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Abstract

Objective: Exploring the mechanism of chronic pelvic inflammatory disease treated with the com-
bination of Sihuang powder and Fukejing capsules using network pharmacology and molecular
docking. Methods: The TCMSP and Herb databases were searched to obtain the components and
corresponding targets of the 2 drugs; the therapeutic targets of chronic pelvic inflammatory disease
were obtained based on the GeneCards and OMIM databases; the intersecting targets were obtained
by using the Venny online analysis tool; the components, targets and PPIs were analyzed by using the
Cytoscape 3.9.1 software in combination with the String database. Network analysis; GO analysis and
KEGG analysis using David database; validated by molecular docking, respectively. Results: The re-
sults of network pharmacological analysis yielded 289 ingredients including quercetin, lignocero-
toxin, and kaempferol; 160 key targets including ATK1, TNF, and IL-6; and 158 key pathways including
IL-17 signaling pathway, TNF signaling pathway PI3K-Akt signaling pathway, and so on. The results of
molecular docking showed that quercetin binds to AKT1, IL-6, and TNF; kaempferol binds to AKT1
and TNF; and lignans binds to IL-6. Conclusion: Sihuang powder and Fukejing capsules can regulate
the signaling pathways such as IL7, TNF, PI3K/AKT, etc. through the main active ingredients such as
quercetin, lignocerotoxin, and kaempferol, which can bind to the protein targets such as AKT1, TNF,
and IL-6, and achieve the purpose of treating chronic pelvic inflammatory disease.
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1. 5l

i 9 (Pelvic inflammatory disease, PID)s& — & WA B0, #8520t BARTEE & B A BRI ZH 24
KA RAE T 9 (V0T A8 J SBERE BLH S 7 R iR« 4 O 57 PR AN 2 AN 18 1 730 1% %9 (Chronic pelvic pain, CPP)
[1]. f&E R 2 o L RE I R AR TG R, Bt il R AR S URGE « Bt B9 AE SR 2] H AT,
1 B 2 VR YT EE AP PL R N E, RAM BB AP R TT0 A8m0 S R KBRS
TR LT 27 A 7 B T 24 PR R T O GL AE[3],  [RIET B E ThRe . BRI Rk
Ni[4].

FEEEIRINA, SRR T WG B RS BB SR M LA T AR A A 4 DA R
M FEG KRS R VAT RS AR T RS 5] DUSEHCR KB 350, J0ER
B ALY, RETEERA, SR 5. FREMEM SIS, Wifks, B&EPimEH;
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Ji BAEMOER i A TE AR R IRL[6] . T s g R 2 b 2 b A T R T 24 5
A, HrhJEWoE . YATE. ERTTENE Y, TEAAEE, B AT =B 448 1. E8WR
PEONELZy, AIEIMAGSHE, BRIFEES, 1B, BR. IR%E. W Hud . . Aahss. B~
AR A, ANV, AN, TRILERZE, FRMLAE, WM. wAER, BAERFNE, R
g5, AT IR X TR R R B R RETT BOR[ 7]

P 2% 24 227 T I A 2GR FLAR R R, IRTUEGWIIR R« VAR IHE R, IR R 1945 5 0l
B, BREIEBIR AT ROR, FIREEIERIE B, 27 REEE & A AR 254 7 1 Ee R A AT
AR FSHBY 259 Vet [8]. ASHETEINE I W0 2% 2B 7 K b 45 B s 9 Uy o o 28 0 DU S A0 o 240 1)
ORI BARIRHE i, o3 TR 2 T DY B OB £ 10 o] S A R T 18V A A AR LB 1R il

2. F3i%
2.1. ZMAEBRLS R RHIZREL

ffiFl TCMSP %#5 FE (http://temspw.com)#H 2 KB, BEX-. %, B AR, Jblck. 4880, %00
T A FESL BIA. £S5, il L RS . 448, Y. B0, —b. B, FE. R,
DA R A= ) F) FH B (Oralbioavailability, OB) > 30%7#125 2414 (Drug-likeness, DL) > 0.18 Sk % i 14 i 733t
ATk, F UniProt 8 FE 5 —#E S LR bR B B H )5, 15 2 A8 5 . ff /] HERB %4 &
(http://herb.ac.cn/)#H 2 ¥ . /A, iz PubChem %4 J# (https:/pubchem.ncbi.nlm.nih.gov) 3k 75 H 45 %%
%4y M SMILES(Simplified Molecular Input Line Entry System)S, J&¥ SMILES 55 A\ #| Swiss $4f
(http://www.swisstargetprediction.ch) Tl H: A e £

2.2. IR L RIFREN

LL “chronic pelvic inflammatory disease” A1, %2 GeneCards %4 2 (https://www.genecards.org/) «
A1 OMIM H#5 & (https://omim.org/), &2 8 543 28 1 28 BOAH JCHE 5

2.3 ZRHERAIIRE

B DB . ‘R iERET M “EBHEERT ZFHWE S5 N Venny2.1.0 # 4
(https://bioinfogp.cnb.csic.es/tools/venny/) 1, FREX =F HIAC L 5, 1ERIBITIEIE B K I AERE 55,

24. “ERR - -5 MENAE

KB, Wl BRI E s, IR A SRR S AR S O\ Cytoscape3.9.1 B4 HEAT Hi 15,
FEREAT WAL BT PR R A E R R
2.5. PPl (M4 RIHEE

DO EEL” . CEVMERTET M “EBMEEAT —HITELE S SN STRING ik %
(https://www.string-db.org) F£iE4T PPI IZE A%, 4475 55 E A Homo sapiens, HAtNERNEE, 152
PPI P%%; ¥5 PPl M4 S N Cytoscape3.9.1 1, {#i/f] Network Analyzer T E 34T M A 3L 45 .

2.6. GO 1 KEGG E&£E4#r

){% “ IEIE]\:%&» . “Eﬂ%ﬂﬁ?%” a’;u “Al‘%tl‘iﬁﬂ%ﬁé” E%E‘Ji%ﬁlﬂ)ﬁ%)\ DAVlD ﬁﬁﬁ
(https:/david.ncifcrf.gov), #E 44T 5 Homo sapiens, JEAT GO 4r il KEGG 437, IRl A% F
BT S AT T UL R«
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2.7. SrFXHE

JEH PP 3 45 S o FEAEL T 5 BB 11 B8 R 5 T 6% 2 B 2 e ) PR V5 R B 23 JEAT 79 7% 42 - £E PubCheem
H 5 FE H (https://pubchem.ncbi.nim.nih.gov) ~ # 4k &% quercetin. p-sitosterol . luteolin. kaempferol .
stigmasterol [¥] 3D £5%4 mol2 S, & PDB ##& E N4k TNF. IL-148. IL-6. AKT1. TP53 ] 3D 4514 PDB
SCHE. FIFH Chem 3D #AHTHEALGYIN B /NS G RE: FIH PyMOL #Ex) 8 A %2448 PDB U EAT Tkt
H, EBRKDTFRABERZR . FIFH AutoDockTools FAFIEAT 731 X4, & 26 LAE Al VPR f0A
Hly, fE AutoDockTools 1 B & T FIZHL, RN GPF 3. 1847 H A%, HIBRXTHCRA
RIS R, fags BB PyMOL #FE4T l AL B 7R

3. &R
3.1 MR oMEmaELER

44 TCMSP %04 A1 HERB %4 %, LA RF| A B2 (oral bioavailability, OB) > 30%, $#j{(drug
likeness, DL) > 0.18 Jybnifl, 7k VU & HORN U v 3 R R IR 20 i o RN I pit, #8225 &1 1931 301
AW RN 427 A Foh A 5

32 KREAELER

DA “chronic pelvic inflammatory disease” #i% GeneCards 1 OMIM %45 & , 2 # % 545 3] 4440
O

33 HELRLUR “KfE - B5 -8R MEE S

m

4149
(90.7%)

e R AR K

Figure 1. Intersecting targets of Sihuang powder, Fukejing capsule, and chronic pelvic inflammatory disease
1. MR PERE. BHARR=ENRZEER

VU SE B, AT IR AL & = RS B £, 2B RELE 1), H&EE 159 4
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Figure 2. “Disease-component-target” network diagram
2. “FR¥E - ARG - BB ARE

Figure 3. PPl network diagram
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sapiens, ZKHU PPI %%, FrAifE&E AN, KEdE 3\ Cytoscape3.9.1 # - H1# FH Network Analyzer 1. H
ST, AKEERE R OME, R oM. AR T ST H A AR, PR R KRN TS T H A
BRI 575 326 HY A 088 A 160 NI 3), 946 AKTL. TNF. IL-6. TP53. IL-15. JUN. CASP3. ESR1.
PTGS2. EGFR %,

3.5. GO 4r#hr

KPR SR A S 3N DAVID s 12, B A TS 5208 Homo sapiens, #E17 GO &4 5
Br, 2 A3 A FE(BP) 744 % ANHA /3 (CC) 81 % 4 TIIHE(MF) 160 %%« FIFTMAAS T 6 0 =6
5y PAES/METHT 10 BT v AL RZR (LI 4). ek, Apid £ (BP) 2 2205 K0t S A W S vy, ik
AR IE T . DNA filt & 5 SR IE RIS . RNA EAEG 11 XA IEFETT . miRNA $63% 1 1E )
WA QUM R Y A0 BRI GE 0 1 R A 4EH R (CC) B FE 4N i sb ], &R
RIE AR B AN, Yot . BRSSP IhE(MF)H EB LELE A . R AR
gt MHRAEARS S 2 WEE. BB 7486 EAREE R 2R EEELE S
HHWIEA G DNA &SR s R REIREZ ARG RS
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Figure 4. GO enrichment analysis

E 4. GO E&E9h

3.6. KEGG BEST

KPR 25 550 1A SEHE s 2N DAVID ¥l e, BB £V 5t Homo sapiens, #1T KEGG i
PEE T, I E LR 158 K55, KM E N P <0.05 H FDR < 0.05 (MR ZINEK), HIEAHHE
S, B EX P ES/NMUET 20 BT PG E R (LK 5). 4R BN, EHEREMEE
(A3 % E EALEE IL-17 15 538 . TNF 551888, p53 /551814, C ME R 25 5B PI3K-Akt {5
S, HIF-1 {55 1888%,
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Figure 5. KEGG enrichment analysis
5. KEGG ZB&ENHT

Figure 6. (A) Quercetin-AKT1 docking result; (B) Quercetin-TNF docking result; (C) Quercetin-IL-6; docking result (D)
Kaempferol-AKT1 docking result; (E) Kaempferol-TNF docking result; (F) Luteolin-IL-6 docking result

6. (A) Quercetin-AKT1 3#5&£55R; (B) Quercetin-TNF X1##455R; (C) Quercetin-1L-6 X13%45R ; (D) kaempferolaktl
IHELER; (E) Kaempferol-TNF 31458 ; (F) Luteolin-1L-6 %45 R
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3.7. SrFXHE

—BIEBLR, A RE/NT-5.0 keal/mol Ui BIECAARI 2 1246 RIFIISE &G, 455 R8/0T-8.0
kcal/mol JiIF B EC AR AN (32 AR BRI 45 e . BIFRTCIERHERSE BE, R &S5RI % (quercetin)
5 AKT1 454 REN-6.1keallmol, 5 IL-6 1454 REH-6.9 keal/mol, A R 47145 &3 14, #it 52 2% (quercetin)
5 TNF 1454 16 —8.7 kecal/mol, A 550 1 25 A 15 M5 11 2313 (kaempferol) 5 AKTL (1) 45 & fig 4-6.1 keal/mol,,
SRR, 115 (kaempferol) 5 TNF 1455 88 8-8.6 kcal/mol, 456 NE%; AJH H K (luteolin)
5 1L-6 1454 it N—7.2 keal/mol, 45 &35 R I (L 6).

4. ¥ig

AW FULGE A X2 2 HE R0 20X R O VRIR NT2 IR 1 DU 3 ORI A ) 3 IR B e T e b 2 28 1 32
TEVERLS DA AR G A . X2 23 e J5 AR B DU Bk (A mT o e B 0 S R MRS 289 b, E
BASHIY R f-AEEE. KBEFER. A8, 5. DS, HPhARRER, HER. WEBmF
W TNF-a. IL-6 SR R FHIFRIE, I R I8 R, AT 2 te ik s 8 51 S /NI s B
M PEIRAEANE 9]0 Mo PR 70 2% 51 AL A SR 30 A E W 4T i 2 4 Wbk B A ME A IR NO, it Bz Zmdad i 1
MAPK {5 5@, T INOS & EAMIRIE, Wb RIEN T NO MR, dhm R IEDI R AMER[10] [11]; L%
1y mT BELIBT 1B B ER A, A8 NF-xB JGv23E N AH PRI T I 28 14 DR - B s , DT AR 28 PR R - (R R TS [12]
KB [ MH 40 AZ p65 HIFRIA, MITBHET NF-«B 55, iAZIHTK HKI[13]. PPI &b b3 2036
I I T A SR A% O 5 160 A, 05 AKTL. TNF. IL-6. TP53. IL-18 %%. TNF A IL-6 1F {2 4
MR 7, G RRERT, HARE ST, UV S E R R IR REAR[8]: AKTL N2 R R/ 2R
AW, 2 PIBK/AKT {5 Z Il i BN A7, ArE i) PIBKIAKT {5 51l ik K1 T 18V A s
RIVEFI[14]. 70 TGS R I R 5 AKTL. IL-6. TNF B &EUFMI4 &30 1B E S AKTL M
TNF 46 HRNER: KBERS IL-6 455751 RIF, FRRIGUE T ML Hr 45 BRI AT . GO Zri Al
KEGG i & 4TI 4E FARHH, VU SR HORI 0 m] o e JE IR FH VA Y7 18 14 22 s 28 A s B VRIS 5 18 R 5 905
R G RN ERRDS, SEAWIETE R TR B R LR KRR RGERIE PR BR —
o IL-17. TNF. PI3K-Akt 55 T 1@ BT I PE RIS R A OCHERE . TNF. IL-17 /R e R4+, 7]
TR A FE L, R, CAIFFZ. MIA. & 9307 2 057 T BN 98 5 s B 0408 % DI RE[15] s
PIBK/AKT 15 5 388 % v] 1 7 SR S SE, 4% T U4 I R 1, SER R, a8 e A 2 iR B 1) PIBK/IAKT
{55 IE B OO, 452540 PIBKIAKT {5 518 I Jo X8 P 2 i 28 A B BRI T R [16]

5. &

gr EpTR, VU EORE s IR R i 2. RBRR . RS R EEN R, 5 AKTL. TNF,
IL-6 S5 (I #E s A S &, AT IL7. TNF. PISK/AKT %55 S i@EE, ARRT ML E K. DU
AT SRR B 25 o w2, AR PR TR 2 BRI S 2% 3@t DX 2 24 B 2% (1) 2 A 5 32 ) A B AR 7K ST
T RRE 2 By A PR RORE SRR, WD R SRR 2R IR T 1S I 2 A 1 S L
BAy FRTRERIVE AL, R DI O 5 B A M BAESE R, NG 88 s, IR
VOBEH 0w o B BRI FH VA 7 18 1 2 s 48 PR AL b B 5 T 7 2 it

B O
AT TR (] 5 AN R T 2 i ) SR s RO R T 0S8 ) R PRy
JR AL S HF
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