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W5 P % (nonalcoholic steatohepatitis, NASH)AEA! 4 X JE RS Fo bk By Z Aoy E . H3k A FFAAE LO2 wfe, &
NASH @485 ; MTT #4400 NAC s @A RipHl ey, SHRMRE 3 N8B iRE; mafEaENRmien
&9 B St A sL; Elisa A8 40 49 1L-8. TNF-a Fe= &] £ 4% 4435 & @ -4(glucose transporter, GLUT-4)4~%; Western blot
%_ Elisa A2 4 6.9 ik B % % 4K (insulin receptor, IR)2%. £58R  NAC £ 10 600.0 pg-mL™" #95% K525 R B 0t Etmi &
K7 LA 34.10%, B X Z 100, 150 A= 250 pgrmL '3 AL 25RE; NAC &4 25 05 A 20 82 45% ) tm L fig & %,
MR TFTHEZE 61.77%, 68.08%F= 79.28%, % FHA 4%it5 &N (P<0.01)E 2 RZIRBiME; NAC &42204) GLUT-4 #= IR
SERAEA L0 B E R F(P<0.01); NAC A4 404) TNF-a fo [L-8 2 RAEA A R F T HA(P<0.01). 45 NAC ¢4
Jo AR, T R AR LMK NASH 06 g £ &, L AT 2 EARA! 69 e By F AR A K RO KB, A 276
55 NASH 7 @& 49 % £ MN1E.
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Study of N-acetylcysteine’s Anti-Nonalcoholic Steatohepatitis Activity in Vitro

SHAO Yidan, SHI Tingting, ZHAO Yanmei, PAN Xuwang, JU Liping, ZHANG Jing, ZHUANG Rangxiao*
(Hangzhou Xixi Hospital, Hangzhou 310023, China)

ABSTRACT: OBJECTIVE To investigate the effects of N-acetylcysteine(NAC) on the inflammatory response and insulin
resistance in the model of nonalcoholic steatohepatitis(NASH) induced by free fatty acid(FFA) in L02 cells. METHODS 102
cells were treated with FFA to establish NASH cell model; The growth inhibition ratio of NAC was measured by MTT to select
the safe drug concentration. The fat deposition in cells was observed by oil-red staining method. The content of IL-8, TNF-a and
glucose transporter-4(GLUT-4) were tested by Elisa; And the content of cells’ insulin receptor(IR) were tested by Western blot
and Elisa. RESULTS The growth inhibition ratio was only 34.10% under the NAC’s maximum concentration of
10 600.0 pg'mL™", so 3 treatment groups were seted with the NAC concentration of 100, 150 and 250 pg-mL™". The steatosis
ratio of the model group was up to 82.45%, but the treatment groups’ ratio felled to 61.77%, 68.08% and 79.28%
significantly(P<0.01) with a concentration dependence; The treatment groups’ concentration of GLUT-4 and IR was increased
significantly(P<0.01) compared with the model group, but significant concentration decreases of IL-8 and TNF-a were
observed(P<0.01). CONCLUSION NAC has a tinny cytotoxicity. It can decrease NASH cells’ steatosis ratio and especially
improve their insulin resistant and inflammatory response level, showing potential value on NASH treatment.

KEY WORDS: N-acetylcysteine; nonalcoholic steatohepatitis; insulin resistance; inflammatory response
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SN B R E R, SRR AT bt f2™, A
9T, NAC BERE RS 1 S (ROS) /™ AR B I Y
V)2 30 o 48 I 2 i Y GSH /K- Ail(Ek) 7 A -SH B JR
FUBH 1B A B 3E 2275 & RO 40 B R T2k 4 41 B A AL
EF B, RS BHRTR NAC BAT BHF T4 AN
FUEEAL ST F L 423697 NASH J5 T BA VEENH .
NASH [ & Az F1 i Jk 72 v I o i 5 314K
P SER T RIRSEILG, ST ST 40 e s AR
PE JOREGH IR I AT 4R B R P 002 | i £ Bk
A 7 NAC JAJT NASH HIHF 78 2 37 F K fAd py A Y
Z b, 4250 NAC TEHALE R E 5 52 e il 2%
LRI 2= AR RS- 4E, AT B AR L AR P R
RN BRGE P s 0 R NASH 41 B A A 300 2 NAC
TE 98 R R0 By Z T T IR A E M, AT A 4R
8. AHF TR FFA 5 09 AR IEH FFAE L-02 41
f i) NASH BERISREF 5 NAC X iZ A5 7 fig Jii ot
N . il %) BE % 12 55 [ -4(glucose  transporter ,
GLUT-4). TNF-a. IL-8 AHlJi & 2 5% 1K (insulin
receptor, IR)E & MIFZM, R HAEPT NASH J7 1
(ITER, AT AU B FE 5 i — s I Rl

1 #H
1.1 15

NAC(HIIZ KLl i A IR A 5], #H
20141001); DMEM #57¢ 2 (Hyclone Aw]): JiG2:
I 3% (FBS)BI & #]); — H % W i (DMSO)
(Invitrogen A #]); + 2 LR E4(SDS)(Biosharp
AF]); BEREEE(MTT) JHZT . AFAETH . R (Sigma
Aw]); BCA HEHEE RGN T: 4A500150).
RIPA £i#i PMSF (AL 5t dh B A H ARG R A F);
LO02 4Hff R (iR [RAEMFE AR R AR RS EZ
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L5 : AK0014JUL21010) IL-8 &7/ & (E-EL-H0048,
fit*5: AK0014JUL21003)(Elabscience A ]); IR #i
4(ab137747)(Abcam 2 7).

1.2 {48

Thermo Scientific 8000 4 ffl % 7% 48 (3%
Thermo A A ). MK3 %Yl Fx & Ml {X (Thermo
Scientific 24 7). BOXUN X-25 ##% TAE & (i1
VA BRA 7). TDZ4B-W'S ki B AL i S
WA XDS-1A 627 B s (s % R AR B
R 2~ ®]). DMI3000B f3 B 41 BBt GE ) TEH
hE IR 252 2017 4E 2 55 34 555 2
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2.1 YAfEEE R
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MIFE, M FFACGRERFHER @ WhBR=1 2 ik
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i
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WA R (FFA 41) 145 254H.(10 600,
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19.9), AN BRI MA L HGANRER 3 A
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5%CO, MBI T 3 hy B0 5 s FL N A,
FFFLIN 200 uL DMSO, &R ZE iR EH 10 min, H
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KRR 25 (R 880, I f K PR 26 4 4 i 5 4 0k
S AE SRR, ASCHERE 250, 150, 100 pgrmL ™' 3

AZEY ey ey 5
MG LIREBAT IR st . 45K 1.
501
a0t 34.10%
30.05%
. 30}
S 20.60%
5 20t
=
=
Rl 10 L
0.00%-5.38% 1.38%
0
101 FFA 14.54 43.62 1309 392.6 11778 35333 106000

NAC/pg mL!

1 ZEf A K 3
Fig. 1 Ratio of cell growth inhibition

3.2 NAC % NASH 405284 5 BT i AR 18 Il (R g2l
SRR, 154 2 A4 P AR R IR Y 4
K, HERBASEE X (P<0.01); & FIKE
2 a2 5 BA G ¥R U(P<0.05); H. IRIKREE
HzIE), s ARIREEH 2 R AR R 1) 22 7 R AR
Y28 L (P<0.01). 253 A 2
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Fig. 2 Ratio of steatosis

Compared with model group, "P<0.01;

concentration group, 2P<0.05; compared with low concentration group,
?P<0.01.

Lok A LR, PP<0.05; GG I

compared with medium

3.3 NAC X% NASH 4H gt %4 GLUT-4. TNF-o
IL-8 & &5

IR, B H 52 (4 GLUT-4. TNF-a
MIL-8 FREZERHE, BAgHEE L (P<0.01);
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SRR L, R B 2 S 4R A 1 e I i
= BA g EE X (P<0.01).

24 h B, SEERALE, &, B RIREA
GLUT-4. TNF-o. IL-8 ¥JH &1t %% F(P<0.01);
.%mrt“kéﬂ GLUT-4 1 IL-8 & &EAH bt ik FE2H 2

HA G242 X (P<0.05); & TR GLUT-4.
TNF-a #l IL-8 M) & ES5IOKEH R ZE R A St
22 N(P<0.01).

48 h B, SHERANE, m. P RKEA
GLUT-4. TNF-a. IL-8 ¥4 4iit 7% F(P<0.01);
NAC X} IL-8 & & B2 = IR 2 (7] 2 7
BB G 2E R L(P<0.05); & FIkEH GLUT-4.
TNF-a 1 IL-8 B E SRR EH L ZE R A St
L (P<0.01). 45K 1~2.

%1 Elisai##4 M GLUT-4. TNF-a #1 IL-8 &
24 h)

Tab. 1 Content of GLUT-4. TNF-a and IL-8 measured by
Elisa(n=3, x*s,24h)

BEm=3, Xts

5 W/ 1 GLUT—j/ TNF—({/I IL-8/71
pg-mL™ ng-mL pg-mL pg-mL
THA —  637£0.04  106.34x0.46  125.46%2.51
gkl —  1.48+0.04" 323.21+1.18" 359.66+4.96"
NAC fRIKEEZH 100 2.84+0.05”  287.71£5.09” 304.36+2.77%

4.08+0.057 205.02+2.05 271.69+3.502%
NAC BEkFEEZH 250 4.30+0.08%¥9203.68+1.957 256.63+1.8123

NAC HREZ 150

T A4, UP<0.01; HEAIIIE, PP<0.01; 5rhikEA
Hei, PP<0.05: SIRHELLILE, YP<0.01.

Note: Compared with control group, YP<0.01; compared with model
group, 2P<0.01; compared with medium concentration group, ¥P<0.05;
compared with low concentration group, ¥P<0.01.

%<2 Elisa 754l GLUT4. TNF-o #1 IL-8 & E(n=3, x+s,
48 h)

Tab. 2 Content of GLUT-4, TNF-a and IL-8 measured by
Elisa(n=3, x*s,48h)

15 WS/ 1 GLUT-j/ TNF—oﬁ/l 1L-8/7I
pgrmL™  ng'mL pg'mL pg'mL
EY - 6.0840.12  137.23£0.48  130.90+3.01
BRI - 1.3240.07"  369.58+1.28" 392.30+10.31"

2.98+0.04”  256.46+1.627 325.66+3.69”

4.1140.047% 203.68+1.957 273.16+2.432Y
NAC Bk 250 4.17+£0.03YY 204.46+7.207 259.83+1.7599%
E: SEAMLE, VP<0.01; SERALE, PP<0.01; Sk EA
Fiz, PP<0.05; SARMKEAE:, YP<0.01.

Note: Compared with control group, "P<0.01; compared with model
group, ?P<0.01; compared with medium concentration group, >P<0.05;

NACfRIKSE4L 100
NAC FREEA 150

compared with low concentration group, ¥P<0.01.
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B Z A E, Mat— P IR T Elisa fill. 4553

o EBACRI 2525 2017 4E 2 H 56 34 555 2 )




Bon, BMEAESAHAM IR SEEFHE, B
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Fig. 3 Content of IR measured by Western blot

%3 ElisaiZMlZ IREE@3, Xx+5)
Tab.3 Content of IR measured by Elisa(n=3, x+s)

iR W /ug-mL™! IR/ng-mL™"
=k - 11.94+0.05
FRLEH - 4.74+0.18"
NAC fiRiR B 41 100 6.42+0.13%
NAC HiR 4 150 11.17+0.2779
NAC &R B4 250 12.71£0.35999

T 5EAME, UP<0.01: SHEBIALLE, PP<0.01; SHikEA
i, YP<0.05; SIRKELLILE, PP<0.01,

Note: Compared with control group, DP<0.01; compared with model
group, 2P<0.01; compared with medium concentration group, ¥P<0.05;
compared with low concentration group, ?P<0.01.

4 T

MTT 5645 5 B 7R, NAC % L02 NASH 41 iy
Y PR A K ) e A, B A R A R A
10 600.0 pg-mL ™" B AN 34.0%, H 59K FE WM
e, Rz EWMREERN . AR 2L E
W) o 2 5 77 AR B R Y 3 T ORN A 0 T 4 i
FME, ABFFTIESE 100, 150 A1 250 pgrmL ™' 3 M2
AU IR E AT 5 8556

NAC 4 P AR BT AR 52 ik 06 45 SR 3R 1
ZAE PR NASH 4H i 8 2 25 7 s i g A2 e AL
A—ERENSCEER, HERERBM.

ELISA F1 Western blot £ Jll 45 5 .7~ , A7 20
YRR GLUT-4 M1 IR &% & F F%, TNF-a fl IL-8 [#)
SEEETE, R FFA B9 ML Il T
By 2P0 AN 98 RE K P B G s T AR Y 4 P A
NAC ERF, F e R1G 2 T A FFE R o,
KA GLUT-4 Fl IR &&= MG, LA TNF-o £
IL-8 &M T AR, B ARRRESGAZ
) EL B R B, A 05 LA 368 b 1 o 3 1 F 2
— R U B AR E, HAL &Y% TNF-a A1 IR
hE IR 252 2017 4E 2 55 34 555 2
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