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A EERRAFERXT AT 40 SREBP-1c¢ 3 i& B B8R 51 B 5 M

MR, REF B AL ERX (400038 HLPK, 55 = 42 PR KA F 1l By R 2 e 8 7 5 B il DA 22 U &, KT R 22
TR L R E SR S R K e A L)

(FEZE] HOY  EBIRIEE &I 7 A RO 20 i i A5 % [ B 5 oo 445 A 8L [ -1c (sterol-regulatory elementary
binding protein-1c, SREBP-1¢) 3Rk . Jjik DL HepG2 UM AT F N &, 43 s UV BRAL . — i L& IR (EPA)
2H AFHEER (PA) 4 JEPA AT IIER (LA) 1: IR A4 PA FNMER(OA) 1: IR A4, EPA PA HUBARFRZ 2R B0 150 wmol /L, R
B AL S VREE R 75 wmol/L, SR BN 150 pumol/L, AbFEAN Y 24 h, KA O Yo e WLE 40 it PI g 1) A8 4k, T
Hh =R (TG) & & K - 40 B Py g B3 7 & 5 SR F RT-PCR  Western blot {45l SREBP-1c mRNA J 25 1K1k, &5
PA 41 PA #1 OA 1: 1JR 44 SREBP-1c mRNA J% % 1497535 F 8, EPA il LA 1: 138441 EPA 4] SREBP-1c mRNA J% % 14
HIFRR T, SXT M L 22 5 B (P <0.05) . SXTHRZAAA L, EPA 1 LA 1: IR 540 (EPA I F4i N TG & & .2 0k
/B(P<0.05) ;PA A1 OA 1: IR A4 PA AU IF4IMN TG F i B (P <0.05) . &5  PA OA LiHAT4i{l SREBP-1c
W) FERFAE LMY TG #9E K, AT BEFESE T 40 Mu g 5 A5 4 ; i EPA LA R R AT d SREBP-1c 1335 H- . 3 BRI 40 il
W TG & i, W A g i As

[k ] BEWIRR ; B ; SREBP-1c; JH 4 iy
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Effect of different dietary fatty acids on expression of sterol-regulatory elementary

binding protein-1c¢ and lipid metabolism in hepatic cells
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[ Abstract | Objective To study the effect of different dietary fatty acid compositions on expression of
sterol-regulatory elementary binding protein-1¢ (SREBP-1¢) and lipid metabolism in hepatic cells. Methods
HepG2 cells were divided into control group, eicosapntemacnioc acid ( EPA) group, palmitic acid ( PA)
group, 1:1 EPA and linoleic acid (LA) mixture group, 1: 1 PA and oleic acid (OA) mixture group. The final
concentration of EPA and LA was 150 pmol/L in EPA group and PA group respectively, and 75 pwmol/L in
EPA and LA mixture group and PA and OA mixture group respectively. The total concentration was 150 pwmol/L
24 h after the HepG2 cells were treated. Changes of lipid droplet and its level in HepG2 cells were observed
with oil red staining. Expression level of SREBP-1¢ mRNA and protein was measured by RT-PCR and Western
blotting respectively. Results  The expression level of SREBP-1¢ mRNA and protein was significantly higher
in PA group and 1:1 PA and OA mixture group, and significantly lower in EPA group and 1: 1 EPA and LA
mixture group than in control group (P <0.05). The lipid level in hepatic cells was significantly lower in EPA
group and 1: 1 EPA and LA mixture group than in control group (P <0.05), and significantly higher in PA
group and 1: 1 PA and OA mixture group (P <0.05). Conclusion PA and OA up-regulate the expression of
SREBP-1¢ and promote the synthesis of lipid by promoting the fatty degeneration in hepatic cells, while EPA
and LA down-regulate the expression of SREBP-1¢ and decrease the lipid level by reducing the fatty degenera-
tion in hepatic cells.
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JEIAE 14 B8 B 14 BT ( nonalcoholic fatty liver dis-
ease, NAFLD) Jj&— 7 JC i 42 PPy s 1 DA 55 o2 40 i
RIS PEFIRE W 88 B R RRAE A I R 25 G AE , 4P R
RIS I AE R R AL 6 AR 58 42 B , H RiTiEse
BRZMHERSE 7 H I, Horb g A 0 1k
IR OB AT 2 — o [EEER T oSS &
% H-1c ( sterol-regulatory element binding protein-lc,
SREBP-1e) 2 TR AR B 0 LA &2, 2
NAFLD %9 , % SREBP-1c AN 2 JHWE A 7 R
A =R A A I SRR s Y A
e 18 ARG B g W 5 A It 22 G 2 i D R AN - A7 [T
HZMANEINIRELZ T n-3 Z ARG PR (n-3 pol-
yunsaturated fatty acid, n-3PUFA) 3 /0 | 46 2 S EUIg I
AP £ 2 A& Ky R, n-3PUFA g $i A B 5
NAFLD i #5558 2 5 G, NAFLD J 2% 1l o R
H L PUFA 5 FEAR, E A FhOAS [R] 8 2 1 7 1R 7
JAE NAFLD JE i 5 b i 45 A WAGE , B RIS IS
MR ALY SREBP-1c Z[A] Y 5 28 AT i AN B . A5
5 A TR R W PR A BT 751 HepG2 A0, F-H 3 xS
JH 40l SREBP-1¢ mRNA 3k MRS 520

1 RS

1.1 %K)

HepG2 JiT- 40 fa ik W 8 v BHGE b i 40 0 iy, — -+ Bk 104 1R
(‘eicosapntemacnioc acid, EPA) Vil & (linoleic acid,LA) | Ji /2
(oleic acid, OA) | ##HE R ( palmitic acid, PA) ¥l H 3¢ [E Sigma
] MLL O 31 Sigma 24 W] 77, RT-PCR XG0 &8 A Bt
JH 1 H 2y 5], SREBP-1c F1 GAPDH(fE N 2) 514 it s 36
B RIS L, SREBP-1e AT A Sg LA 3£ [F Santa Cruz 23
P, B-actin Sedit A 22 sE BEHTIA A 52 [ Bioworld 24 w7 i,
=T RS AR BIR i A B bR 10 — 500 B AU T AZ E AR
Y HEARFIRA T, ECL A2 RO & B 8= R FR
ABRAF
1.2 mfass i & ks 44

A HepG2 4Lk , B+ 25 em® K500, HI T 10 % 2R
MR DMEM @Sl I3 ,37 °C (5% CO,) 40 IR N
I, FRAIIA K 55 80% ~ 90% %% P i) AR B Ak, 746 1: 3
HeBfE AR, HepG2 JIFANMI bR 3E F5 J5 43 0 5 o 25 X HREAL LA
10 % JRA-IMLE ) DMEM &b s 2 5L 155 9% 5150 wmol/L EPA
21 EPA I LA 1: IA41(75 pmol/L EPA 175 wmol/L LA) ;
150 wmol/L PA 41; PA il OA 1: {4 41 (75 pmol/L PA Fi
75 pmol/L OA),

1.3 whaiké

MR THCE O S 3 iy 24 FLEEFRIR I, &5 41 T4
NAEEE 24 h J5, PBS PRV 2 L 4% £ 3 P EEE E 20 min,
0. 5% IM4L O Jeif Z iR Y4 4 30 min,60% 5P R TE 30 s, 7818
K30 s B FCGEY, BB ME . TEE BT WA
JEL P9 B T B 0

1.4 AFERENZmienHh =6ez

ML 0 FiRY A 1 h )5, R a5, PBS YE R (A I
B, 5 PBS, FK IR KT, LA 1 ml 53PN EE, 3R
P45 30 min, FE4r GRS M T4 & R £l O, 3 ot
TH7E 520 nm L0 A5 FLIGH R D(520) ],
1.5 RT-PCR ;&4 SREBP-1c mRNA #9 % ik

YMFPAE T 6 FLESFRAR N, AR AL EELA AL AN JifL 24 h J52¢
B35, VK0V 1Y PBS W P55 57 4L 2 3, 2% i A Biozol i
F 1 ml, IRAT YA, 2R ##E 10 min, 34 Biozol 3B P45 , $1L
YHMLE RNA, KA H e R v, DU R 8 43 B AR T RNA
W R D(260)/D(280) HiAf, 3572 F - 80 °C 4% Fl; RT-PCR
Fie IR A & 16 B 52 . SREBP-lc ¥ B8 4% 4. 94°C Tl 4% 1
5 min,94 CAS 30 s, 55 CiB Kk 30 5,72 C & 30 5,35 MG
R,72°CFHLEMR 5 min, 5|4 % ] Primer Premier 3% {41531, Hi
FEH KN A A M. SREBP-lc: IE X 4f: 5'-ACTTCCCTGGC-
CTATTTGACC-3', & X %t : 5'-GGCATGGACGGGTACATCTT-3",
P4 B B BE 217 bp; GAPDH: 1E Y 4 : 5'-CGGGAAACTGTG-
GCGTGATG-3' |7 M4 :5'-CAAAGGTGGAGGAGTGGG-3" , 318 -
BHKBE 311 bp, PCR =54 pl 5 1 pl (9 6 x Buffer FFEIRA,
2% HEARWEEEL 100 V HLJk 30 min, Bio-Rad #E K E5 43 #r AL
fili & 2% , Quantity One X 25417 AT 4047
1.6 Western blot #4| 2m i, SREBP-1¢ & & 49 k&

WCAEAS LA, AR R B T K 24 30 min J5,
4 °C, 12 000 r/min &> 5 min, B _FIER . 453000 40 pg
M, MMAS xSDS EAEZZ, 95 C &P S min T4 A8,
#1147 SDS-PAGE LK, SR G 5 % 0. 22 um [y PVDF JiiE I,
5% 1) BSA #1412 h, A1 1: 500 # B BRPT A L 5E B —Pi 4 C
HLR, A TBST RFEPEAL10 min x 3 YK, LA 1: 6 000 5 B 1)
PURAR AR IC P E IR E 2 h J5, FRK TBST 4 4% Uk IE
10 min x 3 ¥, fil ECL 4k & 635, gt s , ot T/ 3
i #7451 Quantity One 3 {A4-XF 2575 HEAT IR BE (B 2047, LA B I 2R
HE5WNZ M B-actin K WA B WEHFRBKFE
1.7 %itFEoH

BHBIELL & +5 FoR, R SPSS 17. 0 it 5. &A%
P 8] H AR FH LR R T 255307 o

2 #R
2.1 RAAAT oAtk e 4 &5 LAY rhik
23 I IR UL A B AR I A8 1, EPA R LA 12 LIRS 2 A

EPA o2 n] ULAH I N /D ARG LL (A R SR 4 s PA FOA 1: 1 R
B LN AT DR R /NS S5 14 R SR 46 5 PA B4 i 722 P 440
e 22, 201 A N R ) 3 22, L A BRI U B 2
M ARAE I AR o
2.2 iR TG A= agrtik

SR AR 7 (0 125 5 S 40 A 240 M PN B 7 ( 2252 TG) 19 3%
o 528 W IR G EPA R LA 1 TR A5 41 EPA 41 -4t fifg
PH =5 3 B (P <0.05) s PA R OA 1:1 4541 \PA
BTN TG &R E (P <0.05,% 1) .
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®1 HKEFMAE TG 48 SREBP-1c mRNA fiZEH
RIEMER (n =6, v =5)

25 TG[D(520)]  SREBP-lc mRNA SREBP-1c %[
23 R 0.154 +0.009 0.45 £0.03 0.56 +0.03
EPA FILA 1: IRA4L  0.126 £0.0122 0.26 +0.04° 0.28 £0.03°
EPA 4 0.121 +0.0172 0.21 £0.03% 0.15 +0.03%
PA FIOA I: IRA4L  0.182+0.015% 0.68 +0. 047 0.87 +0.03%
PA 2 0. 184 +0.018* 0.73 +0.03% 0.74 +0.02¢

a: P<0.05, 5=gstmati

2.3 Z4hF4mfe SREBP-1c mRNA & A 69 £ 40

AT 1 AT LU 25 4T 40 SREBP-1c mRNA M4 A [A)
JE 3%, PA 41 PA Fl OA 1: 1 JR4 41 SREBP-1c mRNA f)3%
A B, 5 OO IR ALA H 2% 57 B 3 (P <0..05) s EPA il LA
11 R4 EPA 2 SREBP-1e mRNA {235 F 528 A0 T
MM 2ESR B3 (P <0.05,[4 1),

600 bp—

00 b=

200 bp—
100 bp—

«GAPDH(311 bp)

el < SREBP-1¢(217 bp)

MR 1.2 Gt mB4L; 2. EPA o LA 1:1:8%4-40; 3.EPA 41,
4.PA A OA 1: 138440 5:PA 4
E1 RT-PCR #&ill%& A4 SREBP-1c mRNA Fif

2.4  AARFm A SREBP-lc &G & ikt T4k

HI& 2 A LUE 4 4140l SREBP-1c 2 34 A R
7235, PA 41 PA Fil OA 1: 1 R4 41 SREBP-1c FE A RI#RA L
I, 1525 FUM BRALHTEL 22 5 .35 (P <0.05) ;EPA il LA 12 1
G4 EPA 41 SREBP-1c #EHIYFRB TR, 525 A X A AH L 22
HEE(P<0.05,%1),

1 2 3 4 5
- g g SEEBP-1c(128x10°)
~~ﬂﬁ'ﬁ‘*8-&ctin(45x103)

I; @A 2 FPA Ao LA 15 14415 3:EPA 215 4:PA 2 OA

151 A4, 5:PA 4
B2 Western blot #&ifll &% £H iT 482 SREBP-1 & A KXk

3 itig

NAFLD EL 4 AR EE A — . 15% ~
30% I LAE N A NAFLD , 17 7 I ik RO DR 9 1 44 v
70% L) A5 NAFLD, 7] 0l NAFLD % A 2 {t e 14 Jg iy
EH Ko NAFLD 35 R A &R LB — B4 8 AR, B
SRERER NS SR Lk 1 A Kk BRIR YT NAFLD [ 45548 2
Wt AR 2o B v sl P N 7 I SR 0 N G T
JEDREAS G, (ER I BB I I A &% J 1 NASH, JiFfii 4k
FLZ R I AERS , AT L NAFLD & ™ 5 gl i A 1 B 4

fatRE , o i FEEE AL, SREBP-1c J& 3 B A% % 5%
KT, JLF-Z 5 54 IS o 12 R0 H i = 8 A9 5 il 35
PRI 5 S A, LT RE 57 5 XF NAFLD A &8 3 5% i),
SREBP-1¢ £ 3L /NEUTE 20 J& 4 B 0] L 1 4% M %% A=
NAFLD™ . IR At & sk AT, il 3
i e AR IR =, 23 0E FFERY SREBP-1¢, {2
HERE IR AN H I =R 5 B PR e 3k, DA T 5 S50 I
= ERA G, b R I E RS £ .

PUFA Sh—2 B A ZF AW Re S 72 % BN
HMOA K AHERFGT 2B n-3PUFA 71 R T REFFAITAE
TG WKOT 3% TNF ¥ 5 ko3 NAFLD R iR
HO A Tshii 25N 5E 5 S W 92 8 % B n-3PUFA ]
300 3 00 o P R R 105 5 8 R 25 RRORE B U7 kS 1) 2 fie A
F L AH B AT K i AT BE ) FHLRI B ST 2. PA
5 OA BIEH AJFHE & NAFLD 835 JFE Ik o A7 78 B
3 RR S IR A WS & BB R ] OA A %ot T
SN B VAR, 5 NAFLD (g vk AFAE 28 AR
Gomez-Lechon 25" Y5 <7 J1T 240 i N 5 72 240 i A% 754 it
RILH PA F1 OA 1: 2R WAL 3T 4 i, HoH vl =1
BN N A M LR

BT L0, 4 A RERM B ER A EER
R AR SE RS 3 FH L EPA EPA FILA 12 LIRS
U PA PA AT OA 1: LIRA W, AL PR 24 h J5 &
PR, PA B2, PA FI OA 1:1 JE 441 SREBP-1c mRNA
KR A FRRE R, I PA BUhA]  PA Fil OA 101 R G
41AE LA AT 412 SREBP-1c mRNA J¢ 8 (4 # 1k K
VLA T EPA 1: R4, EPA BUMIZH 335 T B, ]
LA #1 EPA 1: RS 4050 EPA B 40 68N ¥ A\ 40 g
SREBP-1¢ mRNA } % [ #557KF.

TMET O J& I8 15 e €0 1) fi fUsR e i}, 485 R R
PA F1 OA 1: VR A2H \PA BAph 20 240 o ff 5 1 L0 B 1 48
Z I N UKL, T2 M R B A M i, H v — g B
WG M AE LA FEPA 12 IR A 4R EPA Huphg] X
A /DA AR AR PE , Hh =R ARl A RS
FHKEE SREBP-1c ik fin, 4NN TG & pit i
i, A A W AS I E . f ok el L, OA [ PA R A
KR PA B i SREBP-1c 3k, (5 IFIEAR
ERWZ 1 EPA 5 LA IR 5 Pl EPA A5 o
F9H SREBP-1c (1335, i/ I H i =B A . 1
DFE HH RS b 3 EPA F/5% LA 4§ PUFA 1] g X}
NAFLD () kA kR BRI ER . #E— P45 Fh
J IV R ) FCAE I 240 BRI I 78 P e A R S T Ve A
Bl ) B AR TERS 14 B 10 JE 1) 2 g AL sk, Sy L 70Bl AiR
T B AL R B
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1350 11 e 0 « B T St B R A A5 T I 1 L S
fits DNEERE . IR LS EE R, T 20
M LA WTEFR Jy Cantrell Z5A1E, P S R MO IEE H
SR N ELER 4y, 2 [B) B SAn | D () e A L i Sl ko R 7S ik
T DUCE B e 0 2 B W R 2R 4 0 2 100% . 53% (3% |
20% J% 20% 2o R NG & E O B U0 Sk BE R T S, AT AR
Cantrell ZE51iE ., Cantrell 25\ hy e Fh W T o 76 R R 55 2 ~ 3
JA R Z MU AT B & B R A, fEIR LA B IR R A2 R,
RS IE P R 2 X B 3T SR AT RS 32 B Takaya 25 B
GERIN, Cantrell ZEAAERR T Bk 5 K4EF s 46, — 2090 iliE &
T AT RUS A, XE B bk T, K S JE 45 . Kotzot
S5 URFSE A H 2 Cantrell ZE 4 E 5 X HE A M SE B0, T 7E
Xq 25 -26 % H T RIS L S

HEAE X Cantrell Z5A1E B2 T £ B RARSE M A A7 (0
T P AR I A T RS9 8 B g 2 ] TR 1 15 O, 3 X i IR 32
Wi — i R R , 25 5 S BRI FiRi2 . CTA ] LLBRkh X —
AR NIEIR 2 A P UL 78 T LS TR 56 2, %o 35 28 1
T RV, B AR DA U 2k AT R A e [ 1 45 S W
A5 LR A 2 PR R AT, CTA E B RSN 280 B
SN, R, CTA ZEEMG 3 FE I ] 28 32 W b
AT A, He U U 4 B AR 48 , AT R /b PR B LIS 3

PR T BN RS KRS . — SRR T R I
TE RSN S 7 B SRR e PR AT LA JG I e 3R B, SR, d i
MIP VR ] LA IOZ A A T2 W, I D 2 6, T i 17
RBH IR X T Cantrell ZE4E A S5132 W, AN JFEALI
IRSE IR0 R R SR A AE S5 % LA CTA S48 A ]
KERAT B HER ) 451 o
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