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Abstract

BACKGROUND: Most of the formulas for the clinical treatment of premature ovarian insufficiency have evolved from the basic formula of Liuwei Dihuang Pills,
and have achieved good therapeutic efficacy. Currently, most of the experimental studies on Liuwei Dihuang Pills focus on morphological observations and
physiological and biochemical detection of in vivo animal models, while fewer studies on molecular mechanisms have been reported.

OBIJECTIVE: To explore the molecular mechanism of Liuwei Dihuang Pills in the treatment of premature ovarian insufficiency based on the receptor gamma
coactivator-1 alpha/mitochondrial transcription factor A/reactive oxygen species pathway.

METHODS: Premature ovarian insufficiency model was established in mice by intraperitoneal injection of cyclophosphamide 120 mg/kg combined with
busulfan 12 mg/kg, and then Liuwei Dihuang Pill suspension was used to intervene in premature ovarian insufficiency mice. After 12 weeks of intervention, the
levels of follicle-stimulating hormone, luteinizing hormone, estradiol, anti-Mullerian hormone, 8-hydroxydeoxyguanosine, total antioxidant capacity and reactive
oxygen species in serum of mice were detected by ELISA method. The morphological changes in mouse ovaries were observed by hematoxylin-eosin staining.
The ultrastructure of mouse follicular granulosa cells and the apoptosis of granulosa cell mitochondria were observed by transmission electron microscopy.
The expression levels of receptor gamma coactivator-1 alpha and mitochondrial transcription factor A in mouse ovarian granulosa cells were detected by

immunohistochemistry.

RESULTS AND CONCLUSION: Compared with the model group, serum levels of follicle-stimulating hormone, luteinizing hormone, reactive oxygen species,

and 8-hydroxydeoxyguanosine were decreased in the experimental group (P < 0.05), and the levels of estradiol, anti-Mullerian hormone, and total antioxidant
capacity were increased (P < 0.05). Hematoxylin-eosin staining showed that in the model group, there were more atretic follicles and corpus luteum forms,
some secondary follicles, and interstitial fibrosis and hyperplasia; in the experimental group, a large number of atretic follicles, few corpus luteum forms,
primordial follicles were observed at the edges but there were few secondary follicles and no mature follicles. Transmission electron microscopy showed that
the organelles in ovarian granulosa cells of mice in the experimental groups were relatively intact. Immunohistochemical results showed that compared with
the model group, the expression level of receptor gamma coactivator-1 alpha in the ovarian tissue of mice increased slightly in the experimental group at the 4™
week, and there was no significant change at the 8" and 12" weeks. The expression level of mitochondrial transcription factor A in the ovarian tissues of mice
in the experimental group was transiently increased at the 4" week, and then slightly decreased, which were all significantly different from those of the model
group. To conclude, Liuwei Dihuang Pills inhibit ovarian granulosa cell apoptosis in mice with premature ovarian insufficiency to a certain extent through the
receptor gamma coactivator-1 alpha/mitochondrial transcription factor A/reactive oxygen species signaling pathway, thereby improving the endocrine function
of the ovary, enhancing the antioxidant capacity, and attenuating the degree of oxidative stress damage.
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ARk, Lot TAE 0 R AR g 70 5 HARYS, 330 H 5 K
PEON BT REA 2 R R AW . PR S 9 BRI 5T
RN 1 R 2 A FE e 2R R AR R, ERIEER
R (BFEAITARERYT ), s RAGTT 3 B0 OF S 1
BHENNATIET o FBEEERZ (cyclophosphamide, CTX) J& &
RtIT 22—, V20 iR IR 2 5 S0 S 1) pe
15, ELFEUR AL AR e . ORI R AN [ 2 L
TR SR AR T A I B B, HRioa Az
FH R I Fe A 13 2 1) 2% T P B9 S T RE AN A B A Y (1 4
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RBMAIGBIT REITE ERBYTIEESE, OS2 H TR
MEEBRITIENZAY), R T EFEREAMESE, I7 R
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OB, 4T85 KN R AE K IR AR oK, iR
TEE, JGRE A 12 h/12 h BREEIREE, IVC R 3t k. #
ANBRIE SRR TR 1, IR P A AR R s, I
118 H B A IEH shiE F I /AN KN IR BENL L3R5 7
IEREFIN FR A, oGt 88 H, xfHEZ 30 K.

BT RE T R ERIRES LA B A o, HF
It 5 4 IACUC-NYLAC-2019-090. S35 it FRIE A 1 Fr i 2=
gy OCT IR SR ER FEr i) A4t J¢
B SCIGBYITEREE AT TR, FHmRIRE
Hh 9D HP . SR T RIBET .

1.3.2 254 ks AW B IR ES R AR, $E R R
w70 kg IME, MARRHELN 128, KA AM/NRMAERE
AR, A5 20 g /NSRS R A & 30.24 mg,
BN 0.2 mL, BRI ANURMIEE AL 0.2, DML, # 1KE
FNERMLTE ALK FLVA T 1.3 mL A B Eh K, e vad, Hilk
REW, —IRAGIHISZ, FWAR, #uzgesR— XA
2139 mL, fRAFAE 4 CUKFRF & .

TR SR B FEH R 2R IR A F], $ SR 2 70 ke
TR RN 5 e A & B B 22 I 11d [
F (RS 2 mg IRIERME—RE ), S5 FRES R 10 d (1B v
(FFR &1 mgEERRHA N2 S 2 mg JRRRME B ), RE
NFVN AR R TMA L, 20 g NRURTRME & HHE N
2 mg/378.9=0.005 mg, f%/MEAI R 10 mL/kg #EH, 20g /)
MRS 0.2mL, %A 0.2 mLIREW H %245 0.005 mg, 4
HH BT e 1 I 24 T SR Bl 0.025 mg/mL. S
A/NBR SRR EE D 0.025 mg/mL( R v R BRIME S
&), WO EWRE N 0.025 mg/mL( Wit R ME
ME S B ). WOK 1R E AL R e T T 80 mL A FER
AKH, TR I AR BT VR FE A 0.025 mg/mL [ E
FRE Fr 2)IR B, AEAFAE 4 CURFET & .

133 k5 HMBEBEEIE E Sigma AW HIH 2 E APEXBIO
AN BAKGGO . BRI W45 DAB iR
A& WS TS B RS AEMHEARAR AR
SO B UM AR AR ARBBR A /N R IR
& & (anti-mullerian hormone, AMH). M 2% (estradiol,
E2). {EUPVEHIIEZ (follicle-stimulating hormone, FSH). &L
A AL BE 77 (total antioxidant capacity, T-AOC). V4R (reactive
oxygen species, ROS). 13144 1% Z (luteinizing hormone,
LH). 8- ¥/ % T 1 (8-hydroxydeoxyguanosine, 8-OHdG) | 5E
ELISA W\ A& B EilE M AR AR AF; PGC-1a I H
VHPA S ERAT; TFAM I 5 BB AR AR AHE .
1.3.4 X3 WHIEBEZOLRME. AV APUEHE Leica 2
Al EEA B L HL. Multiskan GO BEARAL. —80 CAKIRIK
FHMH Thermo A F]; 1HIRAAGIEFRFEIN B FigERE EEIT 4%
WARAF; FHBENEHLAH (H-7650 A ).

1.4 Fik

1.4.1 RURPEOR BRI & SO CHR [4] 7k

il 2% /N B R VE B S D BE AN AR AL, 2 T VA G RSN [R]
IR AT BRINRE . FETIRAK, @7 B U R o
SHINREA B PRI ) R $E, R BERENZ 120 mg/kg+
FIH % 12 mg/kg — IR MERE i 5, #5708 S WEAR, 7
S RTFH CORCHI S ) PBS ke BREU/IN R B IFid s, @i
FEIRIREETF RS, VM EA RN RS SRS U
ANER, RS B LR T R, KA NN R
Jis o KRR /N BRTC TR S 299, AR J Jis v S S AR AR VA 0
35 5 I BUE AL AN IR AL/ R A% 6 R DI g /N RAE T
L, R FH B I8 I V4 40 B A v /N R B 1% A B oL, 0%
BEMEE 14 do 2B 14 RN/ RGBT HUM, SR I AS I A 5%
BFEAK, B0 AT HREY) g2

142 SHHRZAVTI EEEENE 14 K, EHRHA 10
FUNRRIET:, Flg 72 /R, SRR A& 24 HU/NER, X
RANRBATER A MBCNRRR RIS, WG
Mo 3 4, BT BB XS R 2 (24 ). SER4H (24 H ).
FHAEXT IR ZE (24 2 ), XPHRZRIZS AR (24 H ), fEi R
SERIEE 15 RIFAG, WAL, szaba. BHMEXT R4, =
U R AL/ RS T 20 B R B KT T 1, DAZG AR S
AN 10 mU/kg E R, S O BRZLRIRSE A 20 /N BRUE 1S
AERERK, SEIGZHHE H SRR IR R, UL 3 A HE
Bk, JLHEE 12 8, FHMERBAS TR FRER, A
HEB ITESHEMCHER (5], LLad N1 ANTHE, BI3d%
THEA, B4RGTEA, BAETTEY 12 /7.

1.43 /NR SNSRI 36 RS D) 8% 2N R A7
B, MRS —UHE B B BIFAR, SR B 0 7 4t i ik 1y v
WA/ RS A S oL, JES0EE 14d. FEHFR 9: 00
PUBUNR, 30K 2 LR A H EhKIR IR, AR rE /N SR
T8 P e =R, S S IR IRAE TR RS A B, fERT R
B N I L FAE S A R R R R A IR A, id
/N ER BN 1 TR A R AR A o

1.4.4 ELISA 50U & /N ROMIE B K fEFTsE 4, 8, 12
JASERGHKH, AHAE S 6 HUNR, FBRER,
SRAERERNE FAK 0L, FH 1.5 mL 25O W/ BRIV, B 4h 5,
3000 r/min &.0> 15 min, B, 4% 8 ELISA {5 &5 1F D IR,
LioRl AN IR LR Eh & G

1.45 FEAKE - AR EENE/NRINEEE S L RER
HIEE # HkR L 5 B/ BROBUIN B9 81, FROTR = JFie %, B JE RN
40 g/L 2 IR RHAT AL E 24 h, FIIHEMOK, Ak
I, FEAEY A, BN S um, FRAR - G ge il
ENERERALZY AR YT

1.4.6 G AT I /N BR OP SL2H 2 PGC-1a, TFAM K1k
K BURESAY) A, F R S B VA I ik 4 T
DAB X7 G5 AT G Ak o b, 1 L2 i TAE R
1 1h, DAB & )5 & T H T BB FWg It a. B+
R v XS R g R 25 3 . 32 F Image-Pro-Plus 6.0 &L &
IIMTIRAESR PP IE DA T 40 #r, Jld RO S e X
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SR P PR TR ORBE, B9/ NER DR B4 21 PGC-1ar,
TFAM [FJZRIEIKF

1.4.7 3BT NS/ GO SR A0 AR LR kAR R TS L AE
T 12 R G H, SEE L H/ANE, 25 N R
A 5B, [ 72 7E 2.5% 13— 1 ] 5 i, 42007 A s A U0
AR R AN TS TR O SR e X e 1, 7 328 i FL e T L% Y L2 21
HH SR 2 P 7 A7 (1) R T A 0

1.5 EZWRIAR OPNRINIGRAKARNL: @iMmishEE
I BAAAR R bR B)/IN BRI SR 2 2 S0 41 i 2 0 7 11
T, @Y A PGC-1a. TFAM FiL/K T,

1.6 ZeitFE 44t K SPSS 22.0 Giil 43 b A0 ~F- ¥
EHATS, PR Xts RoR. ZAFEARIEUR LLECR
FH 58 A BE AL BT BB B IR 36 75 %2 3 BT (One-Way ANOVA),
MK TT ZEFERE, ZAFEAR IR (8] () 2 HE SR A LSD-t
K, 2RI LIRS 7 2 5 A 0 e R F A ¢ R3S M & A
J5 ZEANSE I H Dunnett 3584 T 25 40 (R) R 5 5 LU, A6 K i
N a=0.05, P<0.05 NEFHREMLE L. XESHIFTE
OB T HERKEEMG =L RKE .

2 5B Results

2.1 EALRMN

2.1.1 /NERENEEARAR A BIRVE A 2H /N BB A
AL, RIUCNESS R, 5 R RE &, stk
MBS AT IIOCE B 1d, FEEAHIL; BERPPAN X HE A/
BN AR BOE R, IR 2] 2 M EF MBI, Frsk
ad, FANETHAGHM R IO AR, B A A
& 1 fiR.

2.1.2 /PNRUMIE S AMH, FSH. E2 7KF  BEAISEA 20 /)8 BRI
T AMH, E2 K85 TR PR X HE 2 (P < 0.05); FSH
R F B PPN WAL (P < 0.05), L3R 1.

Fz1 | BENRIMBERRKTFLLR (xts, n=6)

Table 1 | Comparison of serum hormone levels between two groups of
mice

415 PUHTH KB (pg/mL)  (RORVRIEE (U/L) MERER (pmol/L)
RRPEAN 2 174.87+13.66 16.95+1.81 190.98+24.35
FEAIPEN G HEA] 154.4249.31 19.72+1.88 157.40£16.70
tfi 3.031 -2.597 2.786

P1H 0.013 0.027 0.019

213 NRIVEHALIESUE WE 2w, BEPEL 4N

R A A WIR S E AR U RN ' L LR R IR
FOmip s I, TR AN FIRE AT GEAL s B A X B ZH /N B
YU SLH Gt nr WA B PO, SRR, TAG ] RS
IR, RSN AN A R B R A PR A 2

22 SRR E AT F LI R R e R B Rk
naER 2 o, T2 e, 2 A IR/ a1 A
TRk, RIS SR 15 A A 1% [ R 1% Ja o8 3, 52
B/ Rt IR AL s A BE R, BAVEXT AL/ B 3h
15 A I A 1% BT I AN s i o8 .

4154 | PERRKTIEHAR | 5528% | 882657 | 2024598

*2 | RENBRHEARELER

Table 2 | Changes of estrous cycle in mice

ZE) B R AL

2 It AL HARIEH

Hm AL BBl ] S0 30758 f 301 2

eS ] Bt L, SR K

B P 2L BABIHE TSR 9N

23 ORI AT AP R A ) e 7 FSH.
LH. E2. T-AOC. ROS. 8-OHdG. AMH K-F49&rh I3 3-5.
=3 | BEDRTH 4 B MEEXHRKFEER (xts, n=6)

Table 3 | Comparison of serum hormone levels in mice after 4 weeks of
intervention

fabr 2 0 R AR Ji ik SEGH S A% HEL 2L
FSH(U/L) 13.45+0.53% 18.3740.54° 18.40+0.41* 17.6440.54®
LH(pg/mL)  2880.00+515.75™ 4 050.00+283.25* 3 520.00+496.83" 3 385.83+275.83°
E2(pmol/L)  187.4245.59%  149.71#7.00°  169.61#4.45”  172.50%6.10°
AMH(pg/mL) 171.46%#3.57*  151.57#6.23°  159.45#6.08°  163.68+2.93°
T-AOC(U/mL) 7.42%0.69™ 4.31+0.59* 6.38+1.02* 5.81+1.05°
ROS(IU/mL)  198.73+9.97°  245.724#8.06°  233.5646.99”  230.04%8.46°

8-OHdG(ng/L) 84.89+3.94  111.69+3.89°

Tt G CHIRALAEL, °P<0.05; SHAIAILL, °P<0.05; M IRALMLL,
P<0.05. FSH: fROMEAIER; H: (AR, E2: MEWER: AMH: P
G E: T-AOC: EHiEMbAE)): ROS: TETEAM) N : 8-OHAG: 8- FAlA 1T,

113.83+7.10° 107.98+4.23°

x4 | FENRFM 8 BEMIEHERXEFKRFLR (xts, n=6)

Table 4 | Comparison of serum hormone levels in mice after 8 weeks of
intervention

fabx 7 0 HEZH TR SEGH S 5% HEL 2L
FSH(U/L) 14.33+0.49" 17.71+0.58" 16.41+0.89” 16.86+0.96°
LH(pg/mL) 3417.33+213.87™ 4317.504+240.12 3 725.33+118.00° 3 666.67+153.87°
E2(pmol/L) 181.67+7.24 162.96+5.16™ 176.81+3.89° 175.68+6.28
AMH(pg/mL) 170.05+4.34™ 159.25+4.10° 163.97+6.05° 164.31+3.19°
T-AOC(U/mL) 7.55%0.82 5.50+0.84™ 7.61+1.03° 7.24+1.40
ROS(IU/mL)  227.27+11.89° 274.12+8.46™ 240.31+12.10°  243.37+11.53°
8-OHdG(ng/L) 86.26+2.38™ 111.28+3.87* 97.88+3.42% 95.03+3.20°

PV HEARXRAML, °P<0.05 SHAAMLL, °P<0.05 S5FHMEN AL,
P <0.05, FSH: {EUFMIEMIME: H: (RsiAbpia: E2: MEER: AMH: HIiHH)
RE R T-AOC: BHUEILAEST; ROS: EMEEAINT; 8-OHAG: 8- A % iF.

5 | BENPRFW 12 ARMBEEXMRKFELR (xts, n=6)
Table 5 | Comparison of serum hormone levels in mice after 12 weeks of
intervention

EiEEON AR IR [itEEN S PR 2
FSH(U/L) 14.49+0.96" 18.23+0.60° 17.06+0.49™ 17.23+0.62°
LH(pg/mL) 3559.17+4108.88 4 110.00+362.59™ 3771.67+241.07° 3 740.00+124.58
E2(pmol/L) 183.64+8.14 161.82+4.70™ 176.27+8.89° 180.79+5.70
AMH(pg/mL) 169.2743.63 158.16+4.04™ 166.34+4.04° 167.88+4.73
T-AOC(U/mL) 9.17+1.45 6.97+0.80™ 8.38+1.03° 9.49+1.06
ROS(IU/mL)  242.15+10.43* 283.81#15.18°  260.44+11.71° 269.50+11.44°
8-OHdG(ng/L) 85.28+3.10™ 105.08+3.79™ 98.76+3.80% 99.21+2.99°

FeyE: HEEAMRAMILL, °P<0.05 SHIAAA, °P<0.05 SEIHEEAHILL,
P < 0.05. FSH: {LUREMIMEE: LH: (LIFM/EME: 2. M. AMH: HUTi#)
M, TAOC: MPiILAEST; ROS: iGMEAMIT; 8-OHAG: 8- FAMMA %1,

4 JHE, ZE %R FSH. LH. ROS. 8-OHdG ik /K
& T HAth 3 40 (P < 0.05), E2. T-AOC. AMH Fik/KF T4
fis3 401 (P < 0.05); Sl FSH Fik K T T IR HRLL (P <
0.05), PFHPEXSHEAL FSH RIE /K TR THEMAL (P < 0.05); SEE
SRIPA PR BRAL LH, ROS 23k /K AL THUHAL (P < 0.05); K
SO LH AP PEXT B A E2. AMH, T-AOC RIAKF i TR 4H
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S 2H R % HE 2H 8-OHAG ik /K2 R B 2 & L.

8 JAIN, ZF [N HB4 FSH. LH. 8-OHdG ik K FAL T
HoAth 3 4H (P <0.05), AMH ik /KF i FHAih 3 41 (P < 0.05),
ROS &1 7K “TA Ik 485 284 41 il SH #: 5 HR4H (P < 0.05), == [ %
FRAH. S2iedH. PHVEX PR E2. T-AOC 3k /K P & T4 71
41 (P <0.05), ZFANTIEZ. S FSH B AP TR
(P <0.05); 556 ZH FIPH P %F B ZH LH. ROS. 8-OHdG ik /K
AR F AL (P < 0.05); 25 I HRZ L SO0 28 R PH 1 o} BE 4
AMH FRIE K- 2 7T R E R X

12 JE R, 7 AN B4 FSH. ROS. 8-OHAG % ik 7K Pk
FHAth 3 4 (P < 0.05); S2B4H FSH. ROS ik /K PR T 7Y
#H (P <0.05); AL LH FRIA KV T HoAth 3 4 (P < 0.05);
iR E2. T-AOC. AMH FiE/KPL T Hefth 3 41 (P < 0.05);
S8 2 R PH 1 %t HB 4. 8-OHAG ik /KPR T #5141 (P < 0.05).
24 FURMEAST T LI LA RIPEH S F O
e W 3 i, T4 G, =X R/ § 4 4
Al L B PN R, LT IR GO IR ORI
RGN AT ZH /N R ON S 2R r] LA BRI £, AR
BZ, BRI, AR REIE; STI0H /N R OP R
AT BN L, R A, IR, %
DS UG IR, IRZLIRIE D W, AR LB R A ORI BE X R
/N RGP B b PR R A, R AR 4R AR AN B
FREZ, WG LR UG IR AR R R i .

T8 g, = (A% HRAL/IN B UR S 2H 2 e m] WD i P14
YRR AT AR, IRINIEELE, REHINIEII AT W B N
BROY BLAH b ] WL NV 2, AR E, AN BIAT IR R
YR, E AT ORI A STURZH /)N RN S AH 2 A B O i
WZ, WWEE, WA IR AR, R LR
BTN, TR A X R ZE /)N BR O R 2 2 P A
GRYREL, AR 4RI AE AR, B Z, L5 IR
GRYPIE, IRERIEIE % .

T 12 A JE, 28 T BRI BROP S 4 2 rbn] LK & A
BRORYE, AR UL, SR UNIE R W AR /)N R O A 2
Hn] WL A IRV B AR 2, AR IL IR IR, TR £ 4
e AEs SRaG 2 /N BR U S 2 AT O S P BN, SRR D,
AGA] DL RAG UL, RN, A LI S R A TR PH
PEXT L /N R UM S 2 n] WA BN 2, mARERE, R
RO, IRBOPIRZ .

2.5 ek E AT AP £ o AR A K9P WU 0 i,
ARG R WNE 4 Fia, A4S A R /N B R SR 4T i
YA TERE, MR RARR L, LRRTEA TR, Hl,
LRRIAA IR AN, AR BT 400, AR 2 /)N B B0 S 0k 41 g
LY 0En sl P DT I E I S -y v N UL Y ey
T, RIS AR, T AR TN S 4 /N B O
LA P 4 M 2 A e 2, R IR N B, P A
AL, LRIV HE X FE /N B O S50 41
0 P9 4 RS A R R, N R R kLR 2, AT 0 R A,

HAp B RARTE AL TE R, LRRLPRI ST, R ILZRRL AR 5 i 7%
i

26 kM HATT L IR E o e A RP £ 4140 PGC-la
FAARKF G Hm WIE S FroR, DR EA S H PGC-1a 1)
BH 1 208 X ek 3= A T4t s b, O ORL 4 i 2 — e
Kik. TH4RAE, SHEMALLE, LA PGC-la FikK
PF (P <0.05); T8 )G, Ha A AR, Sk
4 PGC-1a FiL/KF T (P<0.01); SHAIALE, LHH
PGC-la FIA/K T WZE T (P <0.01); T 12 filJ5, HHA
ML, 2K PGC-la RIEAKTHE ETHE (P<0.01); 5
SEIRAH LR, FHPEXTHEZH PGC-1a F ik K FH (P < 0.05).

2.7 ok AT TR E AR A R 9P R
TFAM FGA K69 %500  WIE 6 i, /NEOVEA L TFAM
{14 BH 1 308 X ek 32 A T4 o, O S0 B B 3Rk
i, SRVRRRIGE M Z I BRI . T4 B, SRR AR
PEXTREZH LA, SEe4H TFAM Rk /KT (P<0.05, P<0.01);
T8, 12/, SHEAMLE, SLKd TFAM F£iEKFE
(P<0.05), BHM:XTMAHSHRALLETEEZSR (P>0.05),

3 i}i£ Discussion

FUR A O SR I B AN A — PP ARy o iih e, R BRI
NHGYIEEEFERHIR, BoMEREIER, KL
PPERE A& KM &, HEIhRE R A&, B4 s
GAESE. BRI R RN 0.3%-1.0%, KEHF
BT, HORMEIEET BT, JEIRE I T SRR,
O 2 P A i R S A e 7 A P B R

W 2R B PR BN LD AN A IR LN ' R AR, DA
B EENA, 09T 2 RAMIT S N B AR . 7SR AL
BB, 2G5, B, BB, PR IREIL 6 nRZGM4L L,
PUAR 24 BT 70 55 s /S R M 38 R 29 B F 32 B B R R
FEL ML 5T PURIR. PRI, PUshikiifh, Xt
WO A AR R O AE L GO I L BRI 0 B R Ak
S BT R BN R B ALK R P - Ak - g
R BT ER T, IR R, R
FHIESE KT, (R . XIS B R RS
DAEZ# 38 3R B AN 3R TT i AR TG, SR 7SR b B LR T
LR BN S D RE AN A e VAR AR A pe [0/, HIESE T 7SR Hb
HOALTE IR G ST F R VE TN S IhREA A L34

FLRPE BN B Ih BE AN A 7R B Z KT I R BN FSH 7KF
ET R 2K RES, CEREN: BEMEINHEI A
A ML AMH 7P B BAR T 1% R ik, 5464181
LKA U LH R FSH 38 FR AR ik, FEIRITE Y E2 (%
Ko I 7SR B R TS BT UG R P S T RE A 4
NEREAT IS E2. FSH. LH. AMH 7K, ET-TRAGT, 7
B E2. AMH /KPR, FSH. LH /K VA, 56 5P 5N
BRI E KT R, BN H AL 78 84 52 70 59 T 7
12 A )G, /NRIMTE T FSHL LH 7K S48 5L 1t B9 55 Th g R 4
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Figure 1 | Morphology of vaginal exfoliated cells in mice
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Figure 2 | Morphology

of the ovarian in mice
(hematoxylin-eosin staining)
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Figure 3 | Morphological changes of ovarian tissue in mice at 4, 8 and 12
weeks of intervention (hematoxylin-eosin staining, x40)
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Figure 4 | Mitochondrial
morphology of mouse ovarian
granulosa cells in each

group (transmission electron
microscopy, x20 000)
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Figure 5 | The expression level of receptor gamma coactivator-1

alpha in mouse ovarian tissue after 4, 8 and 12 weeks of intervention

(immunohistochemistry, scale bars: 50 um)
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Figure 6 | Expression of mitochondrial transcription factor A
in mouse ovarian tissue after 4, 8 and 12 weeks of intervention
(immunohistochemistry, scale bars: 50 um)
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BAL, XFOEMAEK R EA EEREEH, HETSE T
RS o B E e g A T SE IR, 4
PR T O E RN B B FURLAH i 51 VR PR B2 R
PEON SLINREAN A (0 SCBERRAE, ORI AR T /2 B HL R R AR
(ARG U SR SR B HL R e 52 0 R 1k U SR Th B
AN 12 A JG AT AR - R ge e, NuRHLTE L
B AN AR AN KR P N k2 S AN
RV, IRRONIOAFAE, R ILIH ORI srks R TN BR
GRS LU n] WA 2, SRR E, RIS,
RS Z . VLI 7SR 38 FUTE — @ F2 1 B mT DA kO i
KB

LRA RN Z IR 2S, /2 ROS 257~ 1) 3 B3 fr
TEYN S, O REAH i AT URE 40 i F ) 2R 0 R Th X BN 1K K
B THAEMERRHR Ty S U, b iAo 4 P SR AL it RE 1
BEHFT, SRR N B AR, Rt
25 2 R BRI AR, BRI REE SR BT 4ERE
YRR IE R DAk . E A B MR A R ER, AR AR
B 52 251 AT DA b 3 /)N 5 OIS BUR 2 B 2R A K F AN i Py R IR
MRS, M SRR R ThRE, 75— B R R3] 1 Bk
MR T

PGC-la fi#r Ny “ FIFTHAT" , ZHERMEEMKE,
B SAZEI A T (B NRF-1, NRF-2) #HEAER, )53 NRF %%
3, PRJGHOE TFAM. TFAM ST mtDNA 1) 5 il Fl 2k ki 44 2
MR i B o EE, ] SRRk ALK Y. PGC-1a
S LR AW E R R, AT DRI R R PR
TFAM SRIA, fEmAT L ki k& (1 1 R R0k L, gk
PRAM A . PGC-Lo A2 £ b A A W % A 1) AL I 0 5
AR, PGC-lo (13 FE R0 43 3 B LR K f4 DNA (145 D1%L
o, 2R AR S LR R A RN, W RAR kNS T
MR, ITAERF IS s, TRAM & —Fhar () S 28 J5 1k e 2
MOBETS AR,y il 2 M R T e, S B SR M 4R R AT
T "9 TFAM 1] 4% mtDNA [ 5 il FI i 5%, 24 TFAM #55 Blke,
W 2 5 B R ARV MR IR I A S B R E T, T TFAM 1]
3 3k 38 i mtDNA (1 B s 1k ek A 2k b 1 ) A Ak B . i
SRS, AHEE T RERYZH, 7SR M B AL T B O S A 2
PGC-la, TFAM KA /KF-¥ 7, Ui BH 7S kb 26 R v] DL F i
FLR N O SR D REAS 4 /0N B UM $L2H 24 b PGC-1a0 Al TFAM R 1A
K, ATDATE — @ FR R b R MR IR S Ih RE AN 42/ B O L
SRR 4 L 42 WL A4S T TH R

zi B Prik, sNMR ML AL i PGC-10-TFAM-ROS i 12 7£
— PR b ) R M O SR T REAS AN SR N SL UKL 48 A
T2, NI P 500 N 2 b ThRE, e =Lk PiAbRe 11, JF
FE—E R B E IR A B AR A R FE

EETHL: Z0E AT AM., ZRikit5® IS, FEER
IEN R THM R MEE R TRBEITOMARIIRE,; HE0FT
AW A I MR AT; Rk T Ldkie &

FIFMIT: LFaaifd 20, ERAMAFLFHGTET R
BB R,

FFHRERAEERR: X2 — BT AR T, ARIE (Foif k24T 1)
“EH - AW ALMAR R - AR KEF 4.0 3k, ESMINGHALT,
A AR B bk B 69 T RN R omds, ARy K, B AT
TR P s, TR BN, Fid, 4700, k. BB Z LMK, T4
25 RG], ARSI 0 NSRRI T AT AR IR,

MR EE L X AT Ak b 3 A E T UE AR g ik .

HERSE: ZXFREETEFREFNAAEERL (EAFRE
B 5REREFNTBELS X EMNEFIL) . LFEHRTORTE L

B) 5 LAkAEM R AT 3 A EE. XFLPRATING £ ZEIF,
BT BUAA X ES BRI LAGTE 8.
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