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Abstract

Objective: Based on network pharmacology and molecular docking technology, to explore the po-
tential pharmacological mechanism of “treating different diseases with the same treatment princi-
ple” of Sini and Siling Decoction in treating pelvic inflammatory disease (PID), endometrial polyp
(EP), and cervical human papilloma virus (HPV) infection in women. Methods: The chemical com-
ponents and target proteins of Sini and Siling Decoction were obtained through the Traditional Chi-
nese Medicine Systems Pharmacology (TCMSP) database and literature review. Disease targets for
PID, EP, and cervical HPV infection were collected from OMIM, GeneCards, and DisGeNET databases.
Common targets were identified through intersection analysis. Cytoscape 3.9.1 software was used
to build a “herb-active component-target-disease” network. Gene Ontology (GO) and Kyoto Encyclo-
pedia of Genes and Genomes (KEGG) analyses were performed using the Microbioinformatics plat-
form. Molecular docking and visualization of key targets with main active components were con-
ducted using AutoDock and PyMOL software. Results: 170 active components were identified from
Sini and Siling Decoction, with quercetin, kaempferol, and isorhamnetin as core components. 127
common disease targets were identified, including prostaglandin-endoperoxide synthase 2 (PTGS2),
estrogen receptor 1 (ESR1), estrogen receptor 2 (ESR2), and prostaglandin-endoperoxide synthase
1 (PTGS1) as top 10 targets by degree value. GO analysis showed the treatment mainly involved
biological processes like positive regulation of gene expression. KEGG analysis revealed its effects
through regulating interleukin-17 (IL-17) and tumor necrosis factor (TNF) signaling pathways. Mo-
lecular docking showed the strongest binding activity between PTGS2 and f-sitosterol (-49.45
k]/mol). Conclusion: Sini and Siling Decoction may achieve “treating different diseases with the
same treatment principle” for PID, EP, and cervical HPV infection by regulating inflammatory responses,
sex hormones, and immune functions.
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MR 9 ME W (pelvic inflammatory disease, PID). T & A JI 5 A (endometrial polyp, EP) & F & i
NFLSIR o B G R TR I e 2 K« PID 24 Lot BAR A TE R G i [ 1] A5 R4 et . #i
YEILIT, W 5 B I 28 MR 5 B B R AR . H AT R BELLHURIE T N 3, (R A BRI Bl N P AR 2T 24
PR LA R L SR 1) JE 2] EP 4R R 5 IR L 18] e B AR K ) RS AR PR AR (3]0 AL i
AW, AIRES T E NI R BRI AR R SRR BB SRR E A O[3]. FARBT —RHFELMA
T ITVE[3]e ARG AR S 2R 2w RS 1 [4]. AL KJB 9 7 (human papilloma virus, HPV) & — i/
AR AUEE DNA W8, 0 A s e R E PR RY (5], el HPV MHFERE gy B 30 & A 10 E 2 fa e
o HATIEK B GG 7 HPV RGLHRF R, iERR HPV B Gs O & BN MR Im PR Al 538 ) B 7

“FRRIENR” R R HHIERIE R R, AR M ER P A DL R AR K R AR B,
TUAH R R O B L B PR IORABA B 58 A AH R BRI 7 77 . TR 2l P i O i, o A A R %
O RIFHLHI I 22 s AT IR [6]. S T2 8 B AU I 1 FE R UE S 11X — A,

WA SRR R AR R REYT]. AR, ZOBaA, BREANL, AT AW AR, WRARE
B, BEAALE, RECRMRMAR R S BB E MBI, 522060, SR T FERRE, S8
EHREVER . Iz “ZF UK, GiEEem. IR TAIE. ZIEIK, BUHFAms, S
AT, BEAGER IR AR, SUER sk AEE . FHAR AR AT, IR hZE45 2 PID. EP X1 H 3 HPV &L+ %
TRALI8]-[11]o AR (S AT UE L MRS AT IE S =38 A i EUEAY[8]-[11]. PUPY%7 02 7
g2 DARFBIRARYE (HFERMIR) K (FHEOIE) i Ui, WSk, 277 BAB%SL, 16
WRK 2Ty, FEIBHTANAY . TAERRBERRRIUE, 2P RS, 5T £ B L
) PID. EP. T E# HPV YA RIFI7 R DARAB AR, W BEA IR EUR . HTEK
R NEMT AR EEAE[12] [13]. URBEASIR . Prefdith. MR . Rl &Thak(14] [15]. PiJT
YIRS RIE . 2 RGN IR S 5w R IEAE R [12]-[15]. BUBUSCRER &I, B §T sk = D438 DU 2373697
PID. EP. JE# HPV AL BT T il , FLEARMUS AN B o SCAS I FORE T 0 5% 24 B 2 7316 4
HFAR, WIPHRIIEIA7 “ 3 EG” PID. BP. 52 HPV UL AEY)ELH], N E SR . Al
SIS TSR pEER IR KR

2. IRMT*E
2.1. W FEM0HE I %575 R 5

18 H W 25 R4 2451 225088 i 5 79 BT F & (traditional chinese medicine systems pharmacology database and
analysis platform, TCMSP) (https:/tcmspw.com/temsp.php)fi 2 P PU 2537 HH 1) 8 WREGH), ik H 1% 7 (i ik
Wt E.
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2.2. FAEBERIERER

BT 2.1 A K 2 AR AL S YIS A R A4 FRIE I UniProt 27 808 AT BE R AR AEAL , 1
B OISR NI K N % AT

2.3. FRENPUEIEAATT PID. EP R FED HPV Bfpbin s

T8N /R 18 4% 25 -5 0¥ i (online mendelian inheritance in man, OMIM) (https://www.omim.org/)-
Gene Cards (https://www.genecards.org/) & DisGeNET %4 (https://disgenet.com/) 53 7| PA “pelvic inflamma-

tory disease” , “endometrial polyp” , “Cervical Human Papilloma virus Infection” , “Cervical Human
Papilloma Virus Infection” YE oG8R, 2 50k MEEFR, FKI PID. EP AT E 3 HPV YL )%
R A

24. £BUHINBHES O

#4227 5 “23.7 AR N AMIA BAE YIVE FBE S S5 mEE mBOCE 5, RIS IR, FELH
B SCEAL[RBE 55N Cytoscape 3.9.1 B, #IUI% DU237 505 [AlA PID EP KX 15 3l HPV J& I 1)
W28 DLA& 73 AT

2.5. GO 915 KEGG B9

JE s B A A5 S (hittps:/www.bioinformatics.com.cn/), 437X “2.2.7 A1 “2.3.” TiH3RIGH 4 FhIt[HE
B R AT EE I AR IR T R & 22 (Gene Ontology, GO)~ Z:[A F £H4: 1i(Kyoto Encyclopedia of Genes and Ge-
nomes, KEGG) & #/ #1 (P <0.05). Fiz AW sk 2 AR E AR, $ GO 1 KEGG 43 #r 4l Rk A7 nf
A .

2.6. S FRHHELAE

BB R A “ R RR 7 BE SR degree {EHHFA AT 10 AOHE SEAT 4> FXFHEL8E . L RCSB PDB
¥ I (https://www.resb.org/) H IR HEUHE A BT 10 FOCEEEE S0 3D dfAk4i#4, FIH Pymol 2.6 K41 Auto-
Dock 1.5.7 Bt 47 40 #E . A\ PubChem “F &5 SRHUOCHEAL S — i 4544, I Chem3D # 4. AutoDock
AT AL FE . FEFIH AutoDock BN 4> AT M TR AE AR, Bn A Pymol 2.6 #AENT
gE BT I AL AL FE
3. 458
3.1. TSNS ZE SIS

7E TCMSP Bl a7 B R DU U279 8 Fi25(0OB > 30%, DL > 0.18), JA&ZAH K SCHk#h
FeJE, SHWIAE SO B RN e 17 A, AR 134, BRFESsAS, HE 2 A4, AR TA, R%E
154, X114, FIE 104 R BAEGT FIR R T Bh 1T ik, HERRE E 50N, RE&3RE 242 4
29D T HE 5
3.2. FEUHEE;7ET PID. EP R FET HPV Bp B30 =

G IF BIR BN ESR SN, DIRRE B RS, BAFREN PID #E 5 3E 5062 45 EP #E 3L 1890 4N F
B3 HPV JELHE £ 3501 /. @it Venny2.1.0 22 H 25 5l 75 =N e 1 35 B (] 1), 153 DY Y
X%y 5 PID. EP. T &% HPV YA 192 4. 151 AN 157 MEAESD, 4 HIHEEN 1271, %
degree [H MR ENI/NHEFI (1 HHIHIET 20 1),
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Figure 1. Venn diagram of target points for Sini and Siling Decoction
in treating PID, EP, and cervical HPV infection
1. MEEPEAATT PID EPy FEH HPV BRI S FEE

Table 1. Diagram of target points for Sini and Siling Decoction in treating PID, EP, cervical HPV infection, and “treating
different diseases with the same treatment principle” (top 20)
= 1. MFEEAATr PID. EP. FE#H HPV BREKR “RHEIER" =EERAVEE = EHEZHT 20)

PTGS2. ESR1. AR. PPP3CA. HSP90AB1. PPARG. NCOA2. ESR2. GSK3B. CDK2.

PID PTGS1. CCNA2. CHEK1. MAPK14. DPP4. RXRA. TOP2A. PRKACA. ADRAIB. F7
EP PTGS2. ESR1. AR. NOS2. HSP90AB1. PPARG. GSK3B. ESR2. CDK2. NCOA2. CCNA2.
PTGS1. MAPK14. CHEKI. TOP2A. RXRA. PRKACA. ACHE. ADRA1B. NCOAl
HPV PTGS2. ESR1. AR. NOS2. HSP90ABI1. PPARG. GSK3B. ESR2. CDK2. NCOA2. CCNA2.
PTGS1. MAPK14. CHEKI. TOP2A. RXRA. PRKACA. ACHE. ADRA1B. NCOAl
weps=ann  PTGS2. ESR1. AR. NOS2. PPARG. GSK3B. ESR2. CDK2. CCNA2. PTGS1. MAPKI14.
SR

CHEK1. TOP2A. NCOAl. KDR. PIK3CG. PGR. NOS3. BCL2. MAPKI1

3.3. M%7 “REENE" HARRNESRRXMEEE

P 25 SRR 2y SRR S5 B R 57 N Cytoscape 3.9.1, 43l 2z U3 VU %% 3497 PID EP
MBS HPV BEGLH) “ rh 25 8080y - 3B - 0w 7 Mg (8] 2), FRl DU Y2537 “ RmlERG 7 3 Bk
R “HR AR RN - R - BT R 3), B s ROAR R L (K . I BRI A Analyze Network
fE, WIESHE. HatE. Ao tES T A, ik Ui PU 243697 PID. EP. T8
HPV RGOS . WEIFRATLAE Y, DU DU 2708 i B 35 1L SR A Ak 2% 1 o a3 8 AL il 2
(prostaglandin-endoperoxide synthase 2, PTGS2). MEZE 5244 1 (estrogen receptor 1, ESR1)%5 192 /M £
F¥RY7 PID FERT . it = LR By L &0 PTGS2. ESR1 4§ 151 ME£2 51697 EP. @I
Bk RIS A YA PTGS2. ESRI 45 157 MEAZ5IRIT T H3 HPV EY. EISIUE7077
PID. EP. T E# HPV J& 4 LG B 2 B rh,  mT DAAS 2P0 DY 23796 97 DA B =M (A% O B 6
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M R s, MR FRER. HAEARE AL NEE R g AR, HAHA PTGS2. ESRI
%1274, £FZ5iG97 PID. EP. T EH HPV &G, WBOXPUAN ML B, RIS K % 0 1 o0 R 56
B SE HE A . U] PID. EP AT E 3 HPV 8RS = Bl 2 8] o] BEA7-7E AR LA A LA o A mT
REAE DU DY 297 “ i [EYR 7 3% =R (1) 32 B0 22 o A OGS T AR, T TR LL R AR W] RE XTI 1 K AR
RIEEE EEEH.
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Figure 2. Active ingredients-targets-diseases diagram of Sini and Siling Decoction in treating PID, EP, and cervical HPV infection
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Figure 3. “Active ingredients-targets-diseases” network of Sini and Siling Decoction in treating PID, EP, and cervical HPV infection
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Figure 6. GO and KEGG enrichment analysis of Sini and Siling Decoction in treating cervical HPV infection
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Figure 7. GO and KEGG enrichment analysis of Sini and Siling Decoction for “treating different diseases with the same
treatment principle” in PID, EP, and cervical HPV infection
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34. XBHEMNBEBRER S

A X “3.2.7 PriAR L [RIEE SgE4T GO M KEGG 70, AR#E P AEK/ANFIZEIE7 .
GO 7T lCHE A T 10 126 SRR B, KEGG 23 B BT 20 (1925 BB . GO sr g k0], PPy
£71697 PID HE mUE G 10V RE(BP) 32 290 KO AN IR R B B A5 (1] 4(a)). 16T EP $E RS RN R
IEHIE ISR 5(a))s 1697 T HE I HPV BGL 1HE 51 3 B0 SRR R IA 1) IR PR 42 5 AV 2 (K 6(a)).
“RRENG” AL S B T A AR SR, Ed RS . MHEEASE . SRS A%
e, JLIF MR R R I IR R . T R A R s . SORE B A 22 B AR R (B 7(2)).

£ KEGG 7r#fr, DU 42373677 PID. EP. T B3 HPV EAHIHEA HT 20 A5 5 I8 K = B 5
&, BAE “SRENG” MG S @M b A RIs, S ERE R E R MR 2 ) - R AL ZOR
F=W) 52 /4 (advanced glycation end products-receptor for advanced glycation end products, AGE-RAGE){5 5 il
. /v 2-17 (interleukin-17, IL-17) {5 5@, MIRIEASEE T (tumor necrosis factor, TNF){E ‘5 1# %% 16
ZALFIE (K 5(b) K 6(b)s ] 7(b))e 7E B 388 B B A ML RS, X E A IS HE L B AT
Ao HA] WP DY 23750097 LA B =Fhiomil [ 2 5515 5 0 HARZE m AR E OV N 4%, ] =3
Z A AT REAELEAR AR VE N 8, 45 DU U257 1 “ Reilalig 7 Bali, it 280, 2@k, 2912
53497 PID. EP FI-¥ H#H HPV &Yl 2.
3.5. FFIHEGR

ST EEGIR BN, REA UM “ RN 7 B AT degree MEFFA BT 10 HIBE AUHISS & Be X/ T
—20.92 kJ/mol, Wi E AT SIETER D H A4 & HRETERYS, MEBIRSR R SRR . PTGS2 5%
ANEVER T S SR it . A S IE S S MRS AW A5 S s YEOL T Hofl = S MRSy . Horh, p-Br filiE
PTGS2 S A ML EGIETER R, —-49.45 kl/mol. FRIG A% 0 LR U L IR 45 & e S I IR 4520 & k4T
AL (] 8)o A AT ML, LY S-468. ASN-43 Ui 15k 3Ll 2 NAEAT p-4 § 1E 5 PTGS2 A &WFaE

N 9 s
aff 1
\ 7 ay 9
| 'y
|
1
‘

B-sitosterol-PTGS2 licochalcone A -ESR1 quercetin-AR B-sitosterol-NOS2 B-sitosterol-PPARG
e o SO

B-sitosterol-GSK3B kaempferol-ESR2 isorhamnetin-CDK?2 B-sitosterol- CCNA2 B-sitosterol-PTGS1

Figure 8. Molecular docking results of Sini and Siling Decoction

8. HFRHELER
4. Wit

PID. EP ¥ H# HPV &y, =3 LERHLLLEMONE, Ml E. wrtEE, HBET, 5
RIALL, S=FWA AT RN s, MG AN, SR, BRAAS, ANBERIE, #OLd
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&

N

%

S MHEaE. FEANBEERNEREMER. NEATS, B, Mo EGREK, g5
o, RERECFE. =F U7, B&RWRERRERSSE. b, & LRERTEAE, WmE
L, SEURERIRE, O ARELM N, EEIETNNERER. BT REY, B4R, 78
PR, B AKIAA T AR, FEEINEE . 78 A & B AR LR S 16]-[18].  “YARNN”
N ERRR A —, BRI C REREEARE W, PEREAR N, TEECHRZE” o« 5T
Mg S, “BiE TR, SRR ARREZAT, SRS, HRERIK, DR ERE &,
NI TR 98 i e A o DU Oy i SRS IS T, RSB R, —F— B, ANIR AN AT IR
FFMLEAAR, S50, SRR, R HEFhga, SA4MRHAN, 1EES. I
TR FIERBFNE; AR REEAGE . 7S A SN0EY, A, BIREER, S
AMETT 2, B0 .

AWFRFRNY, DU EEd 2% PID. EP. B3 HPV BYL R I B (I R S, I35 1
BEF R R IE SR FVAE R o 7R RRE T TR, ARWFFRIR, 75 IS S 4, PTGS2 (K
COX2)f) degree 1t ey, % =M KB MIIAL . PTGS2 & —Fh R AEA B, ATAEALAE A DU 3 8 7 A iy
YR 2 (prostaglandin, PG), #LAE 2 1E F FF0E IR NG [ 19]. 121 PG & SEUMEY 7K. @& MY
I RGBS AR MUK . 72 KA #1755 1 PID BRI PTGS2 1E+ 5 JUZ AR o 1) 205 5 2%
B JORE SR BRI O [20]. I HMH] PTGS2 MvdtE, M PG & E[21], £ BhFd i i 5O kG
J7 PID. PTGS2 7£ EP it Kik, WS PTGS2 £ & WIEMIMR AR, MEME A PTGS2 £ik
Ap S, SR B FIHERE T Y AR I R 56 [22]. COX-PG IR I OE AN /& HPV 7 S0 0T ) = 2R
[A[23]. HR-HPV /=4 ()9 500 2 B EE PTGS2 Al PG IEiA, 553 0E COX-PG i, 5K
M R FEA R E R L5, SE psS3 S HEEINRAE, REKRENTITE23].

TEVIEPERE T, ESRI. MR 524K 2 (estrogen receptor 1, ESR2)/&4k PTGS2 2 J5 ) X — H Z#
B WMEER(GFER B2)& LM FERZSEIE R E . X E2 0N 2B M & 24K o (estrogen recep-
torsa, ERa)Fl B (estrogen receptorsp, ERA)/F M. ESRI 4if ERa, ESR2 Z:[H%% ERB. M. T EH W
JEE. S SZ BIMERCR KO AR B . MEBGER KT RGAE PID KIRHIFER R —. DLFERNRL
R, BERERB24], SIEWAMIMELL, FE ARSI MG E2 KRR, H ER FEFE AR
PRI, A5 ESR1. ESR2 HIRIA A [24]. EP 515 P JI5 R S5 R0 AL 5445 5 PR AR O o
ERa 15 F 20 3R AR 3RIE (M B R I DUMER (E L, 17 ERB S 5 I8 /i, T #Ifi] ERa RIL . 7E3F
AN, JRET B A R MER R MUK N, {73 ERB IS T ERa, ERa [JHEHTMER A kIS [25]
[FIE , 35 K ERB 45 5 P IS IR) T 386 A= A8 26 i, AT TR A EP o ¥ 55 29000 8 2% 1 P UK [26 ]
ERo 2 FEHiH 32 ER, ERB NIAEIEH 1S s il AR [26]. 7E HPV BELBIAUN F, DNA 45645
M 57 5% ERo BLIEZE & B L FEEER b MER SR I S o, AT e %, 1X 2 ERa R HLIERE, TR
B3 R AT T A 271

FER A G ThRE 7T, KEGG il & @K s, IL-17 {5 S8 . TNF (5 5@ A HEL s S
P, IL-17 EFEH CDA+T WA/ L) Thl7 400 1L-17 2516 B0 B & % 5
Motk ST AR, IR IEEEAEH[28]. TNF EZ G B g =28, @il 5 MR se 72 kg &
RAFARR RN PUBGAEME L T2 15 5 DS 3 st B8 R0 7 A 55 22 AR )22 ThEk[29] . IL-17 5 TNF A
AR EME, TL-17 A7 DUERLE 4 5 0 [0 BR 1 55 TNF-o (R/EFH, $3RILH 5 %5 . TNF-a Rk, HhE
IFE AR UM R R4 PR - AR AN e R R I 3RIE, AR SRR RS, SRR R SE[30]
FERIF 7% 5 B 808 PID 1, IL-17. TNF BERESEHI O 4F BaG Mz . R BRI A B4Mst A b
Bz V& RAFAE,  HW s s b RE FBOR SOV 1%, SO0 R AR S ALIEIR(31]. B AR,
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PRZ %

EP & AME NS KT B35 T, B Th17 OB, B0 IL-17 403k R, 3% Ak i) Bk 4 s
KBS TNF. [/ 3-18 (interleukin-15, TL-18)F1 /3 6 (interleukin-6, TL-6)55:4f2 4 [H - 7-[31]. & EP
(R AEFTRES Th17 RN EREA K. IL-17 M-S0 B SRR LI 58 7 HPV B 50 ™ AR . b
F B3 _L ¥ N8 A8 (cervical intraepithelial neoplasia, CIN)RIAS R B, B #4H 25138 P i Th17 40 s A
IL-17 ZKF34 0. B Th17 &A1 IL-17 AP T @ %8 CIN L > CIN 11> CIN I [32]. BL B =Fhem &
S0 T 00 I RN, FEUIL-17 5IR RIERIE DL, 75 R AL 5| F 2 23453495 R0 v 90 « T DY
WX AT LB TL-17 {5 5l TNF 55 @8R E i s, g R EsimiEm .

5. ZRERRE

Zr PR, ASHIE TN £ 24 B A FE R DYDY 2697 “ iRl 7 PID. EP A 1B 8 HPV G4 3L [H
PEFIMLHITR Y, REZ Al pe i it 2. sy, MR, RREER. HEE/RE AL LR, -
A KRS EE M R 03 PTGS2. PTGS1. ESR1. ESR2 2540 [K 1~ & IL-17. TNF 545 530 B s 5
T AR I A OB PRI KT e ThREFEXRT PID. EP K+ E 3 HPV G H) “ Fi [ 7 /EH
EARBFTANFAEA R AL AT 5 B T AEYE B2 E IR N 25 /R AL, 1 7 e 2k
BHSEIS VIR B AT, M0 E R VU D27 6 07 B0 5 BRI 70 o DRI A R B 70 T 2 T IR AR R,
PUIA N 1 5 S ) SEmT AT BVR 9T 7T & -

oM
RN P AR B B R ARTR S
S5
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