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Mechanism of modified Yangjing Zhongyu Decoction improving ovarian

reserve function in rats through Rictor/mTORC2 pathway
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(Abstract] Objective To explore the effects of modified Yangjing Zhongyu Decoction (MYJZYD) on improving ovarian reserve
function in rats through rapamycin-insensitive companion of mTOR (Rictor)mammalian targeting of rapamycin complex 2 (mTORC2)
pathway. Methods A total of 32 female SD rats with normal estrous cycle were included, eight of which were randomly selected as
blank group (receiving equal dose of normal saline), and the diminished ovarian reserve (DOR) model was induced in the remaining

rats through an initial intraperitoneal injection of cyclophosphamide at 50 mg/ml followed by continuous intraperitoneal injections 8
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mgkg per day for 14 days. According to random number table method, 24 rats were divided into model group (receiving equal dose
of normal saline), Chinese medicine group (receiving MYJZYD 3.39 g/kg intragastric administration), and follicle-stimulating hormone
(FSH) group (receiving FSH 0.105 mgkg intragastric administration). The estrous cycle of rats was recorded, and the histopathological
changes in the left ovary were observed by HE staining. The number of antral follicles in the left ovary of rats in each group was
calculated, and the coefficients of uterus and the left ovary were calculated. Serum levels of FSH, luteinizing hormone (LH),
estradiol (E,), and anti-Miillerian hormone (AMH) were measured by ELISA. The expression levels of Rictor and mTORC2 proteins
in the left ovarian tissue of rats were determined by Western blot. Results Compared with the blank group, the model group showed
a reduction in the number of estrous cycles (P<0.05); the left ovarian structure was relatively disordered with fewer mature follicles;
the left ovarian index, uterine index, and the number of antral follicles in the left ovary were all decreased (P<0.05, P<0.01), the
serum AMH and E, levels decreased (P<0.01), while serum LH and FSH levels increased (P<0.01). The relative expression levels of
Rictor and mTORC2 proteins in the left ovarian tissue were higher (P<0.01). Compared with the model group, the structure of the
left ovary was improved and the number of follicles at all levels was significantly lower in the Chinese medicine group and FSH
group. The left ovarian index, uterine index, and the number of antral follicles in the left ovary all increased (P<0.05). Serum AMH
and E, levels increased (P<0.01), while LH and FSH levels decreased (P<0.01); the relative expression levels of Rictor and mTORC2

proteins in the left ovarian tissue were higher (P<0.01). Conclusion MYJZYD can improve hormone levels regulate ovarian follicle cells,

thus playing a role in improving DOR. Its mechanism may be related to reducing the expression of Ricto/mTORC2.

(Keywords] modified Yangjing Zhongyu Decoction; Rictor/mTORC2 pathway; ovarian reserve function; estrous cycle; cy-

clophosphamide induction

GP EL4% 25 T HEVHIE (diminished ovarian reserve,
DOR)J& 4 B9 52 A BRE1 20 B 9 25 B el 2 Fn (350 o o
FEAE, AU 14 2% (anti-Miillerian hormone, AMH)
KPR RS2 IR (follicle stimu-
lating hormone, FSH)F} 57, 32 8L 4 & e J1 AL,
B SAERFH 2B To e, WH9ER W], 78 DOR J
filh bR A eIk, B A Je o L & B S T e
A4 (premature ovarian insufficiency, POI),#5 A fHE
R B3 M e 7E 1~6 4 Nt — 200 0t &
B8R B B (premature ovarian failure, POF)? i
VAR LA BAE A DOR VRN S F IR &
PER A0 E RO R R ™ ES e 2 Y AR B
fat e O PR LA B AV et DRIt , SR BURRUAN A it
Biiifi DOR, W7 H A RIS POT 8 POF ECH R,

DOR F9 A 1 A~ B, B R JCaf U0 30 75
EWSL OV IIRE  VEBETEIRYT b F R E AN
ISPV, PTG I AR IR AR AL A 22 JR 30 (R 2
ISR EAER E AR 2 YNNI €Y €S
FEAEH BH, RINZ R -EE B A A B /=R
DOR A7 (535 A B AR FHER (HIZ 28 3 B
SURE N AR, BRI (LIRS T 00§ hE
B A B0 B2 LT I e DR 8 3 7 232,
rh S 2 7R R T B ST R T, A AR L B A
S8 fin G S ot A | 2l B T R R R R B A AT
WS SIEUE 25N 2 LY I eI N i i N
SLAETEB 18 BRSO PR RO B SO | $ e

LA ZUME R A2 AR S R R RS, A LY
BEIRY T AFERIAN ROV, TP BRSO AR BT
RS ERIPLH,

FEESIA N, DOR RYFEAHL N B B 5 1 S
AR AEIRITI, Z DIANE I AR 0 18, Foks
FE A T FE LB R RO, R+
M2 — 7 , BA AN RS 1 PR, 3230 B3 1 AN
28 JROT MBS AT 2R B il
PREE T F45 Fh 1 800 4R Y S B2 S8, e i
7 ANZAE R ERE T, AT AT 0 5 7 o Sl
U5, a5 Im RS s, AR R £ LA
ZHUE R T AR I 258 TEMRAMITIE R B, s b
57 % 25 1L REA BUR SR DM 2 B, AR
AE IR TE A B T ARG R R 3B T DOR
) B AR B, ¢ 3HHE T A T8 o Wl i Tk L P -3 — e A
litf (phosphatidylinositol 3-hydroxy kinase, PI3K)/& H
T B(protein kinase B, AKT)f 5 i 18 i 4
YRR SRR KT ATTESR IS E R T Sk
T, At — AR AR A 0 P DORAE I Y
I3 F AL, A BIEFE 0D B 36 FURE 200 i 7R R A R AN
BB BE S H (rapamycin—insen-sitive companion of
mTOR, Rictor)MiiFL s EMaE R L EHZ SY) 2(ma-
mmalian targeting of rapamycin complex 2, mTORC2)
{5 5 108 B LN 6l 57 5 b 5 AT 9815 R Ml —
e BT LA FE B, R TIT IS O DI RE Y T REAL
i, il PRAESE S HERER AR IEA 3R



1362 1 v BE 25 K2R 243 htp://hnzyydxxb. hnuem.edu.cn

2024 4F5f 44 %

1 EREAZE
1.1 SEEzh¥

5 JEA#% SPF 2% SD MR 32 H IR & 160~
200 g, W3 F b5 458 42 5256 3 B AR AT BR 2
A, VFA[IES :SCXK (5%)2021-0011, 2 MR E SehnitE
W U5 S0 S i 5% 7E (23+2) ClEE =i B E
40%~45% 12 h WIWE S EE T , SE8e 3 H Ik
K B, SRR e B oA B R B B 2 AL
(R H HS . HYLL-2021-056) , FF A #AE X554
(LR E PR ER
1.2 FEHYERF

TIRFEHREFh £ 37 . AL BT 10 g, 2415 10 g‘EIJr’TJP
10 g 14585 10 o #5045 20 o B4R 20 o Kz 10 ¢,
Pl 10 g 22T 30 g ASILEE 20 ¢ A& 10 g 1
6 g, UL L2 BT EOR A0A B 1Y) 1 e el
Bl K A FRA B (H1E5: 191009 2203142 2009025 .
2112021 2211024 2211031 2312034 2313051 ,2313-
0522317066 2412017 2413022 , #fE i (estradiol,
E,) FSH, KR A4 12 (luteinizing hormone, LH) |
AMH ELISA 2050 & ( iz ml A RHE A IR A ],
#5 . F3450-B \F3441-B F3499-B F3095-B) ; # 4
Anti-Rictor #/&  Anti-mTORC2 Hif& (3£E Abcam’Zy
7], #5 :ab219950 .ab109081) . 7144 FH FSH (T4
TR U100 TUL LS 200919) 5 VRS FH IR BE
Pk fHie (1575 it = 2458 BR N \), A . 0.1 g, [ 24 4
. H32020856, 41t %5 :20031825) ,
1.3 FELHNIE

1o VR VR B AL (VDR S A R 2 7], Y
5 :5418R) ;¥ TAEG (NG L& AR ],
RIS . CW-SJ-1FD) ; LKA (¥ R AR A TR
A, A5 . EPS300) 5 42 il =X Jo i i & iGN (LT 5
R REA R A R, S . Touch Imager) ; f1 1
VIR HL(FE[E Shandon A H] , 45 . KD-2508) ,
1.4 EERSE

K ERAL AL R BEHL o s 2l e |
HighiZl]l FSH 20, R4 8 W, BRzs Fdidh, RS dliE
oI U 04 R SRR P M T S T A s A1
IR G ) 50 mgrkg, B 5 AR 8 mg/kg #LEIE
it 14 d LUES DOR KRR, 24 50% K FUH B
S IAZEELAS , A TSR R, SD K FR45 2470 e
RN 3 25 e R s e A ) FSH 20 3 15 71
HH 0.105 mg/kg, PGS FEHREFh £ 75 K HE S
S22 A SRR A5 R TR 3.39 g/ke,
2 A BRI 4 TS B PR KHE R IR,
BN 2 A,

1.5 BU#F

KRG G BB AR 12 h, KL 0.4%5G
FCZ (1 mI/100 o) 8 s 3 SRR PR B 12, I
SR ALFE, T oK Gl E A MBEEL 4l
FEACLL 4 °C 12 000 r/min B0 10 min (B.02f4%
8.5 cm)/FHX 2 MY ,-80 CUKFH NLRATE, 2= MBI
HOR M 4% R P2
1.6 #iMIEHR
1.6.1 #vERENAERE BCFE AEMDRE, S
BRI PR T 2L, i+ KPR 5 2 BSCiHk 1617
PatEFE . AMNEREE, FERR=TEH
(mg) REBERHT R B T i () x100% 5 A= B 8L 45 %k =
e GEELIE T (mg ) /ALBERT R BRUA T 2 (2)x100%
1.6.2 HE JLEg /- MIbp S 20 2L Bl A8k 4%
I I, FH 22 2% B 1 2 BREmi e /K s 8 1 A 0
A A 3R RS S I B SR A DI 4 pum
BV R, 26 — W 2R FBR E T BB 2K, H ok
IK e IR ANERI YL 5 min FIFFHLTE YL 4 min,
PERRE B R, 62 e UL A M BR SH 2UE S
g5
1.6.3  ELISA Ay iz /K- B & ALl g
i E T UK ERE, T 4 CELOALH 12 000 r/min B
L 20 min(EOF4E 8.5 em), B EIEW ., A FSH,
LH E, AMH FRfEdh 1 mL BFRUES T, 52 10 min
TR AT 2 A5 LR RS, B AS IRV BE A v
o IIAEEMRUS 37 CAMTNIRE 90 min, INEGS
PR, BEALMEGSS &9 TAEM100 L, B E T
37 CHAETIRE 30 min, FHRUERG YT,
B EAUS BT 37 CHAE IR E 15 min #H4T
WA NN, 15 min NEE 450 nm P
D 25 FL A WO B2 (OD {8 , 225 H0 s o it e b 1
IR AR,
1.6.4 Western blot & il Z= fil] B 5 2 21 Rictor Fl
mTORC2 W FH/KF-RIE W Ao D S 20 2145 B S
3600 U8 B A R4 T AR 1 A AR R S A AT B A 2R
F=8, AT R R R B L FR K AR 7
5%MilEAF U EINA PVDF B IR N AR 1 h,
Hn—3#t Rictor (FiFE L 1:500) . mTORC2 (Fi Bt 1:
1 000), 5 4 CUKFRM A LR, I H H 1xXTBST 4%
MY 5 min, A 2 I HRP, IR 1 h,
MYk 10 min, & 2 K F PVDF 21T ECL
B 5 Tmage J 30T H A 25007 354 T K 43
Br, LA B-actin NS IR T LEXT
1.7 %itFAiE

A SR B0E K ] GraphPad Prism 9.0 #4453
B I FEGER ] “vas" R, 24 LBCR F IR T



2024 45 44 5

1RE H EE 2GR 2224R hitp://hnzyydxxb.hnuem.edu.cn 1363

2 One-way ANOVA 53¥r AHRIZHEHERH LSD ¥,
THRORLL“f51)(%0) " F7 , AR SFREAR GO ML ak
BrIEAE, DL P<0.05 Fn 255t rE X,

2 &R

2.1 MEFEBMEZIT DOR X RENEE M

523 (LA L, BRI 2 Sl R B vk e b (P<
0.05) . BEARIZHBIE 3 K H 254 4 I FSH 41 4 1k, 3
] R D25 5% (P>0.05) . LR 1,

&1 BAKXRIERRELE (n=8)
Table 1 Comparison of the number of estrous cycles in

each group (n=8)

215 Bl R IEH R LA/ %
ER=E 7 100.00
HRETRIZ 3 42.86
FSH 21 4 57.14
LRl 4 57.14

. 525 4L, 'P<0.05,

22 MRFEREFEZX DOR KRAMME, F=
FEELFNA M OP £ = PR SRR

525 (LM Lb , A58 21 20 I B B 38 4 4
B A B S 5 B v B0 R AIG (P<0.05, P<0.01)
SRR AR LY, rh 24 FSH 20 22 BR S48 %0 15
FEE ZEMIBP S D AR TR (P<0.05) . TEILZR2,

F2 BEKRAMINE ., FEHEFI M P E = IPEEL
EFERIE R (n=8,7+s)

Table 2 Comparison of left ovarian and uterine indices

and the number of follicles in the left ovarian sinus of

rats in each group (n=8, x+s)

HH AMTREIERe  FEIEEU% MG SIS IR AR
ZHA 68.06+5.73 76.19+5.15 9.38+0.74
MR 5441347 56.87+2.67" 2.63+0.92%
FSH#  64.82+6.61* 69.25+2.04% 6.6320.51%
thehd 68.03+6.02* 66.70+7.15% 5.88+0.64%

T 528 LR, "P<0.05, 575 AT H AL, *P<0.01; SRR 1L
#,#P<0.05,

23 IEFEREMEANERBIE DOR XRIMEH
EXiLon:0pA

525 M L BERIZH i 7 AMH B, 38 P AR
(P<0.01), Ify% LH FSH F+& 5.2 75 (P<0.01) ; 1 2)
ZH FSH 411075 AMH E, &2 5 THIAIZH (P<0.01),
MLY% LH FSH 2 F LA (P<0.01), PRI 3,
2.4 B FEFETIEZXT DOR X R A M 5P £ 48 41 5%
ERm

25 FZH K R 2 00 50 55525 460 375 W, 0 B 8 Py ]
ULIEH IR, 525 A g, BRI ] K R UZ B 512k
A BRI D | LAAIT R RS P B D e 22 3 A
ZHEbA, 22l FSH ZH K R A5 90 P i K i B i 1
Jin, BT 0L Z2 A4~ PR B0 3, 351 2 2 P A 9 6 A % O
WA SRS A, TR 1,

x3 J[AXRMBHFEERLE (n=8,xx5)

Table 3 Comparison of serum hormone indexes in each group (n=8,xs)

27 AMH/(pg/mL) E/(pmol/L) LH/IU/L) FSH/(mIU/L)
ZH4A 7 612.50+1 164.12 153.73222.44 71.91£11.56 13.28+2.62

B 4 382.29+1 213.32% 81.16+22.20* 147.04+32.86" 27.7129.04%
FSH 41 7 825.00+3 300.96%* 179.28+64.72%+ 57.76+14.08%* 15.48+5.00%*
HRESE) 8 869.79+684.59%% 169.10£15.22%+ 68.9625.64%* 14.23+0.87+*

¥ 5% HALER, #P<0.01; SEIRA L3, #+P<0.01,

=Ll osicEEN

x40

FSHA SECH
1 BFEKRREMPEAARSETU(HE i)
Fig.1 Histomorphological changes of left ovary in each group of rats (HE staining)
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