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Akt). 22ZJEIERALER S (mitogen-activated protein kinase, MAPK). #4551 1 (hypoxia-inducible factor 1, HIF-1) 45
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Compatibility rationality of Qingyan Formula in treatment of perimenopausal
syndrome based on network pharmacology
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Abstract: Objective To explore the compatibility rationality of Qingyan Formula (7
Methods Network pharmacology was used to predict and screen the targets, function and pathways related to perimenopausal syndrome in
Qingyan Formula including Sovereign (Cistanche deserticola) group, Sovereign-Minister (C. deserticola + Morinda officinalis) group,
Sovereign-Minister-Assistant  (C. deserticola + M. officinalis + Zanthoxylum bungeanum + Achyranthes bidentata) group and
Sovereign-Minister-Assistant-Guide (Jun-Chen-Zuo-Shi) (C. deserticola + M. officinalis + Z. bungeanum + A. bidentate + Halitum) group. The

£577) in the treatment of perimenopausal syndrome.

characteristics and compatibility rules of this prescription in preventing and treating perimenopausal syndrome were analyzed combined with
data. Results A total of 74 compounds act on 290 targets and 51 key targets of perimenopausal syndrome, mainly involving cell response,
neuroendocrine, immune and other related biological processes. Pathway enrichment analysis involved estrogen receptor, PI3K-Akt, MAPK,
HIF-1, and other pathways. Conclusion Each separated compound prescription group acts on the key pathology parts-hypoestrogenia and
short-term anxiety, mid-term genital atrophy and long-term osteoporosis of perimenopausal syndrome through various targets and related
pathways. Each prescription group not only has different targets, but also has the same targets to act on symptoms, and plays a synergistic
therapeutic role. Jun drug group includes 216 related targets, 40 key targets and all major pathways in the formula. After Chen, Zuo, and Shi
drugs were added in sequence, the number of targets and related pathways were increased to different degree, which indicated the importance of
Jun drug-C. deserticola in the formula and the supplement of other drugs to Jun drug, and explains the compatibility rationality.

Key words: network pharmacology; Qingyan Formula; perimenopausal syndrome; compatibility; hypoestrogenia; perimenopausal
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Table 1 Information of “Chinese

medicine-active

ingredient-predictive target” for Qingyan Formula
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Table 2 Components and targets information of Qingyan Formula
&% 4 /A S I %iy /A RIE
acteoside 1 PRI AR palmitic acid 12 ELER R
dauricine (8CI) 3 R stearic acid 5 WYIHN
sitogluside 13 R cedrol 4 WYIHN
B-sitosterol 24 WKZ . EER. | alizarin-2-methylether 8 TN
TR 2R 2-hydroxy-1,5-dimethoxy-6-(methoxy- 8 TN
arachidonate 4 A A methyl)-9,10-anthraquinone
suchilactone 9 A A 1,5,7-trihydroxy-6-methoxy-2-methoxy- 5 SN
yangambin 4 A methylanthracenequinone
quercetin 130 PN, FEML 2F1% | 1,6-dihydroxy-5-methoxy-2-(methoxy- 7 REPN
marckine 1 PRI AR 2 methyl)-9,10-anthraquinone
benzyl alcohol 7 RHE. Bk | 1-hydroxy-6-hydroxymethylanthracene- 6 BTN
pulegone 4 PRI AR 2 quinone
eugenol 29 PRI AR 2 hydroxyanthraguinone 1 EPN
tyrosol 9 PRI AR 2 2-hydroxy-1,8-dimethoxy-7-methoxy- 6 EPN
pinoresinol 8 PRI AR 2 methylanthracenequinone
succinic acid 24 PRI AR 2 (2R,35)-(+)-3",5-dihydroxy-4,7-dimeth- 4 SN
genistein 81 PRI AR 2 oxydihydroflavonol
benzaldehyde 4 RHE. Bk | 3B,20(R),5-alkenyl-stigmastol 1 WIS
menthol 5 PRI 3B-245(R)-butyl-5-alkenyl-cholestol 1 WIS
(L)-a-terpineol 12 EELR americanin A 6 BN
geraniol 11 REEN isoprincepin 2 BN
(-)-a-pinene 1 EE R ohioensin-A 2 SN
citric acid 7 EER kokusaginin 1 T
NON 2 B R L-limonen 4 TEt
2-hydroxy-3-methylanthraqu- 20 B R skimmianin 2 e
inone diosmetin 6 e
indole 3 B R anethole 13 TEt
(R)-linalool 12 B R poriferasta-7,22E-dien-3p-ol 3 )
caffeic acid 21 EEER 28-norolean-17-en-3-ol 1 )
2-[(R)-4-methyl-1-cyclohex-3- 14 PN berberine 12 e
enyl]propan-2-ol coptisine 8 NS
(+)-borneol 7 REEN wogonin 36 g
diop 3 REEN 8-7-stigmastenol 1 e
ethyl oleate (NF) 1 REEN baicalein 27 e
caprylic acid 8 EER epiberberine 9 2
sitosterol 3 B R inophyllum E 6 ERyE
esculetin 7 (PN kaempferol 49 RS
physcion 8 (PN spinasterol 3 A
(1S)-4-methyl-1-propan-2-yl- 6 (PN stigmasterol 25 RS
cyclohex-3-en-1-ol palmatine 13 g
oleic acid 41 (PN B-daucosterol 1 A
DBP 13 ELRR NaCl 19 #Hih
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protein, MYC). FI41 g/ 2<-6 Cinterleukin-6, 1L-6)
H 4 )& 5B HBE-9 (matrix metalloproteinase-9,

MMP-9). H4ifi/r&-1p Cinterleukin-1B, 1L-1B).
22 ZFEAL R FEF 3 (mitogen-activated protein
kinase 3, MAPK3). WEH —~H LA &M 3
(endothelial nitric oxide synthase 3, NOS3). %[
F AP-1 (transcription factor AP-1, JUN). Z%4J5
AL 3 1 (mitogen-activated protein Kinase 1,
MAPKL1). #ff#Z %2 1& o C(estrogen receptor a,

ESRL). AN ALES 2 (superoxide dismutase 2,
SOD2). ##4iE#HtE (fibronectin, FN1). Sk
I B B 4 erbB-2 (receptor tyrosine-protein
kinase erbB-2, ERBB2). IfiL% P jz 4 K1 A
(vascular endothelial growth factor A, VEGFA). J##
BZ Cinsulin, INS). 3 AEK K F 524k (epidermal
growth factor receptor, EGFR). 40l /% -2
Cinterleukin-2, IL-2). FREAKKE T (epidermal
growth factor, EGF). -t 2 ik &5 I 3 (caspase-3,
CASP3). s A A5 4L i 1 (Cu/Zn superoxide
dismutase 1, SOD1) . 4i fig i 1 & 4 Bl
(G2/mitotic-specific cyclin B1, CCNB1). il % ik
Yol (myeloperoxidase, MPO). 2t a fR & 11 8
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CAV1).RAC-o 225 [RI77 % 1K 5 I Bl (RAC-alpha
serine/threonine-protein kinase, AKT1). HHr&EH
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(G1/S-specific cyclin D1, CCND1). 4Hfiu{t % P450
it 5% Jtk 3A4 W7 (cytochrome P450 3A4, CYP3A4) .
#tb R T 8 (C-X-C motif ligand 8, CXCL8). ik
E %4k (androgen receptor, AR). & Co
(protein kinase C alpha, PRKCA). 15 ‘51& 5 J i 5%
s K ¥ 3 Csignal transducer and activator of
transcription 3, STAT3). [HFEHZEH o1 (gap
junction alpha-1 protein, GJAL1). ¥ %1 p65
(transcription factor p65, RELA). Ifil£L &% 1
(heme oxygenase 1, HMOX1). 484k YA s 5
4 52 4 y(peroxisome proliferator-activated receptor
gamma, PPARG). Z %% G (serine-protein
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(prostaglandin G/H synthase 2, PTGS2). J&Jw3L[X
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( phosphatidylinositol 3-kinase, PI3K) -iE [ #4# B
(protein kinase B, Akt) {5 5l i (W ¢ 17 NME D
MAPK {5 5% (K& 15 ME D BETE T T 1
(hypoxia-inducible factor 1, HIF-1) {5 5@ (4
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(ATP-binding cassette sub-family G member 2,
ABCG2). i H#i£E 72+ (brain-derived
neurotrophic factor, BDNF). %L (catalase,
CAT). 2HJFIELEEHEEE 14 (mitogen-activated
protein kinase 14, MAPK14). [ & i
(histone acetyltransferase p300, EP300). %[+
Spl (transcription factor Spl, SP1). it%EfLMEFHALE
VAYDEE %44 o (peroxisome proliferator-activated
receptor alpha, PPARA). HIFLA. SOD1. MMP9,
MAPK1. PRKCA. MYC. FOS. RELA. MAPK3.
ATM, CXCL8.CCND1.FN1.AKT1. IL-1p. CASP8.
CYP3A4. SPP1. JUN. CCNB1. VEGFA. IL-6.
ESR1. INS. CAV1. PTGS2. GSTP1. PPARG. AR.
CRP. HMOX1. ERBB2. CASP3. NOS3. EGFR.
SOD2. STAT3. EGF. IL-2, Kl 2 Fix. »x
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Fig. 1 Network analysis of pharmacological characteristics of Jun group
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Fig. 2 Network analysis of pharmacological characteristics of Jun and Chen group
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Fig. 3 Network analysis of pharmacological characteristics of Jun-Chen-Zuo group
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Fig. 4 Network analysis of pharmacological characteristics of Jun-Chen-Zuo-Shi group
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