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SR 24 h B 48h B, IREH 0~240 pg/mL #) HDHL %t HepG2 4afit, £ 4% . 30~240 pg/mL HDHL T 2 2 M HepG2 ¥ A2
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Abstract: In this study, the effects of the visceral lipids from Haliotis discus hannai (HDHL) on lipid metabolism of human hepatoma cell
line, HepG2 cells, were investigated. The HDHL fatty acid composition, HepG2 cell activity, and the content of intracellular cholesterol and
triglycerides as well as the mRNA expression of fatty acids metabolism-related genes were examined. It was found that the unsaturated fatty
acids in HDHL accounted for 59.50% of the total fatty acids, of which polyunsaturated fatty acids accounted for 29.71%. After an incubation of
HDHL and HepG2 cells for 24 h and 48 h, respectively, HDHL at 0~240 pg/mL had no toxic effect on HepG2 cells, whereas, HDHL at 30~240
png/mL could significantly reduce the total cholesterol content of HepG2, with HDHL at 30~120 pg/mL causing a significant decrease in the
content of intracellular triglycerides. The qPCR results revealed that in HepG2 cells, HDHL could significantly reduce the mRNA expression of
fatty acid synthesis-related genes SREBPIc, ACCI and FAS as well as fatty acid transport and absorption-related gene CD36, while increasing
the expression of mitochondrial fatty acid oxidation gene CPTI. Therefore, HDHL might regulate cell lipid metabolism through inhibiting the

synthesis and transportation of fatty acids while enhancing the oxidation of fatty acids in mitochondria. This study provides a theoretical basis
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for the development of lipid-regulating functional foods.
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HEFPENR T EH T B SR DRI, AT o A 7
PUMSR . PURAINGRE 05, AT RIGEDIRE B
MR EEZ R —, &2 M EE. Bl
FERRRPU PRI A rh T, k. DX =R
PEAEY), TEAENGNIE. B, EEEA - hEs s,
SN (Haliotis discus hannai) XFRAFEAA, &
KEPEEER T R AL FIMERIMR L —. gt
T HFE UG R T, NS HIR A
AEBENR, — AN TR RS s Tk R
Feo AHSEPR b, SENIES A FEE MRS, Hials
PAH M =R AwEAR v 1, S KERAAIEIR,
IR R AT B AR D R 2 I DRI Y U R 4
WP BER, AR IR BT ORI R 5T 1 55 R 1 I R
(P E BT IR BE A« AFHE4HR HepG2 4HH B A
PEREACUNSE IR AR R ThRE, H H 5 T35, RELL
Tl B2 [ B A DA I FE B AR FE O i 22

AHFAE IR LSRN ENR BT (Haliotis
discus hannai visceral lipid, HDHL) ZBEEHEEU T Z K]
BT EEA b, PRI o 34T 24T i 4
BE S B6 U S i S5 6T HepG2 4 AL vS 1521 o A6 58% &
HDHL /5 HepG2 # i A H-yih = Fis AR [ i 5 5, 38k
HDHL %} HepG2 4fd 9 IR it SRAR T4 FH o H-50 1
AN[FEVREE HDHL % HepG2 4 iR BT AR AH IR
IRIIRZ, PR SAL, IERRE BT )
R AR DA .

1 HRSES

L1 A#

1.1.1  FEBmipeAZ R 5m

HepG2 A 4 H ) 3£ 1 Hp [ Rk B gL R0 4% 37
VIR 2 2> B 4l L (KCB200537YJ). HDHL
TR AR K SRR ARt 30T
REELRE DA N ERL, R 95% SRR NI,
£ 35 CHHMTR IR 2 Ik, FFIK 3 ho RATEHRNT
BEMRIEAT I LA B, SRR RFLIREE D101 #7401k
33| HDHL. HDHL )3 B 5 o bt 12 8 [ A e
AOAC 996.06 FATIE, SiFRNFK 2.
1.12  EE2X5 A4t

DMEM/High Glucose i3 57314 H HyClone 2~
; Trypsin-EDTA Solution. 7% %/§ % % H BBI
Life Sciences A #); A4+ 17E (FBS) W H Gibco A Fl;

DMSO I H Sigma A5 4HALE5E I A0 fo 25 A I
FIMTS Jz PMS 4374 E Promega /A 7] Al Sigma A 7] ;
H = (TG). & fH [ EE(T-CHO)M & iRk 7 & W H 7
TR AEY) TREE U RER40M0/40 B A RNA $EEL
WAE (DP430) W H RARAMEHE dbs) AIRA
#]; PrimerScript' ™ RT Master Mix (Perfect Real Time)
AN G E Takara /A#); FastStart Universal SYBR
Green Master (ROX) qPCR 7| &4 E Roche /A 7] ; 4]
M35 FEAEM I H Corning /A &) A Fisher 24 #]
113 ETEEBEE

Galaxy 170S —S4bkE57746, Eppendorf 1% [H ;
Class I BSC 4E¥%2 445, ESCO #ilindk; DMIS 5 &
SIS, Leica f[H; Infinite200Pro MEFR{X, Tecan i
;. 5702R 5 AAARE O, Eppendorf f8E; 5810R
[FE VAR B0 L, Eppendorf 2% ; TissueLyser II /i
HHLHEA, Qiagen fEEH; LightCycler®96 qPCR
%, Roche Ffit:; BSA224S 434K, Sartorius fH[H;
GIS4DWS S 287K Wi, B A TR A 7
Unique R30 2i7KAC, BtESERFAAESAIR AR .
114  EZERAH

HepG2 45 435779 : DMEM/High Glucose 41
Juks 7%, 10%FBS, 1% 5 HR/MER.

MTS i : FREX 84 mg MTS ¥ fi#T- 42 mL DPBS
o, IRANSERE 15 min £ MTS 5S4k, 1 pH £
6.0~6.5, £ 0.22 um JEMEEILE, #E-20 ‘CLRIE. PMS
M 1.84 mg PMS ¥y A f#ET 2 mL DPBS H1, 0.22
um JEMEILSE, BEE-20 CLR1F. MTS/PMS JRA:
2.0 mL MTS f##5 100 uL PMS #FIE2] .

1.2 o7k

12.1 HepG2 fmftizF

HepG2 i E T 37 °C, & 5% CO, IKE MR F744
iR, AR TSI A ERIE 80%~90% BV AT kAT
1:2 8% 1:3 ££4X
122 miREmnz

K MTS/PMS {015 HepG2 4G, e 5
%2 CellTiter 96® Aqueous Non-Radioactive Cell
Proliferation Assay (Promega) {7 & 45, LL 1x10°
cfu/mL 2055 FEFER HepG2 40T 96 FLAH AR -
W, BRI RGN 96 LR GE AR SRR B T
DMEM i 738, YURALTE 12 ho B 5K 59 Al
HNNEAERT (0~960 pg/mL) SIS HI L0 & 53
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24 h 5% 48 ho K MTS/PMS A TAIHTEETC LG
DMEM bR 7236 0L 1:5 ILLBITR S, 15240 pRis T
M5 TAER . WL R RS, BFFLIN 120 uL
LS PRI E TAEWR, 37 CHEFRMDBOLIEE 45
min, BEFRCRN 490 nm MBI

123 @ielHdm =6 (TG). B 2E 5
(T-CHO) n|%

LL 2x10° cfu/mL 4HAES R HepG2 41HET 6
FLAnp R R, 484 0 pg/mL. 30 pg/mL. 60
pg/mL. 120 pg/mL. 240 pg/mL #1480 pg/mL HDHL
SRl E LB 24 h 5, BRRr¥ERIE i, H DPBS 2%
MBI 1~2 Wk, 4Hps B anieE] T, HEET
400 puL DPBS A1, FHZHZUT BEASGHEAT 40 Ao B e s B
P LIS HATATIN . ELAAKS DU R 2 HE ot e R
Y.

124 JShrBRARiHE #2548 X L B qPCR M2

LL2x10° cfu/mL 4} B Bl HepG2 4HH T 24
FLANMRE TR, AHA 4 30 pg/mL AT 120 pg/mL
HDHL i & 4bHE 24 h J5, FERpiiaRk LG, LA
300 uL ZHAZHER, M0 RNA RIS AR B 5%

N M/ 4 B S RNA 3R BRI F & v 5. R A
PrimerScript™ RT Master Mix (Perfect Real Time) X
S35 1 pg cDNA. K cDNA L3, 3%, 3%, 3%
3 ERRRERRE, FFLAMONEENR, i Power SYBR
Green PCR Master Mix 73 I BC il #-ZE K ) qPCR A R
qPCR kAR 95 CTUALTE 600 s; =k
195 °C 10s, 60 °C 10s, 72 °C 10s (40 MEH). &
W & BRI 5 5 | 0 S8R S a2, DAY AL
HIRE] 90%~110%, A2 51 /e H 1)
BRMRER B, & HIEER R RS W5 3
FBACEEIER 1 fos.

IRAEFRAE MR E5 R, TR cDNA IS M
BRAH. H IR AR R 5 ) e 5 | DR BE, - RIS A
H 18s rRNA 1EANZSER#E4T qPCR M. fTH
LightCycle® 96 SW 1.1 #4441 qPCR S5
B, R 2R RS R R AR R A
125 ZKIBEAIE

8] SPSS B A HAT G it 404, HEERE T
7 (one way ANOVA) M1 i irdilinlz2 R, *3&
NERMNRAREENEER (p<0.05).

1 BEFRAISHEXEE oPCR 5149513
Table 1 Primer sets of lipid metabolism associated genes for gPCR analysis

B 7140 4 AR A3 (5°-37) Genebank No. A% Lk PCR 4% /& /bp
SREBFIc-F3  GGAGGGGTAGGGCCAACGGCCT NM001321096.2
SREBFIc-R3 CATGTCTTCGAAAGTGCAATCC 3] 50
ACCI-F GAGGGCTAGGTCTTTTTGGAAG NM198834.2
JIE o BR A AR, ACCI-R CCACAGTGAAATCTCGTTGAGA [4] 3
KEESE ACC2-F ACCAGAAGCCCCCAAGAAAC NM001093.3 380
ACC2-R CGACATGCTCGGCCTCATAG 4]
FAS-F1 CCTGGCTGCCTACTACATCG
FAS-R1 CACATTTCAAAGGCCACGCA Avasnd 102
CD36-F3 TGTCCTGGCTGTGTTTGGAG
1 e Bl CD36-R3 AGACTGTGTTGTCCTCAGCG L06830.1 280
PP -5 FATP5-F ACACACTCGGTGTCCCTTTC 5 %
FATP5-R CTACAGGGCCCACTGTCATT
PPARc-F1 GGAAAGCCCACTCTGCCCCCT XM011530239.2 s
PPARc-R1 AGTCACCGAGGAGGGGCTCGA [5]
CPTI-F AAATCAATCGGACTCTGGAAACG NM001876.3
Jg 1o B A CPTI-R TCTTGGTGGCACGACTCATCTT 6] 1%
A# AR ACOX-F TCCTGCCCACCTTGCTTCAC NM004035.6 s
ACOX-R TTGGGGCCGATGTCACCAAC (4]
CYP2EI-F1 CCCAAAGGATATCGACCTCA NM000773.3 106
CYP2EI-R1 AGGGTGTCCTCCACACACTC [5]
A AR 18s IRNA-F CGGCTACCACATCCAAGGAA M10098.1 187
18s rRNA -R GCTGGAATTACCGCGGCT [7]
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2 HERSSH

2.1 HDHL 4447

WA S SR URIAR I AN AR s
SEARE AOAC 996.06, FIFSAHEIE A FRIEXT HDHL
IR T By 134T o0 b Forb, IR TIR & E=1R A IS
TR+ AN IR TR+ S R TR . G5 R, $2H
HDHL AR TR o5 SRR & & 59.50%, Horh
ZAAREITER 5 29.71%, ©-3 JENIERFN -6 iR
BN 11.31 F110.93 g/100 g.

%< 2 HDHL A8RERK 9> 434
Table 2 Analysis of lipid composition in HDHL

= P AE & B R
B
A(g/100 g) EoA5/%
hiEYirgind 75.23
Ao Fa s R 29.74 39.53
A0 g oy iR 44.76 59.50
3 RAR ARG B 2241 29.79
% ThoAaflg ek 22.35 29.71
R X G rda 0.73 0.97
2.2 HDHL 2 B4 %t HepG2 48 fig, v M #y 5 vl
120 - 24
Y 48
100

80

60

40

Cell viability / (% of control)

20

0 N N N N N N N
Control EtOH 30 60 120 240 480 960
Concentration of HDHL / (pg/mL)

[l 1 HDHL %t HepG2 ZAAEE M-S/
Fig.1 Viability of HepG2 cell following exposure to HDHL

i HBALAR, *p<0.05. FEFR.

A 78 ik 4 B v PR AT I HDHL 2 34 %
HepG2 AHMAFE M52, IO ) HDHL
FEAREE AT T T 2R BE VA . DAANES
TS5 LRI EtOH ff) HepG2 4143 e =S
F0 REZH ANV 0 R 2H . SEa0 25 kB, HDHL 5
HepG2 4HiLH557 24 h, =ik FE¥ HDHL BH—E K
YRR, 4RI F] 480 ug/mL KHFUEXT HepG2 4
JL = A A F o MR EEAE 30~240 pg/mL ¥ HDHL
S HIVEAT HepG2 24 h 548 h, X HepG2 4Hi& %
BITAHIVER o R 240 pug/mL {24 HDHL #2547

T HepG2 fig i RA)_FFRIKEE .
2.3 HDHL 2 4%t HepG2 4y +H 7 = B

BB RELTE B B R )

0.4

0.3—7 %

0.2}

0.1F %%ﬂ%ﬂ%

B

" Control EtOH 30 120 240 480
Concentration of HDHL / (ug/mL)

& 2 HepG2 4R ABEEZ S 2410
Fig.2 Effect of HDHL on TC accumulation in HepG2 cell
0.20

NElE

0.10

*
0.05 /

000
Concentration of HDHL / (ug/mL)
[E] 3 HepG2 AT H =B 2 SN
Fig.3 Effect of HDHL on TG accumulation in HepG2 cell
Y Py SRR (B 2D A =Ts (13D &=
ML R E IR, 30~240 pg/mL HDHL 7] & 2 [
HepG2 o JIH[E fE & &, 30~120 ug/mL HDHL JL0F
HepG2 40 )=, A A H Ml =He &5 B2 B,

2.4 HDHL £ 4%t HepG2 4 g i B 15 35t

Cholesterol / (mmol/g prot)

Triglyceride / (mmol/g prot)

K HE B mRNA %1kt &0

AR HepG2 AHMIE 14 A A PN H Ik =B AT S I
BB ELE R, R 30 pg/mL Al 120 pg/mL 1EN
HDHL #2HU%F HepG2 4 Jfa Ji 1y i A X AH OG 5= X
mRNA LK FEI AR . SR i) 10 AN B
HE DA A0 A [ O T o 45 A B s T Csterol
regulatory element binding transcription factor Ic,
SREBFIc). Lt A 21 1 (acetyl-coenzyme
Acarboxylase 1, ACCI). L BE4HEE A BRALEE 2

(acetyl-coenzyme Acarboxylase 2, ACC2). HEWifRE
J it (fatty acid synthase, FAS) B ERHEIE 5 5(fatty
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acid transport proteins 5, FATPS5). el ALHE (fatty
acid translocase, FAT/CD36). iLSEAYIBEIRIGTAY I
&S24 o (Peroxisome proliferator activated receptor o,

PPARa ) WA B, JiF Bt % #2 B8 ( carnitine palmityl
transferase, CPT1). B4 A 4Ll (acyl CoA
oxidase, 4COX)- 4}l 4.3 P450 2E1 (cytochrome P450
2El, CYP2ED), YINRENIIRG b MR e
WA B 7 IR ST S i S AT AH DA S e i 0 O

£
20 E3 Control
E EtOH
E330 pg/mL HDHL

{0120 pg/mL HDHL

0.5

Relative mRNA expression
=

0.0

& 4 HepG2 YHAEASRAER S RXHE X EE mRNA FRi&
Fig.4 Effect of HDHL on mRNA expression of lipid synthesis
associated genes

20 E3 Control

E= EtOH

E330 pg/mL HDHL
M 120 pg/mL HDHL

Relative mRNA expression

&5 HepG2 ZHABAR FRIRUYAUIE S ER (& mRNA 3Rk
Fig.5 Effect of HDHL on mRNA expression of lipid uptake
associated genes

20 E& Control
E=IEtOH *
£330 pg/mL HDHL i
L5} 0120 pg/mL HDHL

0.5

Relative mRNA expression
=

0.0 —™

PPARa  ACOX P CYP2EI

& 6 HepG2 4HAEASAAER S A HE X EE mRNA FRi&
Fig.6 Effect of HDHL on mRNA expression of lipid oxidation
associated genes
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WRERER, X4 HDHL EEIKEIL 120
pg/mL i, 55t AR AH L HepG2 2 Mo i i & & oAt 56
LR SREBPIc. ACCI. FAS SEAHWRIEMC (K4,
NE B USCAH ORI Rl CD36 Rk w24 (Bl 5). 30
ug/mL 1120 pg/mL [¥] HDHL 7 &35 1% 5 HepG2 4
i fig i R A A AH 9S4 K] CPTI mRNA fZRIE (& 6).
(R, BIF 7045 SHE KT HDHL T g A2 i i 30 AR R &
FRANIR IR G 12, [RS8 s 2o A v AR 0 R L AL A T
X HepG2 ZHMafIE i RAER BT TEA -

3 Tig

TG TR T 23 g T R ZH e e e 22 5
Wi g R AR R A, e e T, &
B4 0 AN AN R T s i 6 R AT IR D R
Y BERARR A A IR O 140 2 98 R i P AT
FUN 5 2] AN R AR R AN 22 ANV AN g i R 2K BRI
FEHZAF FAS mRNA A B0 R 2H A v AT iy R 2i
SRR, R AR AR 5 AN PR S IR 1) 2
KR, Tillander &5 N W 503K B S = HE 5 Ok & 19
C57BL/6T /NS s in ey AN A R yoh 257 m] 2 1 I i B
FHUR TR, (H - FRBCRAE, (ERLEHE
ARMFM, AHF 5t 8 4% HDHL B g gt
17 7I5E, 45387~ HDHL & & NMEFIAEIRR, He
IR ELE B 59.5%, HDHL 7] {235 41k HepG2 41
faHt TG A1 T-CHO &8, HARERNRRETEN,
B JE X HAE FBLHEEAT TP

NEWIE & sz B B AR MR A IS 5 & F B R
2 (7). SREBPI J2& [ BEE 15 oib4s & 8 H FIR
T, JERERET, HEZSSENR. Hl =5k
FVR TR AU AR DG R 1) 3R I8 4% . %2 SREBP-1c
AT RIEEIE RS ACC. FAS. SCD. i % B4 (GK)
ARG SR AR IS (PEPCK) 5% 3R,
Hod FERIA 2 AR R AR R L,  NENT& st
BT AN SR RS E AR 107 40 M 2 23 RO R o S o 8
LB ZERERE . R SRR G TS Qo rh )
M EEF SREBP-1c it &k, [k, |
SREBP-1¢ i nJ sl M AR 7 AR AT 58 AR A -
ACC AL ZBEhNG A BRSO —BEARE A, 2RI
A RPRER. ACCl EEAAET MMz H, HERIE
BOERIA SR IERI R . TR RN, mi
IR ACCT FEBR ] BEARS ARG 02 & i/ 22 i &
0, (EXH IR IR AL I TEREmA . FAS J2HRITTIR & A
(1) ZER A, $0H] FAS miT LLIg D RE TR 1 s
MR TG A28, A AR AR 7 - S5555 (PR A
NE IR & R AR v R DBl S L s s R 1 e
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PR IEPEY) TR 15 B A oG e AR F 1) R
Fro ABFFiH HDHL $2BUP ] B35 B HepG2 4
W1 SREBP-1c W3k, [FIF1ERE FAS A1 ACC SN &
BAE S IB A SR 1 N, IHEN HDHL n] GEiE it
) SREBP-1c WIZRIA, Akifisma g 5 & pkH S 2L K]
(EESE, FEIRMIR G SZI, s o 2R
JE TR G AN 5 P AR A AR R A o 75 2
THFSE. Bargut ST 7048 VRIS fh A R & T
IS HH] SREBP-1c A FAS 1283k C5TBL/6 /N R
PIFFRESR A= 5,  [RIRHIEdE PPAR-a #1 CPT-1 [HERIA
MIMERE CSTBL/6 /N B 484k, FBTAT 4. Liu
S5 X R BE N RK B RIS (Cucumaria
frondosa) BEfLENE (EPA-PL) &I, EPA-PL Al H XY

AR ER, RIS FATE TG, TC AK°F, Y
INER BT R DR R 203, 3BT SREBP-1c FAS.
G6PDH. ACC. SCD-1 Fl CPT-1a % i85 =5 A0 I3k
RAMH BRI & e s e il B T e
VIRRIR 24, s Y i B R TE

{5 40t 2 s AF VST A 2 ) A 0 R A s A R A
GEIRERGE /), IR FAS. ME. G6PDH % SREBP-1c¢
1] mRNA 35 T i A 2 By U ol e 25 2 /s
IR R B SR A B, X AR AT
RN TS R B ATIEIL S AMPKa @ EE##H] ACC
WE, MTTREM AR R Akt DRI S e AR I
PEVRIE M R ] A BT BT 7 TS5 08 R Tl R

BT

TR
)
| FATP |
[ memimam | [ acct | [ F1s | [ 4cs |
|—» ZERAHATA 7 A g R A
A
R |- PR o
r =i
ceri | | bk l
[acox | [ bsdemmsh | F{ mmmge =
cyp2El | | kLA Jig i
I

& 7 PR EX EEREE

Fig.7 Hlustration of lipid metabolism associated genes

MR SA A EE R AR R I SR IA JL
kiR, FEGFLEII,  TRIDTER PRI IR N
BAEAL, AELRRARR AL B A b R R, sk
FAERAT B AT Eg T, AT/ NT 20
HITE DT ERAR, T I A Al AR 0] 58 e M A S T 7 PR
AL, R R o-FALR o-FALH T EY,)
it AHF7TiE LY HDHL J&ix =F s lile 2 Ak is
R OCEREL R (RIS AR, 234 HDHL X g 7 R f
fRIRZNE . CPT1 SR RARREIIR B E AR I
BEVTEE, XTART o At pe B A B A iR AE
CU, gl DN R AR AR R AL B I B B by,
T 778 U B R R 2 A QTR HE %, T D7 P ek
ANGEFHNFZR . Nyman LA FIR B CPTla
BT IR S TR 28 R RIS TN
U L EUAE W AR PR P2, AT L CPT 1a BREE AT HEAE I
DU diMugE G . ST HDHL /EH T HepG2
Y 24 h 5% CPT1 2 RZRIA 15 FAF 38 HDHL
AT I I I i AR R AR 2R Ak 1 S AL AT 98 i

AR5 SR AR . AR TR /N ERAR TR 2.5% B0t ]
WMEE) CPT1 VAT EEH /KT (1 3G 0, R
WA I 1 /N BRI R R 1) 4, AT AR AR
B 1K B E R TG A1 T-CHO [ 812,

A R B T R P 3 i e sl RN i
HEAN Sy, &AL IIH
LB AR SS B LG FAT/CD36- 4 A5 s i i R 45
A (FABPpm) Al FATP, M CD36 kK44
HE TR 2 BB, CD36 ik rl e g ColEFl g
BRI & P, KAEEAR IR MRS CD36 M
FL P B AR FR 55 ELEeAR G . IR RN, Sl
i B R R IR 38 AR CD36 ks, FEH
CD36 [1)fEFRIA R LCFA AT A g 5 TR
AR OGN AR TR 1 R 05 T R A R AR o o
CD36 thiFERFIAMIM AR, WYL s R
R IRAR I T s SR AR ML T, SRR R PT R i
FE ARk 5 5 A0 K BRI 11 25 5 A U g s 1) R A
[F BRI FASS ACC SR A B B BRI AAH IC
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(3L RIAH S IE R AP2 Fil FAT/CD36 193527, Li Z5h5F

ORI TENE A It AT 4H B s AR R B BB
FHIER, F+aT7E mRNA FIER H KT K CD36 1Y

K T AR HepG2 40 ) Al i B AR B . ARHIF 7T
H HDHL #] 7ERE /KT 4E R - EAT/CD36 3 [
mRNA {35, Pl HEN HDHL it fK HepG2
JE W RR B8\ TiSHs A A o A

4 5

AW 50 HDHL IR ITRRZE AT 1 34T, WHE
7 HDHL X} AFHE4HH0 HepG2 Agiif Qi s . HF
FiIL, HDHL H& & PFIAMAIIRIIRG, v B3k
i HepG2 4 P ot L[ BT H- vl =B & & o dk— 2Dt
FOR I HDHL 7] 235 P HepG2 4 ARITIR & RiAH

KK SREBPIc. ACCI. FAS FE TR W oA 5
FE[R CD36 mRNA /K THIFRIE, HEmgebiid g iR

HER CPTI 3%k, [Rltk, HDHL w] gt i fig
R & AN IR i, BRIy TR A T 2
A ORI BT, X HepG2 Al fiE i RN
BAWBLERTBIER .
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