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L BRI RS R, BRIV /RET B Y XA 24 5, 1500405 2. BRBITAETEARARE; 3. RIBTLPEEZGRZHE
BB

[(FZE] BH T AF IR 897 % £ %648 (PCOS) # st & —Me By Z 340 iR 7= o9 =T seAE R AL .
TiE I tE AR LA T3 aT 2069 SPF A SD X R 30 R 5 SPF A SD X A 152, T4 8 18: 004
20 1A%, KRB 8 00MERMIEA R 5L TIRE X ZH T LI MEAMAYEIRE 0.5 K, HHRMF0RE
o BHEIRFO.SREEFRA MMM, A EFH, BAM, Fhiuimkra, M0, AERF0.5KESF
13.5 K, FRiimek AT Aok 257 26.6 g/ (kg-d) #BH, #R2K, 4 14R; EFHAFfHER
RN T ERRAERLERER, REFHAN, AARUAFRAMIRE 7.5 KRES 13.5 RIEA LA XA ER =
MRy F MR ES, B PCOSHME-M B FWRILAST KA, IAFRTHEHRSF0.5. 3.5, 6.5, 9.5,
12.5, 14.5RMEARRE; THIRS 4.5 RBM, WEEBHL, HHEEBERE, THERKRETHE
3, FH B BENR T THIEAB MM T, Western Blot 32480 F 5 BLAE 20 2% P & G % B R AE A it W L B
(PERK) . A#Z#FARE R T 2a (elF2a) & @ K-F; qRT-PCR FEN F & SLBELL LR P W T M & #AR X B T
Perk. Eif2a, &FhabEa2 (Mm2). #AHERAT EaT8 (Grp78) FesLEACHn X B F Wnt Kk i 4%
8 (Wm4). 2 FXYD R E TEMmiAE B T2 (Fryd2) . 228K ainH) 5 Kk GCm A 1 (Serpingl) . 4k
AEEEG 1 (Sppl) . BILHAKITEAHEES (Gpa3). £2EFEE1GC (Milg) mRNA KK FIL, R S EF
rkER, BAMEFEEIRE 9.5, 12.5. 4. 5SKEKA TR, BEERENG, FHERKEFHERK
MeAk, F & BLBL4L 2P PERK. elF2a & @ % mRNA &3k 73, Grp78. Fxyd2. Sppl mRNA &A%, Mfn2.
Wnt4. Serpingl. Gpx3. Mtlg mRNA & A A& (P<0.05 2 P<0.01); & BLELAR 45 M 2 & a0 B35 45 A
R, KERERIIK, BRAINGBAR, ARAMKER S AAIY K, HHE, SEBAEKR, FbHimkria
B RAEIRE 9.5, 12.5, 14 5 RIRR I, IEIEE R FEEAK, FHFBHIEG, TEHRAL P PERK,
elF2a & & % mRNA %A 4K, Grp78. Fryd2. Sppl mRNA £k A&, Mfn2. Wnid. Serpingl. Gpx3 mRNA
RiEAZH (P<0.05HP<0.01); FE&BBEmBBESRYG, FEAKER S, BERS . BLE, ARRKE
WYL IR, BB, S5 A RS Hudeek gy T 4R a8 id 4 h) PERK/elF20 43 5 i 34 fo i & & M A R M &L
A BB Z AR, AT A PCOS Z A - By R B A R AR X R &, Bk =X £,
[X§ER] 2 EMELAIE; SMEE hE; MEEII; AT; ARMER; L, B %iEREAR
M AAZRIIERAE AT 20; RSk
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W PCOS L™ (A, iR MUGE PCOS Il IRAEAR
IR ] il R AR AR A AT RS )R P HTI S A
58 % R, %7 AT FEAR PCOS 75 M 8 25 - i i Rk
PUIAL BRI BRI 28, AL AT 58 5 40 ) 2 5 i
o7 T4 1R - B PN IR 32 I K 52 5 PN st s A e
(EEEP S

AR B oR, WEMNE (ERS) 7E PCOS
(A B R B R B AR Y, PCOS ALK IR
TE 1 LA A7 AE ERS B4 00 AR A1 BA R 309 A
% 7RI, PCOS =i HE - Rk & S 80U4E
BRAK R B YIS R A A7 400 . WERRALSZ B 255 &
T A0 LR, TS 3 ERS, S8R
HIREFN, BRI RER S, AR Y *&
B, R U RO P O X I8l A R R i R
2a (PERK/elF2a) 1553 [ 78 41 Jifd ERS h & #55
FEREEMEM . RFRIET PERK/elF2a {5518
B, WUNFE N B ERS R R A, i — R
WG HUINBR )7 ¥R Y7 PCOS 5 e 2 - 15 Z 4Kt
T AT REAE FHAILM S I PR N FH A S 5 4R
W, B C I8 i By T b R 2 R sh WS BRAESY
Zhi oAl (k5 . 2024060301) .
1 #r5H*
1.1 4

TEHUSPF 24 MM SD KL 30 H, 7~8 JH i, 1A
Ji i 200~220 g3 ALFE TR JT 1 B 1Y SPF g kfEYE SD K
F1SH, 9~10 fiiy, AT 280~300 g K I
M RIS R R R 2 S0 s 2 AR it Seae s A ™
VEATIES . SCXK (2) 2019-001, SZ5sh4fi F
VFAIES . SYXK () 2022-004. Frf KBl ia 3%
FRIpTLhE 2GR 2258 (a8 SPF4 sy
S A, IR (22+2) °C, {BJE (50£10) %, 12h
WIRE SR E R, A REEERITOK,
1.2 %4

FERRAUINR TR 22T 50 g, RAFH20¢,
ZEWr20 g, K20 g, BIRRER10g, 24158, &
AN20g, Hif15g, Z520g, BK30g, IR
15g, #4520 g 2590 [ eV B 25 K24
H—EERE, RIEWAE RAWE 1. 66 g/ml, 4 Cff
4. MESE] (DHT, #t5: D-5027), Sigma-
Aldrich A 5] ; B % (INS, HA%: 400 1U/3Z, 4%
5 LVGAP4R), PIHZTHFIATEA F] .
1.3 Z&EXAE5E

PERKHi1A ($85 . AF5304). elF2adifk (4%

51 AF6087), Affinity A Hl; B-actinfiif (185
A5441), Sigma-Aldrich2A#]; FHiflgG-HRP(575 .
BLO0O3A) . £¥i/Nl TgG-HRP (485 : BLOOIA) .
BCA & 1 vk B2 o i %) & (1845 . BL521A),
Biosharp /A 7 ;  F55C RIPA 24 (%25 : R0010),
FREEYREARAA; ECLEG] (1845
MAO0186-1), FCAEYFARA R ; RNAiso Plus
T 9109) . TB Green Premix Ex Taq I (5755 :
RR820A) . PrimeScript RT reagent Kit with gDNA
Eraser (95 . RRO47A), FHEAYH AR (b
o) AR KEARE (185 20201009), K
HACRKE A TAHRR A H

B BE PCR R 47 19 4 (A% . 3BT9610) ,
Select Bioproducts//}ﬂ s R EEETT (B,
K5600), dtamidl WAL KIRARAF; S5 HEF
WA (15 HT7800/HT7700), H 7 HITACHI
oyl KA (1S 1658040)  HEME AL (Y
5 1708265) . LSO E B PCRAY (A5 .
CFX96), Bio-Rad /A ] .

1.4 oy BB %

BB BEPE R ROE R SR RS, PR A
LA S IE R, e HG S A I H AL T
SIE R MR, TR H 18: 00 LS54T
AE S IE W B MEE R BLLL 2« 1 B, Wk H
8: 00X MEPER R UEATRHIE TR B, B PR8I K
K HULBRE R A R ER 0. 5 %, He3k45 30 H A2
o R BEALE 7 RIEH 2 RO IR 4L A
. FRALI A, Y110 2. BRIEE 4150,
HAWAA RSHainrss & M d PCos & -
Ji B AT R AR . AR 7.5 RESE
13.5 K, ¥ DHT & T 2 Bl v 5 i) e 26 vk B2 ok
0.01 mg/pl ¥, T4 H 8:004% 1. 66 mg/(kg-d)
MRS 1K, 55 MR AE 5 [RIAAE s e
INS61U/d, FHiH 8: 00F118: 00457F 5 17k, %t
W3IU, RS R, B2 B IR R K
ST R S Z AR A I LB S, L
Rir= e R, 2R A5EE L, K
TR B I 22 RIRI R 40 FAE H 8: 00
J R AR Z R, TREH 8: 00F118: 0018
i S A AR A B ER K 4% 1R
1.5 %tk

ZERIEIRES 0. 5 REH 13. 5K, 4% (Z5P526
Jriksg) MY AR RUAR R AT 3 R A, K
AR N (60 kg) B96. 345, HFF G AL IR
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J7 4T F MG UK J7 25K 26. 6 of (kgd) H#EH,
FHR . WA 1R, HLE 14K IEW 4 AR 5
R R 25 A5 R B A R K E 1
1.6 MEIRIFE T ik
1.6.1 MEEAKRRE ALK TIEIREO0.5.
3.5, 6.5, 9.5, 12.5. 14. 5 RISk & &
Fr gt
1.6.2 MEFZRFTERIEBEL HFHRERT
WEURES 14.5 K 8: 00 M I& 1 4T 10% /KA S W W
0.3 ml/100 g, JREFSSEATHIE , W R =5
ERG, WEEFERRAIES . WIREE . IRIHRINILLL
KA ORI A, I E H G 5 5 R G I 10 S 4k
H, R R KRR FHE RS G5
B, Imis R4, WIRREREATE . K
— A TCH N, IR IR TR A B s
M3z K AE, 5 1% WG H e A0 ™ 5 H I s IR T |
JRRREL /N, A IR s 5 NAXCRT L2 PRI 38 1T T
G, T WSO G o 25 R VR IG AL 455 ot s R iz i i
G, WIRE R R=FRIEIREY (FRIEKE+IEH
JEREED) x100% .
1.6.3 ZHEENRTEHELMREN KAHE
SRR e B e I 2 2, 0 s a8 el
BEULEE, AR W R VR J5 % 7% 2 -80 “CUKAR IR
1%, JT Western Blot il qRT-PCR A& . #5125 i
PELHZUE T 0. 1 mol/LBEFRZZ /PR (pH 7. 4) Bl
1% 8RB E IR E 5 2 he G T 0. 1 mol/LBE R
ZE PSR 3K, BRI 1S mine ARG EIRMIK . B
B, RE . BEY R, Y, SR T
T E WML AL, JFRERE.
1.6.4 Western Blot i 4| F & {52 28 2% ¥ PERK .
elF2a & G K-F £ 4 R NN R IEEER 3 H
ZH FRRAF I T Wi R ZH 2 100 mg, il A RIPA 24 fi#
W, BTKERM, SRERRASSEA G
W, R BCAEMERAWE . IMAER LHZ
Wi, EAZAEYE, SDS-PAGEBECHLK, K, 5%
JI5 1 43 Ay 2 B 2 he 43 9% i — BT PERK
elF2a (R BEWEH M1 2000), 4 CHEE LK.
IXTBST PE¥& S UK, AR — 4T (B B B 1
20000), =FIRMFE 1h, IXTBSTEEL SR, ECLA
e R, IR BEAH . (1 Image J 1. 8. 0 F {4
ST AR KB, LA B-actin W NS, LLHK
FEHSNSIKEERN EER B E A K

1.6.5 qRT-PCR 40 F & $LE 422 7 ERS 48 X%
B fe BB AE % B F mRNA &5 20 BT E b
PR LI RNA 5, #5417 cDNA Rk, BB A
SEF 96 RE | PCRAUI ZE cDNA R, iR F
R ZR, WS N Gapdh, iE 2742 )54y
PraE AR XS ik . 51 B A TAEY) TR A
HIRAAG R, LR 1. ERSHCH FALHE Perk |
Ei2a, LRAKRNEE N2 (Mm2) . #%5E 3 %
78 (Grp78), Wi B AL AR SC R (38 Wnt Z05 A 5
4 E (Wud) . & FXYD 355 738 f s 422 8 1 2
(Fxyd2) . 22 0 18 8 1 0 46 50 28 1% G i 1
(Serpingl) . /- IbFIBEEHE 1 (Sppl) . B H BRI
A3 (Gpx3) . EJRTEN1G (Milg).
F 1 2R M B ZE e N 5T A 7 ORGP RS AR AL
FIE T894 e 5
Table I  Primer sequences for endoplasmic reticulum stress-
related factors and decidualization-related factors

in the decidual tissue of pregnant mice

GIE7E2 51975 TIRIE
Ibp

Gapdh ~ EJf TCTCTGCTCCTCCCTGTTCTA 121
T GGTAACCAGGCGTCCGATAC

Perk i AGGCGGCTTTGGCGTTGTCT 159
T TACCTCACGATGCCTGGGTGCT

Eif2a Ff GCCCAAAGTGGTTACAGATACA 122
T CTTCAGCTTTGGCTTCCATTTC

Mfn2 3 GGGACAAAGTTCTGCCATCT 126
T CGGTCTTGACACTCTTCTTCTC

Grp78 Fi#F  CTATTCCTGCGTCGGTGTATTC 99
T TCAGGAGTGAAGGCCACATA

Wni4 Fi#7 ATGGCGTAGCCTTCTCACAG 187
T GCTCGCCAGCATGTCTTTAC

Fxyd2  F#iF CGAGTATGACTATGAAACCGTCC 96
T CGGAATCTTTTGCTGAGGAGAA

Serpingl  _Llf CGGAGAACACCAACCACAAG 180
T TGCTACTCAACATGGGCACT

Sppl ¥ CTGAAGCCTGACCCATCTCA 143
T TCGTCGTCATCATCGTCCAT

Gpx3 ¥ CATTCGGCCTGGTCATTCTG 169
T TTCTGCTCTTTCTCCCCGTT

Milg ¥ ACCTCCTGCAAGAAGAGCTG 91

T ACTTGTCCGAGGCACCTTT
T Perk, 5 FEG REEN TR Eif2e, HZRIERE
HF 205 M2, LRARMAEN2; Grp78, H#WEIH Y & 78;
Wntd, Wt KIERG 485 Fayd2, & FXYDISGE Pz ir2;
Serpingl, 2 FREEARHMRIRIZIE G L 15 Sppl, AMLIIBEEEI 15
Gpx3, AMH MG E L 35 Milg, &JRBAEM 16,
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1.7 %itFrx

K F SPSS 25. 0 fl1 GraphPad Prism 9. 0 AT
Gt ortr. THEVORHAT S IES M, I {HAR
ME2 (xes) Fow, ] HCECR IS HEA K 5
ZHH B WO RCR BRI R 5 2200 W, 2HIA 2 8 LR
H Tukey K 56 5% Dunnett #6556 o 1 5098 R DL EL .
PPN, A HECR A R, PLP<0.05 %
2R HAGIEE L.
2 HR

2.1 AAZ R IR R R B AR R B AR

Fon, HSIEWHE, BRI A RAETIRE
9.5, 12.5, 14.5 KRR &> (P<0.05 5 P<
0.01). SEIAZ AL, 56 AUINEK 7 4128 BRUAE 4T
PR%59.5. 12.5, 14. 5 KRB &I (P<<0. 05 8
P<0.01),
2.2 BUMBERTEHNE, EBELRE, THER
BT E R RO S

E1aw, EWAPRTFERATE, Wisns
P, B, iz £ IO, G EGE
Z, RERI, WHA/NEAR -3, BRIg 22T
EORAATN, B RS 240 B S, IRAR SR
W H RN —, KEAR, s RAE, Wil
Wi 2% SERIAL g, FIRALINEE )y 4128 BT
EIERA VWS, BONMWE, BIASELMA, BT
MmiESA prekss, WhiE R L, G0Rm

of

i -
TR T

IEwA "f%"ﬂéﬁ AR
H SO RFEAN 56 = AR .
Bl 1 A7 RUEIRSS 14. 5 R TR AR

Figure 1  Uterine morphology of pregnant rats in each group

on day 14. 5 of pregnancy

Mo 38, HIEFAIE, BRAHZERINRELR
FBIE, VAR IS IREREIL (P<0.01),
SRRV R, FE R UMK Jr 20 28 BRIV IG 2 O R R
i, FHIEIRETHE (P<0.05), FH&HKREE
FIGH R (P>0.05),

R3  SHPARIRNREHRR . PEE REOCT BT I EU
Table 3 Comparison of embryo loss rate, average number of

implantations, and average number of live fetuses

among pregnant rats in each group

Eﬁ = M 15 % \/b:a': ﬁw
285 Bt WRE  CPHERE PRI

RRI% A, Xts A, Xts
IEH 4L 10 1.67 14.20+1. 46 13.50+1. 56
R 10 31.80Y 9.10+2.02"  6.20+1.32"

FHIGHUMERZL 10 1538 11.20+1.92 9. 60=+1. 35"

T a) SIEWHRE, P<0.01; b) SER4HE, P<0.05.
2.3 BB R T T HIEAR ML M LA

Bl 2 7%, 1 2022 BT UL e i A 240 e A o
B, SRR M E R, RE4MIER, 5
J¥5), WEFATHES . BRI ZH AT DL A 45
ViR, ZERiiRB R K, RBRERRERS, JERTR
FRBE . Vsfd, UEWTEL . Wi AR H
WYk, BUBURL, AR . SR E, gk
PR B o 75 16 AU AR T 20 mT UL~ i PR 240 e
i, diMiARBCE S, JREERAE LR IREEE K
Z, R4, Wockk, Rk, RS, U
ok AR R B Pk, SRR,
2.4 BB RTEHILLAL P ERSAA X B F A=t
JBEALAE & B F mRNA &k rbig

Fa, KSR, HSEFALE, BARIHERT
B W R 2 AU rh ERS A OGP T Perk . Eif2ac, Grp78
mRNA FIATHE, Mfn2 mRNA FkFHIE (P<0.01);
Wi 5 Ak AH ¢ B F Wmed . Serpingl . Gpx3. Mtlg
mRNA KRR, Fryd2, Sppl mRNAFETHE (P<
0.058% P<<0.01)., SHRAILEE, FIGALnsRIr
A2 T E B 21 rp ERS A S KT Perk . Eif2a.
Grp78 mRNA FIAR#AK, Mm2 mRNA £ikTHE (P<
0. 058 P<<0.01); WEEAAHICHEF Wi Serpingl .

R2 S RUEYRA R I AR LA

Table 2 Comparison of body weights of pregnant rats in each group at different stages of pregnancy (g, ¥+s)
4151 BAEC  EIREO.SK MEIREE3.5SK AENRER 6. 5K UEIRES 9. 5K WEIRE 12.5°K UEURES 14. 5K
IEH A 10 242.72+28. 04 262.32+21. 17  278.33x12.45 298.93+21.72 308. 62+21. 46 305. 30+22. 46
FEAIL] 10 247.56x18.21  263.37£12.62  271.28+14.82  283.91x12.06”  289.25+23.23"  288.50+21.35"

Vel e W\l i 10 245.83+21.47  266.62+15.73

275.42+23. 30

294, 90+16. 347 303. 48+24. 26" 302. 50+19. 18°

W oa) SIEHALE, P<0.05; b) SIEHAILE, P<0.01; ¢) SHBALLE, P<0.05; d) SR, P<0.01,
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IEHA L EivEe) #LBD%QH
T WESMICGRLRER, SE =MIERNETM.
B2 A2 RGENRET T E B A L (10 000)

Figure 2 Comparison of ultrastructures of uterine decidua under transmission electron microscope

among pregnant rats in each group (X10 000)

R4 SR T EBUEA SN A5 SR P T mRNA #35

Table 4 Comparison of mRNA expressions of endoplasmic reticulum stress-related factors in uterine decidual tissues of

pregnant rats in each group (Eis)
20 51 SR Perk Eif2a Mfn2 Grp78
EH 4 10 1. 000. 11 1. 000. 03 1. 00£0. 07 1. 00£0. 09
HEAIZH 10 4. 860. 85 3.21=0. 82" 0. 280. 08" 5.41x1. 10
FENG LMK J7 20 10 2.92+0. 58" 1. 570.31° 0. 94=0. 12° 2. 81=0. 83

e Perk, BN RFE R EES; Eif2a, BEZMIFRIGHET 2a; Mm2, LRAMAEN?2; Grp78, HWAFHRATEN 78,
a) HIEW4IILE, P<0.01; b) HEAMALE, P<0.05; ¢) SEAIZ I, P<0.01,

RS AMHAPR T BB U B AL AR DG F mRNA %35 H K

Table 5 Comparison of mRNA expressions of decidualization-related factors in uterine decidual tissues of pregnant rats in each group

(%+s)
20 51 gL Wnid Fryd2 Serping1 Sppl Gpx3 Milg
EH A 10 1. 00£0. 02 1. 000. 03 1. 00+0. 02 1. 00£0. 04 1. 00£0. 02 1. 00£0. 04
R 2 10 0. 30+0. 05 4.62+0. 67" 0. 59+0. 27 2. 45+0. 35" 0. 26+0. 02 0. 16+0. 05"
ALk Jr 4l 10 0.95+0. 13 2.83+0. 53" 0. 84+0. 13 1.730. 19" 1. 05+0. 34° 0.37+0. 11

W Wud, Wnt KGR G4 Fayd2, & FXYDIE T2y BT 2; Serpingl, 2255 AREI G ZKE G MO 15 Sppl, /b Ak
HEH L Gpn3, BMEH K EAYEE3; Milg, &JBREM 1G,
a) SIEWAIE, P<0.05; b) HIEFMLE, P<0.01; ¢) SHMALLE, P<0.05; d) SHAL LK, P<0.01,

Gpx3 mRNA FATHET, Fryd2. Sppl mRNA 335 F A HAUP PERK., elF2a 2 HK T (P<0.01). 5
(P<0.051% P<<0.01), BRIZH AL, FEIGAUINIR 5 4128 B Wi I 2 21
2.5 A% AT EHMALRF PERK, elF2a & PERK, elF2o & FUKPRE (P<0.01). #4171
KT g TEBURHZIT PERK , elF2a 811 HLVK FI UL 3.
TR, IR, UL BN i
R6 AAVERT SIS PERK, oI 20 EEAFISE PERKC — D S 3 \D:
Table 6 Comparison of PERK and elF2a protein levels in
uterine decidual tissues of pregnant rats in each group clF2o . - - SHikba

(/B-actin, x+s)

EH 4 3 0. 7620. 02 0. 44+0. 05
AL 3 1.28+0. 13V 0. 95+0. 07" W A, IEW4; B, BB C, FMALINPRIT4; PERK,
ALk 5 4l 3 0. 80+0. 06" 0. 71%0. 04" B 1T ROBE N R s eTF2, FLAZ B LR N T 20,
1:: PERK, ZHFTMAG RAEAN BTG elF2a, EEBIPERELR B3 KAERFEBNAZ T PERK, elF2a & H K
HF 20, Figure 3  Electrophoretograms of PERK and elF2a proteins

a) SIEFULE, P<0.01; b) SEHIZ L, P<0.01, in uterine decidual tissues of pregnant rats in each group
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AHF 5T % FH DHT FIINS BE 4 285 25 19 07 v e Sr
PCOS & i JilE & ZEACHT I ™ K BB, 28w A AF
85 RS I L VR A AL, DHT RES A4
PCOS B M m HEFL R RS, INS&5F KR B
JE 5 BT . R R AR TR . A
W as R on, BRI A0 B8 P IR IG A5t B 0
DHEBAR . IR IR 2 | W ISOR IR 8
%, WHERRETIEWH, FHUERE. FEI5
B TIER A, RGBT, toh, BimiZ 2
BUZEMFIRE5 9.5, 12.5, 14,5 KAKT &0 Wi/l
PE AR S 0 R BRSO i i T 5

AR IR 2 7], IR B TR
(iR . BRsh R4, BRI R, HIRALTEIRTT
T NG PRI R, AN B HE B R R
FHZA G A R T8 5 18 A 2 MR %
T H BRI ZFIGIRER, NN PCOSHEA & 1R
0P R AP B A B 35 8 LA 1 R
MO BT, BoKR RS, RimAER, R
RELVAF L ik, AN RE i v AT, BRoTRFR, Jm
ZHRER =R, AREEFRIGC, FRUCANE, N
WL = HEIL, IGIEFRIRIA AN 2. iR
PR B, BUERERAUNR T, BIEREG
IR FRE AR 2y | Ll gE PR N I eh i i
2, AR, WERRE, FLuARRN, 5
ME AN, B A b G B, AT =
WESE, 75 16 U0 a8 A 0 ) 98 0 R N A Pk B
PCOS 5 M P 28 - I 5 R ACH LI B2 R B -7 YA
gt RS AR

PCOS. iR AP . WH IR I B JE Jie 45 5 g R
B TAEYW R ERS RN, LS b RS HE
I (UPR) {5 &S Y, AUFREY,
V5 AR R /N BT B LA I ERS W] S 3B = &
A T2 5 ERS WS 508 B RRE SN Y R
A R A A A O, 3K A A R A T P RS A
ARG CEER], T RE S S EURIG R E LT
WRIF S E Y A AT AT ARIESE, PCOS
o R 2R - B BRI Sl 2 R M A R K BT
U5 P R A A DG L R Y SRR i P i AL A, &
HHE E . 28 I, PCOSTi™ 5 ERS M 15 It
WAL AEZEAR G, WA B2 B 5 3 e
P ERS S &A=, AT B0 ™ .

DA T ) 2 5 o 8 P s 2 A DA R A

. 4%, BiGESRMEES . UPR AR
P AR & A R T & R T B B TSR A ERS
ARAS, 4N ) REAZ 2P m S 808 H RE R T
EZBARE, UPRSHEIMNG, LIRE N RS ™,
PERK/elF2a {55 5 1% & ERS () FE 24 1%, PERK &
ERS 1) G BEAL IR, IR JE 4% UPR (W 5 I8 H 2
— P AR RS S 0N PERK, UPR Al i@ i
] PERK Fl elF 200 1M B P 5T I 26 1915 WO A2
WM DIfE . GRPT84E N UPREAAEH T, W]
PR A IS SIS, FREO A T ERE,
BEL 1k 2 1 5T o [l P8 BT R SR AR, R ERS kA
B bR . M2 7E R PERK A9 L 37 306 £,
NN R AELE, 715 PERKAHEAER, Mfn2
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Effects of Modified Shoutai Pill (7 )l57.) on Endoplasmic Reticulum Stress and Decidualization in the Endo-

metrium for Hyperandrogenism and Insulin Resistance-Induced Fetal Loss of Rats with Polycystic Ovary

Syndrome

GUO Tingting', JIANG Meng', HAN Jing’, GUO Xiaozhu’, ZHANG Yuehui’
1. Heilongjiang University of Chinese Medicine, Harbin, 150040; 2. Heilongjiang Provincial Academy of Traditional Chinese

Medicine; 3. The First Affiliated Hospital, Heilongjiang University of Chinese Medicine

ABSTRACT Objective To explore the possible mechanism of the modified Shoutai Pill (%)l #L) for polycystic
ovary syndrome (PCOS) complicated by hyperandrogenism and insulin resistance-induced fetal loss. Methods

Thirty SPF-grade female SD rats with regular estrous cycles and in the proestrus phase were caged with 15 SPF-
grade male SD rats at a ratio of 2:1 every day at 18:00. On the next day at 8:00, female rats were considered to be on
day 0.5 of pregnancy when a large number of sperm and vaginal plugs were observed under a microscope in vaginal
smears. A total of 30 pregnant rats were obtained. On day 0. 5 of pregnancy, the pregnant rats were randomly divided
into normal group, model group, and the modified Shoutai Pill group, with 10 rats in each group. From day 0.5 to
day 13. 5 of pregnancy, the Shoutai Pill group was given modified Shoutai Pill solution at a dose of 26. 6 g/(kg+d) by
gavage, twice a day, for 14 consecutive days. Meanwhile, the normal group and the model group were given an equal

volume of normal saline by gavage. Except for the normal group, the pregnant rats were intraperitoneally injected with
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dihydrotestosterone and insulin from day 7.5 to day 13.5 of pregnancy to establish a PCOS rat model with hyperan-
drogenism and insulin resistance-induced fetal loss. All pregnant rats were weighed on days 0.5, 3.5, 6.5, 9.5,
12. 5, and 14. 5 of pregnancy; samples were collected on day 14. 5 of pregnancy to observe the embryo status, and the
embryo loss rate, average number of implantations, and average number of live fetuses were calculated ; transmission elec-
tron microscopy was used to observe the ultrastructural changes of uterine decidua ; Western Blot was performed to
detect the protein levels of protein kinase R-like endoplasmic reticulum kinase (PERK) and eukaryotic translation initia-
tion factor 2a (elF2a) in uterine decidual tissues; qRT-PCR was used to detect the mRNA expression levels of endo-
plasmic reticulum stress-related factors (Perk, Eif2a, mitofusin 2 [anZ] , glucose-regulated protein 78 [Grp78:| )
and decidualization-related factors Wnt family member 4 [ Wnt4], FXYD domain-containing ion transport regulator 2
[Fxyd2] , serpin family G member 1 [Serpingl] , secreted phosphoprotein 1 [Sppl] , glutathione peroxidase 3
[ Gpx3], metallothionein 1G [Mtlg]) in uterine decidual tissues. Results Compared with the normal group, the
pregnant rats in the model group showed reduced body weight on days 9. 5, 12. 5, and 14. 5 of pregnancy, an increased
embryo loss rate, and decreased average number of implantations and average number of live fetuses, increased
PERK and elF2a protein and mRNA expressions in uterine decidual tissues, increased mRNA expressions of
Grp78, Fxyd2, and Sppl, and reduced mRNA expressions of Mfn2, Wnt4, Serpingl, Gpx3, and Mtlg (P<<0.05
or P<<0.01) ; the ultrastructure of the uterine decidua showed obvious cellular damage, significant swelling of mito-
chondria, local bulging of membranes, as well as a relatively large number of endoplasmic reticula with obvious dila-
tion and degranulation. Compared with the model group, the pregnant rats in Shoutai Pill group had increased
body weight on days 9.5, 12.5, and 14.5 of pregnancy, a decreased embryo loss rate and an increased average
number of live fetuses ; decreased protein and mRNA expressions of PERK and elF2a in uterine decidual tissues,
reduced mRNA expressions of Grp78, Fxyd2, and Sppl, and elevated mRNA expressions of Mfn2, Wnt4, Serpingl,
and Gpx3 (P<<0. 05 or P<<0.01); the uterine decidual cells showed mild damage , with a relatively large number of
mitochondria, slightly pyknotic with intact membranes, but the number of endoplasmic reticula was reduced, with dila-
tion and local degranulation. Conclusion The modified Shoutai Pill may improve endometrial endoplasmic reticu-
lum stress and impaired decidualization by inhibiting the PERK/elF2a signaling pathway, thereby reducing the
embryo loss rate and preventing abortion in rats with PCOS complicated by hyperandrogenism and insulin resistance-
induced fetal loss.
Keywords polycystic ovary syndrome; hyperandrogenism; insulin resistance; abortion; endoplasmic reticulum
stress; decidualization; protein kinase R-like endoplasmic reticulum kinase; eukaryotic translation initiation factor 2a;
modified Shoutai Pill (#JfHL)
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