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Molecular Mechanism of Kangfuyan Capsules in the Treatment of Pelvic Inflammatory Disease
Based on Network Pharmacology*
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ABSTRACT OBJECTIVE: To analyze the pharmacodynamic material basis and molecular mechanism of Kangfuyan
capsules in the treatment of pelvic inflammatory disease (PID) based on network pharmacology. METHODS: The
corresponding chemical components and related drug and disease targets were collected through the Traditional Chinese
Medicine Systems Pharmacology Database and Analysis Platform ( TCMSP ) and Bio-informatics Analysis Tool for
Molecular Mechanism of Traditional Chinese Medicine ( BATMAN-TCM ) database, the interaction relationships
between these targets were analyzed, the core target network was constructed, and the bioinformatics analysis of the
core target was performed, and finally the herbal-component-target-pathway network of 11 kinds of ingredients of
Kangfuyan capsules was established. RESULTS: Totally 249 kinds of components were screened out from Kangfuyan
capsules, involving 460 key targets. The analysis on the former 150 core targets indicated that these core targets may
participate in the treatment of PID by Kangwanyan capsules through influencing inflammatory signaling pathways
including TNF signaling pathway, PI3K-Akt signaling pathway, chemokine signaling pathway and T cell receptor
signaling pathway, among which the four important inflammatory mediators of NOS,, CCL2, Sox9 and PTGS2 may be
the important targets of Kangfuyan capsules in the treatment of PID. CONCLUSIONS: This study provides a theoretical
basis for the treatment of PID with Kangfuyan capsules, an important reference for the next in vivo and ex vivo
experiments as well as clinical studies.

KEYWORDS Network pharmacology; Kangfuyan capsules; Pelvic inflammatory ; Molecular mechanism

A B4 15 B . b v EE R B U A0 1 B ( No. 2019XYMP-35) ; Hh [ i B RF2 B 1985 ( No. ZZ140313)
w FIRBENN, BT W BIARGI P PYBE 455 . E-mail :591385982@ qq. com
#WAEEE  RIFFIE 5L, B 7 P EE 2G5 8% . E-mail:39290429@ qq. com

P ERHZTEN 5500 2021 4F56 21 H55 5 Evaluation and analysis of drug-use in hospitals of China 2021 Vol. 21 No.5 - 567 -



FIER( pelvic inflammatory disease, PID) P il i ol A i
T (TR PAIE K O DI B ) SR T R I R A,
— AT P A A AR ) 2 PEAE BRE O . 2013—2014
AR SR [ R AR 5 TR R AL 45 2R 7R, 250 JT 18 ~ 44 % itk
AL PID 22 ;2004 4 AL — B B kAL 8L
2 14 ZER AR BoR, AR 1282 835 o, PID &
ML 10. 1%, PID R F I LoVE) WA 2 KoM , 4R
P33 Kby AR IERHIZYT, R R i O A i ] R 98 S5
U BRI ZE SRR AR R K PID RO R AR5
TCH T HAE ™ S A M R S A T B, N S A 2
A, PID BIGYT EE LA BT IR o L
BT F AT HIRR BAETRYT PID B AF7EPTIN 2
IR HIAS Y IR Y77 REANGE L BT 25 4 A5 1], (75
PGB P A7 —E R IR, 253597 PID 7 2w bl A
RN, BAT IR AR

AR R LI, PID J& T g b« A Z=" “ 13 N
7 BT A , HR LA IR A A B A, 5 T
MR R M, BOBUAR AT 28, BOCHI I, AU B
TR BEL A K , AN UG, I 2 2 ph i 2 0
BT AR EAR YIRS R E R SR
WETE R 11 R 2L A 5 5 R, B PR RE AR AT
FUBRIE -7 B DR, £ 10 PID  ZGUEAHAT I ARy Pk b7, 2
JRARAES RFFT AT 438 Bl PID i, BEHLILER R HIG 7
T IR, e BURE IO AR IR E Wk 5 B 25 W3R 97 PID #9724
B B R, SR R, BE A g I T S 5
PID SR 2 AE A0 ML R 7 [ 1 40 M A 3R (1L) 8 ] IR Ml 12 A4 G
MM FRALE KA T B(TGF-B) R KL, I &R K T
(IL-4 IL-10) i3 3k , 18 4% B R FHT & 19 3 257, {24 PID
PRI RR A . LAY ey T KR PID St AE R A | K
LRI 2R I % BE A% I 4% PID KL AU R LAY 75 JRAE , 3 i B 2
R Bl IFE A % R s I i 4 L 4 7 Wk D e 9 8 R UL
BB ST, TG KB PID SR 38 AE . HAT, & T HEIA R i
1RYT PID 4 Tilm R X 2580 5¢ , Ry PID 1943 141
il i JCSCHR A o, ASBITFE 32 FH 00 246 24 B 27 vk 390000 B 4 R I
PERIT PID AT PR SO IR A, D itk — 20 i AR i
I R S B AR
1 #AREFZE
L1 FRARKRELFM KR

T2y AU A WA B 2 B T A (bio-informatics
analysis tool for molecular mechanism of traditional Chinese
medicine, BATMAN-TCM ) ( http://bionet. ncpsb. org/batman-
tem/) Al H 2 R GE 2 B SE RO B S 2 o & ((waditional
Chinese medicine systems pharmacology database and analysis
platform, TCMSP) ( http://Isp. nwu. edu. cn/temsp. php ) $(H5 %
IRIRAR A e O R R RAT EAR Y N A
BF ERAER VS A AT R AR 11 WR R 25 B A AR
jEavA: 3EUIE A1 gL
1.2 FEARRELFRTN PID 8RS

3 F BATMAN-TCM ( http://bionet. ncpsb. org/batman-

- 568 - Evaluation and analysis of drug-use in hospitals of China 2021 Vol. 21 No. 5

tem/ ) BOHE A WCHE 11 BRI 2 1b 27 1R W AE OB £, B ORI
BRROF R SRR IO R IR Ak e M AR P, 7R N2 o TR gt
125 4 508 FE (online mendelian inheritance in man, OMIM )
(http://www. omim. org/) H', LA “pelvic inflammatory disease”
“pelvic infection” iy &5 A] , X} PID BN AR AT ARSI | Yo e 4
HISEFR 22 8, 5% F DAVID 6.7 B4 % (hitps ://david. nciferf.
gov/ ) W HE S AT RREAL FES7 PID #UFREE
1.3 FREARKEDWNIRS PID 8RO W EHE 088
FRINBE K 1B B 5 4T

FLTF String 10. 5 ¥ ZE (http . //string-db. org) , HEHUEE A
R bR 5 PID AHOCHE bR AR AR IAE B, 508 8 A Fh
250 “ homo sapines” , F (5 B AR B S B 4r>0. 4, HAL S HOR
LA OE degree” “ betweenness” Fl “ neighborhood ” # 17 43
M, BUE = ok« degree” > B, i — 1B betweenness” FlI
“neighborhood” , U & 3 />4 $M S H REAE(E 1 > i A 8519 1y
MR S HAREAE RS A Cytoscape 3. 5. 1 B4 & bR
TA 58 A 143 MR B PID FEARAZ O 2% | I 3 Se 0 ¥ A
5 A DAVIA 6. 7 85 % | SR FH 3 RUAR A ( gene ontology, GO) )
BEE 2T (http ://www. genome. jp/kegg/ ) Fl 5 # 3k K 5 %k
2 B #4245 (Kyoto encyclopedia of genes and genomes,
KEGG) 18 [ & £ 7 17 ( http : //www. geneontology. org hitp://
www. genome. jp/kegg/ ) 3 MR AZ Lo P8 ¥EAR AT 73 4T
2 H#R
2.1 RAXRKRENFERS REBREN

23 BATMAN-TCM i 4 , 7 1 4 PR A HE 401 5% e ¢
11 R 25 B Az o 2k 249 A, SR AR 1 594 A, Hrbil A
YA NI 4 A4, B EEAR 89 A~ ; W T 1 o3 17 4>, il
AFR 265 A4~ B A=A 3 A, BUNEL AR 48 4~ ; ARAT
B9 A, TIMEE AR 50 A5 & AR =R 15 A4S, B L AR
31445 507 81 AR, FRIAR 1 185 A4 )15 84 /4 B
bR 946 A A bfE 12 4, BRINHLAR 450 4> HEWI R 35 4>, T
R 563 A~ FE 14 4, BIMELAR 168 /5 FIAERE T B 4 4> 500
HAR 165 >, Horp 29 SRR X SE 25 b YR AR Z ) A
Prfd (W 1), BOHE YN, 25 R B4 vl i
T ARAR SRR T A A TR S A, e R R AR, Xk
ARG IR EE RS 1 594 AR,
2.2 FREARKERIT PID 0 BERM L 5 17

it OMIM B , ek PID AHICHERR , 204 DAVID il
PEbRHERL, KERILARAT 94 MHERR, JLT STRING ¥idla %
Y25 1 5T - 25 [ B AH A FH ( protein-protein interaction, PP1) %X
I P AR 4 98 M A VR A S R 5 B B AR 22 1) ) AR B A
W%, M5« degree” > R B8 A Y 4, DAL R A v, Gk
“degree” “ betweenness centrality” F1 “ neighborhood centrality ”
3 ANFRFNES PR AE {H 25 > o 7 B0 75 a5 Ry G S AR T 4% AR
PE DL b A 1 0 0k M G A SR AR 460 A, AR I “ degree” i 7R Hij
150 MHEHR, UL 1, &I, 35 R/ degree” SR IEAR G, H
T B AE R JEE AL A B HEAR 143 A, PID B H0AR 11 4>, 25
PrREAR PR AR L 4 A, SEA AR A MR - H RS
fii (NOS,) .CC #afb A F 2 (CCL2) \SRY #H X & i B % 41

T E BRI 54007 2021 4E59 21 5 5 1)



F1 FAXKKE 1 RPGEERRSH

Tab 1 Analysis on potential targets of 11 kinds of ingredients of Kangfuyan capsules

i WAT(89) WeEE(265) HA(48)  FA(S0) BRI HA(18S)  JIE(96)  FHI(450) EHIER(563) FEE(168) FEMEE(165)
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ER(314) 17 154 18 24 — 282 277 184 113 8 128

I (1185) 82 240 28 45 282 — 883 311 353 153 162

JIIE (946) 70 24 20 4 277 883 — 310 299 156 163
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Fig 1 Network diagram of core targets of Kangfuyan capsules in the treatment of PID
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Fig 2 Gene function analysis on key targets of Kangfuyan capsules in the treatment of PID
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+ 570 - Evaluation and analysis of drug-use in hospitals of China 2021 Vol. 21 No. 5 P E BERHZGTEM S50 2021 AR5 21 HB5E 5



i COX-2 4445 8 1 #G 2( ERK2) (2 (1§ C(PKC) |
Janus 38 1 (JAK1) (JAK2  JAK3 2 NF-xB )l il 5 9 4 i 8
(TKKB) . TNF-c, BH % 48 5iE 155 55 f& 3> . & Bt & (49 Alpha-
Cyperone [FIEERERSANH] LPS 55 A RAW264. 7 41 il 58 i K 1
COX-2 1 TL-6 , HoAF F ML AT i 8 5 W45 NF-«B A5 56> 4t
2R PP A /DN EEL T AR R 2 S e T
i 540 PI3K JAK PKC ERK IKKB %% TNF-o JiF 7 {5 53 f%
RAFPRAE S, PG P PR B =15 B R AR 1k
P AT F A AT PID BRI A e
L1 BREZGHE T 55 19 143 1T RE 8 3 5% i TNT {5538 % PI3K-Akt
{553 B AN T3 538 B AT 40 10 32 1A 5 3 s 45 1o i
T # B 1L-6 . MAPK14 ' TNF . NF-kB1 ,PTGS2 .CCL2 % NOS3
A RAE SN
3 itig

PID Z =5 B G ™ DA IA R AR S 4
BT Y T B, AR Ok, 2 iR A A G 0 P AR B W
(sexually transmitted diseases, STD) AT b AR B T
i, PID ZRAPR A BRI, HAT, w267
Gt E , H G255 T 1t B A A aE  FAUG L 2y
HREYT, W& PID IR A%, sk, PID J5 800 A 4141
IR RN B A BRI, R R B IS i AR ) O AT A BT
WK IR ALY WAFERSE R A8 A BORIR T I, v 2552 05 il
FURE A 9 S0 3 LA T A 2 AR T T R SR 1k A Tk, i
WA 3R TT PID M A PID JE it AE . [HHAE FHALA 14 o
W AHIF 2 R 1 245 2 B ok | 454 B A5 L 5006 7 &
OIRTIRAE AT T R R I BETR YT PID 1 T A HEAR | O X G gk
BARIEAT TAEWE B 2B 00T M d T A R IR PR 7 PID 1

IR 2 O A 0 DU B U SR AT A 11 kR
LA, ST A DG KR ARG 249 RSy, LR AR VE E 1Y 0 A
A 1594 A, Hov— 20 40 AT g R 0 4 e 2 v Y B R A
Y,k S AR AR A A R AESUR MR, ik PID K
JEAE ), PID BT LR I 45 S R, PID R WL 94
ANFEBR T A3 3k B 4 ok R B2 VR FH R A PID (W &2k Kk R R
HZG Ak 2 S 5 2R A R 4T I 48 1 52 AR TR R 23R 7
o0 FE L Oy 0T A X B 2 R B R S A P, NOS,
CCL2 ,Sox9 Fl PTGS2 H¥UARSE 259 AR TG #0475, 3X 4 44045
Y900 SR AE A B A, 76 PID B A AE PR 96 vh & P L EE
P, HEATRELE BE I 4 I 483597 PID W & 15 SR, HE—
A M E B M A R R 25 AR 4R R bR S
5T R4E R LPS - F 1955 H ERK1 Al ERK2 LAY IE
Il PI3K A5 5 1) 1F [l 4% 55 A4 2k B o LPS 5l iR
SRR Ff) TLRA A2 7% & e I st ' eah, ax s
B HBRS 5 TNF (5558 8%  PI3K-Akt 15558 B% b 713
5 TE I I T I A7 A 5 I AR RORE AR Sl I, R IA
Ji 4 Al figa ik T 9 b A b A% O 8RRR 2 5 T PID KR
TRE MIRYT o H 2 -0 - A AT 2 T o BREIA R i

PEBERBTZS I S8 2021 £E55 21 55 5 )

FR B A AT LA 5 52 0 NOS, | CCL2 . Sox9 FI PTGS2 #L kxR
RARR AT LU I T 1 TNF {553 5 ¥ Tk N {5 5
KT 40 L 32 UK A 5 G A SE % P Y IL-6, MAPK14 | TNF
NF-kB1 & NOS3 %5452 5 PID B 7 id fe

AHIF ST AL P28 25 B 7 vk HENE T R R e b 11 iR

T2 2 - BEAR (25 FIBEA ) 8 4 R T 2y

2 14 bR 2 (H] 0 D66, I HLWITA T R 40 4 e e 245800 o K

HEARIT PID B> T 0L, 9 BRIA R 43697 PID HR

BERESR AL T PRAKYE | R i — 28 A R Py AR B0 4R 41 1 i %2

Z%,

Sk

[1] Brunham RC, Gottlieb SL, Paavonen J. Pelvic Inflammatory Disease
[J].N Engl J Med,2015,372(21) :2039-2048.

[2] Kerisel K, Torrone E,Bernstein K, et al. Prevalence of Pelvic Infla-
mmatory Disease in Sexually Experienced Women of Reproductive
Age-United States,2013-2014[ J]. MMWR Morb Mortal Wkly Rep,
2017,66(3) :80-83.

[3]  RSCH,BEZV. GERMEGR RATIR S (1], S R
#%,2013,29(10) ;721-723.

[4]  Savaris RF, Fuhrich DG, Duarte RV, et al. Antibiotic therapy for
pelvic inflammatory disease [ J ]. Cochrane Database Syst Rev,
2017,4(4) .CD010285.

[5]  PAREEZAIAT BLE 0 2o B MR DM 20 00 A S M B0
BIRIIE (BITIR) [J]. AR R 2%, 2014,49(6) :401-403.

(6]  oKk==, XIENE. 0 2 MU Ja B [ 1], S I R 2Rk,
2013,29(10) :731-733.

(7] BZE BV 24, 55, P B 2 G AU R PR R I H S5 UE I
WRFEHEREL)]. T E 2477, 2017,42(8) : 1449-1454.

[8] & A RMEMH P EZNAYT[T]. ST AR, 2013,
29(10) :733-735.

(9]  BHUAR, sk, FHIS, . HEIE 5 B4R 7 s 28 P 9 1 11
ARMEELT]. B RR,2013,29(4) :274-277.

[10] %55 BUAAN, IR , 5. B 1A 98 I 2 0o He 4 I 4% T P ) e
iEJERE P T S B W [0 ], A R R A 38, 2015,
16(4) :347-350.

[11]  fUsERs , ZE3ELT, =05, 5. eI R IEEETR T K B A R
o IRLAE A SR FE [ T]. v G R 2 A 4, 2017,33 (12)
1139-1142.

[12]  Z0, E3le, mUASE, 55, sh2y WA slif B T M R 54
B2 @i I, P Eh 225 ,2015,40(17) :3435-3443.

[13] Srivastava M, Baig MS. NOSI mediates AP1 nuclear translocation and
inflammatory response[ J|. Biomed Pharmacother,2018,102;839-847.

[14] Hsiao PC, Wang PH, Tee YT, et al. Significantly Elevated Con-
centration of Plasma Monocyte Chemotactic Protein 1 of Patients with
Pelvic Inflammatory Disease[ J ]. Reprod Sci,2010,17(6) :549-555.

[15] Desireddi NV, Campbell PL, Stern JA, et al. Monocyte chemoat-
tractant protein-1 and macrophage inflammatory protein-lalpha as
possible biomarkers for the chronic pelvic pain syndrome [ J]. J
Urol ,2008,179(5) :1857-1861.

(R4 576 T1)

Evaluation and analysis of drug-use in hospitals of China 2021 Vol. 21 No.5 - 571 -



