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Abstract

Objective: To investigate the core traditional Chinese medicines (TCMs), active components, and po-
tential molecular mechanisms in the treatment of chronic hepatitis B (CHB)-related liver fibrosis us-
ing data mining, network pharmacology, and molecular docking approaches. Methods: Prescriptions
for CHB liver fibrosis were retrieved from CNKI, Wanfang, and VIP databases (January 2000 to April
2024) according to inclusion/exclusion criteria. Frequency analysis, association rule mining, and clus-
ter analysis were performed to identify core TCMs. Active components and corresponding targets of
core TCMs were obtained from TCMSP, HERB, and other databases. Disease targets for “Chronic Hepa-
titis B Liver Fibrosis” were collected from DrugBank, GeneCards, and OMIM. Intersection targets were
used to construct a protein-protein interaction (PPI) network, followed by GO functional and KEGG
pathway enrichment analyses. Finally, molecular docking was conducted to validate the binding affin-
ities between core components and key targets. Results: A total of 129 valid prescriptions were included.
Eight core TCMs were identified: Salvia miltiorrhiza (Danshen), Astragalus membranaceus (Huangqi),
Trionyx sinensis carapace (Biejia), Angelica sinensis (Danggui), Bupleurum chinense (Chaihu), Curcuma
aromatica (Yujin), Paeonia lactiflora (Chishao), and Ligusticum chuanxiong (Chuanxiong). Network
pharmacology analysis yielded 135 active components and 326 overlapping targets between the core
TCMs and the disease. Key targets included SRC, STAT3, PIK3R1, PIK3CA, and HSP90AA1. KEGG enrich-
ment mainly involves signaling pathways such as PI3K-Akt and MAPK. Molecular docking shows that
the binding energies of components like ellagic acid, kaempferol, and quercetin to the core targets are
all less than -5 kcal-mol-1. Conclusion: This core formula regulates inflammation, cell proliferation, and
phosphorylation signal cascades through multiple components, multiple targets, and multiple path-
ways (such as PI3K-Akt/MAPK), thereby exerting an anti-liver fibrosis effect.
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1. 51§

12 2,895 FEPE I 28 (Chronic Hepatitis B, CHB)& H1 2.8 JH % 3 #5 (Hepatitis B Virus, HBV) 5| 2 —
Folt AR 98 RE 2 2 BER IS MR R G o AR ™ IR I kM R E AL AN —, 2022 44
Bk HBV JE G % R A0 3.2%, M2 T4 2.575 1. MG A DAL LHRE, 2019 £4 R4 2.95
1. HBV 181G, #A 2022 45, ABRUIE 2.54 (G NEEEMECBIFR, BRI 120 /3. REL
FORE W IR I S5 R T — e Wk, (ETE CBY I 993 BT SRTE 0 70 BBl 5K ey o P IR AT (LU v RSP
X\ AEPNHLIXEF) [1] [2]0

REEN CAYRFER R EERATE R, TEHBRAEE AR R A 7 BTk, Eidk
30 4E[A], A ERE A B HBsAg BV SR TR % . 2020 S E0H A E Mg A Bos, S ESET
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FETEZE 9 5.86%, 15 1992 FEAHLL FFE T 39.9%. (EAE T ERSs Tp# il O ol (il vh, o EZSH 7500 73
NIBGL 2 RIFF 9097, 20023k HBV RS ) =z —, XA e — MUTE 8 41 [3] [4].

P 2, R 75 T 2% 330 B A TR AL T 5 T4 B g8 (HCC) PR A% O L, A& DART £F 44k (hepatic fibrosis,
HF) RO 20 BRI AR . i F2 4G T HBV RE 5 M B G B (0 S S 4 i
155 RAE, MITTREBOR B AL R 4EAL IR T (40 TGE-B1 A1 PDGF) [5] [6]. XK Fi#id SMAD (TGF-
B1 R« MAPK (i1 ERK, JNK). PI3K/Akt F1 JAK/STAT 4538 i Bk 5 2 i 2R 4R M (HSC) ik 4k . 18
FAANAETE LR AT e R A, 5 K& A R AR R 8 E 4B 7 B (ECM), Jfdid BiiG R E A
BEFLHL MR (TIMPs) AN FE MR, X “ G R, FEfRRCD 7 BIREPIRES, FEECM ERT A =
DUR, TERRETHEALIRIRG[7] [8]o BEAELF4EAL AN, FF/NSSMBmaR, &R ENFEA. X—HEE
BEim s S A B AR DL BB R /A . B4 HBY DNA E 808 /EH UL S 1 1 FF R4 R i
IR 1) G A 5 A ML A B IR A B, FRFR R T HCC R A R R BB Bl 1 & [ 9]

TE M ATEYE BT R I ARG ARG T, DUREB RS, B iEE ST B N O P
75 SR EReA RANHR RS, AR TG 2R 4 A 3 AN SE AL S = LR RO [ 4 R AN R R S M B AT 4
Wiy, LhARAFZJEIEE R AR EREE[6]. XX —HiR, TEAFMEHZHS. ZH A 2K

SIS, NIRRT St TR T 58 . REIRRBEFTIESE, $RIEWRIRE. EI7k
HRIE R B e AT USSR 2 A B U I 4T A A A 2 5, SR R I 38 AR PR R AL R AR B RO
T PR R AR RS, o AR T AL B0d e A 0 2 800 20 (i B2 35 L Ll SR 48 ) 4% 2 OGBS S Il %, AT
il B IR ZH B AL IR P I 0 5 B SR R, 181 40 B4/ ot R A P4 6] [10] [11]. BRI,
BT U BRI AE UL A T T SR PR, DL R ER 25T TRBT R I K IR TV 70, AN LR I BOE 42 9
SEA L8 GRS DL R oy TR SRS, B AEFZHE P R 2P AR 4 A A% O b 24 BAR DGTE Ve R Ay, HE—2D
TE53F/KF FIRANARFPUGNE LB 58 FF A A0 IR B s R B, o) B VB AR A o

2. MR EA*
2.1. BIBIZHE

2.1.1. &EREKE

CL“ABE T BT S P AT 4EAL” o], Il 32/ “HR” “Hpdy” “HppRZ” “HpEER”, LL“AND”
R I T EAIM(CNKD. 37 B3R (WANFANG DATA). 4538 SORHE I TIBE FE(VIP), K
RIFAA 2000 421 H 1 HE 2024 4 A 1 H, WIS HEBRAR I T SCHRA I 1%

2.1.2. &b THE

PNbRHE: © PL (I8t BB RBTATERE) PIOARES g QRN %, UL (FFER4ifbis i &iaT7
JERY HRIARHEIS I IT LT 4Etk; @ IRRIEFIZCR > 85%; @ IAHFIE >40 i, @ KM HZNIREG
J7: ® A EEFAEMFZ I,

HEpRbrdE: © HEBRAEIGARIT TS, BFESER. S5 meta 0T, FIBIMERF 7T, 2i0dst. HF%;
@ HERR A B BE IR AN At A T B, AIRAT e, XOHES . B, I © Higou R4l
SRR AR AN O R 245575 IR SCRiRs @ BEIER K 25T 9N © EESHAHFEI A T R A —.

2.1.3. BIEME

RYE (b NRSLRIEZG 8. 2020 4ERR » 1 #B) [12]8% (hAEAR) [13MTE4FEZ44. O MiEh
Y oG B L TN IE IR S, @ W4 W E O L ST A AR
& ACSETHRIE SR

DOI: 10.12677/tcm.2026.157395 339 LRIV


https://doi.org/10.12677/tcm.2026.157395

XEI 5

2.14. BEFRNE S

K F Microsoft Excel 2021 # {4 1EAT 5wk 2418 F AR St it, 1 FH SPSS Modeler18.0 5 4:% 2543k 47 5%
IR 34T, K125 5 N SPSS Modeler18.0 #f4, 12 A Apriori BVEHAT AT RIS AL R, 43 AT 4
ik BEH, FERIEMRER.

2.2. MRHEE

2.2.1. ZAHRNEME R 53 Tk
7E TCMSP 4 FE[14] [15] B FAZ O 2 A2 05y, 75 Herb name ”iA] 2% T 4t A\ <88 1A]“ Danshen ”
“Huangqgi” “Biejia” “Danggui” “Chaihu” “Yujin” “Chishao” “Chuanxiong” , 2% 12591k
PRSP AE Herb 2088 FE[16]TH 04T &), JR45G TR #7840 2 a3 o 23 0 R ) \ A Hh 245 PR 28805 12 ok
Gy, FEARAE CIRAEAF B OB > 30%, 282574 DL > 0.18, Lipsinki 525 AR MO 4T &/NF 500: @
ARG ENT 50 @ FHZAEHENT 10 @ RAKSEREUNT 5), IHiksS 24 846 F 850 .

2.2.2. AR 5 ¥ R IR

Fe W HE I S 22 B4y % — 38 3 Pubchem 085 [ 1713845 143 153145 4 B3 LA 2Dsdf IS (A7 4
KATE PubChem %4 2 b 25 1) B (AR SSTE M 4, @I Chemdraw # 4R H 3L 2D 43 F45# EIIE DL sdf
AR R HEAT R . TR sdf SCHFZEA S NF] SwissTargetPrediction B e[ 18134744 27 5 3 #E 45 T30,
TIN5 4 48 4% & Probability > 0 HEAT 9, 42BN G 25 EAF B A 240

2.2.3. 1814 Z BB R AT A I B TR PR = ik

PL “Chronic Hepatitis B Liver Fibrosis” N2 1A, 7E DrugBank %4 %[19]. GeneCards ### #[20].
OMIM Hf5 FE[ 2117 43 IR B 50 05, Horb GeneCards £ 7F 13 B A < PR 43 (score) > 21 43, FR=
AN PE BT 3RAS ) A SR m VA S 25 B A B A 25 A R

224. BB L EREEMEE(PPDHITE

KFP2. 3rE. BHL M. S50 A ARAT IS TS T B BT X I R HE s B (R 4R 5 18 2 FRU T
PR LR AL TN B ¥R S R R BOCR E J , SRAF LA SRS LR . IR JVENN 7E24°TF G 22146 A2
HEHE LA Venn [, 5 NTE STRING £ (15 AR BLAE I 40 T 3008 122 [23 1/ 261 6 2211 2 1 ELAE I 2% BEI(PPT) .
TR TSV Hdli S0 F, S Cytoscape3.7.2. JBIL N B ) CytoNCA X W4 b5 p g AT #0443, LA BC
B O E)ATHER, TS B O 8 .

2.2.5. XEMAEER GO 1 KEGG EE R
KPS SIS B 20T SR ARG AR N EAE T8 2 AT KT 4L P AE#E 25 5\ DAVID
BlEIZE[24], AT GO F1 KEGG 1B & E0HT, RAFLER, FRE MRS T QR as ik T i L 7

2.2.6. 5% - LERS - B - EE - KRNEERE

1 “2.2.47 WUF KB VIR ZZRAE /1S KEGG & AR I BBV EAERMEE S “2.17 TN ik
WA R G5, A& E] Cytoscape3.7.2 W HI 25 - sy - BE AT - JEES - BN I
Cytoscape3.7.2 B Network Analyzer 7318 SR AR I bS50, AFEERE (Degree). &
(Betweenness) J2 % % & (Closenesss) 5,  FEHRHE X 45 3 0257 2 HOCH Wiz 080 5 S 2 5 1 A0

2.3. PFxE

WAL OB 58 1 BAE M2 EI(PPI) A BA Degree fEHET 5 LS 2IFT 10 MRZO8E S, DLURGE TS Fria
W) - Ay - RE A - R - BRI, M Cytoscape Hii% Degree [HHEA AT 5 ISR S FNFE &5
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RAAT 7B HER 2R A ST, Bt RCSB B FE[25] T kB A R (1 1) = 4 f iR 4544, FRLA pdb #%
FAATIRAE . 7E PubChem Hdi i HH 8 2 CE LAY PubChem ID LA sdf ST 2T SR VT RC 45 R 11
2D 45K, KRBk S 2D A AELE KR Chem3D 21.0.0 AL S5 H T4k /N I HIAERI S LA mol2 (s
HRAT 3D 45t 5 J5I81T AutoDock vina 3RS/ RO S B E 2R A T 45 2 TR0 42, 1847193

£ Al
it

3. 58
3.1. HIEBIRER

3.1.1. XEANER

MG FROCHER, AR RISCHR 1838 j, oA [N (CNKI) 628 Fi~ /77754 (WANFANG DATA)
522 Faiy R OSCRMS I TIEOE ZE(VIP) 668 Fii . MHIBREESCHR, HEBRZEAR . Z1P5550 . meta 2341, B
PEWRTE . vdsk. BRI, IR 2555, @A, R NARAES HERRARHETT Ik, 15315k 187
T, A RO 129 H .
3.1.2. RHBAIRG

129 AN T7 R AL E 217 BRHR 2, 29 AR 1404 Yk, Jore 14 BRZGEFAIIR > 25 ¥k, fiF A0
K >20%. SRIILE 1.

Table 1. Medication frequency
= 1. BAR

hac 2y BRI (IR) PIES
1 VaE 85 65.89%
2 WK 82 63.56%
3 L 63 48.84%
4 1 63 48.84%
5 SEitH 59 45.74%
6 il 4= 46 35.66%
7 BeA= 44 34.11%
8 FIAR 43 33.33%
9 HE 42 32.56%
10 S 41 31.78%
11 TRAT 40 31.01%
12 RE: 37 28.68%
13 W 29 22.48%
14 e 27 20.93%

3.1.3. SR EAN 54T
129 77775 N\ SPSS Modeler18.0 # 4, FMH KRB NBEEE >75%, XFE >10%, 52%HE
Xfo GERILE 2,
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Table 2. Analysis of association rules of Chinese medicinal herbs

2. PAXEMM ST

JE T BT XFFEEA 5 (%) BIEEH (%)
& SEH 45.74 77.97
1z 4 34.88 75.56
WK TRAT 31.01 77.50
VEE Viney] 31.01 75.00
L= nE 20.93 81.48
VA e o 13.95 94.44
SEiH SpiA s 13.95 77.78
Ve JEAL 13.18 76.47
R A 12.40 87.50
P& A b3 12.40 81.25
EJE A Hh B 12.40 75.00
s AR 10.85 78.57

3.1.4. PHRESH

SHE AT 20 IRIFTR 25 34T ST, BN 3 35 BB 135 FES, K. W, M. A
ARy b, R, S-EEAUEM, ERFE. 2 25 dPH . A, BT L SRS R
MG, 7AW 553 98 S8, AAT, IR, 5. e, HE, el d R TSR, ms
WG . SR AT R I X T8 2 R 98 I AR AL IR v 24 3R 7T DLV AR 428 TR ST, Ak L4908 L
TG E NS RANEZ, AT UGBS AT, IESAE, a8 A g

3.1.5. BlZiFiE

WRAE ARG RATLR G0, B 1 “HZK” Hh > 25 R 25515 3 R 2 B a4 7 R E
B >75%, ZFFE > 10%MH 4555, B3] 8 WIZLAYIN “FI2. ik, BH. 1A, 5. W
& G NET, BT .

3.2. MRHBEFER

3.2.1. BYEMRS

7E TCMSP 4l i . Herb AZZH S ¥ ZE b,  LAIRZAEIRIFHEE OB >30%, 2521k DL >0.18 DL
Lipsinki 2825 TUE N, ik 5 73 BRI 121 MUY, F15 56 4, WIS 144, HIA 8 4, 458 11 4,
ARG 124, AFAT1TA, NE 34 B SIS RS R, (ks R U 14 4, B33 135
AME Y -

3.2.2. Y8 S TR

PHSCEE AL B MUK 3N Pubchem 048 22 HH 251046 2% 040 1) 2D 23 F 2544 1, RAE PubChem U4
JE A B A VR T A o R R sdf SO SN B SwissTargetPrediction HHs 2 1EAT 10 5 B4y #E
ST, HERR AR BE T EIRE S 26 MEERR(FES 8 A4S, S8 1A, v 4 A, 74T 1245, JE 14,
H T J5 HE 55 4% 18 Probability > 0 #E470fi%, /LS G S RIZGMHE A FHS 6724, T 348 4>, #H
229 /N, U220 4, SEEH 238 A, A4 301 AN, AT 256 N, I 193 A LS 25 EAS B i 4 UL
1912 1.
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3.2.3. BRSO

PL “Chronic Hepatitis B Liver Fibrosis” A&, £ OMIM ##E% . GeneCards #{#%% . DrugBank
B e R o A B AR R S, 193] OMIM £dE 2 1221 AM$E S, Drugbank 204 22 74 AN 15, GeneCard
BEZE T L Score 15 KT 21.94 AbrrETGILSS] 1622 ML S . VLSS £ HE R &S 3] 2698 MRS .

3.24. BYERFRHZERS
1S (18 2 T 8 I 21 Ak 12 T £ 5 )\ R 0 25 04 R840 %o 2 R 55 ID %\ JVENN 7
VG, 5HPOR SO YA BUR S L FIEE A 326 . SR IE 1.

Diease

586

Figure 1. Venn diagram

E1. FEE

3.2.5. BEBREHAERXZMEEPPDIGE

Figure 2. Protein-protein interaction network diagram of core herbs for treating chronic hepatitis b-related liver fibrosis

2. BuL e IR C BT KT A SN E B R EENEE
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¥ VENN Bl S RI0) “FHS - 3 - BH - 24908 - 585 - e - 84T - IS (a8 1 BT 2T
YA ) 326 M AERE A3\ SRTING ¥ e v, #4011 “ Homo sapiens”, Jf %% & “ minimum required
interaction score” A “highest confidence (0.900)” , ZWEUFES mifr, FHABBEEEON, HE] “PFS - #HE -
BEH - M - SR - AR - AT - IS 58 OB R A 4R B R TAE S EI(PPD, EIHRT A2
(] 2R 2 RN EAN T IBAAAE S B8, ARIFIEERRA R LAEA, B2 REABRED], 78
BN 325, WGEEN 1249, P 7.69, FHREREIBEEN 0453 (LE 2). F# TSV HidkE
4, TN Cytoscape3.7.2. @it P B [ CytoNCA Fi {45 4% o1 st AT #4701, LA BC (- 30h O fH) it

THER, TS 2R L HE RL(LIA 3).

Figure 3. Visualization analysis of protein-protein interaction of potential targets

B 3. BERSNERREEERTRLS

3.2.6. ZEEFER GO ThEES

peptidyl-tyrosine phosphorylation 4 L]
regulation of primary metabolic process 4
transmembrane receptor protein tyrosine kinase signaling pathway - [ ]
response to lipopolysaccharide L ]
protein autophosphorylation 4 o
peptidyl-serine phosphorylation 4 o —logu(pvalue)
positive regulation of MAPK cascade - (] 40
positive regulation of protein kinase B signaling - @ 3
response to hypoxia+ [ ) 30
response to xenobiotic stimulus 5 . =
positive regulation of angiogenesis - [ ] 20
protein phosphorylation - . count
positive regulation of ERK1 and ERK2 cascade - ® ® 20
positive regulation of protein phosphorylation - (] . %0
positive regulation of cell migration - [ ] . 60
phosphorylation .
negative regulation of apoptotic process 5 .
positive regulation of cell proliferation - .
positive regulation of gene expression - .
signal transduction 4
10 20 30
enrichment
Figure 4. GO-BP enrichment analysis
4.GO-BP E£58E
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¥ PHZ - B - W - I8 - S5 - e - AT - NIET AR TR ST R A AL T A R
RN DAVID #dEPEitiT GO Thagw L. [EAEM 2% H, HPhaE 1156 MAY LR
(biological process, BP)LA K 250 254 F IhfiE(molecular function, MF)F 145 4241 7 (cellular component,
CC), #%M& P-value HH/NEIRHE?, HUGHEART 20 (5% H B ARG 1 ST /AL 78, 0B 5 R ]
4~6, L H-logl0 (Pvalue){EBE K, FEAUATE LR RBEA{E, BERL, SEBEE.

plasma membrane 4
mitochondrion - [
cytosol { ]
perinuclear region of cytoplasm 4 ®
nucleoplasm - L ] —logio(pvalue)
extracellular exosome 25
macromolecular complex 4
extracellular region @ 20
membrane raft- [ - 15
external side of plasma membrane 4
nucleus 4 - 0
ficolin—1-rich granule lumen o count
focal adhesion 4
neuronal cell body 4 : 1520
caveola . . 150
receptor complex - '
cytoplasm 4 .
cellsurfacey @
membrane 4
extracellular space 4 .
25 50 75 10.0 125
enrichment

Figure 5. GO-CC enrichment analysis
5.GO-CC B SIBE

IFar P i s, e Plrdvi b boiies 3haly 4 ]
ENA podyroevas 11 oo e Rt sy iny, Degaimd- s e spsparmgq- spaifis TG4 Pondag o &
- W P PORCLn T ke actvaty 4
promcin fyross bmss oty 4 L]
b pading may 4
proseis phevsphut i Sonleg L =l il ol )
ol proicis Sy - - )l
Pivldwis Byl 4 = Ay
[L R (T L B & a0
prestoun ke soa iy o [ ] 15
mry e sl L |---l-i 1]
beritin? Puin g o B
ks sctviy o a i
pedra mrme s b L‘.'\-::.'; L ] ' | iy
e Sy o @ '. SNk
o i [ ) Py 4 [
APty
ok beodingirsee gbdy e @

B L ' [ ]

Pt Pty o B
L — —
(£ 1

enrschmem

Figure 6. GO-MF enrichment analysis
6. GO-MF B&S/BE
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3.2.7. XEEFER KEGG BESH

WO AYER T2 L BT AR AL IIE TESE 25N DAVID #¥5 3617 KEGG 15 5 3@ 2% 7047
RTHFE] 197 %45 5188, % P EKX/NTHT, FERT 20 @85S, FRAMARE G TN
AIAAAREE, Srbras R 7.

hsa01521:EGFR tyrosine kinase inhibitor resistance -
hsa05230:Central carbon metabolism in cancer

hsa04933: AGE-RAGE signaling pathway in diabetic complications 4
hsa05223:Non—small cell lung cancer 4 ]

hsa05212:Pancreatic cancer

—logo(pvalue)

hsa05215:Prostate cancer

hsa01522:Endocrine resistance 4 I 40

hsa04066:HIF-1 signaling pathway -

hsa05161:Hepatitis B o 30

hsa05162:Mcasles o »

hsa05418:Fluid shear stress and atherosclerosis . 20
hsa05417:Lipid and atherosclerosis count

hsa05205:Proteoglycans in cancer - P

hsa05167:Kaposi sarcoma-associated herpesvirus infection o . 60

hsa05207:Chemical carcinogenesis — receptor activation 4 . S0

hsa05163:Human cytomegalovirus infection 4
hsa04014:Ras signaling pathway
hsa05200:Pathways in cancer 4 .
hsa04151:PI3K-Akt signaling pathway -
hsa04010:MAPK signaling pathway

6 8 10
enrichment

Figure 7. KEGG enrichment analysis
& 7. KEGG E&S/8E

3.2.8. 754 - ¥ - S - HEK - RRMNERAE
¥ KEGG 8 & & th (11T 20 26l 54 P2 - B0 - W - 20 - S48 - Ak - v~ - 117

AR SRR R AR Z (M A 45 &, 95 NETWORK CfFLLR TYPE U, ®A
Cytoscape3.7.2 HE “ 2 - s - EFHI A - @S - o ” A ZERMLRMEE E 8). K
H N & Network Analyzer 73 #TH BUN 7 KA S MBI S8, A5 ERE (Degree). /¥ (Betweenness)
B % (Closenesss). % Degree {ELA 25 AT B 7 04, 11 s K/ Degree {H 2 1EMHK. H[FEEH
B S EZEN RN, PIEBIRIK S Degree R IEAH, AMLIF L2 H FR4 5 A2 DS, K
HQ) MR (AR, A5 pisr U4 5 95 B0 DS1. DS2, HQI. HQ2)HERt #¥Kx, %Ll ID
G5 AR ARCEE TR WL )R IE AR, BHIRALBRR.

33. oFxE

¥ 5 M OEBIER A S 5 MG OIS T 78, &5 E) 25 2R - BofAn 45 (% 3).
25 LR LA BE<—5 keal-mol™', Z5&HE < —7 keal-mol™ (A 15 41, 15 60%. HUZ:E&BEmARA 5 X4
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Figure 8. Drug-chemical component-target-pathway-disease network diagram
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Table 3. Molecular docking results
® 3. DFIRER

44 B8/(kcal-mol ™)

m
L WA 7 B B L% %) Y it
SRC -8.5 -7.2 —8.1 -8.0 -8.2
STAT3 -8.4 -7.3 -8.0 -6.7 -7.6
PIK3R1 -7.0 -6.7 -6.9 -6.8 -7.2
PIK3CA =7.0 -6.4 -6.7 —6.1 —6.5
HSP90AA1 -8.0 -8.2 =72 =72 —7.6
4. WHig

18 PE I 2 IF AT 40 R T ORI S, tHE R L B AF4EAb i 4, MR FA% YoM oy
Mo FTUEJET R . CBFERT SRR TENE . ARAE G A IRAAAE, FTRET CBET . CERIE” . “BF
7 CTE” SR, 3518 O BRI BT AR, WK 5 R B R 2 e S, s A
AR SR SR, ARAE ALY BRI PRE R, PEE M AP RJE T K7 “RUR” SEVEmE. gk AT s
CRABER, FACEE, WAMHES, HBOREAT [26]. FEICN HBV ME N R S E B RS RES
M, B ERMEEE T, WAL GRS . DR KAERT AR Ea EXT 44
A BB ATLEEAT 1k — B AR 7, ARAEAS IR R & A BB, B “IB AR« U IR | R
“CHFARRELRE " A, AIURELE RN AR A F . W2 @ AR LS, 2 A e, JEEE
FEE 5 R, BHEEZKIZ . [RS8 1 2 BBT K AT AR 4t i B a7 IR AR S 98 B . $RIEREAR. IS ik
P I AR EERINE N E[27] [28].

4.1. EPEES R

BATAD ERER TR, RORSEEEET SHMINGE. F5E AR AR, &
R A IR 142,57, 42.11) A T AR T 42(32.01)« AR AN 25(29. 1)« 20 i 389 e 11147 (24.67)
R A B {55 10 IEA15(23.68). ERK1/2 15 5 205(23.17) KI5 2 1 RN 25 (22.94) %%
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B, ZPZG4 7] B HH] TGF-1/Smad I /DR IESTRL . 158 HBV K 5 G2 S
B FF MR IR S5 2 88 L, P [F)URR SR B 5 B FIE 280 5 A A 43493 [29] [30], 7EREAEHF 78 b P
%, WSO M DR S A] [ ALT/AST /K23t HBeAg ¥ [31],

CRAE - HHH - P RARYE LB RIFAF 4R — A BB A R K. 7E KEGG B £
Frid PR FRA TS ] T PI3K-Akt. MAPK. Ras (55BN EEEE, EEEMEEM IR NEREN
IR L AR AL K = P B 4, X SRR R A A T 2 I AT 4R A A% O R AL, L0 A5 530 % 1 2K
NS 2E0) ERK /2 B AN B @ EK). 170 FFAF 24 b T4 M 1252 2400, RIS 2 00 2 55 4R 1
B S N, DRt T AR R A AR . BRIR LIS IIENE T MAPK 15 5B B (ERK1/2))
Fok, WA I b, B SRR R R A R [ R A AN R (ECM) AR 1)
FARIKAN R 2 o 1M HE ZHEVE N SOREN T, SR JRE I N5 2T 44k R REAF AR B V) 50 R ([32]-[34] - AlARLH 5
(COF, Jif(25.99). SAAE &1(22.67)« AR (21.15)LL M A0 A i i4(16.80) 2 Bl i FE & 4, i |
(B2 A8 RS B R N T AR 4S5 55 T 1A% O T 55, TGF-B SR 41 4EAL IR 1 IR 52 4R (41 TGF-B RI/IT)
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TER TG SR A, T4 5 3 Smad 255 5565, X2 IRBH T2 IR 40 M 5 £ 1 5 4 2= [
VAR o TR IS T LR 40 (HSC) M 2 38 ik 240 B 414 A A B AR £ 4 4% 43 F (W microRNA., TGF-
BEARBY[35][36]. 4 T IIAE(MF)F ATP £54:(33.06) & A B BRI £ (30.97) M (I 24 R IR/ AR
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6. 4515
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