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i E: BM RAELZ W NN (endoplasmic reticulum stress, ERS) /15 TG AL FE 5% [A T~ 6 (activating transcription
factor 6, ATF6) /3% [F-F C/EBP [AJifKH (C/EBP homologous protein, CHOP) 15 51l 4% {35 UN S 6 % Th 8 R % (decreased
ovarianreserve, DOR) MI{ERNLE]. 735% Bl ig B AL FHH S DOR KEAM, 5%t M. ZFdi@Ed CRA
H1~2 Kig iR 0.2 mgke, 58 3~5 K ig M —EFEHUE 200 1.2 mgkg MFRTE) LR, . SiflE (4.85,
9.70. 19.40 gkg) H, HALZ 4 MG HHEINE KT EH4: ELISA AN MBI 8 & H 3 (anti-mullerian hormone,

AMH). SRR E (follicle stimulating hormone, FSH). Mff B (estradiol, E2). {E#/AEmZ (luteinizing hormone, LH)
K5 TRARF-FA (Hematoxylin eosin, HE) JL s Ol SRR LM, FE0 & HOUMHIATIT 4G qRT-PCR A I #5-4H K BRL Y
I Z ERS brEWE A HHA T 8 78 (glucose-regulated protein 78, GRP78). ATF6. CHOP mRNA &ik; Western blotting
¥ GRP78. ATF6. CHOP. ¥Mia& M K& &ML ABF-12 (cysteine aspartic acid specific protease-12, Caspase-12) &
HRIEKF . R CCK-8 VA% TR A ML W HIGEIKREE; ¥ AKUV R KON 4 i BA ., EABESHH., FAKS
H+5%r BIMEH. FABEH +5%REFHIMTEH . ERS MahfIF 2 & (thapsigargin, TG) 4, CCK-8 LKA
Hob e A L AR KGN 4RGSR Fluo-4 AM 55T (Ca") BOEIREMG IS AN Ca? i ; Western blotting A5l
HAHAMAL GRP78. ATF6. CHOP. Caspase-12 HARIAKT. 4R SxTBALE, BRAKRIPEL TERIEE TR (P<
0.05. 0.01), IMiE AMH. E2 /KFEFERL (P<0.01), FSH. LH/KFEZETE (P<0.01), ISR 40 EE N Z 80
A, HEFIRREE . DR R, KEPINEHETERS (P<0.01), HSUIEHETERN (P<0.01); HIHAM GRPTS.
ATF6. CHOPmRNA K& [AKIE. Caspase-12 T [ARIZ/KFEZETH (P<0.05. 0.01); SHEAMALE, FEEHAKRES
HL AR R IS T e R E TS (P<0.05. 0.01), FAZHAKRIMTE AMH K82 THH (P<0.01), FSH /K
SEEIBEG (P<<0.01), ZF@ANRIRZZ Y. mFEAKRIME LH K FEZRMK (P<0.01D), E2 KFEZFET & (P<0.05.
0.01), BAZ5HINEHALURLE NS ENZ, ABIEiER> (P<0.05. 0.01), F@EAHKRAHY . mflEHAKR
FL UM #4041 GRP78. ATF6. CHOP mRNA M [k, Caspase-12 A E LK FHBERIL (P<0.05. 0.01). fAIhs2I
0 40, 80+ 120. 200. 500 pg/mL ¥R A B2 B HES 2 Z %] KGN 45 (P<0.05); FAMEH +5%7 A MLiEH
MuAFig#%. Ca2*# &, GRP78. ATF6. CHOP. Caspase-12 B HRIAKFLHEEN (P>0.05); FABEZH +5%iRmEF I
EHAMMRE RIS (P<0.01), Ca*EEEK (P<0.01), GRP78. ATF6. CHOP. Caspase-12 FEHARIEK TP RE AR (P<
0.05.0.01). 251 E& 70 8RN R IS ThAL, 5 DOR BA B Gy 1EH, HAEFNLHI Al 68 5 #4% ATF6/CHOP
JEEE . HIH] ERS A K,
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Mechanism of Wenjing Decoction regulating activating transcription factor
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Abstract: Objective To explore the mechanism of Wenjing Decoction (#4:7%) regulating the endoplasmic reticulum stress (ERS)
mediated activating transcription factor 6/C/EBP homologous protein (ATF6/CHOP) pathway in the treatment of decreased ovarian reserve
(DOR). Methods The DOR rat model was established by multi-glycosides of Tripterygium glycosides, then the rats were divided into
control group, model group, femoston (FMT) group (Sequential therapy involving the administration of estradiol valerate suspension at a
dosage of 0.2 mg/kg on days 1 to 2, followed by estradiol and dydrogesterone tablets at a dosage of 1.2 mg/kg on days 3 to 5), low-,
medium- and high- dose groups (4.85, 9.70, 19.40 g/kg) of Wenjing Decoction. The ovarian and uterine indexes were calculated after four
weeks of treatment, the levels of serum anti mullerian hormone (AMH), follicle stimulating hormone (FSH), estradiol (E2), and luteinizing
hormone (LH) were detected by ELISA method, hematoxylin eosin (HE) staining was used to observe the pathological structure of ovary,
and the follicles at all levels were counted, the mRNA expressions of ERS markers glucose regulatory protein 78 (GRP7S8), ATF6, CHOP
in ovarian tissues of rats in each group were detected by qRT-PCR method, the protein expressions of GRP78, ATF6, CHOP and cysteine
aspartic acid specific protease-12 (Caspase-12) were detected by Western blotting. The modeling concentration of GTW was screened
using the CCK-8 method, and Human ovarian granulosa cells KGN cells were divided into control group, GTW group, GTW+5% blank
serum group (GTW+KBXQ), GTW+ 5% Wenjing Decoction containing serum group (GTW+WIJTXQ), and ERS agonists thapsigargin
(TG) group. The effect of Wenjing Decoction on the viability of KGN cells treated with GTW was detected by CCKS assay, then Ca®"
concentration in each group was detected by Fluo-4 AM calcium fluorescent probe, the protein expression levels of GRP78, ATF6, CHOP
and Caspase-12 in cells of each group were analyzed by western blotting. Results Compared with control group, the ovarian and uterine
indexes in the model group were significantly reduced (P < 0.05, 0.01), serum AMH and E2 levels were decreased (P < 0.01), FSH and
LH levels were increased (P < 0.01), the number and layers of granulosa cells in the ovarian tissue of the model group were less, the
arrangement was sparse, and the ovarian parenchyma was empty,and the number of developing follicles in the ovarian tissue of the model
group decreased significantly (P < 0.01), and the number of atretic follicles were increased (P < 0.01), and the mRNA and protein
expressions of GRP78, ATF6, and CHOP, and the protein expressions of Caspase-12 in ovarian tissue were significantly increased (P <
0.05, 0.01). Compared with the model group, the ovarian and uterine indexes in FMT group, WJTZ group, and WJTG group were increased
obviously (P <0.05, 0.01), the serum AMH level of rats in each administration group were significantly increased (P < 0.01), and the FSH
level were significantly decreased (P < 0.01), and the serum LH level of rats in the FMT group, WITZ group and WITG group were
significantly decreased (P < 0.01), and the E2 level of rats in the FMT group, WITZ group and WITG group were significantly increased
(P <0.05, 0.01).The number of developing follicles at all levels in the ovarian tissue of each administration group were increased, and the
number of atretic follicles were decreased (P < 0.05, 0.01). The mRNA and protein expressions of GRP78, ATF6, and CHOP, and the
protein expression of Caspase-12 in the FMT group, WITZ group and WITG group were significantly reduced (P < 0.05, 0.01). In vitro
experiments showed that GTW o0f 40, 80, 120, 200 and 500 pg/mL could significantly inhibit KGN cells proliferation (P < 0.05). Compared
with the GTW group, there was no significant change in cell viability, Ca*" concentration, GRP78, ATF6, CHOP, and Caspase-12 protein
expression levels in the GTW+KBXQ group (P > 0.05), while the cell viability was significantly increased (P < 0.01) , and the Ca**
concentration and protein expression levels of GRP78, ATF6, CHOP, and Caspase-12 were significantly decreased in the GTW+WITXQ
group (P <0.05,0.01). Conclusion Wenjing Decoction could significantly improve the ovarian reserve function of rats and has a good
therapeutic effect on DOR, the mechanism might be related to regulating the ATF6/CHOP pathway and inhibiting ERS.

Key words: Wenjing Decoction; decreased ovarian reserve; Tripterygium glycosides; endoplasmic reticulum stress; activating

transcription factor 6; C/EBP homologous protein; cysteine aspartic acid specific protease 12
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B S 25 TR T F% (decreased ovarian reserve,
DOR) J2 & 1 TSI 20D, INEEH i d & &
JoR &R T BN S D R R w1 . AR,
DOR KIRFEAWTFE, IR H H MR SR
BT, RRMEA R = B I 3 KT, R
AN S5 i PRAEIR , 15K 31 FH P BE 2 369 i e
FAHRMIE . 15 NG A AR S A R R
31, PRI 240, BT RS S 8L T
ZECE IR R, WOE N DOR IRRASHEALA, 1
15 R A FH HE 2 DOR A PR & ILAERY,  Hrp B RH
REZEN P EEFENAR, PME S E R R, 52
B RAERDIRE, P ERIGYT DOR RN E ) [H]
MHREMAE, #2ER%, WEINEDIR. REHH
H (EFRERD), HRAHE, . 5. . 5k
Aiy HEPHE . NS FAL BTIR. B FRER
HEHRN, BARMHRCE. ANEREKDIR IHR
FITEHTRITAZE .. WESERINTE, MEE
FE, FHA M Z FIaRHREE!, HAE DOR ¥RIT
HHREGSE IR S DOR EE MK, Mg EH
M REDIRe, WM EHEa s, HaEEH
AL EIRARAERE T, (HIRZ %077 DOR FI1EH
BUEI G ASTEMT, BRE 7 HIERNH, FIHRS RS
#iR9T DOR IR FALHI+4 b 2L

DOR M RAbrEE P ST 32, H gy b
FHJFRM N (endoplasmic reticulum stress, ERS)
HERMHEY, ERS M S HEMEZHE T 6
(activating transcription factor 6, ATF6) /%:3%[KF
C/EBP [A]J5 #& 1 ( C/EBP homologous protein ,
CHOP) & SIE BRI, SEUNEDIReN, =5
DOR &A1, B IR 72 A 3N, T 4837 AT 1 Bt ERS
G IR S B LR UE R B OP ST RE, $27~ 4% ERS
& itm 427 18 T UP HLAH G I B R S 00, T
ATF6/CHOP B 7E DOR i EIEH], IR&HIG
J7 DOR [ HARHLHI 2 75 5 ERS 417 [¥] ATF6/CHOP
WA AR — PRI . Aot FdE L @ Ak
ZH 1T IR R DOR ALY K NS5 SLUB0R. KGN 41
JoAEAI-12 N FE BT ERS B ER RS HIR)T
DOR BRI eALE], HIRZZ 16T DOR $R AL SLIG K
i, NHIT KB E Hedi .

1
L1 shIFILaRaHR

SPF ZHfENE Wistar K, 48 X, i (180+

200 g, MEETIRE (dbn) EMEARFRAFA, %

s WA P YE RIS SCXK () 2019-0010, 54
RTINS T, ARt a2
RK¥ELBIWERHME CHIESTS
DWLL202211007).

A BN EUR 41 AL KGN (b5 CL0603) T H =
PO AR R A A .
1.2 AR5

BAHHER: BT 12g GIES 21105414 H:kL
10 g (41’5 21100831). 1% 12 g (HIk'5 21103132).,
29 9g (iS5 21092821). #5745 9g (L5 21081911).
HPHE 6 g5 21073041). A S 6 g(it5 21030201
FAX9g Gt 21100441). Bilfii 6 g (L5 21104123).
A2 6g(HtT 2109211 D 7EF-H 6 g(Hlk5 21102331),
AHE 6g (IS 21102321) ¥y Zic 5 Bk, WE
FHbPEZ RS EE R, R 2N ERAIR AR
77, A R 2T R R 2 i) S (Rl
25T T TR EARUEY, ST HPLC VAR & i ikt
ITERNGE, Hrh& R0 0.89 mg/g. SRR
0.64 mg/g. PIHERR 2.03 mg/g. FIEERR 1.72 mg/g. Aj2%
1F 64.61 mg/g. ASEFH Rg FIAS BT Re HisE
5.71 mg/g. NZ 21 Rb; 5.87 mg/g. 6-ZH &K 1.62mg/g.
HEHF 17.64 mg/g. HER 32.47 mg/g.

FABZHHA (LS 1A439A, [HZ5HE ¥
733020422) W = WiiTA5 RS 250 A IR A 75 25
NI R G B 1 mg FIHLEZH 10 mg, LS
368148, 1124 fiiMHIE S H201503460) T [ 2% [
MR AEMFAR AR KERIEINIEE (follicle
stimulating hormone, FSH)ELISA {7l & (#t 5 MM-
70867R1) K ERME—FE (estradiol, E2) ELISA i
# & (L5 MM-0575R 1) K RFTE#E K (anti-
mullerian hormone, AMH)ELISA &7 & (#it5 MM-
0219R1). KM Z (luteinizing hormone,
LH) ELISA {5l (fit'5 MM-0624R1) 414 H i
DB S R BRA F]; MonScriptTM RTIIT ATL-
in-One Mix with dsDNase ( #lt 5 160543 ) .
MonAmpTM ChemoHS gPCR Mix (#it*5 130541)
B B S ERHEA IR AR 4% 2 EHE (it
P1110)\ Mayer 73 R 2= 44 (65 G4070). RIPA &
R (L5 BL504A). PMSF 2 (A EgHMHIF (5
091423231124) . 5X HEH EHZMER (5
ATXA18081) ¥4 H AL W R ERHEA R A A
CHOP /MREFIREDUAR (5 YM3668) TWH L%
Wi El; HmEE-3-BER AR (glyceraldehyde-3-
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phosphate dehydrogenase, GAPDH) %% w[EHiiA (3t
5 GB11002) WJE £ E Sigma AF]; ATF6 % ik
ik (5 00118445) W H N =& AVHEARB IR A
Hl; HIAHETT ST 78 (glucose-regulated protein 78,
GRP78) ZwlEpifk (it'5 GB11098). TiHL
Marker I (#lt"5- MPC2312083). HRP #ric il 5t
Fo P (LS AC231119001) ¥ ERINFE4E /R A4
BRI RA T SuperKineTM ##7Y ECL &6 (it
5 ATWG26081) 11 H U RHR A ARAE TR A 75
KGN & fEE Gits WH3124Z101) I9EE
DU RS MRHA IR AR IR R AR 7
P2 F11§-12 (cysteine aspartic acid specific protease-12,
Caspase-12) itk (it'5 GB11169) 1 H HIXFE4E/R
EYIRHEA IR A ERS EEhiEHE MK S
263193) JHFEE MCE A#]; Fluo-4AM (Ca* %%t
PREF, b5 S1060) TWH LA RKERAT; Cell
Counting Kit-8 (CCK-8, k5 C6005) 14 H 7511 5¢
EHMBHARA A
1.3 {425

EG11508 BYZH AN, RM2255 B4 [ Bh4¢
H#RUIAHL. DFC450 C BB REIHIR RS (HE 3¢
AT TU3OHG6 AU I8 KU 2 R 88 (IrbikH
MAEPRAF); Eppendorf AG 1% 5% PCR 1X
CFX96 Touch Hsi %) E & PCR {X. Power Pac
HC B HEIKAN S TY-ZY2 % # LUk, ChemiDocTM
Imaging System AU = R FERICRB R5 (£
Bio-Rad A ); Mini Spin M B0 HL (f#
Eppendorf A %] ); SW-CJ-2FD Uik TAE G (FRi
GIRTZFHEARERAF); HERAcell vios 1601 ! —
AALRRES FRFE . Multiskan FC ZUfAR1L. EVOS FL
5% T Aes (32 [E Thermo Fisher Scientific A ).
2 Rk
2.1 ZAmiRiEHE

PR 7 RORE L RS R T 1.88 g/mL (224550
I, BEEERRRE IR E 2 0.94. 0.47 gmL, %5,
2.2 HIERR. AR

BEALEL 8 N R XT IR, 23 M SCiik 7570308
Pl 40 LR ig RARZH (75 mgkg) #HA7iE
B, 1 k/d, ESE 21 do ARIE SN FE BAEAT 2 e 2
ST, AW AR HE D SR8 ) H I B 1 3R
AL S AWK S Eon e I, BIAChIE
RERR T3,

W IE AR RS D) (K BRBE AL 2 A AL AL 25 ia 2

CERZ 1~2 Rig ME=FF 5 0.2 mg/kg, 25 3~5 K
ig ME EEHLE A 1.2 mg/kg WP TITE) MR
2k, . EFIE (4.85. 9.70. 19.40g/kg) 4,
RRAH 8 R, HARR AT H KR ig &7 A4 T
NIRRT 0.5. 1.04 2.0 ). 252454 ig M
NG (10 mL/kg), XFREZH RARAIA ig AH AR AR
AR, 1k, ESE4 .
2.3 KRIMEIPENE R INEEME XM R K FEM

BUGHE, e KR E, Bul, =i
B 2h, 4°C. 3000 r/min &> 15 min, % 8EF &
Vi IR 7% AMH. FSH. E2. LH 50 654 1)
REAH GBI ERAKT
24 RKEFERIVERHEN

TS R RO 78, FROE % 2H K L OB
My ERAE, FEINEETERE

0 S5 0 = S /A

TERY =T ERR AR E
25 KRINERSKERIVEHE RN

KOV R T ERERRIGTE 4%% 5 g [
€, BUHEE R, s, R
JEE IR C IR, SRS R IK AR R AL,
Pty J5 V) ERRRE RO —HERIE R R R, ik
P, T A SIS T T
2.6 KFEOUNELAL GRP78. ATF6. CHOP mRNA
FE X Fak 46

HY 10 mg ZHZNN Trizol MR SIS SEEUE RNA,
FRAEARA G IS ) cDNA, TSI, 5194 T4
WITHE (R B ARAFESR, 519FFIE 1.
PCR KRN 95 CHIAME 10 min; 95 CAME:
10s; 60 CiB:K 30s, FLik4T 40 MEH. LA GAPDH
RSHREER, 272251 mRNA AN RIE & .
2.7 Western blotting #&UK FR P& 2H2] GRP78.
ATF6. CHOP. Caspase-12 EHRIX

HY 10 mg 443N\ % PMSF K RIPA 2R3
TR RS E A, 4 C. 12000 r/min 250> 15 min,
W E B3SO A _EREZE M Buffer, 100 'C4:
JEBAENE 5 min. HEHFEME 10%  ZFi FEMR R IN-
R IHBE B Yk, #5 % PVDF I, 5% g4 0
FIEWE 3h, —Pi 4 CHEILRH, TBST G, —
U IR E 50 min, TBST J5¥:, ECL KIGHIHST
S5, fH R Image-J BrE2 M Bt 45
2.8 ZHREEEFR R EHIESIE

KGN ZiHa & T 7 10%/5 4 3% i1 DMEM/F12
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Table 1 Primer sequences
A F5 (5°-3°) K lbp
GRP78 F: GGAGGAGGACAAGAAGGAGGATG 81
R: TTGAATACACCGACGCAGGAATAG
ATF6 F: TTTGGATTTGATGCCTTGGGAGTC 131
R: CTGTGGACCGAGGAGAAGAGAC
CHOP F: CCTCGCTCTCCAGATTCCAGTC 146
R: TCATTCTCCTGCTCCTTCTCCTTC
GAPDH F: AAGTTCAACGGCACAGTCAAGG 123

R: GACATACTCAGCACCAGCATCAC

Brgedkh, T 37 C. 5% CO, B5F7FAH ML 3% SPF 2%
HEPE Wistar K ERFENL X B S5TR4% (9.7 g/kg,
RS E) 4, 48 X, BEmd KR ig
MM Z54) (10 mL/kg), %R ig SR AR 28 18K,
1/, #E:T7d, Rk 2h 5, BESKRL,
3000 r/min 0> 15 min, UM, 56 CKBKiFEE,
28 0.22 um FFLIEMESE T BRE, —20 CORAFEFH .
29 BLBRZEMHESERREFE

ARUEAR AR SREG I — 350, K KGN 4%
5X 103 ANFLEFT 96 FLA, FHASFIE SR 1 &
NBEZTE (104 20, 40, 80. 120, 200 500 pug/mL)
AEERANA, R 6 NEAL, 37 CHFE 24h, BHH T
BE &L 10 uL CCK-8, 37 Ci¥E 1h )5, T
450 nm A BOERE (4D 18, THEGMEE R,
JHRIAFTE R = A /A sim

S EARZEHLIER KGN ApiEEN S

¥ KGN gifgsr e, F AL HH. &
ABEZH+HS%TAMEA. HABLH +5%iR%
LA . ERS Bah &3 M & (thapsigargin,
TG) 4, f4l 6 NEFL, 24h J5EEEIIA CCK-8,
T 450 nm AW 4 18, THEAIHAZER.
2.11 KGN ZHfaA Ca?" K E &

¥ KGN 4iffaf% 5X 103 AN/ALEFIT 96 FLIR,

ol

T L] L]
KPR R ZRN05E 4.85 970 18.40

B&H(gkg™")
Extigitbix: *P<0.05
*P<0.05

2.10

60

404

5P SRS %

204

E1

8 40%

TE

SrARE “2.10” TRk, R4 3 ANE 5L, PBS iE
e 3 %, FFLINA 100 pL i B 4FH) Fluo-4 AM T
YEW (2 umol/L), ZIMEEIFE 40 min, ¥ H 56K
J& PBS JEWE 3 I, Ei¥H 30 min, KH Image-J
A AT R CHREE 3T
212 KGN #Hfish GRP78. ATF6. CHOP.
Caspase- 12 BB RIAKFEM

F I “2.107 TR 4320 K A3l KGN 4H i
24h, PBSHE¥E 3 K, M 500 uL Z4f#E (RIPA -
PMSF=100 : 1) Z4f# 30 min, &|HCZHMI, 218 “2.7”
TN J51%3384T Western blotting £l .
213 FIHESHR

JiFH SPSS 26.0 AT EATEAR St b, 4
PAX +SRoR, BHRRF A IESDAG, NAHRER G Z
I MFHEATGETEAE B, LSD VE3EAT W 9 EL 4
3 Z#R
3.1 X DOR KRIPER FEIRHHIZN

WE 1R, SXTERA KRR, SR
KEROPE L FHEIBHEETFHE (P<0.05.
0.01); SHEEAYHELEL, iR 2787 & 4 KR Y
BRTERIEAH &S, FHEHLRE D
L EAEARRIPE L FERAHEER
(P<<0.05. 0.01).

250+
#H

wo#

200
1504
1004

50

SR MR ZENDiE 4.85 9.70  18.40
wa5/(gkg ™)

“P<0.01; SEAIAEE: *P<0.05 #P<0.01; FHEH.

**P <0.01 vs control group; *P < 0.05 *P <0.01 vs model group, same as below figures.

BEZ7% DOR KRINER FEREHIFME (X£s,n=8)

Fig. 1 Effects of Wenjing Decoction on ovary and uterine index in DOR rats (X £ s, n =8)
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3.2 %} DOR KFRIPEINEEME R RK RN
WK 2 fror, SXTRZ bhge, PR KRR i

AMH. E2 /K FEZERK (P<0.01), FSH. LH /K

PEFET R (P<0.01); SHEBANE, SAZ4H

150
T H
,jb 100 "
£ #it
Z - #
<EC 50 *k =
0 L] L] L
AR RIE ZRNDiE_4.85 970  18.40
wma/(gkg™)
207 sk
i
2157
E #it
- #
2 10 #
z |
= 5 ’—_L
0 T

1 ]
ST B ZRN0iE 4.85 970 18.40

W&/ (gkg™)

& 2

E2/(ng- L")

KEIME AMH KPR A5 (P<0.01), FSH
IR B FEAR (P<<0.01), ZFMEi@E L] K22z
AR KRG LH K FEERIK (P<0.01),
E2 /KPR ZFFE (P<0.05. 0.01),

407
o
307 ##
- #Hit
20 ##
#it
107 |_—.—_‘
0 T T T

WHEE B JFN0iE_4.85 970 18.40

WED(gkg™)

— H##
307 #
dk —_
—
207
107

1 1 I
WPEE B JFN0iE_4.85 970 18.40
BEmI(gke™)

iBZ:%%t DOR KR ME AMH. FSH. LH. E2 /KRS (X+s,n=8)

Fig.2 Effects of Wenjing Decoction on AMH, FSH, LH and E2 levels in serum of DOR rats (X £ s,n=8)

3.3 xf DOR KRINEALLFIBLEM AR LRI
=T

W 3 B, ik RREH K BRL P 5540 23 rh o 4 i
W2 HAREESH R %, w0, SRR
B, BT LK BR, O S AH 2R 41 i B K 2 B
AL HEFIR B OP SR A, R E B EE B
Fhkb (P<0.0D), MABINEEEEIN (P<
0.01); SHAIALLE:, 5452520 K R OpHA LGk
Y%, BammEmAEAAKRIVEAL R EF N
B E B EMEZ (P<0.05), B&%T. EHlE
HRB I E R E RS (P<0.05. 0.01).
3.4 % DOR KR INELHL] GRP78\ ATF6. CHOP
mRNA #83FRIZE IR

WK 4 Fioa, SxPIEA i, BRI KR
GRP78. ATF6. CHOP mRNA #HxXf Fik & 53T
(P<<0.05); SR LLE:, ZFE@dH A REZH
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