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Study on Improvement Effects and Its Mechanism of Guiyuan Decoction Formula Granules on Model
Mice with Decreased Ovarian Reserve

WANG Yuejiao'?, SUN Zhaogui’, XU Lianwei’, YU Lin’,ZHANG Yu’,LIU Xiaofei', LI Shengnan®’, CONG Chao',
ZHAO Li' (1. Dept. of Gynaecology, Longhua Hospital Affiliated to Shanghai University of TCM, Shanghai
200032, China; 2. Longhua Clinical Medical College, Shanghai University of TCM, Shanghai 200032, China;
3.Shanghai Institute of Planned Parenthood Research, Shanghai 200032, China)

ABSTRACT OBJECTIVE: To study the improvement effects and its mechanism of Guiyuan decoction formula granules (GDFG)
on model mice with decreased ovarian reserve (DOR). METHODS: Totally 42 female ICR mice whith with normal estrous cycle
were randomly divided into control group, model group, estradiol valerate group (positive control, 0.15 mg/kg) and GDFG
low-dose, medium-dose and high-dose groups (0.75, 1.49, 2.98 g/kg), with 7 mice in each group. Except for control group, other
groups were given cisplatin (3 mg/kg) intraperitoneally to establish DOR model. After modeling, administration groups were given
relevant medicine intragastrically; model group and control group were given normal saline intragastrically, once a day, for
consecutive 4 weeks. After last administration, ELISA assay was used to measure the serum levels of anti-Miillerian hormone
(AMH) and follicle-stimulating hormone (FSH) in mice. Histopathological morphology of ovarian was observed by HE staining.
Protein distribution of AMH receptor Il (AMHR II ) and Smad4 in ovarian tissue were observed by immunohistochemistry. Protein

expression of AMHR Il and Smad4 were detected by Western
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significantly increased (P<<0.01); follicles were crumpled and lost nucleus, ovarian interstitial were fibrosis, luteum were loose;
AMHR II and Smad4 protein in ovarian tissue were mainly distributed in the follicle membrane and ovarian interstitial. Compared
with model group, the serum level of AMH, the expression of AMHR Il and Smad4 protein in ovarian tissue was increased
significantly in GDFG groups (P<<0.01),

ovarian tissue, follicles at all levels could be found and follicle morphology was improved, and no obvious nuclear loss and

while the serum level of FSH was decreased significantly (P<<0.05 or P<<0.01); in

cumulus formation were found; AMHR Il and Smad4 protein were mainly distributed in the follicular nucleus (except for GDFG
high-dose group) and the granular cell membrane (mainly distributed in the sinus follicles of GDFG medium-dose group) ; they
were slightly distributed around the mature follicular nucleus or in corpus luteum. CONCLUSIONS: GDFG can improve ovarian
function of DOR model mice. The mechanism may be related with promoting serum level of AMH, protein expression of AMHR II
and Smad4, improving the distribution of AMHR Il and Smad4 protein in ovarian granulosa cell membrane and follicular nucleus,
reducing FSH levels.

KEYWORDS Decreased ovarian reserve; Guiyuan decoction formula granules; Anti-Miillerian hormone; Follicle stimulating

hormone; Anti-Miillerian hormone receptor; Smad4; Mice

B SLA% 55 T RE T 4 (DOR ) , S48 B 55 P4 57 -BF- 20 (14
B 9 0 A (B B R R IR B B A MR
(AMH) 7K AL 52 IR vt Flot > i B vfa A= iR (FSH)
AKETHE REAEFRES TR, DORIGIKEIA H 4
JE (R A 2 I4E IS 7 R K% L E) (245 ot —
AR R LA 2k ok H 2t kN2 HEE I
F EEE S22, DOR B9 A B, B R
INHHJE R Z N FrE, e N ek Ry a8
GayE B T ARG AT YL A IR B AR AR
A IR B AN K, IR T2 E DOR M9 & A R e,

A, 75 22 I R X DOR I JCAR0R 7 ik, — LA
P AT L TR RS R AN AT N
DOR J& THE RN H 2517« H 2 /" S50
W5 , B YR YT 22 LAIE B SEORS R AT G R IR R SR
FoT, BEYGRIAL Ty SR AR AR R A 1 Gt
AR )RR B — A I A, H A MR
PIHCRE Al RBE B 221 XS I JBE 7 R4 T R 25 ALK,
Bl 1A e 2 2 R B IR e R s B B I ko B A 1
B YFRIEL )70k (LR RIS b “GDFG”) . AR
ZH T TG PR A5 & B, i BE 7 RS T DOR F 3 A7 4%
U (R AR, T OB R R IR ST AR, H A, AR
R IEFESET T GDFG 1Y 22 Hus  KAEAR B I R BE ML AL
FE, LI L bl 85 Shah

AHSCHIFFE & R, OIS 0K 40 it S5 o 18 i o A 7= L O
HWEB AR AEHIHIY Ss D, vl FE DOR™ ™, I
o BRI R T E R A SR R BUAE A AR,
HSEAE 5 e PEid % AMH  FSH 45 : AMH — 5 [fi 0]
B 1 2~8 mm 9 /NS BRI 0 3 3 4K, I A A1 52 B v X
FSH A B | DI HEHIE 35 B 90 1) e 56, 308 17 A 2Bl
1k B Y FE IR | PR P A Y ) — D THT, AMH AT
AMH Z /& T (AMHR ) 254 SRR &l (5 56 S 52
T 11 Smadd 125G, M HE A AT A PN 45 90 S0 g

- 1052 - China Pharmacy 2021 Vol. 32 No. 9

A O 3 [ ) 23k, SR T, GDFG J2& 75 7] 38 12k AMH/
Smad {551 P& 2l DOR AOAVEFHBLER v A BTRA , BT itk
AAIF ST SR P s 3 5 0 LA A2 i DOR B AR /N B, 3 4o
AN 5 GDFG T HilJe , Al /)N UL H AMH FSH 1)
IR, LS EL O S A SR A R i % B GO0, FFAS I H:
5 520 21 AMHR 11 . Smad4 & [ 19404 Fl1 2 ik K,
PARTT GDFG 2 P 5Lt 2 D Re AL, LA Sy e 2Y
Biiifs DOR £ HEH AR

1 e
1.1 FENEE

AHIRSE BT 3 EALERAT - MK 3 B bR (SE [ Ther-
mo Fisher Scientific 2 & ) . Multizoom AZ100 % 52 A=
Y8 R e FRAES () A5 B2 H]] WGH-200 U5 40 2
—HFRF(HAA&&DAH) Centrifuge5804R 7 /5 i
VR O L (1% [ Eppendorf 23 &) ) \RM2125RTS B i
YA WL (Fii+ Lecia 23 1)) . TissueRuptor 1T B F-55 573
#% (1] Qiagen /A F] ) . Tanno 5200 Ak~ % YEEE I %
I RAERHE A BRA R
12 FEHRBSKA

ARG T 2 i SN A AN (G
2545 BRS 7], 45 FA4AS106A, #iA% 10 mg) , GDFG
(D)1 ek e 2 B & SR AT BRA WD) | G e — it (F
HEE 2R A8AT FRA F TN 4028 Al k5 120171038, ik
1 mg), IML.{E AMH \FSH B e g2 1 B 56 (ELISA ) i
SRR AEREARAA,#S 50N
LA374189 LF374103) , it AMHR Il *rrgEHTiA | S ilit
Smad4 Mg ERUA Al GAPDH £ vl 4iik [ECL{L2F
KGR (DU B A Y TR BR A H L L5435 h
PB1037 ,PB0446 ,A00227-1  AR1191) , A= ¥ & 5 5bric
AP R e BRE 1 G (1gG) 2 TL bk (—Ht) (i
FRELZZ ot (PBS) L I =F IMLY \RIPA 24 BSA UL
BCA & [ & 5 3577 62 . DAB B 1 L W s B (0

HEEZG 202145 32 55 9



WA & (R E S RAEMEARABRA A 4555k
A0279, CO0221A. C0265, P0013C, ST025. P00I12S.
P0202) , TBST % nf ¥ ( 3% [ Sigma 2~ 7] , it %
91414-10TAB) , A= FRER/K (il B RS L A BR A H]
5 H19994067) 5 FLAv a5 o 52 50 5 5 A% , K 4l
HK .
1.3 zh¥

ABFFE T S A SPF 4% ICR /NG, W, 8 JR i
PR R 26~30 g, W H 1P R- B SE 50 3l A R
TOAEA ], LI S W A 7 ATIE S o SCXK ()
2018-0006, /NERIAIFE T g A B RLA R TG
TR SR G, IRy 24 °C W 60% 5
WERETTHEN 12 he fRFRMIRVA R SR K T2 , 5
A A IR E K,
2 Fik
2.1 S4H EBRE5%Y

/NFGE R SE 5 K, A4 SCHR[18 — 1917 k%)
/INERHEA T BF T IO 75 200 B 24 A AT 75 2 1 01 130 I Y
/NERIE 42 H BRI BENL O AR RRZH ABERIZE N R ME
A1 (BHE X A8, 0.15 mg/kg, 751 He LA I AR 25400 e B4
M%) A1 GDFG K . /772 (0.75.,1.49 .2.98 g/kg, 7]
T NI R 0.5, 1.26%) , B4 7 2. Bt
HEZH A, Hogx a5 41/ ERSA I R v S (3 mg/kg, LA 3
ERK VA ) 52 DOR AL, v 4B [A) 45 41 /Rl A K 1
O IR T IS O T 200 A« X LRI b R A £
A 200 f0 B S8 92 1 20 R e 2 B, R RS AR A
TR )5 , GDFG 4% 74 20 F0 SRR M — 1 4H /N Bl H
459 IR R AR 25 7 0.3 mL (Il A DA AR B3R K v
fife) %o REZH FNASE R /N BROEE 7 A IR AR R K I 2 45
248,
2.2 NRIMESH AMH  FSH 7K #4871

K FH ELISA VLA TR . RIRGA 24 , 45 41/ Rl
o 5 2% I 240 (80 mg/kg) KRS, TR B
BhkCR M. AR T I EE 2 h)s, LA 3 000 r/min B0
10 min, B 3EW, #3070 £ 08 B 3 AH DG 48 R A
FEFR T 450 nm K F A2 1075 H AMH FSH 17K
2.3 /INRIDEAARRIBFRSUE

B H/NBUCR LS , AE AT, BOCE 22 0 B 20 20, B T
4% 2 5 W IR VR TR T 5E , 42 T0% .80 % 90 % .95 % L1
FTCIK 2B BE B K, P DA 2R B B e = £
Y EEEZ5 um) A7 4 6 o Al LA
RIS, FIEK L FE 90% £ FE .80 % £ FE %
GO SRIE LK ok s £/ INRER 2 Fr U0 R4 T 95 AR -
P (HE) Yo (5404 R IR et T s AL S ), SR 5
Tt W TSR OP S S AT A

HEEZG 2021455 32 B4 9

2.4 INRIPEMALAHRAMHRI Smadd EEH S FHIE
ol

SR S AL L A TR BC2.37 3R /N S
b4 R Yl R &l IT 5 K)E , LA PBS #% 5 minx3 ¥K,
N 3% H,0, %8 i #+& 10 min; LA PBS MYk 5 minx3 YK,
BT ISR W b 28 10 min APVE B Hi R RS
PLPBS #hk 5 minx3 U, Wi LL S I HEA T3 A, s i
20 min; J§ £ Z R, T iIT AMHR [ . Smad4 — 47t
(B BEEE 4R 1:500 )50 pL, R E 1 h; LLPBS vhik 5
minx3 Y, I =0 (FREEE A 1:2 000)50 pL, % I
1 h; LA PBS #%E 5 minx3 YK , 4 DAB .4 10 min /5 , LA
PBS 11 10 min J&5 /K 3 R, IF T2 BAMEE T igE,
TR, 20 Freb 3B A A e SO DU Ay PR RS
HEIAE AR AN MRS
25 INFRIPEALAHR AMHRI Smadd EAFRIEKTE
Ll

K JH Western blot I #EA G . HC“2.37 35 £-41/)N
SRAT B9 S A 28, B R, 44 B 20 mg ZH 40 i A 200 pL
SRR LN A RIPA 2489, TR ALH IS , 55
SUFRR P AR R . 2% 5, L 12 000 r/min 25
5 min, B, P BCA F eI R 0] 6l o 2K
7 A - BN AL ) = 4 i O 678 2 1 AR SR
T e (SDS-PAGE) HLUK 43 25 , 4R J5 %% 5 70 min, DA 5%
BSA % % i3 A1 2 hy L TBST AR 5 minx3 ¥, A
AMHR Il .Smad4 .GAPDH —#T (Fi B4 1:500) , %
H LR ; LA TBST PEHE 5 minx3 ¥k, INA it (Fi B2y
1:2000), 55 1 h; LL TBST M5 5 minx3 ¥k , 4 ECL i
e, B TR RSO BB . >R FH Image J 1.8.0
B X 2R A% 1 K BEAE E AT 40 B, LA AMHR T
Smad4 5 N2 GAPDH 4 K FE (B LU A8 27 AH N 2 11 3R
KK,
2.6 ZItFEFHE

K HI SPSS 19.0 B X Bils A T 5811430 o Ficdl LA
Xt TR, ZURE, A EARAT A IEAS 0 H T 255
PSR FH LR 27 225001 5 45 7 228 5%, L Kruskal-Wallis
HFG5 . P<0.05FR2ZFHAGIEE L.
3 ZR
3.1 /NRIiEH AMH FSH 7k 8l E 45 8

5T B2 LA, RS A /)N BRI AMH 7K i 3%
BEAR , FSH /K- 5 25 715 (P<<0.01) 5 SR 4H o %5, IR,
iR M — 2 A1 GDFG 45771 5 41/ BUMLTE H AMH 7K
2 F T (P<<0.01) , FSH 7K -t 2 B AR (P<<0.05 B,
P<<0.01),#EW#E 1,
32 /MNRIPEARAREBEFRENRER

Xof B2 /) B O S 4 e m] DA R B 3, 5 Rt HE

China Pharmacy 2021 Vol. 32 No. 9 - 1053 -



*1 |ANRMFHAMH FSHKEMELER (x £,
n="7)
Tab 1 Results of serum levels of AMH and FSH in
mice of each group(x+ts,n="7)

£l AMH, ng/mL FSH, mIU/mL
papeil 8.58+0.92 352£116

g 4154062 877£125°
TR R 6.9740.85" 559+087*
GDFG {41 6.67+135° 6.63£097°

GDFG Al 781+166% 6.12+1.127
GDFG il 4l 6.92+1.14% 5851072

T GXTHRAL AL, ™" P<<0.01; SHURAL AL, "P<<0.05,"P<<0.01

Note: vs. control group, “* P<<0.01; vs. model group, “P<<0.05,
“p<0.01
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Fig 1 Micrographs of ovarian tissue morphology of
mice in each group (HE staining)
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Fig 2 Micrographs of distribution of AMHR II and
Smad4 protein in the ovarian tissue of mice in
each group (x100)
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Fig 3 Electrophoretogram of protein expression of
AMHR I and Smad4 in ovarian tissue of mice
in each group

*2 HBHENRIPEMELH AMHRI Smadd FEAFRIE
KERMEER (x£s5,n=7)
Tab 2 Results of the expression of AMHR II and
Smad4 protein in ovarian tissue of mice in
each group(x+s,n=7)

43 AMHR [l /GAPDH Smadd/GAPDH
SR 101005 1.06:£0.02

fAH 0.16£0.01"" 0274002
TR 0.41£0.02° 0422001
GDFG {4t 0562001 0.54+0.03*
GDFG A4 0.68+0.02* 0.69+0.02%
GDFG il 4l 0660227 0794005

TE X IEE g, Y P<<0.01; SRR i, " P<<0.01

Note: vs. control group, “*P<<0.01; vs. model group,”P<<0.01
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