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BEFHERHEEZEQTNS3 EEX HepG2 44 GSH 7K F 1Y 7

o FowsrE N mM LM % mEA L& w add e B (5 = TEPE R ST 2k 2
BRSO TR S U 55, PG 1 I T T W AT BT L T UK 400038 ; i A B Bk o il B 2 o (A 402 O, b
100069 )

BOE: HAY S Y AR R AN R A L B R R R0 1 E R A F NS3 2 1 % HepG2 4l GSH
AR fR 00 S, S S 5 T SRR S ML A GSHL A 978 b LR, LA B8k i 7 4 1 () e 35 % HepG2 4L P9 GSH K- 1Y
Wi, Jidk IR EGRE T s BG4 2 A0 5 S (v A s DA B R S R X O 1 B R 19 A0 NS3 Y
HepG2 4 GSH K FRIAR k., S5  BVASK I, B4k 2 U ULS 48 h |4, HepG2 il N GSH fry7K F 5 F e,
Horp AR FE 9 30 min 2 h 124 h 4PN GSH A5 (bl oA W G, 5 5 0L T 2L A0 L A Fk R 50 L2, B 3 22 e s T AL S
FIEB R E R NS3 (19 HepG2 41 GSH Y /AT th K445 25 ok %) AE PR G, 8538 B 2 AUg i
HepG2 4y, 7T {31 41 i3 P9 A9 GSH T [, FLS BB BV , HE 00 BT AE 5 93 25 A0 B L 58 A VR LR 6 AR RS L AR A 6, FLYE
Bty E SR NS3 740 A Y 263 o B — 8 B MU BRI GSH KF .

KRR YO HepG2 4fiifd ; GSH

@ik 93-S R373;R373.33;R394.2 MRARIRAD ., A

GSH changes in HepG2 cells infected by dengue virus or stably expressing viral pro-

tein E and NS3

JIANG Wen', TIAN Yan-ping', LIU Li-mei’, CHEN Wei', CHEN Zong-tao', GAO Na', XU Xiao-feng', AN Jing'’
('Depariment of Microbiology, College of Medicine, *Institute of Pathology, Southwest Hospital, Third Military Medical University,
Chongqing 400038 , *Department of Microbiology, Basic Medical School, Capital University of Medical Sciences, Beijing 100069, China)

Abstract; Objective To investigate the changes of intracellular GSH content in HepG2 cells infected
with dengue virus (DV) or stably expressing E or NS3 protein. Methods HepG2 cells were cocultured with
DV or inactivitated DV, 1 h later the vira! supernatant was removed. The infected HepG2 cells were collected
10, 20, 30, 40, 60 min, and 2, 6, 12, 24, 48 h after the beginning coculture and intracellular GSH content
was detected by spectrophotometry. Intracellular GSH content was also detected in HepG2 cells stably express-
ing E protein/NS3 ( pReceiver-E/HepG2, pReceiver-NS3/HepG2) and those containing empty plasmid ( pRe-
ceiver/HepG2). Results GSH content showed a decreasing tendency after DV-2 infection. The lowest values
were seen 30 min and 2, 24 h after infection, which were of significant difference in comparison with those in
inactivated DV infected HepG2 cells as well as at other time points. GSH levels in pReceiver-E/HepG2, pRe-
ceiver-NS3/HepG2 were significantly lower than those in pReceiver/HepG2. Conclusion DV-2 infection
might lead to the GSH depletion in HepG2 cells, and GSH lost from HepG2 cells might undergo a three-step
process; virus adsorption/penetration, protein synthesis and budding. E or NS3 protein stably expressed in
HepG2 cells can also decrease the GSH levels.
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A% 7 (dengue virus, DV') 2y #1455 2 J& 5L 1E
HE RNA $5 7%, BT | e A 25 % 34 ( classical dengue fe-
ver, DF ) . % & ) 1l #4 ( dengue haemorrhagic fever,
DHF ) /% ¥ K 7 2% & 1 ( dengue shock syndrome,
DSS) ,JR#MIERALE' o DV JEH 415 9 4 3 Fh
ZMEA(KRTEAQJREQ QBEES) M7 FEss
¥93E F ( non-structural protein, NS protein), HH1, E
HHEAMT DV REMLEHER, ERR& A 8RS
HEFN DV I BURF S R PR R AL, XA 5 o il B
i A G P IR R AL , R 1 FOhL ) E AR .
JELSHEF 3(NS3) B— P ZIEEA, BA Z M
T, B B BN aE 2 A AN A RNA [ % i K
S'Um IR , 2 A TR0 S B, R AETE R S 1
CD4 ™ F1 CD8 " R I FRAL , W 7% T 0L 7 26 4% 7 M A A
VL B 0 440 o 6 8 B

MTAE R FE R I , i3 7 R AL o 4k T Ak
S BCIRS | T AR 5 18 A | & e 55 ML ) ST 1
ARGV Fa7E T T 18 3 40 M 7= A AL N,
FERCRBIEPE SR A B 2, 7E 16 PR A R PE R R
BRI . EREOT, ARAIIM AN SMATETEH
ARmdta e tid &g, Hh 4B H K ( Glutathione,
GSH) 1k if i 7 4t B 4t S Ak R RE 9 oLl 22—
—BIA A 4P ¥ GSH K- F , AT LA Sz i 440 B 4k
FALRT . WA A B 2R 42 9 7 A R gL T 5 R
AL A BRI FORZS A 28 B DV B , 4 i
H GSH 7K ViR fk % H RTRiE D . ARSLE L)L DV
5 TG FTF AR AN bk HepG2 4H I A BIF 92 %) B, T s 45
WT DV RHZMEH E fAEL5HE E NS3 £ 51+
YA AR LA R FR P 4L Py GSH A9 7R {k, DA R e 1
20 M A SR A B, W25 R DV X 4 g
FALE RS A

1 #E5%5%

1.1 ##

111 Jafeph ol 2 # DV(DV-2,Trl751 #) fH H 4< i
St T A . TR O C6/36 40 bk rh o B 5 R
-80 CHRIF#EH .

1.1.2  4Af ek A ik 7| HepG2 MMtk | ATCC, pReceiv-

er-E/HepG2 .pReceiver-NS3/HepG2 #fififi . pReceiver/HepG2 4l il
A FWEIFAF. RPMI640 K 350 F1 DMEM 5% 3% W B
Gibeo 22 R]. GSH F14 4k 8 25 Ik H K ( L-Glutathione oxidized
GSSG) Rl sl £ B 38 = KA A . i R A 45 bk H K (L-Glu-
tathione reduced ) Il [ Sigma 2% 7] .

1.2 Fik
1.2.1 HepG2 4} i ks 3% HepG2 405 HLH & 10% /v
1ML 7 i) DMEM , pReceiver-E/HepG2 ,pReceiver-NS3/HepG2 . pRe-
ceiver/HepG2 4 Ji0 5% 35 W b & 6% G418 L4 4k 5 58 & % ik,
37 °C,5 % CO, 5535, Hrh pRexeiver-E/HepG2 4iffufa i ik E
[, pReciever-NS3/HepG2 4 ifi #3 & 7 15 NS3 # A, pReceiv-
er/HepG2 Y RAE h a3 SR R
1.2.2  HepG2 4iMafYy DV BYLsCHe ¥ HepG2 41 M i il 2
IR, L 2 x 10°/FLERNF 6 FLIEFRME T ,37 € ,5% CO,, 13
T 18 ~24 h, RRHLAGWE Y 8% 7% L, PBS SiEYE 1 WK, FRMA
DV 2 ml/fL (MOI = 10) , 45 f0 /8% gy 28 [ in A 56 °C K 7%
30 min A9 DV &, [A% &4+ 8 F 37 €, T 10,20,30,40 .60 min
WA AE A . 1 h J5FF 206 % LW, PBS BEIR 3 0, A
DMEM 4E53 ( & 2% /N F 17§ ) 2 mU/ AL, BT 37 °C, W8 2,
6.12.24 48 h (94 MIREAS
1.2.3 4iRREA b o K GSH il s T 5 10,2030,
40,60 min,2.6,12 .24 48 h Wi S5 /8% 2y 20 40 9 R A5 0L B 2 4
ffd. S DMEM 4E55, HI PBS ki 4 0, IA 150 ~200 wl
T (0. 25% JBE i, 0. 02% EDTA ) /%L, W46 £49 2 min, f A
2 ml PBS/4L, 4 6 FUAREEFL h 4 fawc 5], B LI 5143 A 2 4
EP & ef 4 1 ml, 23 BIFRiC 0 GSH & RIE . 8 000 /min,
Bl 1 ming AR S00 Wl FEEBA LI, HERE G
SEREASC S B W . GSH B 35 5 40 L3, A 50 pl #F
FBRART M P, T4 Vortex Ji7 , FI IR 37 C KA X RE &y
HEAT 4 YCHR B ERRD, VK 5 min, 4 °C,10 000 x g B0 10 min,
HC B3 10wl fm A 96 fLAR H, 53 43 8m A b5 ot & (5% 10,
1 mmol/L,750,500,250,100,10 1 pmol/L #4iF i % GSH) %
10wl F1 M G (25 OB ) 10l , 85 s i AR S A il 19 2
{64 ( DTNB + NADPH ) , [A] i 4 4F i, 25 min B, B 4 S6OGEE
HF 412 nm S I GE , 15 (B2 M AR 928 B3] 4R
J& PR E 5 B (L ARhR o it 2, 75 Hh 5 S FE AR A GSH & it JE 5
SEAT B R U BT SE O B R RE AT HO(E T G RE A Y
GSH/ % {1 A X (nmol/mg ) , i FH AR % 41 5 AR 4008 T 241 o
b, 48 B 4] GSH ok JiE o B HUL/R e 26 GSH e FE B9 H 43 Lo
FasE#&ik DV E | [E M NS3 8 A LA K& %5 FORLAY HepG2 411l
( pReceiver-E/HepG2 , pReceiver-NS3/HepG2 Fil pReceiver/ HepG2
i) 4 B A 6 FLAR AP A AR T, A b O I 40
M) GSH 7K,
1.3 %itd %

BRI & 5 F75, FH SPSS 13. 0 Ge 4007 8 k47 23 47
b T 2] ] A R FH R X ¢ A 3 Bt ] 6 () b 488 R FH B0 (X 3 O
5 o

2 G#R

2.1 DV & %5 HepG2 fm L A GSH K-F %4k
7E MOI = 10 (Y& Y &4 F, DV YL /5 10,20,30 .40,
60 min, HepG2 43P GSH 7K - SRR e 4] b e, 52 F i
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BB 10 min AP ARG B E LR (P<0.05)(F 1),
FE LB YL 2H 24 P GSH K2 100% BN LT, A4 AR
SUBRHEZH SRR YL 2 GSH #e (¥ 1 43 LT A5t GSH 2R 4k,
EH L L 30 min TR L, 5 C A AR R R A
BHEER(P<0.01), HIFBAZEHKE S, (8 60 min B4/
fIE AR g4 (8 1) .

F1 DV RS B4 HepG2 411 GSH
7K (nmol/mg, n=5, ¥ 5)

AT HERUER £ KT

10 min 8. 663 +2.472 8.362 +2.611
20 min 7.600 £1.231 6.516 =1, 256*
30 min T.713 £1.409 5.606 +0, 862"
40 min 7.531 £1.034 6.531 £0. 823"
60 min 8. 468 +2.447 7.666 +2. 138"

a; P<0.01, b: P<0.05, 54480 8% 34 40 1o 4%

100 f
b a 1
= 80l i
@ \/
H
ﬁ(].
-~
oL

10 20 30 J;[l .’;u 60
IHE] ( /min)
a; P<0.01, 5 30 min 4z
1 DV R R AR SH RS 4H HepG2 AAf1 7 GSH 7K 9
Ll (n=5)

2.2 DV B3 1 ~48 h /5 HepG2 #mff /] GSH K- % 4L
£ MOI =10 (/B4 F DV BYLS 60 min 2.6 12 .24
48 h, HepG2 #HMMIN GSH A5 BN YL 2H b AT 5 R RRiE
B Bk 12 b fi 48 h AR AR E A B AR R R Y
YHANMI P GSH K24 1009 fRFOLT , D25 I AH R L2 (b 48
PR ZH GSH ¥R 1Y & 4 L nT A 1) GSH s by, I
2.24 h BT B SR I, L R L B R AR B 2
FiE(P<0.05) , H IR B ik, | 48 h 0 50U 3L 4 e
BEEF(P>0.05)(F2,/H2),

F2 DV @H 1 ~48 h FEBE S LU E HepG2 4 ) GSH
JKFE(nmol/mg, n =5, ¥ £5)

S ) LS I

60 min 8.468 £2.447 7.666 +2. 138"
2h 11.817 £3.551 9.837 +3. 156"
6h 7.349 £1.411 6.658 +1.360"
12 h 8.576 +4.382 7.418 £3.490
24 h 7.638 +4. 152 5.917 £3.319"
48 h 5,141 1,774 5.150 +1.317

a:P<0.01, by P<0.05, L5454 8 4 41 4R

100 | b

L, a
i H(]-lY
1
60t
2 6 12 24 48

fisf (6] (/)
a; P<0.05, 52 hiksk, by P<0.05, c: P<0.01, 15 24 h st
B2 DV @1 ~48 h /5 RHA SIS HE HepG2 HRA K
GSH K F e (n =5)

2.3 #4% kik E &G A NS3 & & 5 3| 2 fm i A 64
GSH 7Kt v

#+ pReceiver-E/HepG2 , pReceiver-NS3/HepG2 4l ifd il pRe-
ceiver/HepG2 4l 43 5% A T 6 FLAR , 15 200 Hfd 5 22 < 3l , ) 5
GSH 7K . pReceiver-E/HepG2 , pReceiver-NS3/HepG2 4l il 4
GSH 7F- 55 pReceiver/HepG2 4 BR2ZH b 4% 7354 T R
pReceiver-E/HepG2 41 il GSH F H e & 2k (25. 608 + 2. 226 )
nmol/mg (n =4) , pReceiver-NS3/HepG2 it GSH - 2 ¥ [ 4y
(26.414 +0.843) nmol/mg(n =4) , pReceiver/HepG2 #fl il A 119
GSH e BESE 14 4 (33,375 £ 1. 073) nmol/mg(n =4), 5 pRe-
ceiver/HepG2 41l IfY L %2, pReceiver-E/HepG2 41 I 21 41 U 4
GSH FFE T 24.3% (P <0.01), pReceiver-NS3/HepG2 4 it £
iMa ) GSH R T 20.9% (P <0.01) , pReceiver-E/HepG2 )
pReceiver-NS3/HepG2 4l 5 pReceiver/HepG2 %3 Jii F 6} A 4
2 [ FEAE 22 5 (P <0.01) , {H pReceiver-E/HepG2 &5
pReceiver-NS3/HepG2 402 [0) %4 B & 22 5 (P >0.05) ,

3 it

MR EERYY S, Al TR R ORIk
P 1 % 4 L e B i 25 8 1 Y A £
BT S0 S RN S s B (HIV) T
i, 40P A GSH KPR BRAI, I P 5% (ROS) 3 22,
JFSUL T AL P 8 S GSH b /) BB Y it A8
E AT R IATE GREEN | E2 AN DR T R A
GSH FITL A i i F v FE 2RI

AW TS R, Y DV J5 19 HepG2 4il fiig o
GSH 7KV A BRURR Y LHEAIS , HL GSH. i 3 /B e ik (1] £y
RS S BB Bt iy AR 1k, BV 30 min 2 24 h 2B
3RS, — A AT A i GSH KPS 1
AR — R AR S, B4R DV i e o i A T
A0 P SR SRR A B O o AT RN R A
SR, A 25t W B oA B ROy TR A
e R — > o¢ 4 1 A2 R

AT i WLEE B () DV U 4R i GSH K
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R, SAlG i A 1 B e g
— B, I AL T R B L 2 A B B, 3 — B U0 4 it P
GSH KU T [ A S P nl RE A - QO 8 o] Rl o 5
21 I % T ) S2 5 6 I Sh 40 M P A A RURE 6 B9 155
S ARG, T BN M N B GSH B U1k i R GSSG.
@GSH #4012 Z G b ik 40 fa oh . BGSH M Jii
TS A b . BRI S 4 A PN 19 GSSG 7K A
i B SR A JC 7Rk, LR P40 GSH 425 310 i 47 2k &
it AN REBH 1F 52 B e 41 i b GSH 1) 2 2, IR
GSH ] {E 3 % S 3 o 1 A6 AE 4% S P M O o 40 B 4
FH MR T B 5 5 B A5 B T [RIRE A 45 SR, E 5K
GSH 122 32 8 02 P 2y 5 75 55 168 104 il 5 s A 4 . 1)
R HFL"T

AR5 1 h B, GSH AKSE B 7 [l 7, 1 h GF
B 2 7 08 R R R 2 AT A, 33 B (99 (] 156 8 30 min
i) GSH 55 BE AR UL A 3 B4 VB IOBE R,
TiE/RYL S 2 h B H 0 GSH /K- A% 2 Yk T [, HomT
B IS H AT AT

DV JEY AN 24 b, 4R GSH FRR RIS, 3 1E
D2 5 5 2 20 R AL BT — e T T B L 2 A I
I EFRA  H—JE A GSH 24 Ik 20/ 9 1t
Se R T A RUR R A, A PR I, HIV R
FEAR AT B0 T 40 cb 2 Dk Z0E A1 GSH & f 40 4%
{65 R GSH T Mg B s BEIR 25 F 40 i o 3
JT a0 s AT R DR Sk — A6 e A
Bt 55, GSH P a7 AR A A0 5 1 o s £ 240 B 4

P R I 1, A R AR S B TR, B GSH
K- 5 o ot SRR e 1k 3] — 5 (%) -4 , (K1t GSH 7K - 3% ¥
[ 4 3 AL L 4 i K F . Gil %5 3 DV Jge 3 d
fe WA MLV b GSH Fr i S M b A i & 22 5,
A S 4k RIEAFAT

TR 42 955 1 ( HCV ) 22 58 28 11 78 5% 3 14/ Bl
H ) e 6 i HG o 4 07 i S R BB S L T DV
A 1 E 40 P AR s ek s A L PN SRR DR A 1
AR, HETM AR, E RO DV 58 b i &
BNEAZ—, B DV B0, e DV i
B A 2R A T TE S R My T
SRR, R HAFFE A “ i sm k" PR R0, 58 8
M B AR LR AR A B E VIR . 0 NS3
R—AZfEE A, BA ZREE M, (e i 2 R E A
BN TR RNA f 2 i K2 5 it fin i v e 21) 82 0 £
HiZH AW EA R ittt AN, E &K
{1 NS3 3 A 2 P 1 2 3k 44 AT i 4 L R GSHL K
A s HOR G BEZH R ARG, 678 DV 3R 1 T BB AR 448 Mg
P B SR DR A, AR S 5 2 A R e, RS 5 T A
B R AR T DR gy o A R

ER R WY ARSI S B0 DV HAlb 2 At —
T

gi F A, FRATIA R DV B4y HepG2 ZH i1, a] {di
AP Y GSH R [, FL S i BEPE S0 -5 05 5 1 R 6
A EARS W B EE A L, H DVE HE M
NS3 2 [ B i 3 ik 24 o] 2748 40 i PN A GSH 7KF- .
AWFGTEE BT AW 9T GSH /K- 5 9% 7 5 il 2 1) i &
e RAR M — S0y B UM B . GSH ZKOF i)t e
G S 3801 S s i) ) 40 PN A R DR A Y el 2 S A
PR T R S R, T AR I O AT At T BB Y S e, T
H I 5 EAL IR UL AF 6 D RE , 51 4H M i) — R 3
ST, AN T AT 5 i) 3810 75 7 400 L v ) B o IS B K
T DV YA GSH KB A9 237 HILH1 LA S GSH
X DV RS 14 R0 55 T, A5 S50 S0 o — ST
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