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Abstract

Objective: To investigate the mechanism of action of Fuyuan Huoxue Tang in the treatment of type
III prostatitis through a network pharmacology approach. Methods: The active ingredients and
drug targets of Fuyuan Huoxue Tang were obtained using the Traditional Chinese Medicine Sys-
tematic Pharmacology Analysis Platform (TCMSP), and the disease targets of type III prostatitis
were screened from the GeneCards, DisGeNET, OMIM, and Drugbank databases and mapped to the
drug targets of Fuyuan Huoxue Tang to obtain the intersection. Construct TCM-active ingredient-
target network and PPI network by STRING database and Cytoscape 3.9.1 software, and analyze
the active ingredients and key targets in the network. Use the R language-related program pack-
age for GO function, analysis by KEGG pathway enrichment. Results: Fuyuan Huoxue Tang has sub
183 active ingredients and 242 corresponding drug targets. There were 123 potential targets of
Fuyuan Huoxue Tang for the treatment of type III prostatitis; the main active ingredients were
quercetin, lignocaine, kaempferol, naringenin, etc.; the key targets were MAPK14, RELA, STAT3,
etc. The GO function enrichment analysis involved 1757 biological processes, 154 cell groups and
98 molecular functions; the KEGG pathway enrichment analysis involved 192 signaling KEGG
pathway enrichment analysis involved 192 signaling pathways. Conclusion: Fuyuan Huoxue Tang
may be used to treat type III prostatitis by affecting TNF, NF-k B, Toll-like receptors, MAPK and
other signaling pathways through multiple herbal components and multiple targets.
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1. 5l8

111 ZR i 5] i A RIS 14 w7 50 i 2 /0 1k 720 s AR 42 & 1iF (chronic - prostatitis/chronic pelvic pain syndrome,
CP/CPPS), Jm i 53 1tk b e 5 DL — R AT A R R [1], 2 DARFERIE B XS ANad . HEPR 2 . PR RE
Rt 9 £ BGPR R I R BRI . FOER R, MELUAE, KT 5808 IR OB [2],
o B AV R IE T M R [3]. #ESEih, FRIE CP/CPPS MK 6.0%~32.9% [4]. BIAREEZE
BFE YA R (E) o B2 A4 BEL 77 S5 2 WG RE YR T (5], AR1, 1 o SR BE 7RV6 I 1 [ I 23 25 B3 ok
SFE L ARALPEAR LS« AT SRS S A DAIRE S A RIVE FI6] [7], Lk, Bh3R25WsE LA CPICPPS 3l #EHY
T REFEAG . LM, RS RO B R R SRR [8]. B X CPICPPS AIm AL IR AT 9T LA S 2 Sl i
AR, MHEZ % EPRIRRE @ KT M2 R A HE R L

CP/CPPS J& T-Hix “Huh” Jumg, HERIARREIF. B B BEREVIMEG, W2 A E.
JHFAR M S[9]. FRFCARIN, 110 YT FI R 48 2 I o PR IR 28 o DL e 9 £ [10]. B ooi i
wh BTG RE (BRI, JrhSEHET A, SATNAT, EZ, HEAh. WM. b,
HREZoulm, AR FIER. R, O, afEnkiikisiEs, k), KEGEWInAEY, #
246 RS ARG, BRI iEss, R LR, HoRWashyy, w2 Mtk 259 s 4d A 254
B PRI 7R IR TG 79677 CPICPPS J7 &k#fi UI[11] [12] [13], W B st i3 (R . HEDRAE
R, fEEmEENAEETE, ARG MBAYEYFE, A2, X TR97 CPICPPS fIfE ML A&
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B, WOASCHE BN 25, AT SIS LAY CPICPPS (G RSy . Sl . Rk,
FRUEILIRT T RE AR, LU F— SR SR 5%

2. #IRE I
2.1. ExXFEIMAREMER S XA a ik

iZ FH T 24 R G 253593 T & (TCMSP, https://tcmsp-e.com/temsp.php), 73 Ak Z 568, 2409, HEE,
JREEL BT 2098, RS iEtEssr, FFEVEYIAIH]EE(OB) > 30%. K214 (DL) > 0.18 il 2%, 3K
B J03E M3 BN VE oY o FRURAE FH TCMSP $icHia 122 SR U 14 1 73 % 2 FRIAE FH A 2. FIA Uniprot 0 2
(https://www.uniprot.org/) s 28 2544 FHBE s SR ECH BRI A4 PRI £ R E S L.

2.2. ¥&%& CP/CPPS B R &

PL “ Chronic Prostatitis . chronic pelvic pain syndrome” 4 5% 47, 4 %] /£ GeneCards % ¥ &
(https://www.genecards.org/) - DisGeNET %#& 2 (https://www.disgenet.org/search) . OMIM %# /% (https://omim.org/)
J% Drugbank #j4f % (https://go.drugbank.com/) 162 CP/CPPS FI #E i, Foritt GeneCards #idf B e & H
(EHE,  LARH SRR 5 (Relevance score) I HR AL B i8S A, ZIBRIL/INT- iR L5 B 1, DASRAS 595000
SRR ORI HE £ o K DUANBE FITERER ) CP/ICPPS [ #E iU AT & I B PR R A, IR R #RAF1Y Vene
PP A B I0iE Mz 25 HE 555 CPICPPS IR AL RS, DASRIXZGH) 50 IS SR AL, IF4E IR

2.3. taRg “hEy - EMRS - B Mg

B2 TG LA AL R 25 B3 T R 5 T (E#E 25 5\ Cytoscape3.9.1 844, Mt p 2y - P sy - Bk
W2%, FEFIH CytoNCA BEATHRINHT .

2.4. WEZBE{EBAML(Protein-Protein Interaction, PP1)5 35 ¥l s ifik

¥ 5 T0IE 798 Y7 CPICPPS TS 7E S /5 5 N STRING (https://cn.string-db.org/)¥(3 PE 1, “Organisms”
%A “Homo sapiens” , B 15 (medium confidence) % &}y 0.95, [al ki 4% i B AT 55, K PPI 207
iR Ty TSV 3, 3\ Cytoscape3.9.1 #ff, 4y PP, Jfilid CytoNCA fif1Xf 9 2% BEAT 41 4170
HT 3R H X 4% 11 /B0 0 1 (Betweeness  centrality, BC). 3 Hta i (Closeness centrality, CC). J&H Lk
(Degree Centrality, DC). 1L i) & 7.0 (Eigenvector centrality, EC). J&#B°F1iZE# 1 Local Average
connectivity, LAC). % .00PE(Network centrality, NC)FI%{E, F+ LA 6 FEUE AL BN TR IR &4, 4
T BEAT T VR 128 3R IR T 173697 CPICPPS IR B FE .

2.5. GO IhEEM KEGG B EE ST

T REF M “org.Hs.eg.db” FEFEIEE LI % IEYT CPICPPS HIVE L ik “entrezID” ,
JriEid “clusterProfiler” . “DOSE” . “BiocManager” FEF A #H T GO IhfE. KEGG B & HE /0T,
WG E S E, iZH enrichplot. ggplot2 &7 kAT il WAL 7347

3. &R
3.1. EXEMANEMR S RAYHES

JEI TCMSP % e 2R 459 2 &2 eyl iz FiE e 7> 183 Ff, Hirp el 17 Fhy 2409 2 A, H L 92
Fbo JRZE 11 Fh. B 23 By 4096 22 Fh. KEE 16 A 2058 Uniprot B 122 25 ) 3 R 44 FR M2 25 5 i Hoxt
N2 HE 5 242 A,
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3.2. CP/CPPS By iRl &

i#iT GeneCards %#i %2 . DisGeNET ¥4 /. OMIM ¥4 /% . Drugbank ¥ FEdr ity . ik, L&HE)G
33| CP/CPPS [P #L 5 1556 4™, WHF AN RIEF Vene 276 525 #E SUAHBL 515 3] 123 MHE AT,
Bl Jei& M7 78 7 CPICPPS gl i, WA 1.

SiEm% 1B MERTFIRR K

Figure 1. Venn diagram of Fuyuan Huoxue Tang-CP/CPPS intersection target
Bl 1. 8§55 Mi%-CP/CPPS 2548 &5 B

Figure 2. Chinese medicine-active ingredient-target network diagram

2. 7 - FEMRST - R WEE
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3.3. - EMR S - BRI E

¥ Z Uik 76097 CPICPPS HITEFEHE sl 5 25W0E 1t i 7 28 5\ Cytoscape3.9.1 i rh 2l 2f -
TEPERY - SR, DL 20 ZMESA 267 AN UK 1223 ik, “FI4E{H(Degree)y 9.16, K
T RN E TOIE 716097 CPICPPS HEERL A, ZETT AUN Y, =M s h 43 gy, 4t
SEEARI R 2Ry, WO R RSy, SHER AT ARGy, BN R sy, AR
EI RS, OO RZ Ry, RO AP 255 . BF 5 B0 A R KN S5 HE 5 Degree
F2%, Degree K, 77T MK, Ron SIS IERMZAWI % . 18I CytoNCA X I 45 1)
FHZPEPE R AT IR AN AT, JEARYE Degree MBUEBEATHE Y, 19 RIHEAHT 10 FNETESY, WA 1.

Table 1. Main active components of Fuyuan Huoxue Tang in treating CP/CPPS
#* 1. EUiEMAATT CPICPPS MEEEM MY

Mol ID EHESY Degree HeJi
MOL000098 Quercetin (it i &) 92 e, aqe. HE
MOL000006 Luteolin (KRR E ) 43 ait
MOL000422 Kaempferol (111 Z57) 35 SE. afe. B
MOL004328 Naringenin (fii 3 %) 21 HE
MOL000497 licochalcone a (H 52 /K A) 19 HE
MOL002714 Baicalein (3% %) 19 Wi
MOL000358 beta-sitosterol (B-7 {5 ) 19 0. BT, e, oK
MOL003896  7-Methoxy-2-methyl isoflavone (7-FF 45 3 -2- 1 3 57 35 ) 17 H®E
MOL002773 beta-carotene(B-#H% &) 17 it
MOL000354 isorhamnetin(5 4= %K) 16 Seif. H=E

3.4. PPl MK 552

$ 123 N ek 77697 CPICPPS T TEE £ 5\ string %4# & (https://cn.string-db.org/), 375 PPI
SiTeE R, it Cytoscape3.9.1 K% PPI 4%, UL 3. iM% b 103 A5 s fil 394 4511, “F-3%) Degree
B9 7.65, BIHREE AT RUBUR R 5 HARBE AUPE I R Rk 2 . fTH] CytoNCA X} PPI 2% iE47 7341, LA
W25/ BC. CC. DC. EC. LAC. NC B A Nt i 5&Ar, 73T W ikifiL, mAREIEILENG
1Y CPICPPS [ CBERE 55 12 4> TR E I 1 (AKTL). 4585 A5 I (CTNNBL) . M2 2 1k
1 (ESR1). c-Fos #@%:H & F i (FOS). #4175 F K T 1-a (HIF1A). HSP90 #K 3¢ & H-a (HSP90AAL).
22 R iEALER FI B 14 (MAPK14). 22 R F i FBE 3 (MAPK3). Myc &R FI(MYC). B[
T p65 (RELA). 1555 SR S R T 3 (STAT3). MRl & 1(TP53), LI 4.

3.5. GO Ih&EM KEGG B EE ST

FIH RIE T H#HT GO B 4511, LLP < 0.01, Mk 544, 19 2] 1757 A~ A= 43 #2 (biological process, BP),
154 /N4 g2 53 (cellular component, CC), 98 >4 Zhfig(molecular function, MF), R4 P L K/NHEF, &
HUGHEATT 10 19 BP. CC. MF #EAT4: <RI, WK 5. GO &4 s R R, BP EZW A
BRSNS JERE SRS X IR IR BRI 1 I RS s CC FEA AL, #lfiE . FURE OB 6145,
MF = Z 5G40 R 2R 45 A AR il a0 I D Bl i 1k 45
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Figure 3. PPI network diagram of potential targets of Fuyuan Huoxue Tang in the treatment of CP/CPPS

3. EEMZ4TT CPICPPS B4 S PPI [4E E]
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Figure 4. Key targets of Fuyuan Huoxue Tang in the treatment of CP/CPPS
4. BITEMLIZAATT CP/CPPS Bk iESE S

Nods:12  Edges:46
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it KEGG M &80, LLP <0.01, Jidifskft, 155192 5%(5 Sk, W P RIEUE T
HeP, AT 20 S5 5@ 2 hl R K, WA 6. EER AN FR-17 (IL-17)15 588 MR R S8 F(TNF)
B9 @ Toll FERZR(E 5 IEM . AT SR . L2505 0 EE M (MAPK) S 5@ 5 %K T « B (NF-x B)
(ERepl e
4. ¥1ig

1 BT FRR R BRI AR, WIRE S, KERESIAAIRIR G JRER M VLR
L AP RN RSO RS OC, AR RN R ARG R A A LA R
R RERILO LR IR T S BRI R L FE S5 R [14]. R EVONAR G TR TR, BOERIE
R E, BRI, SERTVIESVAY, SUMET AT, HOHZ e 8 Ioi % 67 i i
FFIARE T, HATB AT, WWARBFFRIN, S 0iE iz el 200 B 7 1 RIE . SEARIZIR[15] [16],
B CP/CPPS 38 I HEJRAEAIR[11] [12] [13], HILEARMLEIAH o

AR SRS Bl DX 24 2 3 2 7 VRS DU B A GG I3 R 1 A 183 Folt, AR 2 - VR AR AY - B A 4 T
I3 M55 Degree {HHE4 BT 10 18545 Hit F2 & (quercetin) . A B 55 2 (luteolin) 11125 ) (kaempferol). Al 7
Z(naringenin). HHLE /KR A (licochalcone a). % %% (baicalein). B-7+ {5 B (beta-sitosterol). 7-H 4 J:-2-

FH 3t 5 35 i (7-Methoxy-2-methyl isoflavone). B-#1%¥ | 2 (beta-carotene)

GO:0009725:response to hormone 4
GO0:0071396:cellular response to lipid 4
GO:0010035:response to inorganic substance
G0:2000147:positive regulation of cell motility 4
GO:0006979:response to oxidative stress -
G0:0002237:response to molecule of bacterial origin -
GO:0048732:gland development A
GO:0050727:regulation of inflammatory response -
G0:0062197:cellular response to chemical stress -

G0:0034612:response to tumor necrosis factor -

GO:0031983:vesicle lumen -
GO:0005635:nuclear envelope 4
GO0:0098797:plasma membrane protein complex
GO:0048471:perinuclear region of cytoplasm
GO:0031012:extracellular matrix
GO:0045121:membrane raft 4
G0:0030139:endocytic vesicle -
GO:0005819:spindle -

GO:0005667:transcription regulator complex
GO:0005911:cell—cell junction -

GO0:0019900:kinase binding 4
G0:0042803:protein homodimerization activity -
G0:0019904:protein domain specific binding 4
GO:0016491:0xidoreductase activity 4
GO:0004672:protein kinase activity 4
GO0:0019902:phosphatase binding
GO:0005126:cytokine receptor binding -
GO:0005125:cytokine activity
GO0:0001221:transcription coregulator binding -

G0:0032813:tumor necrosis factor receptor superfamily binding -
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Figure 5. GO functional enrichment analysis of potential targets of Fuyuan Huoxue Tang in the treatment of CP/CPPS
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hsa05200:Pathways in cancer .
hsa05417:Lipid and atherosclerosis - ‘
hsa04933: AGE-RAGE signaling pathway in diabetic complications 4 .
hsa05215:Prostate cancer §

hsa04010:MAPK signaling pathway 4

hsa04657:1L-17 signaling pathway !
pvalue

0.0020
hsa04668:TNF signaling pathway 4

0.0015

{
o
hsa05169:Epstein—Barr virus infection 4 o
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Figure 6. KEGG pathway enrichment analysis of Fuyuan Huoxue Tang in the treatment of CP/CPPS
& 6. ETEMAETT CP/ICPPS By KEGG B E &N HT

Sy AR E IUIE %16 YT CPICPPS MRSy, FiREh ZHON R EY), BAPLL. S, i
AL ER S BRI SR 2 B AR S I [17] . oAb R 20T DUBH R U 2 Bk AE R T Rk, T4 s CPICPPS
KR MFE[18], HALEM T AN =-1 (IL-1). AN E-6 (IL-6). FEIRIER T o (TNFa)ZE{E
RAMEH THRIE, HH NF-«B fl MAPK {5 5@ B 8RR 1L, 8% CP/CPPS K 5 Hi 41 40 43 1) s 22 A%
1[19]. ARRER G EEMIPUEIER, nEEE R E fEE. KR A 5 G (SOD) i 14 [20]F1
BOSPUEAMAZ I T - 205 2 MR 7 2 (Nrf2) [21]45 23845 R A5 A AR BB FH

PPI WA 48 &t 1 B 7R 22 4 JETE AL R I 14 (MAPK14). 35 [H 1 p65 (RELA). 15 58 SR s
K7 3 (STAT3)%5n] RE/& & JLik MG 7 CP/CPPS [ HEHE 5 . MAPK14 /& p38MAPK ) —Ffi, 7E4H
FAh R, Nl AP 7. M. R RN S B SR R T B 5 R I B S B R
HEMERH, HIMEMEN, O MBI AR I & AR R Fe B UIAH O [22] . A R FU R T8 A 25wl e g 4 o)
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p38MAPK 15 Zi# %, N CP/CPPS KR ATFIMRA LA TNF-a. 1L-8 KIE/KT, 520K CP/CPPS K%
15 EE[23]. RELA Bl NF-xB, Z&—MEZHMHERET, 257 %468, %, o4, WEK, Mgk
FET- S A R . —WiBEALSEH, KB CPICPPS B MG+ NF«xB &R EE & TH N, INVHLE
CP/CPPS [¥y35 it A% i i 4% B B E A [24] @i 4] CP/CPPS K E 1T #I R4 ZA N ¥ NF-xB 131k, o]
S 2 PRI K BT A R A 2R B FRAR AL [25] [26]. STATS3 2 A -6 (IL-6) AL 1, AT DL 7 05 4 g
o Toll FESZAR AN T 145 5 5% 58 NF-xB [0SR HI R 73R8, BAPRMLEIEH[27].

KEGG B & £ 0 B R, EItifiiizia)y CPICPPS [ E @k i TNF /5 5. NF«x B
fE 5%, Toll FE3ZRME 5. MAPK (5 518555 Sl . XEEHRSS THURRRIET, 4t
R, AT . TNF B E RGN i —F/N T e, HA MR, W%k, N5 RIE
EAEA, o TNF-o FI¥UE MAPK. NF-«xB & Toll BR324 5@ s, RERFE LR 0 R N . 41 i T
SR AU g i 52 (28] [29], R OIS L Z58 e L b 38 B 40 ) 980 19 AR e R e e B 2 SRR T
CP/CPPS.

g LR, EouiE Mz nl fe 2 imid i 2. KRB R R IR i mE 2 Ry, 0 MAPK14,
RELA. STAT3 Z:CHE#E 5, Jlid TNF. NF-x B. Toll FEAZAF MAPK 545 5@ H, PRI AL 408 I
N7 B AR N 8 B9 BRI 9T CPICPPS o A SN I 0 28 24 B 2247125 43 M 7 & Jei% I 16 77 CPICPPS HIALH,
Je WK B SIS AT IR,  DUHDNIRYT R B Z53R )T CPICPPS #2 AL F i k45 .
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