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B OE B R A-H LR 5B 2.8 (HBOA) 57w S AL (CCL) 3 5 K AT 4F 41 6 B EAF A R i) . 77 ik 45 4 SD
KR A AL Hy B 2 A A A0 AR AL R AR (PR T R, 0.4 mg/kg) F» HBOA 4K ¥ | & /1 & 41(50,75,100 mg/kg) , -4 12 R
MR B TR K R B S RAR A 3k oh A R K R T 50% CCL-HHE b 7% (2 mL/kg, & #) 8 hnid ), £ )8 2 0k, & 4 12
J AT AR, AR 9 BR, R MR R E R4, B RAABA AKX R HE T FHRAR0.6%HKF AL
YERMER, BRIK,ELAR, KREH)E ol &0 K Kb i P R 884 R85 (ALT) R AR B 25 28 (AST) & e o4 1
(IL-1B) \IL-10 %548 VA BT 2827 ¥ 4 B F«B p65 (NF-kB p65) . I 7% 37 56 B T o.(TNF-.) . IL-6 . 2 it 18] 5 W B F 1 (ICAM-1) % &
R ART, SRS EF T BA A A K RIT LR P NF-«B p65 Atk & k8 238 %, B fo ik ALT AST . IL-1B43 A %
T 4842 % NF-kB p65 . TNF-0.,IL-6 . ICAM-1 & & &k K-F ¥ 2 F 903, fiF [IL-10 4% 2 F HAK(P<0.05), HAEA b4, &4
240 K R0 22 F NF-kB p65 [ & ik 34 A R B #2 B 69 %, 55 , B fn & ALT  AST.IL-1B4 % A B 28 4% % NF-kB p65 ., TNF-a.,
IL-6 . ICAM-1%& & £ ik K-F 3 B FBAK, i [L-10 22 ¥ 2571 & (P<0.05) . %56 : HBOA x5 CCL & K ST & e fL LA — 52 49
PEAE R, AR LR T AL 5 3L P NF-xB 12 538 5545 /a8 42 K 2 BRL VAR T ICAM-1 & & ¢ R A H %

KR 4-F2 ORISR v - 2-80 AT 41 44 s 2 R F-xB AT 5 38 55 SUE B T 4 iR 1) 26 IR 5 KR

Study on Improvement Effect and Mechanism of 4-hydroxy-2-benzoxazolone on Carbon Tetrachloride-
induced Hepatic Fibrosis in Rats

HUANG Xiukun, SUN Xuemei, ZHU Xunshuai, LIU Lin, LIN Xing, LIN Jun (College of Pharmacy, Guangxi
Medical University, Nanning 530021, China)

ABSTRACT OBIJECTIVE: To observe the improvement effect and mechanism of 4-hydroxy-2-benzoxazolone (HBOA) on
carbon tetrachloride-induced hepatic fibrosis in rats. METHODS: Male SD rats were randomly divided into normal control group,
model group, colchicine group (positive control, 0.4 mg/kg) and HBOA low-dose, medium-dose and high-dose groups (50, 75,
100 mg/kg) , with 12 rats in each group. Except for normal control group was given constant volume of normal saline
intragastrically, other groups were given 50% CCl.-olive oil solution (2 mL/kg, initial dose double) intragastrically, twice a week,
for consecutive 12 weeks, to induce hepatic fibrosis model. Since the 9th week of modeling, administration groups were given
relevant medicine intragastrically. Normal control group and model group were given constant volume of 0.6% Carboxymethylcellulose
sodium solution intragastrically, once a day, for consecutive 4 weeks. After last administration, the serum contents of ALT, AST,
IL-1B and IL-10, the protein expression of NF-kB p65, TNF-a, IL-6 and ICAM-1 in liver tissue were determined. RESULTS:
Compared with normal control group, the positive expression of NF-kB p65 in liver tissue was increased significantly in model
group; serum contents of ALT, AST and IL-1P as well as protein expression of NF-kB p65, TNF-a, IL-6 and ICAM-1 in liver
tissure were increased significantly, while serum content of IL-10 was decreased significantly (P<<0.05). Compared with model
group, the positive expression of NF-kB p65 in liver tissue were decreased to different extents in administration groups; serum
contents of ALT, AST and IL-1f as well as protein expression of NF-xB p65, TNF-a, IL-6 and ICAM-1 in liver tissue were
decreased significantly, while serum content of IL-10 was increased significantly (P<<0.05). CONCLUSIONS: HBOA can improve
carbon tetrachloride-induced hepatic fibrosis in rats, and the mechanism of which may be associated with relieving inflammatory
reaction by blocking NF-«xB signaling pathway and down-regulating the protein expression of ICAM-1.

KEYWORDS 4-hydroxy-2-benzoxazolone; Hepatic fibrosis; NF-«kB signaling pathway; Inflammatory factors; ICAM; Rats
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HIEET (ECM) , S EURETTRR, i — 20 AR 21 4 Ak it
RN [A) ISy 2 52 BRRLR A A, 2577 2k — RIS PR R
i S AR 2T AEA TR I, I A JH2T 2 A e 28 ik Je
RIFREAES AR SRR A FE B AR &, ©
R E LKL B F LR 22— B, SRR
BRI Ak S AE BN R 3% i — 2 el B JH- 2
LA ALEA R B IR R

% 8 (Acanthus ilicifolius L.) 32— Fh 8 Z 19 25 H
LIRPMAE ) , 3R IR R) 2 LIRS 28 MR bk
S FEREU R LT R AR PE R S . AR PR i
HARESE R I, & B 1 20 BTS2 o 2 R A
B, HA 0 BT AR R AR AR T 4- 5 ORI
W-2-fifi (4-hydroxy-2-benzoxazolone, LA T i #R “HBOA” )
2 R AE b ISR — . S T 2P
ZALG P I B O AP 4R T AS B 5% 400 7 DU S Ak i
(CCL) 21K U R 4EA AL, SR80 BT 2F 44 1Y
FTREAILH , LUy HS SR AT 55 BEfil

1 ##
L1 {28

7100 4= [ By 44k 4 B4 ( H A< Hitachi 22 A ) 5
BX53 B F B B i#4% ( H 7K Olympus 23 6] ) ; 5810R B = 3
VUK B O L (5 [F Eppendorf 23 7 ) ; SpectraMaxPlus384
R S E R B R (s 4 F AR A PR A A 5
Odyssey B X8 21 71 52 63 1 AR & 48 (3£ [ Licor 24
F)) ; SWB-20L-1 B fEJE B2 IR \MP-300V 7Y 1 Kk { (5 [
Major Science A F] ) o
1.2 ZZm5ilH

HBOA J5URHY (Fh 74 BB K 2= 224 B 25 W fb 2 2
W= AR, 407 £ 99.4% ) s BRKANBE F- (FEPESS B8, = B A
YA BN H) L 350 20160901, HiLKS 0.5 mg) 5 & FH it
LY R R CCLIME A P4 Bl Ak T A0 A PR w5 TN & iR
2§ (ALT) R A 2 IR 24 it (AST )i 7 3 (R s
A TARISE BT, 4152353124 C009-3.C010-3) ; 14 A
F 1B(IL-1PB) IL-10 PR ey W BH 72 (ELISA) i1 £
(ISR A YR A FRA F] L #1543 5128 CK-E30418R
CK-E30651R) ; fit GAPDH # 5¢ [ it {4 ( 52 [#] Abcam 2%
AL, 5 1 ab181602) 5 I A Hi A 1gG —Hi (3£ [H LI-COR
Biosciences 23 7l , #t5-: P/AN926-32211) ; S 4l i 4% [H T« B
p65 (NF-xB p65) F. 5 [ HT (S Cell Signaling Tech-
nology A #l , #t5 : 8242s) ; T bt K B R IE K+ o
(TNF-0) B G TL-6 22 v T | S 4 8] 285 B DR 1
(ICAM-1) Z iR (R LA ) TR PR,
#5051 PB0082 ., A00102-2 . BA2189) ; it JH U5 45 14
YA 2 B A - AR W 45 (SP) A5 & (5 I
LS U B A AR Y S ARG B I AR5 1gG —hi
B LT ALY B R IC P BE B 2R OP VR AR, db st h A2
SV ARAG R AL S : SP-9000) 5 + — b SL AR
B-BR IR TR EE IS (SDS-PAGE ) 5 1 FFEZZ itk \RIPA
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SR 0k B R (BCA) 2B P BE I 2 i) & (B =
KA YR A R4 Al 45 43 51 o P0015 ., POO13B,
P0010S) ; =% H SL 2 JE H e R iR £k (TBST) i ik (b it
KR ERHARAAE,HS : T1082) s B I L4
(PVDF) i ( f & Merck Millipore 2% w , #t 5 . IS-
EQ00010) ; T AKE LT Yt D Fe — 2 JE KA e i T 1
PG R R R 2 S 50 v g 4 AL S I & e i 5 LAt
RN R A3 HT 4t K R ZEIE K .
1.3 zh#h

SPF R ifEPE SD R 77 H, 5 Ji iy, 44 5 4 (180 +
20)g, M) BERRZ L s Wy oo SR [ sh i 4f VR
AES : SYXK (F:)2014-0003]
2 FHik
2.1 HH EERRAYH

JI AT R BRI TEAR PR T 18 W M) 5 18], o 12
HUR R R 1 X HR A, 3 1 S AR AR B K 4% 65
KR IIHE E 50% CCL-HOHS 1% W (2 mL/kg, B 751 & fin
£i5) , BEJR 20K, VESE 12 JE DU T AR A, 1A
55 8 S, BEATLE R 5 AR BRI 2 2R A 7 ARG -
21 (HE) Y, 108 BRAF ARG AT |, 47 K SUTF A K i BH 2

BARPET 12, S AL AE DX AT DL S 4 M = i R 2T 2

LA A S PR I SRR A T ) . AR 60
R RBEHL BRI B oKANBEZH (0.4 mg/kg , 754
B S AU B A A B T 25 SR LUK ORI D) DL R
HBOA ik . /1 . & 77 541 (50,75, 100 mg/kg, 7w % B 2
5 A T A 5T R LA 0.6 % ¥R Y AT Yk R AN iE
WA, T Im ARG ED , B 12 K, s 9 &
FEUR , A25 25 41K BRI E 5 AH I 245900 , 1 X HE 2 s
T ZH K BRI SR AR 0.6 9% 2 F BRL LT 4 Z N, B
RIW, L4,
2.2 FRAEHIFEERLIE

KI5, 0 10% K-GARERI R R, T8 30
Jk B, L 35 000 r/min &5.0> 15 min & , 4385 1003 . B
Je AR FE R, BUE 2, A BRER KT T . Lab ke
a8 E T —80 CUKAH P AR-AT, 7 o
2.3 KRIMiES ALT AST . IL-1p . IL-10 & £ M

R R D4 B 3l A AR A3 AT ORI % 4 K Rt
15 H ALT \AST & 4, 2K JH ELISA 32 LA B SRS I 4% 20
K BRI H IL-1B \IL-10 75 3k, J™ 4% e REURH 7 a7 6 i
A HAE
2.4 KERBFHLAF NFxB p65, TNF-a ., IL-6 . ICAM-1
FE AR

K A AR AN K B2 21 NF-xB p65 25 11
() FEIEAE L , 2 RSP RN it 751 80 K AH I B (A . B 45 45
1 B KRB R (BB R 4~5 pm) , 5 FL
& IKALIS AT R RS IE S 0 1 1 L d A
W, & B A 20 min, FLBR 2 WA, I 1l NF-xB p65 H
SEREBUIA(L:1000) ,4 CHFE K, LABERR $h 22 vl
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(PBS,pH 7.4, T [A]) 1k 3 ¢, B:UK 5 min; Ji A R A 4
RhRC A I EHT % IgG —Ht(1:10 000) , i MBRAR 1 4
AR IC I BE R R O R TAERGE &, I E 30
min, UL PBS ¥k 3 YK, £ ¥K 5 min, ] — LR IRIE K
W, KB, ARG Gy oK GEV TS, D
rPER R B, BT AR T AR (B A X 5h NF-«B
p65 AR BHE ) , Bk U) F Bl AL 36 B 5 A = A A0 B (>
400) , & ] Image Pro-plus 6.0 {53 Hr I35 H-F- 110
R, LIFR NF-kB p65 & 11 F 5 .

K 2R 11 900% 589 (Western blotting ) K6 A U
ZHZH P TNF-0. IL-6 ICAM-1 2 I35 . ffi F RIPA 24
FRR R IR T4 218 5 |, R FH BCA A I L2 1
IR B R F R 4 1A B A A B x
SDS-PAGE # [ PRt , F 95 CAEM: 8 min, BV
J& B AR fb 20 ng #5417 SDS-PAGE L3k , - FHL KA
VIR EE L5678 2 PVDF B I, FH 5% WG W3 i3 =5 1 ) P4
1 h, 43 S AKH W —$E [TNF-a (1 :500) . IL-6(1:400) .
ICAM-1(1:200) . GAPDH(1:10000)],4 CHaE 0%, LA
TBST % W 1 3 UK, B3R 5 min; AR 40 (38
1:10000), EiRMEE 1 h)g , B, UL TBST %S Uk 3
W, BRR S min, B FHOCHIR RS FUER K Im-
age Pro-plus 6.0 F - 43 #7 85 11 4541 JK FE{H, L GAPDH
JNZ T B A RE
25 HItFEFHE

K HI SPSS 21.0 B A X Bl AT et 43 o TH LT
BLLx + s Fon, LA R B E Oy 22 0 bt
(One-way ANOVA)., P<0.05 N2Z=SAH G L.

3 H£R
3.1 HBOA Xf CCL BT #F 4 £ X R 1 7§ ALT .AST.
IL-1p . IL-10 &£/

550w X B 4H He g, R AR 4 K BRUIML 3 ALT AST.,
IL-1p & B & T E  IL-10 S &R K, Z5 RS
P24 L (P<<0.05) s BRI A Hugs, 4548 20 2R UL 3
ALT  AST.IL-1B % &3 B 35 A%, IL-10 & 51 B 3 T}
L ZEF A SO E X (P<0.05), TE LK 1,

# 1 HBOAX} CCLEAF 4 4L KR IMiEF ALT  AST,
IL-1B . IL-10 28 #M (x +5,n=12)
Tab 1 Effects of HBOA on serum contents of ALT,
AST, IL-1f and IL-10 in carbon tetrachlo-
ride-induced liver fibrosis rats(x s, n=12)

415 ALT,U/L AST, UL IL-1 B ,ng/L IL-10,ng/L
IEF AR 69.6743.01 12833£9.2 5131040 25.09+0.88
fmg 120017£24034" 12086734775 1710£1.94°  1000£093°
Aokl 28933+ 19.08° 370,83 £62.20° 8851044 13.00%1.09°
HBOARAIEA  310.33+25.23° 450.17+29.64° 1L17£ 102 13494051
HBOAWRIEAL 2576743593 397.00£61.69° 8831057 15.16:+1.20°
HBOAF AL 22450138.79° 244,50+ 66.65° 794+0.11° 24.01£0.86°
T SIER IR HAR, *P<<0.05; SHERIZ HLAZ,'P<0.05

Note: vs. normal control group, “P<<0.05; vs. model group,P<<0.05

TEIEE 2019EE0EFE6E

3.2 HBOA Xf CCL B AT £F 4E 4k X FR BT 22 22 NF-kB p65
EAFRIEHEMT

1E % HEZH R BRUFFZH 4 Fh NF-xB p65 25 1 52 4% 55 FH
PEZRIK A 434 T S A B A S04 X
BRE, H AR, 5 IE R R IR oA, SR ZH R RO
s JHFSE L 200 B o A RE A XA AT LR AR (B B R R
KX A X ARGl B X AR AT 0L R, HIFENF-«B
peS I RBE R B EI G, ZERARITFEX(P<
0.05), SRR LE, & 2 25 4R U 805 (0 X 40
N AR H I NF-«B p65 845 138 1k 14 1 5 FAIE
Z S G E X (P<0.05), FEILK 1,32,

BLEEAIL]

AILH X A

D. HBOA IG5 &40

E. HBOA il 41 F. HBOA &l 4
1 HBOAZX} CCLEIAT£F 41k K FR AT 4H 41 NF-xB p65
EBRIEHIFN (SEELE, x400)

Fig 1 Effects of HBOA on the protein expression of
NF-kB p65 in liver tissue of carbon tetrachlo-
ride-induced liver fibrosis rats (immunohisto-
chemical method, x400)

3.3 HBOA X} CCL Z BT £F % 1k X FR BT A 4 TNF-0. .
IL-6 . ICAM-1 Rz R =0

55 1E H X R4 He e, A AR 4 K BRI 41 40 TNF-a
IL-6 . ICAM-1 & X R H I B ET &, Z 790
Geiter i L (P<0.05), SBIRIZH AR, 45 45 25 20 KR
402 TNF-a . IL-6 . ICAM-1 45 [ (A X e ik i 1 i 2%
N, 2R G E R L(P<<0.05) 3 ILE 2 2.
4 g

JHEF 4 Ak 2 A Fleig M 4t 4 1) JH- R A e Jg 1) v ]
B B, 2 T R % 45 405 %) [ FA8 2 i, L B
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%2 HBOA X CCLE BT 444 X R AF 42 41 7 NF-«B
p65. TNF-a . IL-6 . ICAM-1 & A % B 820 (x +
s,n=12)

Tab 2 Effects of HBOA on the protein expression of
NF-xB p65, TNF-a, IL-6 and ICAM-1 in liver
tissue of carbon tetrachloride-induced liver fi-
brosis rats(x £ s,n=12)

A5 NE-k B p63 TNF-a 1.6 ICAM-1
R 0.136+0.124 035+0.14 0324017 0224011
A 3.203£0.201° 138017 127£0.12° 147£0.13"
Bkl 134 +0.151° 0.67£0.12° 0.72£0.14° 0.58:+0.14°
HBOAMGAIEAL 203740172 0.89+0.15° 0.98£0.16° 093+0.18°
HBOAMAIEA  1307£0205° 0.71£0.13° 0.87£0.13° 0.76£0.12°

HBOAFAIEH 089610125 0.54£0.19° 0.60£0.13° 050£0.17°
5 IE RO IR R, *P<<0.05; 514 He A, "P<<0.05
Note: vs. normal control group, *P<<0.05; vs. model group, "P<<
0.05

TNF-a — D SN  C— —— e 0 (Da

L6 am— ) WS SN e e D0

GAPDH e <SS G «SNED auSm— - kD:

ERATIAL  BURAL BOKAIMAL HBOARS  HBOAH  HBOAfE

A4l M4 Al
E2 HBOAXf CCLEBFT L 44 KRBT AL TNF-a,
IL-6,ICAM-1 & B &Rz HI =M
Fig 2 Effects of HBOA on the protein expression of
TNF-0.,, IL-6 and ICAM-1 in liver tissue of car-
bon tetrachloride-induced liver fibrosis rats

FE A TR N ABICT SR 40 5 0% 5 K R
WECM, fifif% ECM 1 & 1 5 B Al , S BOLE NI
FEDURL, TS | & A . AR ATt o 20, %
SRR FEUR BT 98 S PR THEAE PR =8 598 P ok 2 R A
Ywe, Hrp G P B HBOA HAT — & BUAR TS 1, {H A
VI VE FRPLS] AT A BRI, HOKANmxT
KU 4EAb B AT B B Ve TR S AH S5 1)
BH A X BE 258500 R , AS R DL BK K AL A A BE 2 o
HE 3 o CCLAZE A il K R F dE ALY, 25 R0 T
2 BTG T R HBOA XK BRI 1 4 A6 0 e 28 4 FH &
HATREHLH

XoF 40 A2 A0 RE S A TR A P b 45 ALT
AST % . TEBURHE FIIMERT  HF20HE 202 1 H N
ALT FAST B L, 51 2 1 8 5% S i 2 i I s, HL
S [) JHF 2 955 9T 350 ALT . AST FH 5 (R F B Al A5 Pl 24 5
B FL R A T R A A T AT B T R A2 W LA R 1
PR R Y N O P A T T e I 3 (1
CCLEUH£F 2 Ak K UM & H ALT (AST 5519 7% 2 0 A B
F oI BA . A RES R BN, 5155 X M H
BRI ZH K BN ALT L AST S i BB T, 5571
BEIFE RR K RUFIEZ 2 T 85 . £ HBOAT
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TR , K BUMLTE ALT AST 75 mr YA A2 B 3% T e, 22
SA SRR L . X8 HBOA 7] 803 CCL 5 E 1)
JHA A X I A — s B ERAP PR

IL-1B2—Fh e 4 IR 1, AT (i ok A 2 R 40 B A 3805
AT — 25 S SE AT 4R AR AT B 5 TL-10 J&—Fh it 42 A
5, T8 3 R SR SN G AR A5 IL-6 Fh S AR T
SR L 030, T 2 st et ) 35 P B R 4 B4 5 ol
J& B AL TFRELEIE L AIRAS | T TL-6 S AL IR A B TE 1 )
AR Z 0, [, TL-6 1 TNF-ad2 28 5 52 i 2
AT, I L AEAETE S SE B JH 240 1 T 422 4y
W TNF-o  TL-6 , M i Ji =5 400 60 4 98 i s 1, ik — 2 i
TP ARFSE 45 R BoR 5 IE T B Hu g, 5
HIZH R BRI TL-1B L M 2H 4] TNF-a IL-6 5 34 i 2%
T, I3 IL-10 75 it i ERRAR, 2 R A S22
22 HBOA -1 , 45 45 25 20 K BRI TL- 1B LA S JH- 2 48
TNF-o  IL-6 7% 34 i 2 B AIG, I3 IL-10 7 53 8 3 7t
L ZES A G ERE S, XA /R HBOA Al 38 i i il {2
S R N R K 1 S e R N S Q5 R 2 N R U B S A
REARIL I A

NF-«B H1 p65 . p50 W41~ M. 5407 #4) i Y S 5 SR 14k
TE VT G35 I 28 RN 98 i s o H HLAT EEELVE FY. 7RI
LAY KRR R ALIR 40 H NF-«B {553 i 4
215 Ak, HEA NF-«B p65 8 [ F Ik i FReegsm , v vk
— MR T AP AAE B F BRI A B B ECM 43
WA e NF-xB {55518 1% 7] 8% TNF-a  IL-1 55 A
FA UG , D AT @ P IL-1B \TNF-aff 5300 T 9%
NF-«kB p65 & [ (1) # 18 FE iR A8k oo 1 e AR e
ABFFELE R F B, 1EF 4 R4 K FRUF2H 21 NF-xB p65
(IR T /D s BT K R4 20 NF-xB p65 [ 3R ik
DUJBH (238 2 s 2 HBOA T Hi)5 , K BUH-4121H NF-xB p65
M) FIRZ E] T B BAMH . X HE/R HBOA ] B8 i 1 3 11
NF-«kB {5518 ok K HE U LR 4L i 1E

ICAM-1 J2: fz MUATLAA G 28 15 1 AR AR E S Iy ™ B R
() FEFEIRZ — : M RAE L ER ICAM-1 By IR 21
5, L5540 0 8 0 7™ B R L R AR OGP, AT BRI
7, FFHZIH ICAM-1 6k /K5 P42 RE AT FE
BYIAE, T R PU LT AL AR R S 2 —, A
MRS R B, 5 1E 5 6 B 2H s, AR R 40 K B2 21
HICAM-1 85 F A Rk it B ETHm , 2R A G2
B 2 HBOA T , 45 45 25 R BRI ZH 2L ICAM-1
EAMAEX KRB R B E T, 25051145 L
%R HBOA fJ i T8 ICAM-1 85 11 I FE 35 K PRI
LA R

25 B TR , HBOA X} CCLEUR FRUF£F 4k oA —
()RR 1 L AR ML AT BB L B KT NF-«B 15 53 %
2 T PR A S LA T I ICAM-1 2B F I #5454
{AFEF Ak R L 2 2% , L ELAR AR LA A ek —

HEEIZGS 2019 4F5 30 44 6



[1]

[10]

[11]

[12]

PEHE

CHEN RJ, WU HH, WANG Y]J. Strategies to prevent and
reverse liver fibrosis in humans and laboratory animals[J].
Arch Toxicol ,2015,89(10):1727—1750.

SENOO T,SASAKI R, AKAZAWA Y , et al. Geranylgera-
nylacetone attenuates fibrogenic activity and induces
apoptosis in cultured human hepatic stellate cells and re-
duces liver fibrosis in carbon tetrachloride-treated mice
[7]. BMC Gastroenterol, 2018. DOI: 10.1186/s12876-018-
0761-7.

MOKDAD AA,LOPEZ AD,SHAHRAZ S, et al. Liver
cirrhosis mortality in 187 countries between 1980 and
2010: a systematic analysis[J]. BMC Med, 2014. DOI:
10.1186/s12916-014-0145-y.

(Al B 23 G ) G 5 2. A B o 3E 2590 %« F ML
A AR A, 19781231

WAI KK,LIANG Y,ZHOU L,et al. The protective ef-
fects of Acanthus ilicifolius alkaloid A and its derivatives
on pro- and anti-inflammatory cytokines in rats with he-
patic fibrosis[J]. Biotechnol Appl Biochem, 2015,62(4) :
537-546.

Bk EL HBOA A HL AT & 4 69 & mx A AR AR R 69 BF 2 [ D).
TP ERRE, 2011

FHIP 2 R 5 A WA ST RACEEF F A ALK R
wn FLSP IS R BAR K LR F R GA 69 R [D].RE T )P
BERLK A, 2016.

FRIEDMAN SL. Molecular regulation of hepatic fibrosis,
an integrated cellular response to tissue injury[J]. J Biol
Chem ,2000,275(4) : 2247-2250.

%, R 8 A AL U IEFE D). P 3 25,2006,
37(7):971-973.

UL N R U S S AR DOpNE LR S e AR e )
R[], & B K 5 524k ,2009,26(5) : 708-711.
PN, £ S BIOKANTHT S50 K FRUHEF 2 AL i 52
[J.# BAARE A ,2012,50(14) : 1-2.

DAVERN TIJ. Drug-induced liver disease[J]. Clin Liver
Dis,2012,16(2) :231-245.

KUBO S, MATSUZAKI K, SEKI T, et al. Severe acute
hepatitis in a printing company worker: a case study[J]. J
Occup Health,2015,57(1):87-90.

AMADID H, SCHIODT FV. Hypoxic hepatitis[J]. Ugeskr
Laeger,2014,176(4A): V08130501.

BAEZE , 277 ARZS BRI MU A7 K BT 7
REAL A BGEAE T[] P B 25 5%, 2017, 28(22) : 3065-3068.
T TEACE, RNBEI] 4. = B TR AT 2K B0
TR 52 [J]. o 2544, 2013,36(7) : 1123-1127.

WANG YH, LI RK,FU Y, et al. Exemestane attenuates he-
patic fibrosis in rats by inhibiting activation of hepatic stel-

late cells and promoting the secretion of interleukin 10[J].

2019 EE0HEGE

[18]

[19]

(21]

[22]

(23]

[24]

[25]

(26]

(27]

(28]

[29]

J Immunol Res,2017. DOI:10.1155/2017/3072745.
DONG W, LV B, WEI F, et al. Recombinant bovine pan-
creatic trypsin inhibitor protects the liver from carbon tet-
rachloride-induced chronic injury in rats[J]. Pharm Biol,
2013,51(10):1298-1303.
BN R, A SRAL, 3 JTSIR R ESR YT IFRE AL X IL-
18.IL-6 . IL-8 . TNF-a 52 M [J]. ik 25 5, 2012, 24(6) :
73-75.
FHELL, T, w2 a k. DU SAR s S AT 403 64 23T BIL
Ko 25T s UE SR (D). o B LR R R 25 52,2015, 32
(9):1147-1155.
VALLABHAPURAPU S,KARIN M. Regulation and func-
tion of NF-kappaB transcription factors in the immune sys-
tem[J]. Ann Rev Immunol, 2009. DOI: 10.1146/annurev.
immunol.021908.132641.
OAKLEY F,TEOH V,CHING-A-SUE G, et al. Angioten-
sin Il activates | kB kinase phosphorylation of RelA at
Ser536 to promote myofibroblast survival and liver fibro-
sis[J]. Gastroenterology,2009,136(5):2334-2344.
T, EaRE  RAC, F T -«B pbb £ N4k
LB ) 223K (0] 42 H He 4 &, 2013, 33(2) 1 127~
128.
WANG F, LIU S, TAIPING U, et al. NF-«kB inhibition al-
leviates carbon tetrachloride -induced liver fibrosis via
suppression of acti-vated hepatic stellate cells[J]. Exp
Ther Med,2014,8(1):95-99.
WAN C,JIN F,DU Y, et al. Genistein improves schistoso-
miasis liver granuloma and fibrosis via dampening NF-xB
signaling in mice[J]. Parasitol Res,2017,116(4) : 1165~
1174.
WANG RQ, MI HM, LI H, et al. Modulation of IKK f/
NF-xB and TGF-f,/Smad via Fuzheng Huayu recipe in-
volves in prevention of nutritional steatohepatitis and fi-
brosis in mice[J]. fran J Basic Med Sci, 2015, 18 (4) :
404-411.
F T PR TETAS IR X 2 A AL 858 T EE |
HPETIRE J il TIMP-1 . ICAM-1 . TGF-B, MMP-1 /5%
M. ¥ B 45 4 &, 2018,38(3) :602-604.
H 2, B RIE BN R B O3 ARV ) R M T BOKR U
2F e Ak i 1 TP [J]. 5% 4 A0 4o 22 &, 2007, 15
(32):3372-3376.
SRR, R , 24 s AR BEL A e 4y U 4
TNF-a% ICAM-1 ik 52 B X [J]. 3% W E F 1% 5
1%&,2015,38(1):18-21.
AAZ I U, ZEBH 5E, 3 PRZLIE SR I - -9
FEBU K U ICAM-1 3K 1 SE MR [D]. 47 2 B %, 2015, 34
(6):477-480.
(Wcks F 497:2018-06-11 &l F 1#1:2018-12-29)
€Ly ST )

China Pharmacv 2019 Vol. 30 No. € - 751 -



