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Mechanism study of Kushen (Sophorae Flavescentis Radix) in treating viral hepatitis type

B based on network pharmacology and experimental test
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(1. Provincial Key Laboraiory of TCM Diagnostics, Hunan University of Chinese Medicine, Changsha, Hunan 410208, China;
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(Abstract] Objective To explore the potential mechanisms of action of Kushen (Sophorae Flavescentis Radix) against
viral hepatitis type B, and to provide guidance for improvement in clinical prevention and treatment based on network pharmacology
and molecular docking technology. Methods GeneCards, OMIM, and TTD databases were searched to obtain viral hepatitis
type B targets. The active ingredients and targets of Kushen (Sophorae Flavescentis Radix) were searched through TCMSP,
BATMAN-TCM, ETCM, HERB databases and related literature. The VENNY was used to map the intersection of the two search
results. Cytoscape and STRING were used to construct the "active ingredient—potential target" network diagram and protein—protein

interaction network diagram; then the DAVID database was used for the enrichment analysis of GO and KEGG pathways.
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Finally, molecular docking and qPCR were used to verify the above results. Results There were 1827 targets of viral hepatitis type B
and 39 active components of Kushen (Sophorae Flavescentis Radix), including formononetin, 8-isopentenyl—kaempferol, (2R)-
7-hydroxy—2—4-hydroxyphenyl) chroman—4-one, sophorin, oxymatrine. There were 64 common targets for viral hepatitis type B and
Kushen (Sophorae Flavescentis Radix), including core targets 1L-6, AKTI, VEGFA, PTGS2, JUN, CASP3, TNF and MAPKI.
KEGG analysis enriched 111 pathways, including cancer pathway, hepatitis type B and TNF signaling pathway. The molecular docking
revealed that oxymatrine could bind with TNF and IL-6, with binding energy between —6.1~-9.8 kcal -mol™. Vitro experiments
confirmed that oxymatrine can down-regulate the expression of TNF-a and IL-6 mRNA in HepG2.2.15 cells, and with the
increase of the dose, the down-regulation trend was more significant. Conclusion Kushen (Sophorae Flavescentis Radix) has multi-

component and multi—target characteristics Its main component oxymatrine can activate TNF signaling pathways, down-regulate the

expression of TNF-a and IL-6 mRNA, control liver inflammation, and inhibit viral hepatitis type B replication.

(Keywords]) Kushen (Sophorae Flavescentis Radix); viral hepatitis type B; network pharmacology; experimental tes; mechanism

of action

OBV EE R IR (FRTFR“ ) 2 R SRR
7 (hepatitis B virus, HBV) &5, FE2H = J) |
THAGTE RE AR DR B R S Dy he =8 A R B, i
FT A R AR 2 2.4 AL NP O IIF IR
B4 65 5 ASET HBV HICHERRY, 1 &
YL HBV it 6 ™ H |, ] EUFIE L A AR 2 B R v
WL LT HEdb , 7™ 3 a] A R R AL | de 45 BUH
. BEI BT CIFLPUREAY (MBS R E
SRNBEERT R RO TR o) b E
FETESRPET 52 AN A% B 5 SO RS R A5 (]
[H I, Ok %2 2, 1T 5 SR TP R TT
TR A0 JF I PR 3% 300 S v s = < O Bl
O AW | H PR B T 2 AR AR R LA T B
FERIRYT CHFEE A A SRR SR IRIER
VAR T BH B 77 4k AR IUE MRS 2 RE V- 7R 2R
PREEAR HT HBV J7 i B AT IR L 3 v 2 iR s
IRBT (PR AT 2 ), CRMBR IS T7 ) thid 80 2R
I R ENRN U ) 1SR o[£ o gy SR T I A 5
T JER e ) ) Y it 2 e B e 2 LI A R
SRR R RS R ST IR A I
IR TIRYT QI SR BRI IR R B o &
AW AT PRI R £ 4E 4 B HBV DNA
B &2 il f £ R 9 3= 1 PR (hepatitis B surface
antigen, HBsAg) . ZBUIT 4 e )i (hepatitis B e anti-
gen, HBeAg) i3 A1 (HE 29697 & A BARAE
FHHLH 1 R = F GEIA P, BOAS I 53 B T 90 24 24 B~y
T W AR E R 2097 O VR JHALE] , S
S0 HE— 25 05T B R XS 2 (R B IR R kS

1 BRI ETTE

L1 B e R Akt
2 2R 5 25 0T 6 (traditional Chinese medi-

cine systems pharmacology datebase and analysis plat-
form, TCMSP, https://tcmspw.com/tcmsp.php ) ; 11 24
Oy FHLE AR B A TR
ysis tool for molecular mechANism of traditional Chi-
nese medicine, BATMAN -TCM, http://bionet.ncpsb.
org.cn/bat—man—tcm/index.php/Home/Index/index ) ; H1
= 25 E B4 A E (the encyclopedia of traditional
Chinese medicine, ETCM, http://www.tcmip.cn/ETCM/
index.php/Home/Index/ ) ; A 5 20 S5 40 4f8 )% (http://herb.
ac.cn/) ;GeneCards % 9 F (https://www.genecards.
org) ; TELR (N /R 3504% ) Bdie %2 (online mendelian
inheritance in man, OMIM, https://www.omim.org) ;
Therapeutic Target Database ¥ 4 £ (http://db.idr-
blab.net/ttd/) ; £& U5 P (https://www.chemsrc.com/) ; 43
RAELARE B (VENNY 2.1,
csic.es/tools/venny/index.html ) ; Cytoscape #X 14 (Ver-
sion 3.7.2);STRING %4 % (http://string—db.org/ ) ; il
" 17 (http://www.bioinformatics.com.cn/login/) ; DAVID
B JF (hitps://david.nciferf.gov/tools.jsp ) ; 45 ¥4 4= 9
5 EESE G 1E412! (Research Collaboratory for Struc-
tural Bioinformatics, RCSB, www.resb.org) %04 /%
1.2 CHFPAHSCHE R IR
PA*viral hepatitis type B Ak 21, 7E TTD OMIM

GeneCards £ 4 2 th #1477 1% , I GeneCards i i
FAFBE N score=20, FIH] Excel #8453 4l
JE PR AR B R BEA T 5 OF M BR R BRAH
1.3 WS B SR W gk

Lt 27 g K &), N TCMSP [ LA H AR A= 4 )
H B (oral bioavailability, OB)=30% .2 £5¥E (drug—
like, DL)=0.18 Fl/Ng L 4115 55K (Caco-2 perme-
ability, Caco-2)=0.4 2 i it 5% 7] BATMAN-TCM
(LA score=20 il P<0.5 Jyfifi i 25 fF) \ETCM HMIHERB

(a bioinformatics anal-

https://bioinfogp.cnb.



2022 5 42 &

W1 R TP s 24 K2 244 hitp://hnzyydxxb.hnuem.edu.cn 273

B rh R BURE R Bo Boxot g s, I e R 2R
MK J7 )5 F1 Pubmed 048 FE#EA TN 72, 2 VENNY
1 B9 21 5 35 2 00 2 5] 30 050 65 200 Ml
T Al L [ A N B
1.4 “IE PRy — T e 0 7 ) 5 4 2

¥ W 205 Pk R 4 R 20 3G R B S S A Cy-
toscape 3.7.1 HEAT I M o3 — V8 7 I 07 IO £ A 2t
I3 BT A B AT Rk
1.5 HEHEAHEAEH (protein—protein interaction, PPI)
o 245 A 7

St A B0 5 5 A STRING #4 # PPI R 2% |, 418
string_interactions.tsv 3C {3 A Cytoscape #£17 1] #
e 5347
1.6 GO IBEM KEGG i i & 40 #r

FIH DAVID 4 7 X 3 W] 882 5 647 GO T hg
I KEGG 38 B% & 450 b7, Pl A (5 e R PE BT T
BB P AE HE 45 5517 0 25 3 DUHIR R0 BB
LR,
1.7 GrxbdE

TS TCMSP 8l BN #0785 2 153 mol2 4% X
3D G5k B R =45 R N RCSB $4is E F %K, 8
1T AutodockTools 1.5.6 #E47 He A& Fl 32 R HE %, I #
f£ 4 pdbqt X, SR )5 K H Autodock vina 1.1.2 i
1T R EX 2 W 2480 exhaustiveness B8 4 20, H
b 2 B0 R R, B affinity BRI 4 1E
R AR B fie R B O AT A s IR A 52
T X4 A B b7, T8 i Pymol #E71E A,
1.8 HepG2.2.15 4l (A 5152 5 56 1iF
1.8.1  4iffitk 259 ) S AX4%  HepG2.2.15 4
JRLAR (M 3 e B A= PR A RS\ 5 A4k S0
(RHREEDRHARAR, L5 100240) ; DMEM
BRI AL (BRI R B ] S 8121091) 5 i 4 1fi
I (X0 A Y R A BR A A HiES OW05583) 5
CCK-8 ¥ W 0 % i 1 7R & (P ot A5 P B 2 97 R4
AR AL S TE352C9 | 7TE482F0) ; SteadyPure i
FH 7 RNA #2 B 7l & SYBR Green Pro Taq HS
FR A qPCR IR & (91 SR A= ) TR PR A
ALt 5 A2A0929 A2A1444);PCR 514 (4 T4
TR A PR Al ) iMark B 4512 My Cycler 96
L& PCR X Mini-Sub Cell GT LIk &% (3FEBIO-
RAD 7\ #] ) ; NanoDrop One #8 3 ft 7] WL 43 )6 6
T AR B IR A (TR R C R BB A D) s Light
Cycler 480 I A SEEF 215 i PCR AL (1% G
A RAT)
1.82 ks Koy #% HepG2.2.15 4l & i
J& , T DMEM 5323 (5 10% it 4 107 (1% 100x
HHER RIEWORG IR, BT 37 C.5% CO, {774

WA IE A )3 d Bk 1 IREE SR, M AE K
JEIKF) 80% e A7 I, FEAT AL AR, JOR AR K Y 40
MIHEAT S, 320 SR 2R AN R O H A (R
ZHHE N 0 mmol-L7") ;2 mmol-L7' 4H (F AL S
B E S 2 mmol- L) ;3 mmol- L 2H (2L 757 S0
WP 3 mmol-L7") ;4 mmol- L7 41 (4L S0k
FE N 4 mmol-L7") ;5 mmol- L™ 4H (&AL T 2 b e
N5 mmol-L™1) ;6 mmol-L™" 4H (F8 LT S0k E N
6 mmol-L1),
1.8.3  CCK-8 & i I 4 1b 7% 2 e %F 4H it 184 B 11 5%
M HOE KRS B HepG2.2.15 41 Jifd il 1 ke
9 6x10* A~ /mlL ) HL20 B, B R T 96 fLAR T,
fL 100 wL,F 37 °C.5% CO, KiFehih 1535 24 hm |
& R AT N2 R B | OF R 2H 2 AR B DMEM 1555
W, 23T 24 h 5, BFLINA 10 wL CCK-83% i,
BT RT3 h EEGE T EE RS 1450 nm
FI A FLIBOGAE , 5 B8R B0 S5 4 i A7 15 %

A M A7 35 R =[(A-C)/(B—C)]x100%

ASEBS L WROCAE (Ch & A B SR 5L At B R 24
Py #l CCK-8 ¥ W WG AE) 5 B X BEAL WO AA (O
AR AN CCK-8 I W WG ) ;C. 25 A
HWWOCAH (R & A 5 R 5L CCK-8 1 Wi WG 1H)
1.84 qPCRAG I TNF-o IL-6 mRNA ()L 40
ML 24 h J5, H PBS 22 ol vh ik 2 3k $2 U 2
A0 L 5 RNA BEAT 58 ¢, ] qPCR 5 A A6 40
H TNF-a  IL-6 & FH ) mRNA K-, &R 5
95 CHiZEM: 30 5595 CAEPES 5,60 Cik k 30 s,
I 45 MER AR ZE 95 C 5 5,65 °C 60 s;[%
i 40 °C 30 s, >R 27Ct it 473194, Graphpad i
it/ . Bl A TNF—a 1E 17 514 : AGCC
CTGGTATGAGCCCATCTATC TNF —o JZ [ 51 4
TCCCAAAGTAGACCTGCCCAGAC;IL-6 iE [0 5] ¥ .
CACTGGTCTTTTGGAGTTTGAG IL-6 & [f] 5| ¥ .
GGACTTTTGTACTCATCTGCAC ; B-actin 1E [f] 51 4 .
CCTGGCACCCAGCACAAT B —actin JZ [f] 5| ¥ .
GGGCCGGACTCGTCATAC,

2 R

2.1 LJHRH OHE A5 ) i 4

M TTD ,OMIM .GeneCards K3 2 43 51 K6 2% 3]
18.964 F1 854 /4~HL &, & IF M bR i &2 (5 118271,
2.2 TSGR AT KRR AR

il 37 TCMSP .BATMAN-TCM .ETCM #1 HERB
B PR ARG 0 S 16 M A B0 S, O ) SCRik R A T
#hFE o Al 2 AR S LR R AR S M TSR R AT 64
A KT S8 P RS v PR AR I R AR N 5, % 3R A5
) 39 A3 2 Mo (WL 1) 47405, IR AL TR



274 1R T 25 R 2E 2= hitp://hnzyydxxb.hnuem.edu.cn 2022 5 42 &

PO A5 36 A I 3 1 o3 T 3044 J A HE 45 5 107 00 35 M 0 A 2 A AE R 8—isopen-
2.3 TSR - T TR AR I 2 A tenyl —kaempferol . (2R) =7 —hydroxy —2 —(4 —hydrox-

W 0 L ARAF 1 39 A S TE ML S 2% yphenyl)chroman—4—one /& 0 AL = | 4E AL S 000, 3%
Jig 2L ] B 253 A Cytoscape , 75 21«3 14 B 43— T8 76 40 LA BRI S A A I S P 00 T fE
ROUEICWLE 1), A5 103 A5 40,259 45l B ST BRI BRI

R ESBEEMRIFIE

5 M I3 B34 PR e o3 SO A4 R JEAH
KS1 inermin TR AR R 14
KS2 8—isopentenyl-kaempferol - 15
KS3 sophocarpine R 11
KS4 wighteone PR 13
KS5 sophoramine i 2
KS6 formononetin RITEARAE R 18
KS7 (2r)=7-hydroxy—2—(4-hydroxyphenyl)chroman—-4-one - 15
KS8 matrine R 9
KS9 glyceollin KROHHR 10
KS10 hyperforin GRS S 5
Ks11 kushenin AL S 14
KS12 phaseolin RN 14
KS13 sophoridine 0 IE B 4
KS14 1,8—cineole g il 2
Ks15 2,4-decadienal 2,4-58 I E 3
KS16 alpha—Terpineol a— A 2
KS17 cytisine AT 1
Ks18 isokurarinone S 2 9
KS19 kurarinol fiE 8
KS20 kurarinone T 21 8
Ks21 kushenol B 21 B 2
KS22 kushenol E 5 E 9
KS23 kushenol F MR G 8
KS24 kushenol 1 SR | 7
KS25 limonene s 7
KS26 linalool 5 3
KS27 lupenone 31 5 T 2
KS28 methyl eugenol LT & 7
KS29 m—xylene ] — R 4
KS30 myrcene EEER 2
KS31 nonanal T-WE 3
KS32 nonanoic acid TR 1
Ks33 norkurarinol LW S 1
KS34 o—xylene 4B R 2
KS35 p—xylene X R 7
KS36 sophoranone Ly AR 0 i A B T 3
KS37 soyasaponin | KT R1F BB 2
KS38 trans—caryophyllene B—11 11 ¥ 1
KS39 dehydromiltirone ERRE S il 11

=" b R A A B LA R 3 1 TR SO BR



2022 5 42 &

1w T s 25 K 2244 hitp://hnzyydxxb.hnucm.edu.cn 275

TE s RSB ARR ISy, 2 6 = BRI A K B2 %
PR M3 5 30 A R 5 1 B UR BE (MR
| S EERS-BEER"ME

2.4 PPl W% H

H 0 B T 15 1 64 4> H:[R)HE £ 5 A STRING, If
BT A Cytoscape, ¥4 PPLEI (LI 2), 7] BLIL-6
AKT1.VEGFA PTGS2 JUN CASP3 TNF FIMAPK1 Jy
W SPLCIR R E

T 20 = AP AR AL, S 6 = A AR A AL B 1 00
R, FEAROR , FEER M 2 | 3R A AT T B
B2 55528 HEERME

2.5 GO IfER KEGG i #% & 4 07

M P<0.01 #£47 GO JIfE = 0, i P {E
HEZSEHTAY 15 ADEE R IEAT AR (WL IE 3), i &l n]
UL, A Wy i 72 (biological process, BF) & % A 394
25, W0 KX 2 W I S X e Y S N T
) B IR A5 A0 RS IR 22 W B S R R S B 5

43 F I EE (molecular function, MF) 3L & £ 5| 69 4%,
W B G ek N T A G A RA S RERR
LB GPE M2 R 456 5% M4 5 (cellular com-
ponent, CC) & % £ 39 £ W R ERRLAR 4 M Ab )
Bt 200 R 25 R B IO | A L 3R T 4 DL A5 SR AR R
TSR E 2 GO WIRERIRIT L.

Gene Number
S 8 3 3
2

=)

o

Molecular function

- Gellular component

B3 ESEEERELAN GO RS &N

RAE P<0.01 #47 KEGG i I & 40 b7, 3t E
F) 111 4558 i, BEEL P {E HE 4% 5% 0T 20 4558 B
S (DLE 4), mERT L S0 2 e B A R
R A AE 038 B O RUBT R TNF {5538 5 5
XU AE Y R R AE R RE S O R B,

Colorectal cancer [ ]
Leishmaniasis - L
Perlussis [
Prolactin signaling pathway - ®
Pancreatic cancer .
Hepatitis B

- log10(pvalue)
18

[
Salmonella infection 4 L]
Chagas disease - ®

TNF signaling pathway ®

Prostate cancer L]

Small cell lung cancer [ ]

Toxoplasmosis - ] count
Rheumatoid arthritis 4 @ e 10
T cell receptor signaling pathway 1 ° ® 15
Toll- like receptor signaling pathway - L ] . =
Osteoclast differentiation - ® . 25
Influenza A+
Proteoglycans in cancer
Tuberculosis -

Pathways in cancer’
10 15 20
TE TR OR FR AR A O B T B (BRAL R PR
B4 ESEBEERESN KEGCBBRESESNT

2.6 oy FxHES
T ISRV B 8 15 Al 4 9 1
3 HLER 1T TNF IL-6 516 A 9 S5 2t 47 %



276 1R T 25 R 2E 2= hitp://hnzyydxxb.hnuem.edu.cn

2, PRI E R BAVEXT B 254, 255 (W3R 2) ion /N
ST FAE Y SHE RS G REY /N T -4.5 keal -mol ™,
VLI R A RAFME AWM. Hidh  INF 50K R
E AT S S5 A B =71 .-9.8 keal smol™,
IL-6 SHikRE b S 45 4 i85l h-4.5
—6.1 kcal -mol™, % TNF 5HK K& AL S ik
THEREMR
F2 ESRZHRERORS SHOBAS T

254 e/ (keal »mol™)

kR i U
Pk R CR A

TNF -7.1 938

-6 -4.5 -6.1

M S Al LB P TNF 5 57k e 3 345 5
J3=7.1 keal-mol™, fb& ¥ Fil & K2 5k A& SER60 JE
B Ry 2.2A B SUREVE T, A LR AR 2L TYRI1S1
T O 2.1 3.4A By S EERE F  F e ik R ik Ak
GLY122 JE i Ky 3.1A By S BEVE T, RN a8 B iR ik
JETLESS Bt Kl 3.4A S5 ME . & 1 TNF
58 AL S 14553 -9.8 keal -mol ™, fb A 9 il
SILBRAR I TYR119 RS N 3.1A S s
XEMHEAEMEREASKEYIEREENES
Wy, 5 X HERIE S A A A AR R AR BLVE O X
BT —E MR RE, it — I R /N T 2 ) S
2 PRI SR

TNF-HKFRE
5 EBROFEERSEZOEAITEE

2.7 EEREUESS R

2.7.1 FALWSWTMEEEAEE 5 A 4l
LB LCLD 41 40 i 14 5 Be 1 A 32 B
E . F 41 40 i3 34 55 27 ) B 8 90 3 (P<0.01,P<0.001) ,
W3 B 2 mmol L7 A1 4 mmol - L7 53X 4> 245 4 ik J&
HAT RS s, WK 6,

2.7.2 AL B A TNF-a JL-6 mRNA # ik K
o AR TR 5 0 KEGG 38 5% 25 5 F0 9 0w A

2022 5 42 &
%k k
150 | -
- 1
\O
< 100+
#
#a
i
£ 50 Iﬂ
0- I T I
A B C D E F

F AR 41B. 2 mmol-L7 415C. 3 mmol-L7 41;D. 4 mmol - L
415E. 5 mmol-L™ 41;F. 6 mmol-L™ 41, 5 A 41 H4E,*P<0.01,
4% P<0,001

B 6 EESHEIT HepG2.2.15 40 A 1 78 B 5 1

KL E AL R, EES TNF 5 5 8 5 AH 5w
TNF-o IL-6 & H #7500, WK 7, 5 1FE % 4Lt
,2 mmol-L" 4 IL-6 mRNA ik T I (P<0.05);
4 mmol -L™ 41 i) TNF-o IL-6 mRNA 35 F i
(P<0.05,P<0.01)

1.5- okt 1.5 *%

L] U8 N

§1.0— '51.0—

E: g

2 &

cl,0.5— =

w ©

Z =

0.0-. i
?&u% £® £‘& ;@‘%’ XN
ST S R
& & & &
v X qfo x

5 IE R 48R, #P<0.05, *#P<0.01
B 7 SN ESHEX HepG2.2.15 A8 TNF-a IL-6 mRNA
FRIE WM

3 ifig

BT W M Ly — VAR R AT R AR AE R
8 —isopentenyl —kaempferol | (2R ) -7 —hydroxy -2 -
(4-hydroxyphenyl)chroman—4—one . & i #2 2 1 % 1k
W SR S PR I G A A
Z 0t e S5 R T A 20 fie R T R
5B, PPL M 2% 7R 1L-6 . AKT1 . VEGFA .PTGS2 |
JUN CASP3 TNF HI MAPK1 A 7% Z: 4t Z i 95 7 1
F B KEGG 73 B 22 B 32 20w 4 1 e i A 16 B
LHURFRAN TNF {55 e . TNF {5514 58 B 75 &
RUF 98 19 % 8 ML) oh 4% 36 2 4E T, AKTL
CASP3 1 MAPK1 (ZRF} ERK2) J& T Wi 5 5 1% 3 il
FEh 3 A AEEAR

TNF A5 38 70 R SRR 238 B AR el A5
3, 52 A 5l LSS TNFR1 A TNFR2, i



2022 5 42 &

1R T 25 R 2E 2= hitp://hnzyydxxb.hnuem.edu.cn 277

{5 5 18 [ A0 45 W0 2% 1 F kB(nuclear factor kappa—
B, NF—«B) 22 24501 10 85 (0w | bt 22088 2 1 g
QT T TG AL B -3 98 /AR 1 UOEE B (S
TNF -« i 105 20285 A% R P8 = R A& 5 TNFR1 TN-
FR2 Z R4 &, S 82 R =Rk, TNFR S5ECIAZS
G5, TRADD 8 TRAF %5185 8 (A 46 4, ik
M) 30 T A 8 B i = Ak R (TL-6
TNF-a) % 3 B F (JUN) | RIE A (PTGS2) %,
HOFNERAE A e fbEL 2 % b I,

TNF-o IL-6 TEB i & BT R B T 2 AR
I, TNF-o 5 40 i B 1 9 52 4k TNF-R 254, vl 3G
NF-kB & 1%, ¥ S RAE VL 20 i G 28 55 2 A0 10
5% % B TNF-au IL-6 7K1 538 0 -5 440 i i) 4% e
A AT BRAE O vh & #E T EEAEH, H TNF-a
1L-6 7KV 5 & B 98 7™ 2 72 B AR OG0, 16 Ah , TNF-a
FIL-6 X HBV & il B A W JHEEH . 4L kZ
#] TNF-o IL-6 Hl#)5 , IkB B @Mk , il NF-«B &2
TF B ARAS B A S ML A% AR 3 HBV A %% 7 5%
B TNF-a $it HBV (3% 2%, 7T fig 5 BH A% A 52 1 B
J A5 B AR A 2 X6 B 1) S Bk A S i S R
K IL-6 i HBV 19 52 il 5 4% A< 52 Bl 2D A4 il s
BE G S A 06, HLIE 2o 1 sk T 40 i T e R 44 BT HBV
E/‘J ,T/E }EH[Z(}ZIJ R

KT PSR B RES SIS IL-6,
TNF-o B A RAFHZE GG, 910 Bk T 3 208 1o
P TNF {5538 5 & 90 ORI R BOVEF . A5
PECR AL S 08 AT S 3 iE , LA HepG2.2.15 4H i
RWFGEXS G 25 R BoR A A S 00T I TNF-a
IL-6 mRNA (%235 , H B 5 R & 08, T i ka3
HE,

i LR WS B Z i 2R
B A AL T S0 Tl SO TNF {5 5 38 3%,
TNF-a IL-6 mRNA )31k, & il JF E & 5E , 410 il
HBV & il B AEH] o ASAHE 58 DA 20 B K P40 20 ik 1
SR YT N A 25 BAE A SE AL | S5 2k ik
T AT B S iE— AL B SR 9T SRR 1Y
Bl

5% Uk

[1] 3K ¥ &, J8 Se . AR AL Yo 24 M2 B b o N R ZE = AL,
2010:365.

[2] T=W0 0%, 2048 M 2 BT 52 12 3R it B R R B ). S5 BR e I R
7 7,2016,13(2):5-9.

[3] AR PR 2 23 TR YL I 2 o 43 T AR I 2 £ S o o 43 A8 M 2 I
KRBT IR M (2019 4F R[], T A 1L Y 22 35,2019,37(12):711-736.

[4] FANNING G C, ZOULIM F, HOU J L, et al. Therapeutic
strategies for hepatitis B virus infection: Towards a cure[J]. Na-
ture Reviews Drug Discovery, 2019, 18(11): 827-844.

[5] EAR. EENFFAM]). L FER AR 1, 1997:209-225.

[6] Hepatobiliary Specialized Committee of China Association of Chi-
nese Medicine, Liver Diseases Specialized Committee of China
Medical Association of Minorities. 18 1 Z BT ¢ Hh B2 1297 45 7§
(2018 4 Ji)[J].Ifi PR I G 44 7k5,2018,34(12):2520-2525.

[7] 11 5K 8, 26 S0 55 T 2540 & BT 245 3 1 S A LA 69
¥ ()] 5 24,2020,51(24):6367-6376.

[8] S AT 1 K 28 B A AT 3 R ML A s v T 12 24 LA A,
2017:238.

[O] FHJSUE. B 44 5 4 45 K n ke <6 2 2~ A A5 (M. L ¢ e v ] o 12 24
H W #E,2015:302.

[10] LIU M F, JIN S, YAN H, et al. Effect of oxymatrine HSPC
liposomes on improving bioavailability, liver target distribution
and hepatoprotective activity of oxymatrine[]J]. European Journal
of Pharmaceutical Sciences, 2017, 104: 212-220.

[11] QIAN H, SHI J, FAN T T, et al. Sophocarpine attenuates liver
fibrosis by inhibiting the TLR4 signaling pathway in rats[]].
World Journal of Gastroenterology, 2014, 20(7): 1822-1832.

[12] SANG X X, WANG R L, HAN Y Z, et al. T cell: Associated
immunoregulation and antiviral effect of oxymatrine in hydrody-
namic injection HBV mouse model[J]. Acta Pharmaceutica Sini-
ca B, 2017, 7(3): 311-318.

[13] Wk 22 XUBERk. 24 47 R0 53 2 ki s [ M. L 5t N R TR Hh R
#1,2008:1193-1199.

[14] VARFOLOMEEV E E, ASHKENAZI A. Tumor necrosis factor:
An apoptosis JuNKie?[]J]. Cell, 2004, 116(4): 491-497.

[15] Fefide f B35 f TNF-o {5 5 1% 538 6 19 4 F DL o
A= Wtk 5 0 7R )27 41, 2007,23(6):430-435.

[16] WANG J Y, WANG X L, LIU P. Detection of serum TNF-al-
pha, IFN-beta, IL-6 and IL-8 in patients with hepatitis B[J].
World Journal of Gastroenterology, 1999, 5(1): 38-40.

[17) A S 58 B 53 1 A2 9 24 (M3 A Ab 5t o [ o 2 25 1 R A,
2017:196-198.

[18] PURO R, SCHNEIDER R J. Tumor necrosis factor activates a
conserved innate antiviral response to hepatitis B virus that desta-
bilizes nucleocapsids and reduces nuclear viral DNA[J]. Journal
of Virology, 2007, 81(14): 7351-7362.

[19] WATASHI K, LIANG G X, INAMOTO M, et al. Interleukin-1
and tumor necrosis factor—o trigger restriction of hepatitis B
virus infection via a cytidine deaminase activation—induced cy-
tidine deaminase(AID)[J]. Journal of Biological Chemistry, 2013,
288(44): 31715-317217.

[20] KUO T M, HU C P, CHEN Y L, et al. HBV replication is
significantly reduced by IL-6[J]. Journal of Biomedical Science,
2009, 16: 41.

[21] LAN T, CHANG L, WU L, et al. IL-6 plays a crucial role in
HBYV infection[J]. Journal of Clinical and Translational Hepatol-
ogy, 2015, 3(4): 271-276.



