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(# E)EA.HE TNF-o MHIFI AR RR R AR, 7k RS SR PB4 MRk Huh7 4000, 43 R 384 |
NFxB #4134 [6 ~amino —4 — (4 —phenoxyphenylethylamino) quinazoline, QNZ]Ab 32 | Ol R 7 (caffeic acid phenethyl ester,
CAPE) b B 48 Al TNF-o 315 770 5 38 BE % (Lenalidomide ) A B4 , B2 R BV E R 100 pmol/L E 1.28 nmol/L, 5 f5£5 HL#
3B CCK8 MR 40 7] X 40 MU A B A B s Huh7 SR M I RIAL 3RS , B DA R RO R B JOLE & PCR #0
BB 6k R 4B R PR R B R K, 455R 100 pmol/L QNZ 4R 3 4H (0.730 + 0.056) Fl 100 wmol/L CAPE &bBH#H (1.040 +
0.014) ZHMI7ZE 450 nm LbHIR N (absorbance , A ) [EIHIE T A0 H4H (1.190 £ 0.040, P=0.000) , Lenalidomide 5V AL 340 (100
pmol/L ZbFEA , 1.250 + 0.016) 41 Hu ¥ 58 /K V5 R AL A A 24 (P=0.306) , TEHURTETE T , 100 nmol/L Lenalidomide 4b 3240
[(3.79 £ 0.88) x 10°/fl QNZ AL FRLH[(6.64 + 1.11) x 105]HCV RNA 7K B BAR FHRALFEA[(1.51 + 0.45) x 10°, P=0.000], ifi CAPE
AEFRL(1.61 £0.15) x 1095 A4 HR4H HCV RNA 7K 24 (P=0.383) , 51 . TNF—o #WH7 Lenalidomide X 40 MIZEMEE /D , el
FE 4R K _ 3 I BB SR 5 B IR

(@R |R BT 253  TNF-a MEIH, FUR TG .
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TNF-a inhibitor suppresses hepatitis C virus infection in hepatocytes in vitro
Liu Yuan',Wang Wenbo?, Zou Ziying',Zhu Bing',Gong Chao’,Cao Xuefeng’,Hu Zonghai' ,Xiong Jie'
(1. Department of Clinical Laboratory ,Chengdu Military General Hospital

2. Center for Disease Control and Prevention of Chengdu Military Region)

[ Abstract]Objective : To research the effect of TNF—« inhibitors on hepatitis C virus(HCV) infection in hepatocytes. Methods:Hep—

atoma Huh7 cells were cultured in vitro. Huh7 cells divided into four groups:untreated group,NFkB inhibitors [6—amin0—4—(4—phe—
noxyphenylethylamino) quinazoline, QNZ] treated group,caffeic acid phenethyl ester (CAPE)) treated group and TNF -« inhibitors
(Lenalidomide) treated group. Concentrations of the inhibitors were from 100 pmol/L to 1.28 nmol/L with 5—fold serial dilution in
each group. Cell proliferation was observed via CCK8 methods. Huh7 cells pre—treated with inhibitors were followed with HCV infection.
The intracellular HCV RNA and protein levels were determined by quantitative PCR and immunofluorescence assay. Results : The ab—
sorbance values at 450 nm of 100 pmol/L, QNZ treatment group (0.730 = 0.056) and 100 pmol/I. CAPE treatment group (1.040 +

0.014) were lower than those of unireated group(1.190 + 0.040,P=0.000). The proliferation level of each concentration of Lenalido-
mide treatment group (100 pmol/L treatment group,1.250 + 0.016) was similar with untreated group (P=0.306). In terms of antiviral
activity ,the HCV RNA levels of 100 nmol/L Lenalidomide treatment group[(3.79 + 0.88) x 10°] and QNZ treatment group[(6.64 +

1.11) x 10°] were significantly lower than those of untreated group[(1.51 +0.45) x 10°, P=<0.000]. CAPE.treatment group[(1.61 +0.15)

x 109 had a similar HCV RNA level with untreated group(P=0.383). Conclusion; TNF—a inhibitor Lenalidomide is less toxic to cells

and can inhibit hepatitis C virus infection in hepatocytes.
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T4 &) BT 4¢ %5 8 (hepatitis C virus, HCV) £ 5|
BRI T ERFEEZ —, B 1989 SERBLIE,
X HCV RS S0 5 BUR ML H % 5 ARG
TEXR#ERY, BiEJUF, — S HEH HCV 259
(direct—acting antiviral agents, DAAs) A4k 77, Xt
HCV BRYAE TR KRHESIERY, B¥EaE
Lancet 7E 2015 4F 342 & 300, 58 $E 0] 25 Y B &
IR, IR ANLER A& TR E,

Fletcher %2014 SE7E Hepatology & S #R , B 1§
AR TNF-o BESS 53 AT 40 MU R T B ik &
M occludin FHE, 158 CD81 M A $E3hH B |, i
T4 =5 P 4R X HOV B9BUR I, {23 HOV AR AT
. |

EZRIPFR F &, % EF «B(nuclear fac-
tor-kB, NF-«B) ##ill ] 6~amino—4-(4—phenoxyphe—
nylethylamino ) quinazoline (QNZ) B& 4% # il HCV &
YT AT, #E— BRSO AR L, QNZ BR T sEfgm
#l NF-xB F97E M (ICs 2 11 nmol/L), [F] Fet -t BE A 31
il TNF-afIRERL, ICs0 200 7 nmol/L¥, B, 4B 5T
FH NF-«B %% 544 31 81 57 ot ok B8 2K 2 BE (caffeic
acid phen_ethyl ester, CAPE) A1 TNF-o B 45 R HEM
#1370 8B E B (Lenalidomide ) 43 3147 51 3 RUFF #
JRERE, 4R K NF-«B KRR HIFICAPE
X HCV BRY B A M, T Lenalidomide 7] P45 &
WREHEM S HCV 593, 378 QNZ Mt AR S
TEHERE S A H TNF-o SEBLHY, AU RZR
LB TNF—o 30405 BEAS 7E LR MUK - ) HCV B9
R,

1 #E575*%

1.1 SkEit

a4 1 7E \DMEM ,Alex488 41 BRI —HiHl H X H
GIBCO 4~ ] ;RNA 327 TRIzol, K # F B & SYBR %t
Yepl¥W B A Y TR (KE)HRAF ;anti-HCV NS5A B
SEREDTIANS B 3EE Abcam /> 7] ; CCK8 40 I3 B M40 M 2 1
R EH &M B LR 2R e EYHEARA R F HCV B
& M INE B AR HIAANARA £ AR A LEAE T
Y TRARRAT, MR QNZ SRAREER (CC-5013) HmmE
B Z B Selleck(FH, EBBEARILTHERAFR),
12 EBF%
121 ZMMEEEFE  Huh? 200 R HCV iR B 4
TRERAEY, S 10%84 M1 .2 mmol/L L-AFE B 0.1
mmol/L 3 4% 4 2 B8 (nonessentialamino acid, NEAA).100
pg/mL SEBEM 100 UnmL FE XK DMEM HEH#EK, F 37 C,

5% CO, MANSEEIRFE FIEF,

B HCV 4% 38 BUBL (cell —culture—derived infectious
HCV, HCVec) B4 27 SCIRY, #3K1360 HCVee RBHGE
FTHABER R, I U, Huh7 41HA02E BT & (TCID50),
SHERAFT -0 CokAH
1.2.2 HCV /3 Huh7 40/ 40080500 kb 20 28 o 4 L 40
Huh740 87 24 FLAR, #HME 24 h a5 LEPmMA
HCVcc, ff B % & ¥ (multiplicity of infection,MOI)# 0.5, %

HMBAESFAEIEE 6 h G, FHR L, BRI T

SEEFREMRGEIESR 48 h 5, BAT/E R,
123 MHFALE Huh7 4088 24 FLIR, BEREE R
1.5 x 10° ML, 355F 24 h FRFEFRE MASERREE
(100 wmol/L Z 1.28 nmol/L, 5 {45 LR B ) MM A5 56 1
YREEHESE 24 b JT  HEATIS G500, A09E CCKS Wk 40 fa s
FH SRR YR CHCV By,
1.2.4 CCKS WM 4EMUSEMAINEY: KA BENEE
Befh 96 FLAR , R BEE N 0.5 x 10° AL, TE4RMIEFe4E
% 24 b, BFLIMA RS E SR 10%0) CCK FEER , 7EA
MBS FRAE P A EE3E SR 2 h, BRSO E 450 nm AEBIWRSEE
(absorbance, A)){&, .
125 ZGERE KB4 EER 96 TR, LB E
48 h FIEFRE, Ingh B g SR 100 pLAL, FIRBE 15 min,
FYEWE TN PBS 100 wL/ALBER 138, IR T WA IR,
12.6 gqRT-PCR >R Trizol I S 405 RNA %%
4 cDNA, LA GAPDH fEN NS ZEE R AACt BT %
34 HCV RNA KF, RIS ,HCV-F.5’ -CTT-
CACGCAGAAAGCGTCTA-3’ ;HCV-R:5’ -CAAGCACCCTAT-
CAGGCAGT-3’, i#iF=#y 245 bp; GAPDH-F;5’-TGGGCTA-
CACTGAGCACCAG-3’,GAPDH-R:5’ ~AAGT-GGTCGTTGA -
GGGCAAT-3" , Fill7™=4 100 bp,
1.2.7  HEP% ¥ (immunoflourence assay,IFA) ¥ Ab3E f5 A
MHIRERY 96 FLANMUIEIRAR , EA UL ARMIEFR 48 h FER
%, NA 100 wL BB 20 °C EE 20 min;PBS ¥k 3 K, &
FLALA 100 uL 3% BSA, EiREHA 2 h; FH AW, BFLIMA
100 pL NSSA BH7(1:2 000), ZREE 2 h;PBS BE¥ 3 IK;
BILIIA 100 pL Alex—488 EH B, IgG(1:100), BLHFE 1 h;
PBS k% 3 YK, DAPI #44%.10 min, 7856 B8 WEFHARR, LA
HCV B 38 R — DU AT REETEAR W , 3B =3k
Alex-488 £4 N 1gG, HALRF BT B 5 LR —3,
13 #%it$FRE '

KA SPSS 13.0 B H TR I, THEEE LI
B IR (v £5) RN, BHEAARERRHBLERFE5
PR e , B sG2H 18] HL B2 R Tukey B8 , BB IR 7K ME 0=0.05,

2 & B

2.1 NFkB #p%]# #o TNF-a #7%] M 53 Huh7 s fe 1 05
Huh7 4B F 96 FLAR , 30 #1701 15 2. 7] #9 o BBE A I
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F1 BFMHF LA 450 nm AR K EE (x £5,n=3)

Tab.1 Absorbance at 450 nm wavelength of inhibitors treated groups ( x +s,n=3 )
vaxil 100 pmol/L 20 pmol/L 4 pmol/L 800 nmol/LL 160 nmol/L. 32 nmol/L 6.4 nmol/L. 1.28 nmol/L.
QNZ 0.73 £ 0.06" 0.91 £ 0.06% 1.20 £ 0.03 1.21£0.03 1.19 £ 0.05 1.21+0.03 1.14 +£0.09 1.15 £ 0.05
Lenalidomide 1.25 £ 0.02* 1.22 + 0.05% 1.28 + 0.06 1.28 +£0.07 1.28 £0.05 1.21 £0.03 1.24 +0.04 1.22 +0.05
CAPE 1.04 £ 0.01' 1.26 + 0.04 1.25 £ 0.02 125£0.02 = 125+0.06 1.24+0.03 1.18+0.03 1.20+0.03
AL FRL 1.19 +0.04 1.15+0.10 1.23+0.08 1.22+0.03 1.17 £0.09 1.19+0.09 1.18+0.04 1.19 + 0.04
F{H 124.430 15.270 1.303 1.651 1.879 0.788 1.579 1.628
PAE 0.000 0.001 0.339 0.253 0.212 0.534 0.269 0.258

T :a, 5 Lenalidomide 2bFRZH H 4% , P=0.000; b: 5 CAPE ZMFIZH HLAL , P=0.000;c: 5 AR AL FRE AT, P=0.000;d: 55 CAPE 4bFHZH H4¢, P=0.000;e:
L RAMFRZH AL L P=0.306;1: 15 AR MM IZH 4L, P=0.004; ¢: 5 Lenalidomide ZbBRZH A4S, P=0.003:h: 55 CAPE AbFR4H Ho AL, P=0.001 ;i 5 A kb FRZH
A, P=0.011;j: 5 CAPE AbFRAL HLEL, P=0.883 5k : S5 ARALHRA AL, P=0.703;1: 5 AL AR, P=0.330

(100 wmol/L. % 1.28 nmol/L,5 &% LGRS ) , A Huh7 21 g
Kegesirh WEE 48 h 5 FH CCKS ¥ 22 4 M e v 1tk (1 1)
| 235 88 o 200 B A 7 2 0, | RT3 X 40 L 48 3 14 2%
(& 2~4), HIEET UL QNZ 7E 100 wmol/L £ 20 wmol/L s %
Huh7 4004 B 548, 100 pmol/L #) CAPE & 4] Huh7
4 g 1,100 wmol/L % 1.28 nmol/L. Y Lenalidomide X
Huh7 ZHAA: KA B i, -4l b BRAT A AT 450 nm
A1 A fEREILE 1,

14 1
12
1.0
0.8
<§ 0.6 - —O—ONZ ~8- Lenalidomide
04 4 —&— CAPE —%— DMSO
02 -
0.0 T T T T T T T 1
\“ch q}\“\*\ RO R S

06l 7909 BE (nmol/1.)
B 1 QNZ.Lenalidomide & CAPE Xt Huh7 B4HAa 1408

(x+s,n=3)
Fig.1 Cytotoxicity assay of QNZ, Lenalidomide and CAPE on
Huh7 cells( x +s,n=3)

20 000

100 000

Ay it 2L A A5 247 ) KA AR F X 4 L% 5 v Huh7 48
MLZE 1 wmol/L f4 QNZ Lenalidomide K CAPE $F2EfEH] 7 d
J& %R 96 FLAR , 4B RE A 1x10° 4L, K555 24 h J5,CCKS8
ARG AN T KO S5 R L 2, QNZ AbFHZH 40 M b A K
SRS , 5 A A% 40 AR O BT SE 3 T2 25 5 5 Lenalidomide
F1 CAPE Ab SHA A0 MG FE /K 55 2R AL AR LA 25 5%

F2 BMHFILEBALE 450 nm LHRKEE (x £5,n=3)
Tab.2 Absorbance at 450 nm wavelength of inhibitors
treated groups ( x +s,n=3)

Gagdil 1 wmol/L

QONZ 1.74 £ 0.25
Lenalidomide 242 +0.25

CAPE 2.26 +0.35

AL 2.30+0.31

FAi 3.900 N
PH 0.055

2.2 NF-—kB 3] %] = TNF-a 3p4] 7] 2+ HCV B 49 %vh
Ak ML 3 AN HI I HCV &Sy Huh7 4l i 5%
Wi 4% Huh7 4H4%RR 24 FLAR, 73510 100 nmol/L 1 10 nmol/LL
{9 3 R R AL BEATAR 24 h, PBS PRI 3 36, LL 0.5 MOI
AYHCVee RY YT, R YL S5 48 h,TRIzol 15 il $2 41 g &2

4 000 800

B2 SR EFRT QNZ( nmol/l ) 3t Huh7 B4R E 1S

Fig.2 Cytotoxicity of QNZ( nmol/L ) on Huh7 cells detected by crystal violet staining
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100 000 20 000

4000 800

& o &

B3 R4 Lenalidomide ( nmol/L ) X Huh7 B4R R 814

AY ¢ 3 8

Fig.3 Cytotoxicity of Lenalidomide ( nmol/L ) on Huh7 cells detected by crystal violet staining

4000 800

Fig.4 Cytotoxicity of CAPE ( nmol/L ) on Huh7 cells detected by crystal violet staining

RNA, 7% i PCR KN4 HCV RNA K, 2558
5 FI2¢ 3 f7s, 100 nmol/L F1 10 nmol/L &) QNZ 4bFE () Huh7
Y, HCV R YL7K -2 5 B AR 2 61% 1 18% ; NFkB HY4E 5
PEINHIF CAPE XF Huh7 4R HCV ARG A A S0,
55 R b FEZH A LY, P=0.383; TNF—a 5 53 M 1 57 Lenalido—
mide fESEINH] Huh7 40 s HCV AR , 100 nmol/L Fl 10
nmol/L Lenalidomide ¥ F9 40 M sf HCV (198 7K 43 51l 1%
%2 69%F1 18% (3 3),

- 0100 nmol/L. @10 nmol/l. @ FKAbFELH

100 4

x
=4
1

60 1
40 +

HCV RNA K- (%)

20 A

04

QNZ Lenalidomide CAPE

a: SGALLFR HAE , P=0.000;b: 5 AL B LA, P=0.002

B 5 QNZ.Lenalidomide & CAPE X} Huh7 4if s
HCV B pa%M (x +5,n=3 )
Fig.5 Effect of QNZ, Lenalidomide and CAPE on HCV infection

in Huh7 cells ( x +s,n=3)

%3 EAIELHHCV RNA KFE (#ENHE /mL,x £5,n=3)
Tab.3 HCV RNA levels of inhibitors treated groups
( copies/mL, x+s,n=3)

2151 100 nmol/L. 10 nmol/L
QNZ (6.64+1.11) x10%  (1.06+0.18) x 10%
Lenalidomide (3.79+0.88) x 10%  (9.82+1.67) x 10%
CAPE (1.61+0.15) x 10  (1.5320.36) x 10°
AL FRLH (1.51+£0.45) x 10° (1.70£0.35) x 10°
FAE 200.680 23.550

PH 0.000 0.000

1:a, Y Lenalidomide ZbFRL] H#Z , P=0.007;b: 5 CAPE ZbFHA 4R,
P=0.000;c: 5 A 4L B2 Ho 45, P=0.000;d: 5 CAPE 4bFZH L%,
P=0.000;e: 5440 BEA FLER , P=0.000;: 5 A 4b B4 HE 5L, P=0.383;
g: 15 Lenalidomide 4b P20 HL 45, P=0.854 ;h: 15 CAPE b FR4H L4,
P=0.008;i: 5 KA PR HL %, P=0.001;j: 5 CAPE AbPZH H 4%,
P=0.003;k : 5 AL FIZH HA, P=0.001;1: 15 R A HIE HES , P=0.407

g e— B QNZ Fl Lenalidomide XF HCV JEUe A4l
PEH 38 23 32 D SEHAS I A ) AL B A 40 BN HCV NS5A
B RB AR, KM R E 6 iR, 25 RAEH QNZ A
Lenalidomide BE#SANH] HCV ARG, HCV 18 MR 1L 1
AP OE AP IRE AP, F i — 2k
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ONZ

100 nmol/L

10 nmol/l.

CAPE

Lenalidomide

6 FRBEWHFERT Huh7 GAEH HCV NS5A B H(200 x )
Fig.6 Detection of HCV NS5A protein in Huh7 cells through immunoflourence assay(200 x )

A. RAEFZH

B. QNZ 100 nmol/L

D. CAPE

C. Lenalidomide

B 7 A HCV B & A —Hm&al Huh7 ZBfEFHCY ZH(100 %)
Fig.7 Detection of HCV protein in Huh7 cells using HCV patient's serum as first antibody(100 x )

ik & HCV NSSA S a 't 4L, L HOV 2 P 3 1fiL
BT SISO SR Kl AL HCV Core 85 11 AT
JRE 11 ek KO R4S SNl 7 iR, QNZ il Lenalidomide
RhFEZH HCV S548 28 11K F- b 5 FEAIK
2.3 Lenalidomide | #4R i EEAPH] HCV 69 B 3
Nk — 2 W Lenalidomide % HCV B iy 41 il 1 H

% Lenalidomide (1% 1% 46 1 & 500.100.20.10.5.1.0.5,
0.1 nmol/L, 75 &b FRA &AL AR IRT B Y) HCVee, L 5 48 hith
PEANILE, RNA, R Bt PCR A0 HCV RNAJK

L BT HCV RNA KRR Lenalidomide ZbFRf5Huh?7
;:fmuum #) HCV &K
Lenalidomide b FHZH HCV YLKV 55 A AN B AT S 1 12F

725 .5 nmol/L Lenalidomide M FHZH ML N HCV [ G% K -

FEARZY 17% , LA FRZHAH [, P=0.017 . BE# Lenalidomides)

W B HCV IS KO- 3537 B 1%, 500 nmol/L. Lenalidomide
Kb PR Huh7 4000 HCV IS KCFBEARZY 80%, 15 A b2

miE 8 frss,0.1.0.5 & 1 nmol/l

s, P=0.000, i Lenalidomide BEAE ) oA # M 00H] HCV

ke

120 4
100
80

60
40

HCV RNA 7K (%)

500 100 20 10 5 105 0.1 Khbrpg
Lenalidomide#¢ )& ( nmol/L. )
T ra, AR A AL, P=0.000;b: 5 AL PR HL A, P=0.0165c: 1
K ARAL IR LL AL, P=0.028 5 1 R AL FRZH LA, P=0.921 5 Y AKbFY
LA, P=1.000;1: Y5 AL FRAL AL, P=0.997
B 8 Lenalidomide 7 E &k #1EME HCV BHIER (x +5,n=3)
Fig.8 Lenalidomide inhibits HCV infection in a dose—dependent

manner( x +s,n=3)
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1 MRS5HE*E
1.1 3

C2C12 A [ [ B 242 Be S ik B 24 5 BT (b 5
BIp A 40 10 9T 5 Hh 0y ), DZF 48 B H 7 V008 200 3R 43t
DMEM };3%3E =8 DMEM 35 3: 5L 5 Hyclone, R 4 1 T
(fetal bovine serum,FBS) ., & [fiL & (horse serum, HS) % H Gibco,
BSA RS RIAH Sigma, 8 A HEGAT &0 B 60U,
2-NBDG ,BCA Z& ¥ B2l 2 i 7l & \ECL k27 & Ot B
W A H 5L, GLUT4 $T{AM [ Abcam,
1.2 Fi#k
12,1 4iMEERSIHES e C2C12 MMBE IR T & 10%
FBS () DMEM };388 37 C MFBEE 5% CO, FEFE4H M
Rige ., MUk 80% ARt , B IR & 10% FBS f) DMEM
KSR, B & 2% HS W=k DMEM 8578 36155 5 401k,
24 h W 1K, 4 d JE oAk U E LA T 5858
1.2.2  PSGRMBIIEI C2C12 40HI%T 2-NBDG FHEL  C2C12
YHRIFERD T 6 FLAR , 24 A B ALE RS, N A 2-NBDG J##
FIEE TS PBS UE 2 WK, POk BAEE N A,
1.2.3 2-NBDG fEH IR BREFSE  c2C12 4iffifi 10°
ANFLIERRT 96 FLAR , 24 H B4 B b JULAE Ao A 7 2 M A
SEHy o Rk BERRE R SL 6 1 2-NBDG ARFHL 0 (A hn 2-
NBDG,NC #41).25.50,100.,200.400 wmol/L £ , F:4~4H 6 4>
fL,37 CHEE 30 min J5 B PBS ¥k 2 IR, ROEEFAR IR
W1 & FHFEAS (Ex/Em ) 485/528 nm U % 5% B (absorbance
value, A ), S8 G EFLN 5 mg/mL MTT 20 pL, %% 4 h, 3 I
i, 150 wL/FL DMSO, E#51X X550 nm A B, LLA s
528 el A (50 vy 158 1F 5L R 40 250 I AS ] 7 5| 2 ) 2 DY 5 BE AR
2% T 2-NBDG BB AEVE R

A 2-NBDG FAEHk BEACFRANM , 4 R & B R] 1257 5 4
AEFELH .5.15.30.45 .60 min 4, 3% FIRFEE A Gssss
A ssomm s THEAMT 2-NBDG F 8 A FH ]
1.2.4 DZF X} C2C12 A AsEm 96 FLAR H 434 it
B C2C12 4HAELAE 1% BSA FOMIRHE DMEM 5532 S LR BT 7%
12 h, # LA 1% BSA BRRIZHKEE DZF(0.5,1,2,5,10,20,
40.80 mg/L) i) DMEM 53731 24 h, BFLAA 5 mg/mL
MTT i 20 wL,4 h G5 L, A 150 pL/AfL DMSO %,
BFbR A5 NS5O nm ALWOGREM A, BAIEE 6 £l HHfF
TEHR (%)=A Z5H2H/A SHIBZHX100%, A 259204 DZF T
A ;A XTRELH AT DZF TR IE# % 4L A A .,
1.2.5 DZF %t C2C12 4 A M m B3k
B C2C12 L5 A% HEZH (0 mg/L) \DZF AR E4H (5 mg/
L) .DZF #5840 (10 mg/L) . DZF 7 & 20 (20 mg/L) , 55
A 0.5.10.20 mg/L. DZF ) DMEM 5 3# ¥ i 24 h, iz
I 100 nmol/L B 55 F H3# 30 min, ZJ5/IND R FE IR,
PBS ¥k 2 WK, 3% 2-NBDG 1 FH 14 foc f e B2 2 i i) b 28, 5k
BEbR (R DZF e SERbAR A5 B R 5% 2 RIOIR S T A 4 b
B,

1.2.6 DZF %} C2C12 4 i GLUTA Z& [ 3 3k S I 5 0 1 52
M SCEGMA R 1.2.5, DZF 11 24 h G, $EBURE H AR
[, SRH BCA 8 A o B R i 2 A o Y6 B I e B A
HEAWREE . LS50 pg B AREGAEMESS | 1095 PR R 8 e
HLYk , 5 2 PVDF B I, 5% MRS 054 £ P 60 min, FI &
Bt GLUT4-HifA(1:2 500 Fi%E) B TBST B F ,4 Cid#, TBST
VRAR 3 K, A BAR 3ot SR B AR 10 A9 T (1:5 000 Hi k¥ )
S5 60 min J5 , TBST YEME 3 1K, F ECL L& B, 6
Xk,
13 %itFas

KeFH SPSS 22.0 e 4R 74T, THREAE SR A +
P2 (v 25 ) RN, THRBOR 20 40 ] AR R B R 2 22
S3HT, 21 18) AR FH LSD—1 3, K56 K i @=0.05,

2 & B

2.1 C2C12 F#MLamfbT A& FILE

WE 1R 135S B 1 LA L HES ) $55 , H
BAESEATHS B . 22 2-NBDG ALBRJG , 7696 )6 Bl
T A& M SR, UL C2C12 B8 LA M RE A 248
B 2-NBDG,,

B. YLK
E1 #ESLAHRE C2C12 MR RIEMNER 2-NBDG BHER
B BREEIEE(100 x )
Fig.1 Differentiated C2C12 myotubes observed by microscope

and fluorescence microscope after 2-NBDG incubation (100 x )

2.2 2-NBDG A &5 Z 2Bt 2 X &

5% BRZH (0 wmol/L) £ ,2-NBDG 4% 2 AR X 9% Sk JiE
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