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F & FAH O AL L0 TY R R AR LM T AL BRI %95 R X 35 (ELISA)
A IR R & (FSH) (SRR AR R & M =B o -8R K F s RNA R 5> 5547 36 97 T
R EFEFRARENR, 22 FAEAAREFEABAAKRCO)FFHLARAS
AREE A 423 (KEGG) E & 44 . M AR AR T 09 97 Bk 20 4R 5 47 4L
AR R EE AT RA RATBAFAF ZANS D P KA FA, R EFHHZE
AB4k R il FSH % 4k (FSHR) L % B B2 A %, 2 MR & 9 (SAR) Mk B Z 4 A
KB F (IGF)-1. 8 2 48 I AL & K = 4 2 K (RAGE) .\ #% B F kB(NF-kB) #9 mRNA
FA ELISA 34 Bt 98 3R 58 B F (TNF) - IL-1B IL-6 7K -F 5 AR iE M v k-1 3b &
A A B AL EACEE (SOD) K -F 5 3 RIRA 4 A X e Rl 2 F Ha A
LAAR A 3 & G RPN B 48 Je ik 298 &% & (BCL)-2 . BCL2 48X X & 8
(BAX) (Bt R % & B (caspase ) . B4 48 AL K = 4 (AGE) \RAGE NF-kB & & %
B, &R IFEANR AR T EEA 465 L F RS . 5 EF T BAkE,
A 3T RARE I E AR A REI(H P<0.01) . D KA ZAFEANE S
BT RBA LS E (3 P<001), KEDRIPELERH S BMEMRG, Lifh
HFSH. E A AR ZE M =B Ao B2 BAK-F (3 P<0.01), RNAM FLER LT, 274
KA REAS07T A, KEGG £ M4 R I T, A 24N 7 693657 AUl & 535 &
AGE/RAGE/NF-kBAZ 5 il %, MM 54 R 7, 5AR T BA ik, A 240 F
% &) & 41 FSHR . StAR . IGF-1 mRNA £ 3.5 K F & , TNF-o IL-1B . 1L-6 7K F &

Wk H I (Received) :2025-03-24 &k [8] H 1] (Revised ) :2025-07-24 132 H I (Accepted) :2025-09-24 [ 255 %
H #1(Online) :2025-11-07

E £ (Funding) : [E 5 [ kPl 34 (82374212,81673811) ; 2448 F S AT 5T & 1K1 (202204295107020044)

% —1E& (First author) VLIS, -E0FoE 4, BRI, EZNF PG ERLS SIRI7 A R GRS ; E-mail : 18297475477@
163.com; ORCID : 0009-0002-8592-6736

{5 1E#& (Corresponding author) .5 #, FALEEIT, B BT, WA 500, 2 AF TG EZSSIGIT W4 RGBT
5% ; E-mail : hanhuidoctor2022@163.com ; ORCID : 0009-0007-5909-8523



- 806 * WL R 2R (R4 RT) Journal of Zhejiang University (Medical Sciences)

&, SOD #ik ¥ E M3 3% E 1K (3 P<0.01), ¥ K F S8 & kBl &
T (¥ P<0.01), H5AA xR A 24N & F F 4428 =& 9 BAX fo
caspase-3 £ A B ¥ (3 P<0.05), F KA Z 040 A & & BCL-2 & A 3 m (35 P<
0.05). HAER R, I 2ANE 7 P KA F 4 AGE .RAGE #= NF-kB % &
Fk R V(35 P<0.05), &7 & 20 RAGE .NF-kB mRNA & ik /K -F T K (35 P<0.01),
¢k R T AN A BB AT 2R R I R Bih , HAE A AULE] T Ak 5 AGE/RAGE/
NF-kBA5 5@ %A % .
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[ Abstract ] Objective: To investigate the protective effect and underlying mechanism
of Chinese herbal medicine Gandou Bushen decoction (GBD) on ovarian injury in murine
hepatolenticular degeneration (HLD) model. Methods: The chemical constituents of
GBD were analyzed using liquid chromatography-mass spectrometry (LC-MS). Forty female
C3He-Aip7b™” mice (6-week-old) were randomly divided into model, penicillamine
(positive control), low-dose GBD, and high-dose GBD groups. Ten DL syngeneic female
mice served as the normal control group. Body and ovarian weights were measured to
calculate the ovarian coefficient. Ovarian copper content was detected by complexometric
colorimetry. Histopathological and ultrastructural changes were observed by hematoxylin-
eosin staining and transmission electron microscopy, respectively. Serum levels of follicle-
stimulating hormone (FSH), luteinizing hormone (LH), estradiol, and progesterone were
measured by enzyme-linked immunosorbent assay (ELISA). RNA sequencing was performed
to identify differentially expressed genes, followed by Gene Ontology (GO) and Kyoto
Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analyses. A copper
overloaded cell model was established in ovarian granulosa cells (iCell-0114a) by treating
them with copper sulfate. Cells were divided into normal control, model control, and low-,
medium-, and high-dose GBD groups. The mRNA expressions of FSH receptor (FSHR),
steroidogenic acute regulatory protein (StAR), insulin-like growth factor-1 (IGF-1), receptor
for advanced glycation end products (RAGE), and nuclear factor kB (NF-kB) were detected
by quantitative reverse transcription polymerase chain reaction. The levels of TNF-a, 1L-13,

and IL-6 were measured by ELISA. Superoxide dismutase (SOD) activity was measured
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using WST-1 assay. Reactive oxygen species (ROS) levels were measured using DCFH-DA
fluorescence, and mitochondrial membrane potential was assessed using JC-1 staining
coupled with flow cytometry. Protein expression of B-cell lymphoma 2 protein (BCL-2),
BCL-2-associated X protein (BAX), caspase-3, advanced glycation end products (AGE),
RAGE, and NF-kB was determined by Western blotting. Results: A total of 1465 chemical
components were identified in GBD. Compared with the normal control group, the model
eroup showed decreased body weight, ovarian weight, and ovarian coefficient (all P<
0.01). GBD treatment alleviated tissue copper deposition (both P<0.01), improved ovarian
histomorphology and ultrastructure, and increased serum levels of FSH, LH, estradiol,
and progesterone (all P<0.01). RNA sequencing identified 507 differentially expressed
genes. KEGG enrichment analysis indicated that the mechanism underlying GBD’s
protective effects primarily involved the AGE/RAGE/NF-kB signaling pathway. In copper-
overloaded granulosa cells, GBD dose-dependently increased the mRNA expression of
FSHR, StAR, and IGF-1, reduced the levels of TNF-a, IL-1B, and IL-6, increased SOD
activity, and decreased ROS levels (all P<0.01). The medium- and high-dose GBD groups
showed a lower percentage of cells with mitochondrial depolarization (both P<0.01). All
GBD dose groups showed decreased expression of BAX and caspase-3 (all P<0.05), while
the medium- and high-dose groups showed increased BCL-2 expression (all P<0.05).
Furthermore, medium and high doses of GBD reduced the protein expression of AGE,
RAGE, and NF-kB (all P<0.05), and all doses downregulated the mRNA expression of
RAGE and NF-«B (all P<0.01). Conclusion: GBD ameliorates ovarian injury in HLD,
and its mechanism of action is associated with the suppression of the AGE/RAGE/NF-kB
signaling pathway.

[ Key words]  Hepatolenticular degeneration; Injury of ovary; Gandou Bushen
decoction; AGE/RAGE/NF-kB signaling pathway; Oxidative stress; Copper metabolism;

Mice; Granular cells
[J Zhejiang Univ (Med Sci), 2025, 54(6): 805-819.]

[ 45 B81E | 4R %32 ATP B B (ATPase copper transporting beta, ATP7B) ; i& 48 &,
# — Jft & % (liquid chromatography-mass spectrometry , LC-MS) ; 7 A A5 —47 42 4 &,
(hematoxylin and eosin staining, HE ¢ &, ) ; 3+ I o3& 42 M B % & (pregnant mare
serum gonadotropin, PMSG ) ; A %% £ B 4% M 2 # & (human chorionic gonadotropin,
HCG) ; 97 78 %) % % (follicle-stimulating hormone , FSH ) ; B 5% %, J& "R I} X 3 (enzyme-
linked immunosorbent assay, ELISA ) ; A 4% 3% 32 ] -T (tumor necrosis factor, TNF) ; A&
K. B Eagle ¥ 7~ 2 (Dulbecco’s modified Eagle medium, DMEM) ; 4@ el 3+ 23X 77 &
(cell counting kit, CCK) ; B, 4% K AL 2% K = # (advanced glycation end products,
AGE) ; AGE &4k (receptor for AGE,RAGE ) ; # AL 4 B AL B (superoxide dismutase,
SOD) ; B %8 il itk & 5 %% & (B-cell lymphoma protein, BCL) ; BCL-2 #8 % X %& & (BCL-2
associated X protein, BAX) ; Bt X % & B (cysteine aspartic acid specific protease,
caspase) ; # B -F kB(nuclear factor kB, NF-kB) ; &£ B} &4k (gene ontology, GO ) ; 7% #f
KB 5 KW AT A4 P (Kyoto Encyclopedia of Genes and Genomes, KEGG) ; &
WS R F A F A A B R B 2 (fragments per kilobase of exon model per
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million mapped fragments, FPKM) ; 8 &84 4% B_J% (polymerase chain reaction, PCR) ;
FSH % #& (FSH receptor, FSHR) ; & B B 4 #%, & 18 1 %& & (steroidogenic acute
regulatory protein, StAR) ; & £ % #f £ K B -F (insulin-like growth factor, IGF) ; 7K
v 8. (water-soluble tetrazolium, WST) ;2,7 -—& % b E =L@ Es (2,7 -
dichlorodihydrofluorescein diacetate, DCFH-DA ) ; 2 4+ %, 9% 3T i€ i% (radioimmunopre-
cipitation assay, RIPA ) ; SDS J& & }is Bt i % ik ® 7k (sodium dodecylsulfate-polyacryla-

mide gel electrophoresis,SDS-PAGE )

I AR AS M —Fh i ATP7B 58728 5 1R I W
Yo R Bk A M A I B AR O . 1o 4Bk
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([ 2457 H31022286) Ry [ B 251512
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B A BR BT AT 2 5] 77 5 5 3 5 H HCG (18 25 1
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/I BRUME — 1 ELISA 3050 & (JYMO0379Mo) . /) i
Zi i ELISA 157 & (JYM0374Mo) . /)M ) TNF-a
ELISA i 7] & (JYM0218Mo) /) Bl IL-1B ELISA
) & (JYMO531Mo) . /Iy Bl IL-6 ELISA i) &
(JYMOO12Mo) ¥ 4y i [l s DI I e A= W BH A
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25 WOK BV 5 K P R K BT &) B 0 R
g, e n RS AR TR TR R .
1.3 LC-MS% & G ANEF 7 hi s
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AN 0.1% H IR CIE AL L. 4 Q-Exactive
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1.4 SEBG Yo Kb A R4
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P25 T 5B FAIE W 5 R AL 4 T 5 %
0.1 g/kg; I E 4N 17 410 45 2557 4% 70 ke /R
AR R 6.25 5519 H 5 JIF G 4N E 7
JINTR A ) 5 24 70 R T AN B R R R A
1205354 5.7 1 11.4 glkg) o £52H34 L4 20 mL/kg
Y, HR1K,ES4H .

T S5 R R 45 K 9:00—10: 00, 4% 26 1 4t
10 IU PMSG. 24 hJ5E2HH 4 H/NRES 1% 1%
EL bE 22 41 (50 mg/kg) HEATIRREE . A2 ) B B8 07 A7
T HEE R T HE e, A5 0 1 55 [ 2 T 5

WP H TS S SR . TS PMSG 48 h,
W B LR A 6 /N BB s 12 43 10 TU HCG . [R] B
14 hJ5, JE I T S 8G E B 22 M R e, DA IR 5 i
B M ARAS , B0, BT , —80 CI-fF. KT,
I3 S Ak BN B BBOBUA B 55 T — 80 “CRAF,
DA% 4 25 R0 5 A RNA U 4347 -
1.5 AR A E R0 O S5 159 B0 5 R A

JIEA 7N BRUAE SRR IR I PR 2 JBR T i BB LA 57
i, 45 B AR W e EAU TS AR E L 1
CNTE B3 QYR 2 EPVRIIETE N8N RN
HFx100%'"7',
1.6 254 Lok R op S 2V 5

R ) 5 I R0 1 B S XK
o Vit RO 8 20 20 Y VR A i & 96 FLAR .
68 DK 7 92 ARSI AL, 18 ' 32 9% 4 600 nm, i By
A 700 nm , A G EEE S
1.7 HE ML A ZIE S

W £ /N R IR ALY F 5 i A T4
66 CJ% F 20 min, 22— H ORI WRAL PR =K, BRIK
5 min; Jl 100% . 95% F1 80% . B %5 W 43 ) 4k ¥
3min. HARBEWIZYES min, 1% R L5k
e AP R Al T L YR R BORD R K b gk T
o 95% L BEME K 2 min, PET YL (0 IR YRR
WRUBK B B R S SR O S 2L e
Sk
1.8 BT HBEON L S LA

IUHT 6 B0 S0 2LV A2 1 mm® (A SR, F
2.5% I TP GE 24 b ZBERR R R MR,
BT 1% FR R [ 7 W [ 2 by, IR id I 85% .90%
F100% S AT K o fi IR SN e ik B
Ab 3 30 min, 7€ 12 1] £ 19 25 S0 Bl R S0 09 Bt
REWHIRE 2 WG I FIHREMIE .
J5 A SN T U A, SRS 70 nm.
IR A7 3G, SR K oh ok, 32 3 oL B8 R s
IR L st AR b
1.9  ELISA L& A FH i & K F

WA M AR AR, B 2R ##E 20 min J5 LA 1000xg
B0 20 min, 2R J5 i B ELISA 4 51 & 4 #r 1L 75
FSH B RAE L ZR ME BRI 22 i 7K
1.10 RNA W30 ik 22 S R A BE KT 64T GO Al
KEGG B & Hr

DAIE X6 B B AYT RE 2 MU 2 AN B 1K
7 5 28 B 55 40 21 rp SR LA RNA, I ] Agilent
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2100 A= 9143 BT ARG ) RNA fi4 58 25 R
K B A I, A T SC 24 B 50 B I H bR R AL
BAE 5 1 K #E 4TI A, J5 H Hlumina NovaSeq
6000 M7 , 724 150 bp BT AR Ui 1304 . FBr¥zk
FIER N I (B S AR T SE A 3 ) LA R AR o
FER IR A T 08 TR HISAT2(2.0.5) 4%
X i i S S MW A AT et . FH
featureCounts (1.5.0-p3 ) 154 B 5 21 554~ 52 [A] 4152
Bro SR AR 3 DR BT AR S ) FPKM,
FFT A S B2 R 2 8. DL P<0.05 Fllllog,
& SR EU> 1 N I AR , SR DESeq2 #5147 22 5
FIRFE N Ao 3 H clusterProfiler 3% {4 3k 47 25
SEFRIRFENAY GO FIKEGG & HE4H7 .
111 s IR ordl

B 55 W0URL 4 ML 8% 52 T 5 10% 16 2R 10T 9
DMEM (7% 100 IU/mL 75 % % . 100 pg/mLiER =)
W JRE T 37 °C 5% AR IR S SRR . 4
WL AE 2~3 AR —K, 1555 R KRS £ H

BBURT 50 A= 4 1% B AU 48 i H2 T 96 fL
B (B ALY 1X10°A4>) Hr, 43 Sk TE H 6 R4 A5 A
XA M SN A AL o 1E R X AL AU A
DMEM ; 5% 8 X6 Bt 20 43 5 A & A [ ke
i1 (0,100,200, 300,400.500 1 600 wmol/L) fit
DMEM , 7EAN[RI I B (12,24 .48 .72 h) Jill A CCK-8
DA 6 L T A 1 e VR B o I AN 4 0 )
T A R e B i JH 2 4 B R T3 (0.1.,0.2
0.4.0.8 1.6 F13.2 mg/mL) FEcAEVE FH e it AR
() DMEM . 7E it 12 4] f5c A3 4 FH B[] 2 53 301 46
=WJE SR, AL 10 pL CCK-8, 4k 4L
i F% 1 h 5 76 I A A I 43 450 nm b 2 45 £LL
PR AL, 5 T 2 5 32 1) B A P R o
1,12 & 2 00 5% 5% PCR K I 40 it I fiE &% AGE/
RAGE/NF-«B il B AH G HE A mRNA ik

Wi A B SR G, A 1 mL TRIzol $2HUEL
RNA, 515 Ja MR ST 5T BEFN 75% £ BEAb
FH, BF RNA 33 58 e DNA, SR 5 54T PCR Y38
P SEIR 95 °CL 1 ming 95 °C, 20 5360 °C,
1 min, B 40K . NSHEEMH B-actin LIF5145'-
AGTGTGACGTTGACATCCGT-3', F i 5l ¥ 5'-
TGCTAGGAGCCAGAGCAGTA-3'; FSHR I i 5l
Y1 5'-TAAGCACCTTCCAGATGTTC-3', F i 5|1 ¥
5'-ATCACACTTTCAAAGCTCAG-3'; StAR I Ui 5|
¥ 5'-GGTTCAGGCCCCTAAAATAA-3', FiE514)

5'-ATTCTTGAGCCCATAAAGCA-3';IGF-1 L5
¥) 5'-CCTGTCCACCCTTGAGAATC-3', FiF 5| ¥
5'-TAGCACCACATTGGCATAGC-3'; RAGE I iif
5149 5'-ACGGGACTCTTTACACTGCG-3', F i 5l
¥ 5'-CCTTCAGGCTCAACCAAC-3'; NF-«kB I iif
51 %) 5'-GCTCCTGTTCGAGTCTCCAT-3", F i 51
¥ 5'-TTGCGCTTCTCTTCAATCCG-3', R 272«
BT SR AR Rk i
1.13 ELISA 35 TNF-a IL-1B \IL-6 /K-

WS B 55 0 200 A, A T 1R 5k 2 o A
o M B, 48 R VR Al AR A, B S T 1000xg
2020 min, WA LT , ff ] ELISA 350 & 43
BT TNF-ou IL-18 1 1L-6 Rk 7K,
1.14  WST-1 Fe kil Sob K-

W A MR AR 2L B0 5 L B 20wl HVE W,
i B8 SOD M 5 17 80 100 B A5 4600 48 L SOD 7K F-
115 SORERER 25 G I 2 40 A I 5 3 4 4 A
ERNZRLAR R

WA 45 AT 40 i I I R A0 i vk B =R (1~10) %
10%mL; fil A 10 wmol/L DCFH-DA 264,37 °C
J% 8 20 min, H:[8] 5P 3~5 min {2 2) . [ APRE R
Y Ve A A B, W E e, B IR £ 2% b
WV A A R PR YR D) 2 B R AR B . SR X
2 ARG T 5 P A K

WSO A5 A 200 L, P15 1 6 2 R 1A% 200 L G
Ko HU10 7 ~60 734 A 8 2 T 0.5 mL 15 77 &
Ho 1500 W JC-1 Yo T /1 i FB 40, 37 °C.
5% A Ak B 5 A B 20 min, 600xg B L
4 min WA A0, A JC-1 35850 & g 2 2% vh i vk
BEPIUR, 5 FHOE i JC-1 Y (0 28 vh il 2, i fiff
FH it =20 RSO At B R A A . AR R AR
P2, BVSORLR B A7 52 450 40 L (2R 2580 o 42
240 i 1 A
1.16  H5 A S E A A At 93 7~ B2 AGE/RAGE/
NF-kB i A1 5C 8 1 #58

WCHLA B REAS , T A RIPA 21 i 24673 600 pL
ZUf . 12 000Xg 5.0 15 min, WA MR . ¥ 5x
SDS-PAGE & 1 AR A 22 R LA 124 1 LA
W B Y 2 RE . B B TE W KT o A
15 min DA S8 73 28 VE . R ERE S B 4 AR E)
SDS-PAGE AL, B:fL N 5~10 L, 80 V &
JEHLUK, BFEA 1 he B SRR AF 5 4% R K
71N B4 R SR A R M B (T S A HH st e it v 2~
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3 min) 37 AFEBEZE pPI 5 min, 76185 & LR T #%
B H5% BN EZERTFEH2h )G, A
BAX . caspase-3 . BCL-2 . AGE .RAGE I NF-«kB i {4,
caspase-3 Fl NF-kB HU A F B LU 724 1: 5000, BAX
A BCL-2 HUAAH BE LA 4 122000, HAHTAFR B
FE 35 0 1: 10000 055 B 100 B AR o 4
P BEARIC ) 40, EIRMEE 1.2 he MATER
VB, B R PR 10 min, SEPRE =R AL AE
R IR B A I B 1, SR 5 {8 FH Image) #4443 Hr
EHIKF.
1.17 Stk

K I SPSS 23.0 #AF #E 47 g it ar Hr . il
GraphPad Prism 9.0 [, 1T ds LIS epnifE
25 (zexs) 7 , Z2 41 1A) LR FH 2R ) 7 2293 1T, R
ARSI REAR LR FH e K23 . P<0.0S F#n =5 H
EEN -9

2 5 B

2.1 G ANE AR S A

JiF 52 40N B 7 AE 1 B F RN AR R G 3
g 5 0 3 ] DL B T 1, Pl rP R 0 £ 2 B DL B
1. FEANE AR R IS 1465 Fh k2% i
Oy, EEN A (18.5%) (525 (15.7%) & i
225 (10.9%) R i1 25 (6.3%) AN E I (4.8%) .
25 W 2 (8.2%) . Wy R 2K (4.5%) . K JE & 2K
(2.6%) % , HP EHA LML B W aiEEER .
FHERER B R /NEERR L 7T K2R GRS HR

RETRE (HF2)
2.2 FT RN OAE AR RN S AR (2 B
LA LV

5 IE X IR 2 e A, ATk M 2 B 5 R
%, B0 SEZH 2 i 55 19 i (1) P<0.01) 5 SRR}

R SN RBON N SLLH U & LU

Table 1 Comparison of ovarian coefficients and copper content in ovarian tissues

WRZH H A, T B AL T EANE R /N R 2L
B RBOA TR R O SR A N (3
P<0.01), W31, 25847, BF EANE 7 ] A
O ELZH SV, A — e R b s B SR R B
2.3 JHFEANE AR R OS2 2 B AR 4
FIEE S sh F a4

HE Yo 25 5 R, IE 5 B4 45 0Pt &
B AEHE, Horp B RE A0 i 5 R S0k 40 i e S R
128, HEF 3 55 5 4580 %) BE 20 B B2 1 B I 368 )9
AR A5 BRI ZE 40 , DA ORI R T, A B 3
AR Y A = N = 770 N il R =l i 0 R
YR/, UK % B T RS IR B9 9 T 2 A AR R 4 i
o W1, SRR, T EANE 7 AT s B S
ZH 2 BB 7

75 ST B LSS e B, 5 T R IR HR A,
TR XGF R 2 2 A B A n e (R B /L, B
8K, A v R AR B N, SR AR U IR D 8T 2k
AN FR A LA, 7 M AR B 3 KGR
A SO R S M B G, SR SR b . L
B2, S5RARIR T 540 517 T s N S5 1 4
43
2.4 FFEANE IR TSR R I A 5 R K

55 TE X AL L, AR X IR I3 FSH
TR A R ME 2 KT AR (35 P<0.01)
B R RUNT REZH L3R, 7 2 e 2 FHAS [R] 551 6 JHF 52 4D
B AL FSH B R AR pRER ME 22 R K
Y17t (8 P<0.01) , B GANE AL T RE R S
yYF R E A R 2, 4 RER IFE A
' 37 T R A 7 T R A BRI R 2L o
2.5 FFEANE AR AR RO S SR Rk

5 IE R MR oA, BT IRAL A 2174402
SEFRIRFE s SRR AL A, IF S AN A
A 1119 ERRIBEERN . Hrp
A 25 3R S B (B 22

among different groups of mice 4 ) R 5079,

(z25,n=10) GO T 4 4 H7 405 At i (i

| hE(g)  IEFE(mg) BIHERR(%) HE i (umol/L)* B[ 2A), AWyt B HEAS B =1 2

TEH X IR 24.10:0.29™  21.9x1.4™  0.091x0.005"  0.690.34” X B T4 2 iy i it B T
RIS 2 22.83+0.81 17428  0.076:0.010  22.55:1.66 WEW R AN SE 4l 4,
HEMH 23.780.67°  19.5¢2.8  0.082+0.010 6.51:0.80" I I8 20 45 HE 42 BT = 1) 2 40 i A
JIFEANE /NI B 23.19£0.85 18.1+2.8 0.078+0.009 13.04£1.60" B TN Sl R N R
AN R4 23.40+0.78 18.8+2.5 0.080+0.008 7.61+0.93" HE=RIKEA5Y, 7 FIfeHE

RIS B 2H HE 8, " P<0.05, 7 P<0.01. *n=6.

2 = AR A M S ST 2 A 2
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Figure 1 Ovarian tissue morphology of mice in each
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Figure 2 Ovarian tissue ultrastructure of mice in each

. . - group
group (hematoxylin and eosin staining)

TG 40 T DR A AR AN R R A A L R GTP S A i B S AR R I AN ]
it I 1 fiE 38 1t #8 [5] AGE/RAGE/NF-kB 15 518 }& & #E14

KEGG 23 Hra e won (& 2B B2 3) , AGE-  J71EM.
RAGE (55 % A MEH A INFE S8 . 2.6 BRERHATFIF SANE 750w i 2
i B8 A S [i) B B 2 751 4 5

R2 SUVMFEOKE 0 450 0 55950 240 89 98 5 7 300 pamol/L

Table 2 Comparison of hormone levels among different groups of mice

i FSH A mE M T4 R 50.5% (K 3A) . KRt AWF5E A8
B (ng/mL) (pg/mL) (pg/mL) (ng/mL) 300 pmol/L T TR 4 VE b e AR =, LA
TEH T HR A 56.4+2.57  8271+119™ 241.1+6.5" 13.81+0.94" A3 3 228 B S5 R 40 A A
LRI HE2H 18.6x1.1  1847+123 90.1+4.4  2.52+0.29 508.1.6F132m ofmL Y JEE W T
— ON 1. . ) E)
R 442097 54252007 1763:2.67  9.62¢0227 ., o L
JFOANE /R4 28.5£1.27  2607+917°  118.2+7.07  4.60+0.47" SN R 0.1,0.2,0.4 mg/mL i

i P ', N
PO A EAE  45.020.57  5784+197" 181.8+2.0™ 10.00+0.53™ A ML SR T B i, ELATIAF 75
ORI IRAL LB, P<0.01. FSH : S R R 24 0y vk B S i iR (39 P<0.05)
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Figure 3 Effects of copper sulfate and Gandou Bushen
decoction on the proliferation of ovarian

granulosa cells
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Table 3 Expression levels of FSHR, SiAR, and IGF-1 mRNA

in each group

(%+s,n=6)

a5 FSHR StAR IGF-1
1EH R R 2 1.00£0.04™  1.00+0.06" 1.00+0.04™
A NF AL 0.64+0.04  0.54+0.08  0.53+0.04
FEANE /N R4 0.75£0.017  0.70£0.017  0.63+0.02™
JFEANEZ R4 0.83£0.02  0.78+0.017  0.72+0.01™
FFEANE B R4 0.89+0.027  0.84+0.02"  0.83+0.06™

R X BRZH LG, T P<0.01. FSHR : B fill ¥ 2 5% 4K
StAR : FEFFEAE A METR T B 1 1GF-1: R R AE K F 1.

7 T AN 8 R 2 2 O SR SR 240 Jifd rp G
I mRNA ik,

2.8 IR AN 17 R AR 22k B 53 U 40 iy 5%
K

5 IE 5 6 B4 b A, A R X BEZH TNF-
IL-1B . IL-6 /K 7 T+ 5 (#4 P<0.01) 5 545 74 %if B 44
HOB I AN B 145 7 4 TNF-a IL-18 . 1L-6 7K
SRR () P<0.01), L3R 4, S5 R4RR, IF 2 AbE
T R ACRA 3o 28 D10 L AT 40 4 i AR
R4 540 HLBUR AN M TNF- TL-18 F1 TL-6 35 7K

ik
Table 4 Expression levels of TNF-«, IL-1B, and IL-6 in

each group
(pg/mL,%+s,n=6)
A5 TNF-a IL-18 IL-6
IEH X R 5074307 57.0+3.8” 54+5"
R HE 24 109319 165.7+4.4 3204
AFEANE /AR 103246 14354567 29047

JFOANE B RIEAH 943+117 108.1x1.6™ 2455
FENEHAGEA 739428

SRR BB ZH AL, P<0.01. TNF-cc: R IRSE A F-a.

90.3+3.4  203+6”

2.9 S ARNE 17 A o 2k D S SOR 4 A 4
AN AN E A 45 &

EIEH X B2 LA, BRI B4 SOD Rk s
D S VAR SO R BE T 5 AR R ZH LA, i
AN 45 R B2 SOD F kM hin PR A iR
JEREAR (X P<0.01) . ULEHHEI A FIK 5. 45 R4
7, AN B R ] ok 26 D SR O 48 B ) 4
Ko

5 I X MR LA, A A ZH 2 AR $5 4
FHPEE(P<0.01) 5 SHA IR ZH g, I 24N
K2 SRR 0 % T B (14 P<0.01) , ULEfE
KI3B IR 5. 25047, I AN B 7 T i/ ot
O 5L R0k A i 2R 405 1) R A
2.10 G ANE A0 ik 2k OSSR 2 A T
KR HFRIA

5 IR R R L, AU 2 AR M T
BAX Fil caspase-3 2 i34 fil (£ P<0.01) , L 1-4
1 BCL-2 FE ik /0 (P<0.01) ; SR %T B 20 s,
i 54D B 1 45 7] 1 4 BAX Fll caspase-3 25 [ il 20
(¥ P<0.05) , S ANE 7 v 7] B 2K 50 i 40
BCL-2 £ 1A N (3 P<0.05) . WLIE 4 Figk 6.
PR AN B —E BT TR
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Table 5 SOD, reactive oxygen species levels, and mitochon-
drial damage rates in each group

(%+s,n=6)
4yl SOD Tk S IREN
(U/mg prot) YR E PR (%)
EHRTIRA 17.68+0.32 3835241808 8.33+0.50"
AL HEZH 8.16+0.25 18831546285  20.33x1.38
FE#NE% 9.13x0.18™ 161 5802562  18.50+0.26
Nilh=¢:)
JFE#NE% 13.0520.24™ 113 3661519 17.17+0.55"
L ab =)
AFE#NE% 15.78+0.60° 96 0644673 14.10+0.17"
KA

SRR BRZH LA, P<0.01. SOD « 8 S8 AL M s Ak i .
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Figure 4 Electrophoretograms of apoptosis-related

proteins in each group
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Table 6 Expression levels of apoptosis-related proteins in

each group
(%+s,n=3)
S| BAX BCL-2 caspase-3
1EH %) R 0.13£0.05"  1.2740.09" 0.12+0.03™
AR X I 2 1.06+0.06  0.5320.05  1.55+0.05
FFEANE /R4l 0.80+£0.07°  0.64+0.02  1.15+0.10"
JFEANE R 0.47£0.097  0.74+0.09°  0.79+0.09™
JF AN A RFEAL 0.29+0.09™  0.94+0.03  0.66+0.08"

RN B2 148, T P<0.05, " P<0.01. BCL: B 4t Jifd ik (™ 953 &
F;BAX:BCL2 M X &EH ;caspase:ﬂj'ﬁ%% il
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Figure 5 Electrophoretograms of AGE/RAGE/NF-
kB signaling pathway-related proteins in

14 NF-
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Table 7 Expression levels of AGE/RAGE/NF-kB pathway-related proteins and

mRNAs in each group

Tl AR SR A0 15 2 g, L
P il P8 T G BE L A R AR E
SERHER AN RES . DA, T

(x+s)
q HE A (n=3) mRNA (n=6) E%I\ l% {ﬁﬁﬁiﬁﬁlﬁ% AGF’/
AGE RAGE NF-kB RAGE NF-kB RAGE/NF- kB {5 5 i B% 2 3% &
oy ¥l 0.30£0.09° 0.36+0.09 0.18+0.10” 1.03+0.28" 1.00:0.02”  4E EALIN I ST /K EHREE
HERXE AR 1.03+0.10  1.09+0.07  1.07+0.11  2.49+0.05 1.78+0.04 Hil b 28 S B IR S G, X oM S
AFEANE /MR R4l 0.83£0.09  0.80+0.10° 0.88+0.09  2.13+0.11"" 1.55+0.05™ S 1 40 S B 28 5 T RS LA
FFEANE R4 0.7320.06°  0.61+0.107 0.58+0.04™ 1.88+0.05™ 1.45+0.02" FIF71
FFEANE B ARFIEE  0.48+0.09" 0.46+0.03™ 0.38+0.06™ 1.39+0.13" 1.20+0.03™

BTy S5 AL 240 M AR D B 521

SR IR 4] LS, "P<0.05, 7 P<0.01. AGE: BB FE AL 2K 7= ) ; RAGE : AGE %

1R NF-kB: #% KT kB;mRNA : 5 RNA.
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02T R ARAZ A P A AR /N LR S22 SO 25 Mok
RGBT R, Bk B SRR KR
WY Yang S0 & B, 2 85 T4 44 KA 0]
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