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Abstract
damage induced by hepatitis B virus (HBV) replication and its mechanism. Huh-7 cells were transfected with HBV

This study was aimed to investigate the protective role of sirtuins activator fisetin in oxidative

expressing plasmid pCH9/3091 or treated with n-acetyl-cysteine (NAC). The mitochondria and cytosolic reactive
oxygen species (ROS) levels were measured by MitoSOX™ Red reagent and DCFH-DA probe assay, respectively.
The malondialdehyde (MDA) level was detected by MDA assay kit. The superoxide dismutase 1 (SOD1) and
SOD?2 protein levels were measured by Western blot. Furthermore, the Huh-7 cells transfected with pCH9/3091
were treated with fisetin, then the levels of ROS, MDA, SOD1 and SOD2 were determined. In addition, the Huh-7
cells transfected with pCH9/3091 were treated with fisetin or simultaneously silencing the SOD2 expression.
The phosphorylated Histone H2AX (y-H,AX) formation was analyzed by cyto-immunofluorescence and Western
blot. Under the condition of oxidative stress, the effect of fisetin and SOD2 silencing to the cell viability of
HBYV expressing cells was measured by MTS [3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-
sulfophenyl)-2H-tetrazolium, inner salt] assay. Moreover, the levels of total mitogen-activated protein kinases
(MAPKSs) and phosphorylated MAPKs were detected by Western blot. The results showed that HBV replication
significantly increased the ROS and MDA levels, and significantly decreased the SOD1 and SOD2 protein levels
in Huh-7 cells. NAC decreased the ROS and MDA levels in HBV expressing cells. Fisetin attenuated the increase
of ROS and MDA levels, and the decrease of SOD1 and SOD2 protein levels. Moreover, fisetin inhibited the
enhancement of y-H,AX formation in HBV replication cells. SOD2 silencing attenuated the inhibitory role of
fisetin in y-H,AX formation in HBV replication cells. Furthermore, under the oxidative stress condition, fisetin
significantly attenuated the effect of HBV replication on cell viability. SOD2 silencing decreased the effect of
fisetin on the viability of HBV replication cells. In addition, fisetin significantly antagonized the promotion effect
of HBV expression to the phosphorylation of c-Jun N-terminal kinase (JNK) and p38 kinase (p38). SOD2 silencing
attenuated the inhibitory role of fisetin in the phosphorylation of JNK and p38. These results indicated that
fisetin could attenuated the oxidative stress response induced by HBV replication possibly through enhancing the
expression of SOD2. Moreover, fisetin could decrease the oxidative damage possibly by inhibiting the activation of
JNK and p38, finally play a protection role in HBV replication cell.

Keywords sirtuins; fisetin; HBV; oxidative stress
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Wi, FRAIT7E Huh-7480 g H 5 B 4 4 7 6 BT RipCHO
K HBV ik Jfi B pCH9/3091, H:[F A 2 mmol/L
NACA # ¥ JepCH9/3091 1 4l g, Real-time PCRA
M BB IR, % JepCH9/3091 i, Huh-741 ffg o 17 7F
B EHKCFHBV(EI1A). Al FIMitoSOX™ Red
TR I &5 3B 7~ HBV A il 41 B 28 ki 44 R OS
KPR T IR AT, NACKREE 5, HBV A #1141
JfL 4 ki AROSIK 1 B {2 F£ (K (&1 1B). DCFH-DA#E
BRI 45 St o, HBV A 1141 g P FIROS 7K ~F

MitoSOX DAPI

Merged

Fed L

50 um
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A~D: Huh-740 il % %epCH9/3091 5% /2 mmol/L NACALHH . A: Real-time PCRE AN P HBV & il /K F; B: MitoSOXTM Red i 71|73 7 41 g £& i
fAHROS/KF; C: DCFH-DARENZE S HT 40 i N FIROS /K5 D: MDA I A I 24 g FIMDAJK -, *##P<0.01. E: Huh-74H %% %«pCH9

HIpCHY/3091, Western blotf&illlSOD 1 FISOD2 % A Jii /KT

A-D: Huh-7 cells were transfected by pCH9/3091 or treated with 2 mmol/L NAC. A: the HBV replication level in the cells was detected by Real-time

PCR; B: ROS level in the cellular mitochondria was examined by MitoSOXTM Red fluorescence; C: the cytosolic ROS was analyzed by DCFH-DA
probe assay; D: MDA level was examined by MDA assay kit, **P<0.01. E: the protein levels of SODI and SOD2 in Huh-7 cells transfected by pCH9

or pCH9/3091 were measured by Western blot.

E1 HBVEHIXTMARSE LR R B IS0

Fig.1 The effect of HBV replication on cellular oxidative stress response
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g 30 \ pCHY/3091+
3 DMSO
o 254
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A: MTSSZEG 73 M7 AS 7)1 2 AF 5 2K i 40 254 ; B~E: Huh-741f0%% %tpCHO/309 158 [l i A 10 pmol/LAEEE R ALEE . B: MitoSOXTM Red ik 7] 3 Hr 4
JH 28444 1 AROS /K T C: DCFH-DASREFZ 2> B4l g N FIROS /K F; D: MDA IR 77 M 41 g MDA ZK -, ##P<0.01. E: Western blotké:

4T A N SOD 1 FISOD2 & A Jifi 7K °F- o

A: the cytotoxicity of different concentration of fisetin was analyzed by MTS assay; B-E: Huh-7 cells were transfected by pCH9/3091 or treated with

10 pmol/L fisetin. B: ROS level in the cellular mitochondria was examined by MitoSOXTM Red fluorescence; C: the cytosolic ROS was analyzed by
DCFH-DA probe assay; D: MDA level was examined by MDA assay kit, **P<0.01. E: SOD1 and SOD2 protein levels were detected by Western blot.

E2 ESHRWHBVERIFSHENRH R HEFE

Fig.2 The effect of fisetin on the oxidative stress response induced by HBV replication
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Y (y-H,AX foci=5) [ 70 LL, #*#P<0.01.

A: the effect of fisetin and SOD2 silencing on the promotion of y-H,AX induced by HBV replication detected by immunofluorescence; B: the

percentage of y-H,AX formation positive cells (y-H,AX foci=5) in HBV expressing cells treated by fisetin and SOD2 silencing, **P<0.01.
E3 IEBZHZMSODLTEXTHBY & HI{E i y-H.AXH Ak HI S0
Fig.3 The effect of fisetin and SOD?2 silencing on the promotion of y-H,AX induced by HBV replication
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Under the H,O; treatment, the effect of fisetin and SOD2 silencing on the

viability of cells expressing HBV plasmid analyzed by MTS
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Fig.5 The levels of MAPKSs phosphorylation in Huh-7 cells under different treatment measured by Western blot
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