R EARMLRL®
wcjd@wijgnet.com

(44

TR
Jaishideng®

R A S IZYTS 20115E7885; 19(19): 1996-2001
ISSN 1009-3079 (print) ISSN 2219-2859 (online)

L #h#7F 572 BASIC RESEARCH

ER AR B X B 51N M S Y RS B 25 1 BT 2 e RO 46 F AL AL

THE WERE

[ L s

1% AR 5| AL
I B g B 0 R AR
TAFHE AT
& 44 I AR A5
K. 2P RRE
# B AR 3R 2
H W B iE 5 RS By
b

W@ 5 RA
&, 8 EER
I, b E AR
ERAE R LW
BB R
#

THE WEE PaxFhr_ERELAFR HdEk
410011

TEE, L, FENSTREMATRES 0 EaR.

& RS TEESHSENI A ERBNYE, IhRMB
ASESTEFRSTT; HRIIEBIEETW; HRITETAR
DT T EBRSERE, SUBOMBEEEWN, AXNSIEBT
BIESHSEROTN.

BilfEE: MEE, 208, EEEID, 410011, HEAEDM, 4
EIRSMHE_EFTEILARL. qingdx@163.com.cn

INFSEER: 2011-05-03 {BOIEHHR: 2011-06-21

#BZHH: 2011-06-28 EZHMREE: 2011-07-08

Effect of palmitic acid

on ethanol-induced fatty
degeneration in hepatic cells
in vitro

Chun-Hui Wang, Du-Xin Qing

Chun-Hui Wang, Du-Xin Qing, Department of Gastro-
enterology, the Second Xiangya Hospital of Central South
University, Changsha 410011, Hunan Province, China
Correspondence to: Professor Du-Xin Qing, Department
of Gastroenterology, the Second Xiangya Hospital of Cen-
tral South University, Changsha 410011, Hunan Province,
China. qingdx@]163.com.cn

Received: 2011-05-03 Revised: 2011-06-21

Accepted: 2011-06-28 Published online: 2011-07-08

Abstract

AIM: To determine the effect of different con-
centrations of palmitic acid on alcohol-induced
lipogenesis in L-02 liver cells and to explore
mechanisms involved.

METHODS: Cultured L-02 liver cells were divid-
ed into three groups: blank control group, alcohol
induction group, and palmitic acid intervention
group, which were cultured in RPMI 1640 me-
dium containing 10% serum, RPMI 1640 medium
containing 10% serum and 6% ethanol, and RPMI
1640 medium containing 10% serum, 6% ethanol
and different concentrations of palmitic acid (2.5,
5, 10, 20, 30, and 40 umol/L), respectively. Cell
proliferation was measured by MTT assay. The
accumulation of lipid droplets was observed by
light inverted microscopy after red oil-O staining.
Intracellular triglyceride (TG) level was deter-
mined using commercial kits. Western blot was
used to detect the levels of nuclear SREBP-1c pro-
tein in hepatocytes of each group.

RESULTS: A model of alcohol-induced steatosis
was successfully induced in L-02 liver cells by
incubation with 0.6% ethanol for 72 h. Com-
pared to the alcohol induction group, palmitic
acid at concentrations of 2.5, 5, and 10 umol/L
could not only significantly promote cell prolif-
eration (all P < 0.05) but also significantly reduce
the accumulation of lipid droplets and the levels
of intracellular TG and nuclear SREBP-1c protein
(all P < 0.05), showing concentration-dependent
protective effects. However, palmitic acid at con-
centrations of 20, 30 and 40 umol/L significantly
inhibited cell proliferation (all P < 0.05) and in-
creased the accumulation of lipid droplets and
the levels of intracellular TG and nuclear SREBP-
1c protein (all P < 0.05), showing harmful effect
on alcohol-induced steatosis in L-02 liver cells.

CONCLUSION: Palmitic acid at concentrations
<10 umol/L has protective effects and palmitic
acid at concentrations >10 pmol/L has harm-
ful effects on alcohol-induced steatosis in L-02
liver cells. Palmitic acid exerts effects on alcohol-
induced steatosis in L-02 liver cells via mecha-
nisms associated with regulating the expression
of nuclear SREBP-1c¢ protein in hepatocytes.

Key Words: Ethanol; L-02 hepatocytes; Alcoholic
fatty liver; Palmitic acid; Nuclear sterol regulatory
element-binding protein-1c
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PR B BE R UM 45 F @ -1c(nSREBP-
lo)iy 2.

Z£8: 60 mL/L# LK LB IRL-0228 4072 h
RAELT Re ERAEA ) BRI TG, &
A8 BRI E <10 pmol/LEF, 2k A5 85 PR 2 i it
B 300 B i M AT 4 it 6 38 74, (P<0.05),
It ELAR 2 Huos B2 4 L P I 0 64 T AR, TR, 1 m L
N =B b 69 42 Fetm A AnSREBP-1c#)
%, FENEA TR X R, MR E
=20 pmol/LEF, B 2 3l b 4% 5049 Is >
TP 4 6L 64 38 74.(P<0.05), FF FAe & fm il
P 38 4975 AR, 3 e 2m 0L P9 = e H b Ao dm 04 A
nSREBP-1644-%(P<0.05), 23k xHiE 455 5
0 RS By AT 4m PG R E AR A
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H], JoK SHE S B A3 prall, MT T E e R
BBy, I H RS R S B
SUR AR TR ST, A A% A R T ]
T TCE 456 8 A -1c(nuclear sterol regulatory
element-binding protein-1c, SREBP-1¢)Hi/AIH H
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12 7%

1.2.1 BMgBOR B ey ik 35 5 i i sk a1
SR 45 RAE L6 mL/LI S FE 520 pmol/LIEK
NE BRI G 55 5% JH- 4 i, wJ DU S7 JHE 4t B g s A%
PERERY, LG £ B rpopb /R 5 | R I 0y A 1k
L, PR FRATT 2 RS an AR IR e RS U5 1 T
7 A 1 JHE A A 7 v A, R FE T BB AR 120
pumol/L, RISLFATEM 2.5 5. 10, 20, 30. 40
wmol/L— ZR F1 I B A Ay 01 1R 1) TR B
LR 0 1 o PG 75 e 16D 0 7 A A T 4 i 1
YER. SRR vt FH0.1 mol/LINaOH¥%
WAETO CHER— & BT IRIR, EH%IRAI10
min, RJEEUE, B 100 mmol/L %K IR i 17
M. AE55 “CoKkitr T H 25817 /K B 50 /L) ol 17
FRIYBS AV, 1 UE, SR Lk R 3R e R v
MIBSAW %1 & 19F AR LIRS AL %S mmol/L
AR AS0 g/L BSAE AW, SO WAE/Ki+
E10 sJEaREKIE10 min, BUBA I E SR, 5
W S0 5T 5 AR [ A L ) 5 15 VT B 28K 5
2.5, 5. 10, 20, 30. 40 pmol/LEJHIEIE TAF.
1.2.2 FF&mieL-0249 32 7 5 444K KH 100 mL/L
A2 L (FBS)IRPMI 164055753, 7637 C.
50 mL/L CO, VIR T 5 # N 557, 2-3 dfel
LR, £93-5 dfgH R KIS, KK,
2.5 g/LIEEE ARG AL, 441 0 3MEAR, I sii
S GOp-EaeeS N

1.2.3 E3e 440k tmfe a4 22 15 77 40 31 X6 4
AR ISR A o R84 A AN AN A).
B SFAA) 2.5 pmol/LENRIR T F4L(PAL).
5 umol/LE IR T T4L(PA2). 10 umol/LEX IR
TTRZH(PA3)s 20 pmol/LAK IR T T2 (PA4).
30 pmol/LAKARMR T THAL(PAS). 40 pmol/L¥K AR
TR T4L(PAG6), 341¥)7E37 'C 50 mL/L CO,ffl
I 0 AR N 55524 hJiE, NAZHA e 1
TR, AL BCRNE IR TR 43 il N B 9K g
160 mL/LTC/K LEEMIR TR, dhelhisR24 h)g,
PRI P I N B NE R BRI, AT 29K ol
2.5, 5. 10, 20. 30. 40 pmol/L, NAZ] A4l
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PR (R S5 AR R, 48 h EAT AR S F bk (ARG,
S S AL BRI 3 AN R AL, HEANERRES
M5E3IK.
1.2.4 MTT %ML B B 378 AR R S i 549 g
Jor VAT 40 LG 5A 6 % e SR P96 LR, BELAH
ANIX 104NN, $% BidJ7ikor 41 Ab B, 48 hiG
W B R, AL INA200 WLk 450.05%11)
MTT, 37 CH¢HE4 h, £ LEWR, L5 A200
pL = H 3LV H(DMSO0), %10 min, 5L
B B MU T T 45 i, 70 B AR A EAS I K
490 nm AR (A 4o0), VI LA FRLIKIA7 15 2.
1.2.5 H4rO 4 & 05 &40 4 oL A B 7 049 7 AR
P: K 24400, B4 X 10441, 4% Bid
TRk AR, 455 52 BIEW, HPBSYER:
33, INA4%Z ZEH 1 mLIEH €30 min, PBSYE
2%, JEBELH NI ORI L mL, H430
min, PBSYESE20K, M1 )5, v 15 & W iiss H o
LY P IR ) T AR L.
1.2.6 B84m0 A = BeH mabm: KT 64LH,
SN X 104N, 2 3R 7 vk o Ak 3, &%
WG FEE FIEW, RS AE IR B, 4%
T R RS W ) SR, A A W 48 A P
)
1.2.7 Western bloti 4| &40 2m i 4% A nSREBP-
et 42 Ao LA B 3R U B 1, LSO pg
FLEFE, FIK(60 V, 2.5 h)&h A Jim 230k it
b B B BINCIE b, JEHNCE 3% BSA
B2 h, P4 CHEFELR, —PHEEBFFL b,
LB EF L HINBT/BCIP Y (1, /KPEZE 1 MY, NC
W E RO 25 R, 45 R HImage JHK
AT AR B, IPCNAFE N NS/, 4 H 47
IKPEAE 5 PCNA MK FEAE AR LA R H B8 E AR
X RIE &

Brit AL R SPSS17.048 4 tEk AT %
P AL B A4, TG EE Y Llmean + SDFR IR, 56
HHAT 7 250 MRS, fF & T 2551, A%
IR LE R S 8 25 5 22 40 1, NA4L S A
2 2L 1) Bl 35 R B 6 G B, i 2 P<0.05 0 25
S WE TR XL

2 ER

2.1 kg BR xF B AR SN 5 09 BE By K OMAT e
e ¥ 54 0 % v AZH A0 M AE TS RN A 41 FEAIK
(P<0.05), {HIRERIRE <10 pmol/Li, KRR
VP AE A 5 5 110 IR I 2 4 4 1 2 e A —

par’:| AlE YRARE MRV AK(%)
NAZE 0.824+0.018 100.0
AH 0.776 +0.011° 94.2
PA1ZH 0.793+0.013° 96.2
PA24H 0.795+0.015° 96.5
PA3ZH 0.802 +0.011° 97.3
PA4ZH 0.716+0.011° 86.9
PA5ZH 0.693 +0.014% 84.1
PAGZH 0.649 +0.014° 78.8

°P<0.05 vs NAZH; °P<0.05 vs AZH; °P<0.05 vs PA4ZH; °P<0.05
vs PABZH.

SE MR, 22004 Ge il 2% 3 L(P<0.05); 4
BORRR 1R FE =20 pmol/LIN, #HR R S ik sk
T2 B P R G, T LR A T T AR T 1 im0
HIE R B s, ZE 0 Fevt 24 L(P<0.05, R 1).
2.2 W40 & UL AR NG BR AT &4 4w e 1 B
T i Leg e NAHANIE AL, MR
A, WP JC B I T e AL AN A2 A
Ji R, PR DL K AN AN S RS £ 5 I, AT
SEAT AN O BRI DX 3, I w0 I o At i
BT Wm, SRS FAMEL, JRIFRIKE <
10 pwmol/LIS, JF-4H 1 P B B i R iR K /N R i
A7 Pk, Ot 9 4 Bk, T HL TR R B
reR IR (R 9RA A F  J2,  RIR IR IR =20
umol/LIN, B ETR S ik ok y LA = 44 Jifa i I 1)
TEH, FLER G A B R m F A FH g, %kl
2440 wmol/LIN, 4H i P s £1 € ) i I A 4
%, JEEEFL R, RIS I3 7% 20 S BH Sl 3 22 ().
2.3 R g BR x4 AR ) =B 6d e 00 E A4
20 L P = B H I ) RN AL R (P<0.05), BXTR IR
TFIRAL: MR E <10 umol/LIE, %K A& AT
LAY /D 4 it ) =Tt T3l 1) £ (P<0.05), HLRfAK IR
P A JSE (1 388 I el A A B Y S, 22 A e vk
=20 pmol/LIN, BRI R LAR 040 Jfw Py =15t
H i, PASALATPA4ZL Nt FH W 2, {HPAG
HEPA4. PASALIEINAEF 8/ @P<0.05, K12).

2.4 Western blotix 4| 48 i, 4% M nSREBP-1c#) &
L% AZHH% WInSREBP-1cfAHN ik EHNAL
B m5(P<0.05), BRI T- WAL MR IE<
10 pmol/LIN, ¥ AGR T 7414% MnSREBP-1c()
FHGT 5 B ALK (P<0.05), HLBE G BRI T
(1G0T FRAES, M RIRIRIR B2 =20 pmol/LIN, %
AEW2 T ¥ 20 A% A nSREBP-1c A% ik B IRA
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N

% £.0
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M L (G e 8
b T AT

1 ISEANR4AMIE RSB REVSZ I CHLIORE x 200). A: NAZ; B: A41; C: PA141; D: PA2Z; E: PA3%; F: PA4

2H; G: PASZH; H: PAGZH.

0.25+

0.20 c 9

allllil

NAZH AZH  PA1ZH PA2ZH PA3ZH PA4ZH PASZH PAGZH

cgi

=WEH (mmol/L)
o e I
8 5 &

o
=}
S

2 RERENRIBBRXEREE SIS I T 4B
BRI =B EBEVEZIE. 'P<0.05 vs NAZH; P<0.05 vs AZH;
P<0.05 vs PA14H; 5P<0.05 vs PA4ZH; 'P<0.05 vs PA5ZH.

1 2 3 4 5 6 7 8
T ——— e — — t——1' SR EBP- 1
o - — . PIICA

3 Western blotiMInSREBP-1cHIPNCATIB BITRIX. 1:
NAZH; 2: A%H; 3: PA14H; 4: PA24H; 5: PA3ZH; 6: PA44H; 7:
PA5%H; 8: PAGZH.

2 F1(P<0.05), H. Bt B 0 BRI 52 1R 364 o iy 4§ =
(P<0.05, K3, 4).

3 e

ALD & F5 K K 5 N TR 1T 3 3500 0 3
() — R FR AR HAL GRS M i i BT (alcohol
fatty liver, AFL). k51 JH % (alcoholic hepatitis,
AH). RS 4T4E 1k (alcoholic hepatic fibrosis,
AHF). X5 AT fk (alcoholic cirrhosis, AC).
BEA AL 2 20T B0 RRE, R N HOM N 35 PR
SEILE A TR, WO i FIPRS OB C
I ROl 11 1 I Wl 11 B/ Ao R Y 1 R
WA ILAT I 2E W 51 W R AL DI AR 26 B A
e L TR A B, AR 104F 5204 L
Ji&i, ALDHE Rk T - B v 1) X 5. Bl
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PCNA). 'P<0.05 vs NAZH; P<0.05 vs AZH; P<0.05 vs PA14H;
5p<0.05 vs PA4ZH; 'P<0.05 vs PASZH.
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X VP RG 5 5 1A) J0 s AR P T 4 iR B v AR L, R
A5 LE RS A7 E TRV B A TH R R AR 94 H

— R4 5K A 5
A



2000

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

R ) OBIEAYE 20117888 5195 55198

L A G AT DU HE R 15 S 100 g 05 A 1 T 4 P
(1 384 5 R ok A 5 R 1 T D7 AR e, AR 2 AR
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