metabolic diseases[J]. Metabolic Syndrome
and Related Disorders, 2024, 22(7): 487-493.

[20] CHEN X Y, SHI C R, HE M H, et al. Endoplasmic reticulum
stress: Molecular mechanism and therapeutic targets[J]. Signal
Transduction and Targeted Therapy, 2023, 8(1): 352.

[21] HETZ C, PAPA F R. The unfolded protein response and cell
fate control[J]. Molecular Cell, 2018, 69(2): 169-181.

[22] NIU Y X, WANG N, XU Q L. Development of an endoplasmic
reticulum stress—related diagnostic signature in polycystic ovary
syndrome[J]. Reproductive Sciences (Thousand Oaks, Calif), 2025,
32(1): 238-250.

(23] Z=3CHE, FKIH, HILESE. NI R EE 290 B SR SR P Y
BRSCHEIE). IR TRE R B2, 2024, 43(1): 53-57.

[24] HARADA M, TAKAHASHI N, AZHARY ] M, et al. Endoplas-
mic reticulum stress: A key regulator of the follicular microen
vironment in the ovary[J]. Molecular Human Reproduction, 2021,
27(1): gaaa088.

[25] JIN J M, MA Y R, TONG X M, et al. Metformin inhibits
testosterone —induced endoplasmic reticulum stress in ovarian
granulosa cells via inactivation of p38 MAPK[J]. Human Re-
production (Oxford, England), 2020, 35(5): 1145-1158.

[26] YUAN C, HUANG W Q, GUO J H, et al. Involvement of kisspeptin
in androgen—induced hypothalamic endoplasmic reticulum stress
and its rescuing effect in PCOS rats[J]. Biochimica et Biophys-
ica Acta (BBA)-Molecular Basis of Disease, 2021, 1867 (12):
166242.

[27] WANG K X, LI Y H, CHEN Y. Androgen excess: A hallmark of
polycystic ovary syndrome[]]. Frontiers in Endocrinology, 2023,
14: 1273542.

[28] LI X Y, LIN Y Y, CHENG X Y, et al. Ovarian ferroptosis in-
duced by androgen is involved in pathogenesis of PCOS][]].
Human Reproduction Open, 2024, 2024(2): hoae013.



944 TR H S 25 K222 3] hitp:/fhnzyydxxb.hnuem.edu.cn

2025 455 45 4%

[29] RUDNICKA E, SUCHTA K, GRYMOWICZ M, et al. Chronic
low grade inflammation in pathogenesis of PCOS[J]. Internation-

22(7): 3789.

SZUKIEWICZ D, TROJANOWSKI S, KOCISZEWSKA A, et al.

al Journal of Molecular Sciences, 2021,

(30

[}

Modulation of the inflammatory response in polycystic ovary
syndrome (PCOS)-Searching for epigenetic factors[J]. International
Journal of Molecular Sciences, 2022, 23(23): 14663.

[31] TANG Y, ZHOU X P, CAO T, et al. Endoplasmic reticulum
stress and oxidative stress in inflammatory diseases[J]. DNA and
Cell Biology, 2022, 41(11): 924-934.

[32] LEE S H, PARK S Y, CHOI C S. Insulin resistance: From mech

—

anisms to therapeutic strategies[J]. Diabetes & Metabolism Jour-
nal, 2022, 46(1): 15-37.

[33] AMIRRUDDIN N S, TAN W X, TAN Y S, et al. Progressive
endoplasmic reticulum stress over time due to human insulin
gene mutation contributes to pancreatic beta cell dysfunction[]].
Diabetologia, 2021, 64(11): 2534-2549.

[34] KOPSIDA M, CLAVERO A L, KHALED ], et al. Inhibiting the
endoplasmic reticulum stress response enhances the effect of
doxorubicin by altering the lipid metabolism of liver cancer
cells[J]. Molecular Metabolism, 2024, 79: 101846.

[35] ZHU B, CHEN Y M, XU F, et al. Androgens impair (3—cell
function in a mouse model of polycystic ovary syndrome by
activating endoplasmic reticulum stress[J]. Endocrine Connections,
2021, 10(3): 265-272.

[36] ZHANG Y L, WENG Y J, WANG D J, et al. Curcumin in

—

combination with aerobic exercise improves follicular dysfunc-
tion via inhibition of the hyperandrogen-induced IRE1a/XBP1
endoplasmic reticulum stress pathway in PCOS-like rats]J]. Oxida-
tive Medicine and Cellular Longevity, 2021, 2021(1): 7382900.

[37] ZHANG Y L, WANG L, WENG Y J, et al. Curcumin inhibits

—

hyperandrogen—induced IRE1a—XBP1 pathway activation by ac-
tivating the PI3K/AKT signaling in ovarian granulosa cells of
PCOS model rats[J]. Oxidative Medicine and Cellular Longevity,
2022, 2022(1): 2113293.

B8] {E =, WM, #h 5, % ET S RS s
WZHEIN LR BT B AR ERZY, 2024, 19(3):
356-361, 367.

[39] B, NN, EKA, 2. B2 R R T 4E AL A5G
T EEFITIEE(J/OL]. I SEEG 2E 2%, 1-18[2025-01-17].
https://doi.org/10.13422/].cnki.syfjx.20250421.

[40] HEHRPL, BAEST. HET BT DI REHT < FRAL S BSUE " B
SENA]. hAET R 25T, 2022, 40(9): 149-151.

[41] LT, BA2, BEA0. UEIADRBRRZS 19 b BRIl 4T
rhifrh E2GAE T, 2013, 31(8)- 1768-1770.

[42] 1T 3, XWHE, sk A RIBIRESEABGRT)). PEPE
FeRbEE2EZRR, 2021, 27(9): 1515-1518.

[43] B B, TEN, EEK, % ERRETORE TRISR S
REFEGRD. A2 EEEEZ, 2021, 32(5): 1234-1235.

[44] KRSHNAN L, VAN DE WEIJER M L, CARVALHO P. Endo-
plasmic reticulum-associated protein degradation[]J]. Cold Spring

Harbor Perspectives in Biology, 2022, 14(12): a041247.

[45] LIU X Q, HUSSAIN R, MEHMOOD K, et al. Mitochondrial -
endoplasmic reticulum communication—mediated oxidative stress
and autophagy[J]. BioMed Research International, 2022, 2022(1):
6459585.

[46] ZEAER. TP BAH S BN IR T IR IR E R PCOS MY RI 2L
WEED]. FRM: AR EZ R, 2022,

[47] .%FU%FH, BARRWE, EHET, S5, PABT I 30AR 56 R 42 AL o A A
PR 5P RITERIT. ARk, 2024, 36(8): 1067-1078.

[48] BR3h, TREE. “IAMLLIY T 2EAR BAEEMT)). PaehE
22978, 2018, 33(1): 39-41.

[49] EHT, #hsrt, &he € LIE NAIRIT 2RISR 5
HERE[T]. W EE, 2023, 43(10): 1601-1606.

[50] A #&, Z=Wed, FREME, & FET I R R 2 %
LEATE SERRRERICI/OL] PEE2EH], 2024: 1-12. (2024~
10-21). https://kns.cnki.net/kcms/detail/41.1411.R.20241018.0951.
024.html.

[51] A . 2 B 7 BE-GE BH2 msla s 1 PRI PCOS 1Y
I RMEED]. MRS BIBTTHEEZ R, 2023.

[52] #LEIE, FRVEH, SORIA. AR B Ak iR YT 2 R
ZRAERY TR M MBI, T PE R Y, 2024,
47(5): 1-4.

[53] MRy, BUNE, T 7, & AN @A 2RI E LA R
S‘EJE‘MLF MCP-1,IL-1B 7K B il & RHAT R maiFoe )], hig
HREE 22, 2020, 38(11): 1-5.

[54] XTI, & 8, FHE, & S ANE GRS SR sE T
PRI 19X 7 98 0 e P T2 PR A A AR TRY TX /I BB 2. 41 83953 4750,
G EEZG R4, 2024, 43(1): 67-73.

[55] £ BB, F Wy, suimg, 5. 3T IR LR AR T AN
FERTAHBCE R A ZAE M VERIBLRI]. b3 b BE 2RS4k,
2024, 47(1): 62-69.

[56] AT 34, R4, W BE, A RRNEIESE 0 P T N i A
o TR RS MERFSE )], Wb BE 2244, 2021, 36(1): 1-4,
9.

[57] & B JHER, khisia, S FMEFIEZ T EOE ERK 5508 B
0 A S5 P I AR 1 A ORISR, b R BE 2R, 2021,
36(4): 6-9.

[58] PAN X, LIU Y F, LIU L Q, et al. Bushen Jieyu Tiaochong
Formula reduces apoptosis of granulosa cells via the PERK-
ATF4-CHOP signaling pathway in a rat model of polycystic o-
vary syndrome with chronic stress[J]. Journal of Ethnopharma-
cology, 2022, 292: 114923,

[59] XU Y, PAN C S, LI Q, et al. The ameliorating effects of
Bushen Huatan Granules and Kunling Wan on polycystic ovary
syndrome induced by dehydroepiandrosterone in rats[J]. Fron-
tiers in Physiology, 2021, 12: 525145.

[60] T-/hJ5, BUARKE, X8 Wk, 4. JEFPJ5 G # PERK-elF2a-
CHOP 5E HARTHERGTH B 7% /N min6 4 AGERIE ).
RS2 AESA24RE, 2024, 44(12): 2911-2917.

[61] tRifgate, ¥t 7, Bk 18, % BHS5Z IR PCOS-IR
PRI K FLOP 5 TLR4/NF—kB p65 155l M 52 [J). w25 F
SR, 2023, 39(4): 787-793.

(AX %% BHH)



