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Abstract: Objective To explore the potential action mechanism of Zigui Yijing Decoction in the treatment of
premature ovarian failure (POF) by applying network pharmacology of Chinese herbal medicine. Methods The
active components and action targets of Zigui Yijing Decoction were obtained by searching Traditional Chinese
Medicine Systems Pharmacology Database and Aralysis Platform (TCMSP) database, and the related targets of
POF were obtained by searching GeneCards and online Human Mendelian Genetics (OMIM) databases. Gene
ontology (GO) molecular function and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment
analysis were performed for potential targets. Results Sixty—nine potential action targets of Zigui Yijing Decoction
for the treatment of POF were screened out, with interleukin (IL)6, protein kinase B1 (AKT1), IL10, IL2,
tumor suppressor p33 protein (TP53) , chromosome 10 deletion phosphatase and tensin homolog (PTEN) as its
main targets. These targets act on the disease mainly through molecular functions such as steroid binding,
oxidoreductase activity, cytokine activity and signaling pathways such as phosphatidylinositol 3—kinase—protein
kinase B (PI3K/Akt) , hypoxia—inducible factor 1 (HIF-1) , forkhead box O (FoxO) and p53. Conclusion

Quercetin, luteolin and kaempferol are the main active ingredients in Zigui Yijing Decoction for the treatment of
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POF, which affect PI3K/Akt, HIF-1, FoxO and p53 signaling pathways by acting on target proteins such as

IL6, AKTI and PTEN, thereby treating POF. The action mechanism of Zigui Yijing Decoction for the treatment of

POF may also be related to pathways such as anti—oxidative stress, primordial follicle activation, cell proliferation

and apoptosis.
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Figure 1 Venn diagram of potential targets of Zigui

Yijing Decoction for treatment of POF
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Table 1 Active ingredients of Zigui Yijing Decoction (top 10 in Degree value)
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MOL007122  miltirone FES B 12
RE1 o]
e g
TGFBY a3
Nos3 [ g
ERBB2 [ 4
PTGS2 [ 5]
PPARG 2 5]
L] R S — |
o B e
AR 6]
ESRl O
PTEN 8]
Mye el
NIl o — )]
sTals 2 g
L — 7|
we O 25]
VEGFA [ o7
Tee3 O e
$ AKTT b e s
[ T T T T T T 1
0 5 10 15 20 25 30 35
El4 FE(Degree)BHEZ AT 20 (MUK E2IAIATT
MERRES

B3 #RHRZFERTMERRNEAR-ZBR
HEERAMZ
Figure 3 Protein—protein interaction network of Zigui

Yijing Decoction in the treatment of POF
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Figure 4 The top 20 targets of Zigui Yijing Decoction in
the treatment of POF in Degree value
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bR Degree H || ¥R Degree 8 || #0045 Degree H
1L6 10 12 5 PTEN 4
AKT1 9 MAPK14 5 CYP1A2 3
TGFB1 9 STAT3T 5 CYP3A4 3
TNF 9 P53 5 E2F1 3
IFNG 8 CASP8 4 INSR 3
IL10 7 MDM2 4 RB1 3
ILIB 6 MYC 4




2490 PP

2021 455 38 4

3 9w

ik EBHEIN R, IR R R AR . X
M, K2, fE . BEkEzm, SRR YW
WE AR . MRRARE, BETECR S . M
A, IS R, MU TR IR AR, JRYT A AR
B RGOS L, DASLRISTIRT BN R L
FUEHE L . PR TFMASENEZ, 3+
JHF A 3RS, RN 2 3 M AL T RN
P AR, BRI, SE IR
2y Sed . FFSEFE O s KOH IR ANE 2
s RO A, HR IR v A B
AT A Bl AE 2 B8 P L 0 3 A5 210305 3% 45 22 0 0
PERCT 167, 2580 R R 2781, S ZE
B 694, AT 2] 5697 U S A O
TEISPERT 130F0, Hirh, JR5-EG YA S0 I
VRIS B IS

M2 = PR AT - T 2 -KEGG 38 %7
KRG EI RN, Z R TFETR T E S
FOMiR 2 . ARBREEER | DAY 3R 2 v, m]
REZ 2T 1Y EZEA LS o X2 A2 v i T
FAEHT Akt MitEz R AR R B A v] LU/
F A4 10(1L-10) . AN R 2(1L-2)2 F
2 1 PR S5 10 5 et AR 1) i R T B 7 T AR
1 AR JE B (PTEN) [ #24E T+ Akt 45615 58
5 PR RITRR 6 SCRIRAF 52 % B0, Ak mT DA 3 PI3K/Akt
T I BRI AL T U S R A A R
TnopE AL, MK B ELTIRE, B AT
REJE 5% 25 2 10t B SR AL ) A FH AL

W 5% 25 22 1 v O SR BB TR KT AL
WA E LR, WREANEROEFETER. ©
HIHIF-1. p53. FoxO {55 I% /& PI3K/Akt {7 5 i
B R, Y e IR Ak BERRTL T TR
ST R IR A, HIF-1 15530 B 07 35 1 48 A
A, Y HIF- 15 5 38 B9 0E B, A8 A s v
i, THAENRD, RTESERNE AR T R R
by 5 AL FE B 76 4 MR PN A 5 il L U B A
pS3 157 il T AN A T — 3R, M
FF () i 988 0 i) R - pS3 & 1 (TP53) Rl DNA $514%3
AV SRR 5 DR B 45 B A 5 VR e, 4 T
5, ANAE T, Ake i) LU i B AR 1L TPS3
) VR A B ] TPS3 T RE . (AT BFSE 42 Hh AH

EEE", FoxO {5 518 i FoxO3a J& B ¥ 35015 1Y)
KHEVTIR Tt ABERRIL IS, Tl R G Be
Y Ak B R B, DR AR O SR Y DR A
FoxO3a DI BE5H 1Y /DN BUAY B4R B9 9 7 14 B A ATy 3%
PRBEE , NI OP S R g, PI3K/AKL (553
5% ) PTEN A A3 90 S5 4 DR Vs i/ e, 4R
PR B AE & MBS T R D) i
S IR 557 95 P B A SV I B . DRI T D
il D46 D1 3k RS ok el O SR L R AR R Y
PR AT AMH 19 7KF- o 34 S gt BRAIE T i &R
ARFRFLZR | INZEWXTFSH, LH, E2, AMH K/
T THT 5% 0] LA K % B9 SR 441 i 344 B D46 B9 15 B0 1
g,

TiAN, kB 2 A VE LS MY C JRJ2: PI3K/Akt
O R R R A, SRR, (515
H—HRD]

GO BHEMIEE TN, WA HIRITINR
R i AR W 2 o B S B A AR A I i e I M
FE LA . M I PE L SRR 2 (i
HUWURL A0 M A0 3 . DNA R8s, m4& S
ML T, SO AN s AR T DL R B B
Y, S EELS G 8 (SHBG) AT L S M R
SHEE A I E, I g L B ) S B
SHBG IREW ST, HMEBERIGTEREAL, ARk
JA, BIEOPERES DIEHERr, e 2R ERES A
PRV LSk O S L . S 500 S R E  4n ff
R B4 HE TNF-o FIINF—y 25, PR B 241 fifg
PR 119 e TR K S, R A 23040 w1 B S 504 40 it J
7=, MR ELTIRE B, ARBF5E GO &
AIHT A4 S SRR S AR — B, SR UbHEWT,
%% 5 IR YT I BL RV SR AR SR T M L 2
EmELs A . AR G PEE 2R R A A Y

LR LTI, G2 35 AR T N R A A
BLHIPS S 2 A6 M oy . A FH 0 A R A 0 v
Wit R . KBEE ., IWEmSERERLLTTIE
7 U0 B A NG, e E T
IL6. AKT1. PTEN SF AR 1, 5% M PI3K/Akt,
HIF-1. FoxO. p33 15 7%, MR YT oy 55
o WSS R AR TT N R AR AL AT B
EHuAAL N . TR AR IR IS L A R G AR T
GIRIEAG, Tt — i S50



11 Witi e, . WSS AR AT I0 SR ZEVE IR B 10 2% 25 B 2491

SR

[1] WELT C K. Primary ovarian insufficiency: a more accurate term
for premature ovarian failure[J . Clin Endocrinol (Oxf), 2008, 68
(4): 499-509.

[2] TORREALDAY S, KODAMAN P, PAL L. Premature ovarian
insufficiency—an update on recent advances in understanding and
management| ] |. FlOOORes, 2017, 6: 2069.

(3] BhTiL, HZEA, Fe, 5. RTINS IERIZTT
R ZIGER ] EPMUFE%J&E?S, 2017, 52(9): 577-581.

[4] R, BRo. R PEnSEORE AR eI T e R T .
BRI, 2016, 51(12): 881-886.

[5] ZHAL J, YAO G D, DONG F L, et al. In vitro activation of
follicles and fresh tissue auto—transplantation in primary ovarian
insufficiency patients [J]. J Clin Endocrinol Metab, 2016, 101
(11): 4405-4412.

(6] 5kEE, Lz, EEERPEAPRIM] Jbat. PP E
25 iAt, 2016: 106-110.

(7] BRENES . 13805 ML 45 2897 %0 B 5521 58 Bl . e T30 1 i PR B 552
BWFEID] )M M ERZE R, 2007.

(8] AR, BB, sKER . WG Amai S TG o
RERIOFFELT ] IR BEZ RS2, 2020, 37(1): 41-45.
(9] #GWE, WIFE, BT, 5. W2 RAAE B2 LRI Y

HERLT] B, 2020, 31(20): 2688-2691.
[10] sp¥3iE, BIEER, SUkig, 5. ik BRI w250
R L P E AR, 2019, 36(6): 905-910.
[11] YANG Z L, DU X, WANG C, et al. Therapeutic effects of
human umbilical cord mesenchymal stem cell- derived
microvesicles on premature ovarian insufficiency in mice [J].
Stem Cell Res Ther, 2019, 10(1): 250.
[12] e, Baami, ZAdE. PIBK/AKUR 53 -5 B0 SR AR 56
PERGBTSCHERE ) ] BRI Rk, 2016, 25(2): 156-158.
[13] JEONGMAN P, PARK Y, Koh I, et al. Association of an
APBA3 missense variant with risk of premature ovarian failure in
the korean female population[J]. J Pers Med, 2020, 10(4):
193
[14] LIANG L, ZHANG X H, JI B, et al. Yifuning postpones
ovarian aging through antioxidant mechanisms and suppression of
the Rb/p53 signal transduction pathway[J]. Mol Med Rep, 2016,
14(1): 888-896.
[15] CHEN S S, MICHAEL A, BUTLER-MANUEL S A. Advances

[16]

[17]

(18]

[19]

[22]

[23]

[24]

[25]

[26]

in the treatment of ovarian cancer: a potential role of
antiinflammatory phytochemicals [J]. Discov Med, 2012, 13
(68): 7-17.

CASTRILLON D H, MIAO L, KOLLIPARA RAMYA, et al.
Suppression of ovarian follicle activation in mice by the
transcription factor Foxo3a [J]. Science, 2003, 301 (5630) :
215-218.

WA, HLESE . PR IR IR A KR LR RO TSR LT ).
[ PrRA e A F ki, 2014, 33(4): 306-309.
ELKADY M A, SHALABY S, FATHI F, et al. Effects of
quercetin and rosuvastatin each alone or in combination on
cyclophosphamide—induced premature ovarian failure in female
albino mice[ J]. Hum Exp Toxicol, 2019, 38(11): 1283-1295.
B, BISFH, BMER, S SLL T TR R
T2 RO L L R RO ST Re R s [ ). o I PR 24 22
ik, 2020, 36(6): 667-670.

JHIGE . 35 PR R R R 200 IS J0R 40 3R 43 11 52
WA BRI (D] JLat. spRIERE, 2015,

SANTOS J M'S, LINST L B G, BARBERINO R S, et al.
Kaempferol promotes primordial follicle activation through the
phosphatidylinositol 3-kinase/protein kinase B signaling pathway
and reduces DNA fragmentation of sheep preantral follicles
cultured in vitro[ J ]. Mol Reprod Dev, 2019, 86(3): 319-329.
B, WET, XV, S AN R R S S B0 S
Ll R s AR VIO (N A= G RN (R e i
2019, 39(3): 317-322.

7, BOHR, X0PE, S VEMGRE G RE R EENS 31
(TAAAA ) T2 25 5 OB it Gk () ). T B ER R
4, 2015, 37(5): 495-498.

Bx, KES, BEE RIAE R I e T Sh R
AT ] P EEZyEA ], 2004(6): 1089-1091.

LIU P, ZHANG X, HU J, et al. Dysregulated cytokine profile
associated with biochemical premature ovarian insufficiency [J].
Am J Reprod Immunol Microbiol, 2020, 84(4): e13292.
BB, BT, OWRLLEY, SF . BTHNAYT O LR 5 R0k R A
A F TNF-a, IFN-y kKAL) ]. b EE %, 2019,
39(11): 1181-1184.

[FriEgmst. 1Zm #]





