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(#5 Z]BEYRZIEA (cisplatin) (e 7t L BINFRINTE (hepatitis B virus, HBV) i) 73T-HLH , 77 3% SR FHAS[RIHR E A4 I RA AL 2
FéoE #35 HBV 1Y HepAD38 HJE, 15 W itk e (oo 0 210 i 3% 77, 0 35 HH W0 B3 e %, 40 3Rl Real—time PCR 1 Southern blot
0 HBV DNA 7K, Western blot #5illl HBsAg F HBcAg £ [ 3k  FEMEAIS 40 INS0E A I AL R il 77 N- L mE-L—2F e
F R (N-acetyl-L—cysteine ,NAC) , 5% CellROX Orange Reagent JeBHE SO R A2 B HEE R AT ANA N ROS 7K, - ELAG I
HBV DNA 7K HBsAg J HBcAg [ /K-, Z55R - 5 Wi G (00 18 VA A Bl M50 6 wmol/L, Real—time PCR SZHG 25 4
1278, PBS 4,0.5.2.0.6.0 wmol/L JIiAA4L B )5 HBV DNA £ UL BUANIE 4> 50 515.152 + 18.924 1 215.758 +49.001 (P=0.000) .
1 678.182 = 117.223(P=0.000) .2 110.606 + 143.640(P=0.000) ; Southern blot £ F 5 Real-time PCR &% e — %5 | M40 LA &4 #i
JrXHE I HBV DNA /K-, Western blot 253 H], 55 PBS ZHAH [L,6.0 wmol/L 4140 HBsAg HBcAg [ AHXT Fe ik & 7051k
3.102 £ 0.099( P=0.000) .4.001 = 0.200(P=0.000) ; WEAFT LI HBV & HI R AR5, HE—4R ] NAC S4B A Ak
¥ HepAD38 #fifl, Real-time PCR SZHa 25 R FHZH 40+NAC 40 HBV DNA +8 DUEU/A 53511 2 180.444 + 82.573 (P=
0.000) .1 041.778 + 50.918(P=0.000) ,2 4125 57 HA G438 L, Western blot SLEZE SRR 4141 HBsAg HBcAg Z FIAHXS 2
IRESTHIM 3.139 +0.061(P=0.000) ,3.812 + 0.109(P=0.000) , T41+NAC 41 HBsAg HBcAg & FAAHXT A 84310 2.101 = 0.088
(P=0.000),1.613 0.073(P=0.000) ,2 Z1 Z [i] HBsAg HBcAg & 122 T HA Geit=4 0 S, E518 4N 3E i 1 3 40 il 9 ROS 7K
F AR HBV &, 10 NAC W] LAFS - il g HBV ZHi1EH
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Cisplatin contributes to hepatitis B virus replication via ROS:

an experimental study
Chen Xuemei,Hu Jie ,Pan E,Liang Li,Wang Kai ,Huang Ailong,Tang Ni
(The Key Laboratory of Molecular Biology on Infectious Diseases ,Ministry of Education,
Chongqing Medical University)
[ Abstract]Objective . To investigate the molecular mechanism of cisplatin—induced hepatitis B virus (HBV) replication. Methods
HepAD38 cells with stable expression of HBV were treated with different concentrations of cisplatin, and the optimal concentration of
cisplatin was chosen according to trypan blue staining for cell viability. The level of HBV DNA was measured by real-time PCR and
Southern blot,and the expression of HBsAg and HBcAg was measured by Western blotting. The cisplatin—induced group of Hep—

AD38 cells were treated with or without N-acetyl-L—cysteine (NAC). Intracellular reactive oxygen species(ROS) levels were deter—

EE N 15 54, Email :6391623@qq.com, mined with CellROX Orange Reagent under laser scanning
B @) R Aa S HBV B3 & a9 o F ALk, confocal microscopy,and the level of HBV DNA and expression
BIE1EE: & %, Email:nitang809@163.com, of HBsAg and HBcAg proteins were measured. Results.The op—

ELTH:BR g RAMZALFTHAB (%5 81471946 81872270,
81602417 81572683); & R T “ = & "HH AN F AL L #
X K BR B (%5 . CSTCCXLIRC201719) ; & /% &5 4% 4]
A I X 80 B (%5 :CXTDX201601015) ; & &
WA EE TR B (%5 cstc2018jeyjAX0254) ; F K
B AFBEEIRT BB (%5 . YB17138); £ R EH X
SRR3R AT R BT R (%5 BJRC201727) . 0.000) after being treated with 0.5,2,and 6 pwmol/L cisplatin,
5% H R - htpe//kns.enki.net/kems/detail/50.1046.R.20190606.1650.002.html respectively. Moreover, cisplatin treatment increased HBV DNA

timal concentration of cisplatin was 6 pmol/L according to trypan
blue staining. The results of real-time PCR showed that com—
pared with 515.152 +18.924 in the PBS group,the copies
(per cells) of HBV DNA were 1 215.758 +49.001(P=0.000),
1 678.182 + 117.223 (P=0.000) ,and 2 110.606 + 143.640(P=

(2019-06-11) levels in a dose—dependent manner as measured by Southern
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blot, the same as results of real-time PCR. The results of Western blot showed that compared with the PBS group,the 6 pmol/L cisplatin
treatment group had a relative HBsAg expression level of 3.102 + 0.099 (P=0.000) and a relative HBcAg expression level of 4.001 +
0.200(P=0.000) , suggesting that cisplatin contributed to HBV replication and protein expression. After HepAD38 cells were treated
with cisplatin and NAC, the results of real-time PCR showed that the copies(per cells) of HBV DNA in in the cisplatin group and
cisplatin+NAC group were 2 180.444 +82.573 (P=0.000) and 1 041.778 +50.918 (P=0.000), respectively ;there was a significant
difference in the level of HBV DNA between the two groups. According to the results of Western blot, the cisplatin group had a
relative HBsAg expression level of 3.139 +0.061 (P=0.000) and a relative HBcAg expression level of 3.812 +0.109 (P=0.000) ,and
the cisplatin+NAC group had a relative HBsAg expression level of 2.101 + 0.088 (P=0.000) and a relative HBcAg expression level
of 1.613 £0.073(P=0.000) ; there were significant differences in the relative expression levels of HBsAg and HBcAg between the

two groups. Conclusion ; Cisplatin enhances HBV replication by increasing intracellular ROS levels,and NAC can partially reverse

cisplatin-induced HBV replication.
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LAY 92 995 5 (hepatitis B virus, HBV ) JE 4L f&
— A E BRI AL TR [, i 5 A4
fGE , M AA 20 (G NG 20&5 HBY, 214 3.5
fCNBATEIE HBV e 181 HBV JRGLZ N4
J&% (hepatocellular carcinoma, HCC) & 4 g9 & % i
U2, HBV &R BUE PR ™46 T DNA 5
7, HILH 4K 3.2 kb, J& T Hepadnaviridae 8%,
HBV R 2H F= 2255 5%y 4 Fh R/ Y mRNA (B
0.7,2.1,2.4 F13.5 kb 1) mRNA) , 440 7 FhEE M
145 HBV /)N H KR £ H (hepatitis B surface
antigen, HBsAg) ,HBV e #1Jii (hepatitis B e antigen ,
HBeAg) .HBV #%.L>H1 )i (hepatitis B core antigen,
HBcAg) ,HB X % H (hepatitis B x protein, HBx) Fll
DNA R G4, 1975 4F Galbraith S0 5 RAGE 742
ZALIT AT 1Y B R R R HBY PR
HBV PRS0S4 A X T 520K F  HBV DNA 7KF
ZEIRTHE 2/ 100 FEECHLEXHEIAF] 10° copies/mL
DA b, BRI AT T B e A il | K 2 IR e 2 iy
KT, S8 H HBV B E AE 32 b7 s
PEMHIRNGTT I, # RARS S U RS R HBV
WENG AL, &2 HBV FREE LR, KAt B A i)
HBV A HUA S E S RO, AT RE B0 & 8™
I D BE 0 L 2 v | DT S B0 A VR 7
Zray e, R e AR TS e SR e, AR
B TR Z AT 18 P O R R B  HBV i
WG Y K 2 280 4%~68%1" . HBV PR 7] & 7R
IR YT IR B A P R SE L 5 . BFSE R,
HBsAg FHYERY TR EFH HBV PRGN 4%~67%,
JAER IR 18% s HAEAE YU EEZY Y (direct act—

ing antivirals, DAA ) BIIIATT 9 TN BUF 9899 5 (hep—
atitis C virus, HCV) WA A FRFE: HBV FB0E™,
I, 7T HBV FREGE GUBLTR, Al R B s 7
RS B,

JEH (cisplatin) J&—FA RS 7259, T T
BIT AR BYRIREAE , AL FE I LR | Y O SRR |
BRI /N2 R B IR S0, A i R E
HBV P 245 52 R T 1Y S he 28 ™ Y JF
KIEZ 2 HETAAY HBV FE0E YAl g 2
— B ARIT AW TR T E X HBV 5 i ) e g 1A
P LR Y S ) 32 B MR i 5 2 sk . (2
ST 21 HBV H-E0E & A ey W0, R BR
T HCHL A T S A 2 TR A~ AL R 25
) TR RV AL BV PTG 1 JR R 22 — o131
DL, A7 245 Wy 8 S 2 S A 5R) AH 5G9 HBY FE33005
AT LRI 5 30— 2D 5T

ARSI KB, 7E HBV A2 238 4 M A il v it
130 o 355 7 P4 4 (Reactive oxygen species, ROS) 7K
IR AEHE HBY i, AW B TEFRME M HBY
SN HBV RS T LEAILR , il PR BT 1S Wy
HBV PG G

1 #EFTTE

1.1 @k

HepAD38 4}l & Ny A SE I B ARAY . HHMIAE 37 °C 5%
CO, M F 137 F DMEM/F12 K355 (5 10% 8325 13 |
100 mg/mL %5 £ 1 100 mg/mL 55 %),
1.2 83X H

DMEM/F12 }5 57 H 58 R W [ Hyclone 24 F ; LI |
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B B ] Gibeo AT BCA EHR &l [ R E A A
ST TP MR [ 35 5 KA ] 28 B PCRIKFIE AN Cell-
ROX Orange Reagent i H Invitrogen 2\ 7l ; (S B H NEB
N B K DIG #REH R iC AR & JE B [ Roche
/N W] PVDF 5 ECL I [ Millipore 23 7 ; HBsAg Hi A& 1 [
Novus Biological 7 7] ; HBeAg HLIA&IE H Dako 23 1l ; B—actin
L NARE] Biosharp N A H Selleck 237l ,

13 Fik

131 BWER S S KRS R4 HepAD38
ANHELL 40% 17 % BEHERD T 48 FLESFRIL | 20N B 5 4 b 5
FEIFINAA LRI EE (R4 0.1 .0.5.2.0 4.5 6.8 pmol/L, 54>
WREYIE 3 B AL, YA BE 120 h 5, TG Ak i &
FANARLETR A 18 wL SIS 2 pL AWM YYRHR A,
TSR TS A 5ORN BE A0 K, T AT B (9% ) =15 4
TSR % AT B A+ FE AT 400 x 100% , AR SLBR TR 3 1K,
132 Real-time PCR &l HBV & HIKF  fd FHA [
2°0.5.2.0.6 pmol/L &AL B HepAD38 ZHAE , X A& 41 FH PBS
REPE 72 h 5 TR AL 2 IS ) A S A R TR, B0
2% 13% , CPLB Z4## (10 mmol/LTris—Hcl, 1 mmol/L EDTA
1% NP-40,2%5E0E) 24 41, 13 000 g #5.0 5 min J5HL L
T I B 37 CIHAE 1 h, 13 000 g BS.0> 5 min S B, 35%
PEG8000 vk FHLHE Bl Hh e 8 0L 1 h, 35 18 K TH Ak
G B A R | L BEDITE SRS HBV il w4, 2L
pCHO/3091 i ki1 A A5 i iy, Real —time PCR J7 5% HEEL Y
HBV E il ffrulfREr e kil . U544 95 C 10 min, 39
AMIER(95 °C 20 5,58 C 155,72 °C 10 5,75 °C 1 s), i
2£:50 °C 15,99 °C 1 min, JFHIILFE 1, ALRKEL 3K,

#1 9RT-PCR3|#5%!
FEH 514
HBVDNA  1E 4.5 -CCTCTTCATCCTGCTGCT-3"
S S5 .5’ ~AACTGAAAGCCAAACAGTG-3
1E 5% .5’ ~AGGCCAACCGCGAGAAGATGACC-3’
2 U .5’ ~-GAAGTCCAGGGCGACGTAGCAC-3"

B —actin

1.3.3  Southern blot #ill HBV & {il7KF  HBV DNA ¥ 54 7E
1. 2% B IEAHEE IS FBL K 110 'V 60 min , BiZEME 54 15 25 Je Jp
b ERAMSCHRE E DNA JG SR b S 2 AR 10 Y DNA 38 i
(i SdTs

1.3.4  Western blot #;ll] HBsAg fll HBcAg [ 5 ik Pk A
KA1 HepAD38 41 LL 50% 1 % B AP T 6 FLRE SR LA
A3 5048 AR A BE 0.5.2.0 .6 pmol/L 4038 HepAD38 4l fifi,
XTREZHFH PBS Ab3L, 72 h 5 $REUS AL 1, BCA 58 St e U 2K 1
W B30 wg AR 22 90 min 2 IR , UK R
PVDF &, 5%JB g A= 5641 1 h, 1:1 000 F1 1:500 1 LE 4143 31
JBF T HBsAg 1l HBeAg HifK 4 Cid i, 1 x TBST V)G —Ht
JEF 1 h, 1 x TBST JEMSMA ECL ZEHIBOE, A6
23K,

135 ROS T KRR RAFHY HepAD3S ANAELL S0%1) %
JEER TR R 6 FLARCT AR EE JS A N- £ BEF
W4 R (N-acetyl-L—cysteine , NAC) (4 mmol/L) WiAZbPE 2 h J&5
JIA 6 wmol/L HAFALER 36 h, Xt AL ] PBS AbFR, Fiki gk,
JCTH PBS PEIAANME 3 ¥RJ5,5 wmol/L CellROX Orange 37 C
I 30 min, JCHT PBS VEZRANAY 3 ¥k, DAPI Y1 3 min J5
PBS V¥ 3 IR, B ik, AL ER 31K,
14 %itssam

K H SPSS 20.0 BEiF o3 Mk o Mk S s R . Bl
FIHBEL + ArdE2s (v £5) 3R, ZAMILESCRTRRZR T
P03, TR T 22 B LU A A SR /K UE =0.05 , BEFPSZ S 34 0 57
HE 3K,

2 # R

2.1 443+ HepAD38 2 iti& 71 649 % v

£ W Y RIS [ FE N X6 HepAD38 4TS 7119
SZME (3 2),6 wmol/L JAAALFRANAEL TG J1 KF 90%,8 wmol/L
A ZRAE TG 10 82.792 + 3.398 , Ul 8 wmol/L JIFVEAHS 41 it 716
T I ARG 2 B R X A M R AR, 6 wmol/L R
YA TE F1 I R, B 6 wmol/L I 1 R A f5 G T
B IFBEE 0.5.2.0.6.0 wmol/L ¥ FERS R WEA TR 825280, %
THEE 3K,

®2 AMERBRNASRERENmRHALIEEEME N

vl AL g

PBSZH 98.576 + 0.392
0.1 pmol/L 21 96.627 + 0.536
0.5 pmol/L 4 95.640 + 0.634
2.0 pmol/L 2 93.876 +2.098
4.5 pmol/L 21 92.559 +0.998

6.0 pmol/L 41 91.494 £ 1.135
8.0 pwmol/L £ 82.792 +3.398
FE 29.104
PE 0.000

. PBS 415 0.1 wmol/L 411, P=0.170;PBS 415 0.5 wmol/L 41t ,
P=0.047;PBS 415 2.0 wmol/L 41 [t , P=0.004;PBS 415 4.5 pwmol/L
20t , P=0.001;PBS 405 6.0 wmol/L 4 kb, P=0.000;PBS 4 5
8.0 wmol/L 41 ., P=0.000

2.2 Real-time —PCR # i 444F A J& HBV DNA F ik K-F
T

AL B HepAD38 400 72 h )&, $EHUAR L HBV & i
HHlA, Real—-time PCR :NANAE HBYV Z#il/KF, ik 3 Al
&1 7R - 55 %0 REZHAH L Bl B U e B A B 485 T 14
JUHBV DNA $2 DUEC3 500 1 215.758 £49.001 .1 678.182 +
117.223 .2 110.606 = 143.640 , SiBIEAMLHE HBV 52752 i .
ZIRER 3K,
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25001
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8
= 15001 .
®
= 10004
Z
()
= 500+
m
)

0-

PBS 0.5 2.0 6.0
R (wmol/L)

F:a,PBS 415 0.5 pmol/L 41kt , P=0.000;b. PBS 415 2.0 wmol/L 41
L, P=0.000;¢: PBS 155 6.0 wmol/L 4H [k, P=0.000

1 Real-time PCR #&ill 7~ E] K B I $H b 32 42 A9
HBV £ #l7k F

% 3 Real-time PCR #&illIf$A7R Bk B K HBV
£ 7K T NHU AR

205 SR
PBS 41 515.152 + 18.924
0.5 wmol/L 24 1215.758 + 49.001
2.0 wmol/L 24 1678.182 + 117.223
6.0 wmol/L 41 2 110.606 + 143.640
FAY 150.554
P 0.000

VE:PBS 205 0.5 wmol/L 4 Ht , P=0.000; PBS ZH5j 2.0 pmol/L ZH b,
P=0.000;PBS 215 6.0 wmol/L 41, P=0.000

2.2 Southern blot #Rin444F H & HBV DNA ik A AL

#E— % H Southern blot K:MI4A/E FH i HBV DNA %
KK, 5 Real-time PCR 255 —2, 5 %F BRZH A L | Bl it
FITHR PERR BE RN sEA% O UL TP 1) HBY DNA JK-- B 1
nE 2) . I ESE 3R,

HeJ¥ (umol/L)
M PBS 05 20 6.0

rcDNA

32 kb dsDNA

ssDNA

1.6 kb

& 2 Southern blot #&ilJifi$HXT HBV DNA 7k 254k B9 840

2.3 Western blot 3iE)i 4415 A J& HBV %% &% G & ik K-
Western blot J5 &K U A 4A4FE A J& HBsAg FTHBcAg 1)
Tk K- (K 3,55 4), REENETRIERN, 5 PBS 414 tL,

6.0 wmol/L AL HEZ] HBsAg Fll HBcAg & FIAHXT 15 5 41
4 3.102 £ 0.099(P=0.000) .4.001 = 0.200( P=0.000) , %5z
BHEE 3K,

e FE (mol/L)

PBS 0.5 2.0 6.0

HBsAg

HBcAg

B-actin

A. Western blot #:1] HBsAg HBcAg

. PBS 2.0 pmol/L
51 mmos mol/L B 6.0 pmol/L

AHXHE

HBsAg HBcAg

B. - ZH AR AN E o
H  HBsAg,a:PBS 41 5 0.5umol/L 41 b ,P=0.026;b.PBS 4] 5
2.0 wmol/L 41 [t ,P=0.000;c:PBS 2415 6.0 pmol/L 411t ,P=0.000;
HBcAg:a: PBS 4155 0.5 wmol/L 41 b, P=0.001;b: PBS 415 2.0 wmol/L
2] 11, P=0.000;c:PBS 4155 6.0 wmol/L 41 I, P=0.000
3 Western blot #2illl HBsAg.HBcAg HI%E B &RiEKF

& 4 Western blot # | & HAEQHEMRIZE

215 HBsAg HBcAg
PBS4] 1.000 + 0.029 1.000 +0.024
0.5 pmol/L £ 1.240 +0.142 1.478 +0.098
2.0 pmol/L 41 1.808 +0.124 1.807 +0.081
6.0 wmol/L 41 3.102 £0.099 4.001 £0.200
FAE 228.981 373.748
P1H 0.000 0.000

1 HBsAg, PBS 405 0.5pumol/L 41 [, P=0.026;PBS 415 2.0 pmol/L
ZH I, P=0.000; PBS 205 6.0 wmol/L #H1t, P=0.000; HBcAg: PBS #H 5
0.5 pmol/L 4 k., P=0.001;PBS 415 2.0 wmol/L 41 I, P=0.000;PBS
215 6.0 wmol/L £ 1, P=0.000

24 445 F HepAD38 it i ROS 7K -F 38 An

1 HepAD38 4 AT it NAC ABH 2 h J5 i AB4A 4k
L4030 36 h, HOCHIR AL WIS AAL Y ROS ZKF- (5] 4,
£ 5), HXJ IR ROS AHXF- X005 B 2 (1.000 + 0.154 ) A8
b, WA ZH ROS AH XT3 56 %% B Oy (8.494 + 0.243) (P=
0.000) ; 5 BHNFAA B S5 B4 A0 i 9 ROS 7KF 5 [R5 MR 40 21
AHLE, ROS $I57 NAC BEHIEAZL ROS AHXT 34005 R
(2.005 = 0.231) (P=0.000) , Ui B NAC 545 AT LFSBL
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M%7 ROS /K- FiE, %5280 @A 31K,

& H » 2
Q%% $?S \\{5\?& \\%\\f“

DAPI ROS

Merge

I HepAD3g ——
5-
44
]
& 39
® b
=
g 7
98]
z 11
0-
SR (ﬁ& O ()&y
A
N <& \@9 &

W

1 a, PBS 4 501 4A £H L , P=0.000; b JIF 46 20 500 40 +NAC 21 b,
P=0.000

B4 BHREERN ROS KFEW

#*5 ROS/KEHEIMNEE

415 FHEEE
PBS4 1.000 + 0.154
NACZH 0.082 = 0.029
I H 2H 8.494 + 0.243
B4R +NAC 21 2.005 +0.231
F i 1275.797

Pl 0.000

¥ PBS 215 NAC ZH 1, P=0.000; PBS £H 5 411 £H 1t , P=0.000; PBS
ZH 5 E+NAC 41 L, P=0.000; JIi £ 2H 5 40 +NAC 21 1, P=0.000
2.5 i 4aidit ROS 423k HBV A4

K ROS #iil77) NAC TALPE HepAD38 4AE 2 h, i 41
SRR 72 h 5 $2 L HBV & il o [F] 445, Southern blot (5 Fl
Real-time PCR(F 6) K1l HBV DNA Ay kK28 4k . S50
FHAHAH L, IFUEA +NAC 2H HBV DNA 7KF-BH B A, BBINAC
Al LR A 45BN 75 5 HBY FRES/E A, IxSL R E AR
3R,

2 5007 a
2 000
1 5004
1 0001

500 4

HBV DNA (¥ U1/ i)
=

0-
H BB
N
&
A. Real—time PCR %1l HBV DNA

'S
s S

W X

B IR S

VR R L
reDNA
dsDNA

3.2kb .

- ssDNA

1.6 kb

B. Southern blot £l HBV DNA
1 :a, PBS L5 IEALL L, P=0.000; b T 41 S5 4H +NAC 41Ek, P=0.000
[E 5 #1%l ROS J5 Real-time PCR #1 Southern blot #&illlf4

HBV £ #I7kF

# 6 #P%I ROS Jg qRT-PCR #illf HBV £ 7k T M &k/4A A
20 51 Bk

PBSZH 542.556 +50.918
NACZH 464.000 + 52.375

G2 A1 20 2180.444 + 82.573

M 4A +NAC 26 1041.778 = 50.918

FAi 509.586

P{E 0.000

1 . PBS 415 NAC 41 Ik, P=0.152;PBS 41 5l 41 41 [+, , P=0.000; PBS
2H 5041 +NAC 2 E , P=0.000 3 I 41 20 5 41 +NAC 21 He , P=0.000

2.6 ] ROS J& 7T vA# 3507 44 423 69 HBV H_%)

TERASE 7535 HBV 1Y HepAD38 4l I th NAC Tkt
JH 2 h J5 A 4R SEAL TR 72 h, Western blot #6145 24 HBsAg
1 HBcAg B HEIRAKF-(E 6,4 7), SAAALAIEE , 40+
NAC 4 HBsAg Fll HBcAg & 12635 7K 7 B & B AIE , 23 51 Ry
2.101 = 0.088(P=0.000) .1.613 + 0.073 (P=0.000) , i }] NAC #J
DIASHUIERS S HBV FBEVER, i EE 3 1K,
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3

%
\gg
X

S
&0 @

A. Western blot £l HBsAg .HbhcAg

mmPBSZ w4
_ EENACZH mm JIEH +NAC 41

o a
a
b
y b

HBsAg HbcAg

W

AHXHE

B. &2 A FATX E

1 . HBsAg, a: PBS £H 50 4 41 Eb , P=0.000 ; b : M5 4 £H 5 4A +NA C4L
k., P=0.000; HBcAg: Pa: PBS 41 5 41 4 k. , P=0.000; b : M 41 2H 5 )i
H1+NAC 4 L, P=0.000
E 6 #P#l ROS Jg Western blot #illl HBsAg.
HBCcAg ME B RIZTL

7 Western blot il EAEAHEFNRIEE

20 51 HBsAg HBcAg
PBS4 1.000 = 0.061 1.000 + 0.068
NACH] 1.255 = 0.053 1.245 £ 0.082
N5t %71 25 3.139 +0.061 3.812 +0.109
4 +NAC 2H 2.101 +0.088 1.613 £0.073
FAH 616.798 695.148
PH 0.000 0.000

11 :HBsAg,PBS 20 5 NAC 41 [t , P=0.002;PBS £H 5 i 41 41 1 , P=
0.000; PBS £ 5 41 +NAC 21t , P=0.000; HBcAg: PBS 415 NAC 41
k., P=0.008; PBS £ 5 41 41 kb , P=0.000; PBS 4 5l £ +NAC £
H., P=0.000

3 3 g

HBV-FHET 8 A HE e DDAs )7 sl S i
NG B B A SR R, A HOE
MEVEN BT & IF IR HBV (B 5 L HP U 7
L7/ NP R 4 o s AN S A o ST P g sk

TRYT BT S E RS B E HBV RSO 5 1B 19 45
i AR HA, A EE 25 W) Ay 19 )
HBV i 8 52 i sm A ALTATI AT AE o A S0 & A
A HBV A2 il 240 R A AU b T AT LA HBV &2 41
] ROS AP n] LA 52 EA5 5 19 HBV i

ROS J& i U A0 M A AR i A v A 1) — R 31
TSR VR F 22 20 M A R 7 2 1) TE )
7). ROS AL 3E S BS 1 (0,-7) , B4k A i 2k
(HO - ), LR (10,) , i AL AL (H,0,) AL A 2
R W) A0 A F 222 B R P ™ A2 ROS,
INZRA AL BERR 1L , A 5 0 B0 A 28 1 B4 &
R, AR IR TR A, FE i BT A=)
Z A ELIR SN AT (AN 259) 55 Bk
22 RS 2T, ROS R4k N 7R 0 3l e L
il AR A, e, ¥55 ROS Af
DA Toll 142 AT HI 1) 5 E Hopg #5019l SR, V5 22
s 25 P LLIE 2F 390 ROS 7 A= A i 25 52 11, 04
HBV HCV!' A ZE A2 BRFE %G 7 (human immunod—
eficiency, HIV )™ 085 55 PR GE A B A4 7120
FNEIRRERSE G ROTFEAIE M R R B 3R
IR B ) A RO T X e TR R
A i A i KRG OKCF R 1.5~4 S8
Z%1721 HBV 4K 4 (HBx .HBsAg il HBcAg) iJ L1
Al ROS 174, HBx ZE A BB [ bk | I 4%
55 W H ARV B 25 38 18 3 AH BLAE T R2E T 4ok
PRI HL A7 TS i N 5P ROS 7KF1) HBsAg™!
1 HBeAg7E A 5 o rh AR 224755 PN I I 7 384 (en—
doplasmic reticulum stress, ERS) LA & A4 & 19 25 H
J5t )2 Wi (unfolded protein response, UPR), UPR fiilt &
Ca BECEN A0 M 5T, B 390 ROS 774, 1EAh,
Schaedler 55K W] HBV i Nif2/ARE {558
PRI ROS P28 ] Sy 2 PR, DT 7 ] B
P HBV 5 il o3 S e e RV . [W]I 7E HBV %
SN B ARGE T ROS ZKSF34 AT A2 HEHBY
WRTEIE IR, APFFEUEN] TSR] LE#FHBY &
i, 0 ELe A NAC ARG Al LSS S R HBY
K

HBV FHEE A AT % A T A 181 HBV B |
HBsAg #5717 K e B 1 B e i) i v g s, ]
T RETEA HBV B ({L3I-HBe ) 45 i
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H1, HATE PR E AN HBY PR AL 45
GapE R LAY HBV & il i dare il ; b7 25
Yyxi HBV S il HAT AL I IR, BFE kB, 3
B FIR 5 DNA (covalently closed circular DNA |
cccDNA ) S 29 5578 20 PN a4 7 4 i R E 1)
R, AT A IR E A 7R T 452 200 i 0 T 40 A
W, LAY i 2R G 2 A B e e I BE T B, co—
cDNA VRN RS HIRAR T L HBV PRS2, K,
cccDNA A A0 HBV PR Y 32 25 1 2 JE Al
A Rt HBV FEEGE e gL, B R Sedk
J7 T B kR ZE4E T (transcatheter hepatic ar—
terial chemoembolization, TACE ) 5% IV B AR 251697
J5 B R G832 BN [ B BE i ] HLARYE ] HBY
S e D RENES , HBV Ko iiG BRA 24, fby7
YV E S S T A0 A B 40 R SIHAE,
(v Ff 308 3 3 S ) AR S B ) A2 ARy R30S A 1
la (proliferator —activated receptor y coactivator—1,
PGC-1a) /YA B BUR AR S [ HBV AT N R
A, e Rt HBY B HIE, B T e Tine,
B 0 i g 24 W mT e S A 2 4 ] BIL ) AR
HBV S|, G2 [R5 W) Fsfis by r 2545 . WiEse
R 2L A | )2 3R A5 A M 24 5 o 3y A
F X box 1 B FRIA(EHE HBV ZHIE M, [FEH
RN G 25 ER stress—PGC-la f55
A IE HBV FBGED, 347 WFF8 K BB B JBURR 2R
Yy I3 R LA 3 80E HBV 35 B2 v e B o 38 25 1
R TTAT B O B S ], AR TG N HBV R0
Y XU, ASBIESE A BRIV PT LAGE i#F HBV A ] 4
Fi#r HBV DNA Fl HBV 385 (1 3% 3% , FERZ AR
M ROS JKFHEN, 2 —22R F ROS il NAC 4k
B AT AT 305 VR A AL B S il RN =% 4o
JUEFT AT BEIE AL S ROS /KT 2k T HBV RS2
ARSI Ry T FIRH W HBY FREOE SR AL T — 1Y
S LA K HBV PO 1Y 1B FNA T 5 R
AL
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