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AR 2 2 PR A S B A\ BT 2 4 HepG2 S B
ETERM

BROL', SKIARB', REEC, TR, R’ ¥R, B, NES'
(1A EKZFRRAT, B RifK &R TEARFL ST (A1), BELEFEMIERIAL SMAF R E 5
B%w, ARG EEAEDTRILA)AWRERIF P, 4@E T 361013)
(2. 18 )P K FAMAF EHARFR, BEEM 363000) (3. AITKFIRESAEFE, 82A17 361013)
WE: AFRARITT 9380 Haliotis discus hannai ) W BERE SR ( Haliotis discus hannai visceral lipid, HDHL ) <F AMF & 4 i, HepG2
#9069 %57h, T HDHL A8 BB R4 HepG2 fmftlid th . 4mfe, i A [ B Fa-bit = BS 4 A B G I BRAXHAR X mRNA AR 69 %34
FOLAT T AR, BFR AL HDHL F RieA=fe il & SRR BR &F 59.50%, H-¥ % TeA=felri & 29.71%. HDHL 5 HepG?2 mje.
IR 24 h B 48h B, IREH 0~240 pg/mL #) HDHL %t HepG2 4afit, &4 %57, 30~240 pg/mL HDHL T 2 & MK HepG2 ¥ A2
B24-%, 30~120 ug/mL HDHL 3t HepG2 %afit)s, “afio M b 854 R 54K, qPCR £ % 57 HDHL T 2 % [4/X HepG2 @/t
Re B AR < H B SREBPIc. ACCI. FAS %28 WrBAAHE RMAR X 2 F CD36 mRNA /KP4 £3%, 125 LA As B BAL L ® CPTI
#9k3A, B, HDHL T g&:@ad3mH| I8 0 BR & mAnlg I BRAEE , 3EaR RALIR T IE Iy BR L 538124 2GR e s i Xast, TR A
RE TR h e e b T L AR R R
KHEIR): AR, skeUEs; WIRRSRT SRS

Lipid-Modulating Effects of Visceral Lipids from Haliotis discus hannai on

HepG2 Cells

CHEN Bei*, ZHANG Bo-chao®, WU Yu-min®, QIAO Kun*, QU Hai-dong®, XU min*, PAN Nan*, LIU Zhi-yu*
(1.National Research and Development Center for Marine Fish Processing (Xiamen), Key Laboratory of Cultivation and
Highvalue Utilization of Marine Organisms in Fujian Province, Fisheries Research Institute of Fujian, Fujian Collaborative
Innovation Center for Exploitation and Utilization of Marine Biological Resources, Xiamen 361013, China)(2. School of
Biological Science and Biotechnology, Minnan Normal University, Zhangzhou363000, China)(3.College of the
Environment and Ecology, Xiamen University, Xiamen 361013, China)

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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BAEE: WBE 1972-), B, #t, BREASTL, WRAE: KRN ISEEFIRMR
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for the development of lipid-regulating functional foods.

Key words: HepG2; Haliotis discus hannai; visceral lipids; lipid metabolism

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, &
R R THMER R R —. Saaiif
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 SR N NER BT (Haliotis
discus hannai visceral lipid, HDHL) ZBEEHEEU T ZH]
BT EEA b, NP R TR i 34T 20 AT ik 4
BE S B6 U S i S5 6T HepG2 40 A vS 14521 o KGN 98F &
HDHL /&5 HepG2 # i A H-yih = s AR [ i 5 5, 3ok
HDHL %} HepG2 4fg 9 IR it SRARIT-FAE - H50 4
AN[FEVREE HDHL % HepG2 4R BT AR AH LRI
IRIIRZE, PR BRI, IR AR BT T
R AR pE DA .

1 HRSES

L1 A#

1.1.1  FE8mieA X5 m

HepG2 A e 4 ) 32 1 Hp [ Rk B gL R0 4% 9
YR 2> i (KCB200537YJ). HDHL
PRI AR K= TR AR ARt 3ROy
PREELRE DS N ERL, R 95% SRR NI,
£ 35 CHHMTR IR 2 Ik, FFIK 3 ho RATEHERNT
WEREREAT AL B, FHERIFRFLAE D101 @E474lifk
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;

2

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|04 H Roche /A ] ; 4]
M35 FEAEM I H Corning /A &) A1 Fisher A ],
113 EZEEHEE

Galaxy 1708 4 {Li:5 7746, Eppendorf & [H
Class [T BSC “E#p2¢ 44, ESCO #rind; DMIS {5 &
SIS, Leica f[H; Infinite200Pro MEFR{X, Tecan i
+; 5702R 5 XA E O, Eppendorf f8E; 5810R
FEA %R B0 L, Eppendorf 2% ; TissueLyser II /i
HHHAFEA, Qiagen fEE; LightCycler®96 qPCR
X, Roche Ffit:; BSA224S 43# 1K, Sartorius £ ;
GIS4DWS i 287K Wi, B A R A 7
Unique R30 Zi7KAY, SR AAESAIR A A .
1.14 2R AH|

HepG2 4 5¢ 435773 : DMEM/High Glucose 41
Muki g%, 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 723E DL 1:5 HILLBIITRES), 15240 pis it
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 7 & 4bHE 24 h J5, FERRREFREE LG, LA
300 uL AL, M0 RNA RIS AR B %

M B/ 48 B S RNA S B H S Ui . R H
PrimerScript™ RT Master Mix (Perfect Real Time) X
FESRRME 1 pg cDNA. #4 cDNA LL 3%, 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& FEDRIRE S 51 D S 0% S b 2, DAY 19 2%
HIEF] 90%~110%, I ith A B 51 W7E N B i
FER IR GI.  B IR R 5 | 5 51 e 1
A B EIER 1 R,

MRAEPRE RN 2S5 R, IEFIR cDNA (1) 55
B H BRI R 5 I S 5 R, RIS fef
H 18s rRNA 1ENNZHER AT qPCR M.
LightCycle® 96 SW 1.1 #5341 qPCR S 506(E
SAE, B 2RSSR A A B
1.2.5 ZEAE

i SPSS #AF X EHR AT AT, FRIRERTT
7 (one way ANOVA) M ik s tireilia) 225, *3&
ANERRAAEEEER (p<0.05).

=1 BERAIGHEXEE oPCR 5149515

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

740 A3 (5-37) Genebank No.3X A% S #k PCR =#5& E/bp
SREBF1c-F3 GGAGGGGTAGGGCCAACGGCCT NMO001321096.2 %
SREBF1¢-R3 CATGTCTTCGAAAGTGCAATCC Bl
ACCI-F GAGGGCTAGGTCTTTTTGGAAG NM198834.2 15
) o ACCI-R CCACAGTGAAATCTCGTTGAGA “
B B BR B R A K )
ACC2-F ACCAGAAGCCCCCAAGAAAC NM001093.3 180
ACC2-R CGACATGCTCGGCCTCATAG “
FAS-F1 CCTGGCTGCCTACTACATCG
AY451392.1 102
FAS-R1 CACATTTCAAAGGCCACGCA
CD36-F3 TGTCCTGGCTGTGTTTGGAG
L06850.1 286
‘ CD36-R3 AGACTGTGTTGTCCTCAGCG
RE FrBoliAn % A R
FATP5-F ACACACTCGGTGTCCCTTTC 5 %
FATP5-R CTACAGGGCCCACTGTCATT
PPAR0-F1 GGAAAGCCCACTCTGCCCCCT XMO011530239.2 235
PPARo-RI1 AGTCACCGAGGAGGGGCTCGA Bl
CPTI-F AAATCAATCGGACTCTGGAAACG NMO001876.3 %9
L CPTI-R TCTTGGTGGCACGACTCATCTT tl
B8 B B A AE X AL R
ACOX-F TCCTGCCCACCTTGCTTCAC NMO004035.6 367
ACOX-R TTGGGGCCGATGTCACCAAC “
CYP2E1-F1 CCCAAAGGATATCGACCTCA NMO000773.3 106
CYP2EI-R1 AGGGTGTCCTCCACACACTC Bl
18s rRNA-F CGGCTACCACATCCAAGGAA
A ALR M10998.1 187
18s rRNA -R GCTGGAATTACCGCGGCT 7
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2 HERSSH

2.1 HDHL g4 #r

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 F AR R 5 SRR & & 59.50%, Hh
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

I E fIE I BR-&-2/(2/100 g) & B8 ER L5
BRI 75.23
Ko FaRg ik 29.74 39.53%
TAbAa S I L 44.76 59.50%
BN 2241 29.79%
% ToAfRER 2235 29.71%
B ARG BR 0.73 0.97%

2.2 HDHL #2845 %t HepG2 4 it v& M 1y & vl

B 530 1ok 41 L S RS U HDHL 32 B4
HepG2 AMAFE M52, BG4 ) HDHL
B SR AT T TRAN AR AR T RSP . AR
IS5 LRI EtOH ) HepG2 4143 e N2
FUx R AN R IR . sii gk SR W], HDHL 5
HepG2 4HiL#557 24 h, =ik FEI¥Y HDHL BH—E 1
YRR, 4R IA S 480 ug/mL KHFUAXT HepG2 4
JL = A AR F o MR EEAE 30~240 pg/mL ¥ HDHL
3 HIVEATT HepG2 24 h 548 h, X HepG2 ZHui& 1%
BITAHIVER o R 240 pug/mL {24 HDHL #2547
Tl HepG2 g RAH FRRIRSE .

1 HDHL X HepG2 £BAESE S/
Fig.1 Viability of HepG2 cell following exposure to HDHL
E: BafRRabiR, *p<0.05.

2.3 HDHL #54xt HepG2 41 i/ H it = B8

B B REL T B 1 R ]

5] 2 HepG2 4Aff= ABEIES & 24N
Fig.2 Effect of HDHL on TC accumulation in HepG2 cell
i HafRarkin, *#p<0.05.

(& 3 HepG2 R H H=AE 2 =N
Fig.3 Effect of HDHL on TG accumulation in HepG2 cell

JE: GTRLLE, *p<0.05.

AP S IH R (B 2) A =hE (B 3) &=
MELEREIR, 30~240 pg/mL HDHL 7] & 2 [
HepG2 L H[E B4 &, 30~120 pg/mL HDHL J:§
HepG2 41 )=, A A H Ml =He &5 B2 .

2.4 HDHL £ 4%t HepG2 4 g i B 15 35

K HE B mRNA %1kt &0

MR HepG2 2T 14 L2 A H-e = A i L[
B EIMELE R, B 30 pg/mL Al 120 pg/mL 1EN
HDHL $2EXT HepG2 4 i fig iy R A 3T AH 5 22 [A]
mRNA LK FEI RE R . SR i) 10 AN B
HE DA A0 A% [ O 1 o 45 A B s T Csterol
regulatory element binding transcription factor Ic,
SREBFIc). Lt A R4 1 (acetyl-coenzyme
Acarboxylase 1, ACCI). L BEE4HEE A ZRALEE 2
(acetyl-coenzyme Acarboxylase 2, ACC2). JEWifRE
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R fatty acid synthase, F4S) JEH IR 12 8 [ 5(fatty
acid transport proteins 5, FATP5). iR AIHE (fatty
acid translocase, FAT/CD36). iLSEAYIBEIRIGTAY I
15524& a (Peroxisome proliferator activated receptor o,
PPARa ) « WA B8 JIE Tk %% #% B ( carnitine palmityl
transferase, CPTI). LFEihhiiG A A 4LEG (acyl CoA
oxidase, 4COX)- 4}l 4.3 P450 2E1 (cytochrome P450
2El, CYP2ED), YJNRENIIRG b HERIERG. e
WA B T IR ST S i S AT AH A 5 a0 O
L. WHEA AR R, 2 HDHL fREUIKEES 120
ug/mL Ff, 555 B2 B HepG2 4 i fig i & & BAH <
BLIH SREBPIc. ACCI. FAS &AW EMEE (B4,
BRI RFE Rl CD36 Fk i i 4] (B 5). 30
ug/mL F1 120 pg/mL [¥] HDHL 7] {23155 HepG2 41
HAR TR SE AR SGHE R CPTI mRNA I35 (5 6).
R, W74t SRHEWT HDHL AT 582 i@k Pl AR iR &
FAARIT IR iz, RIS HG s A R A4 o Jig 197 1R S A0 AT
X} HepG2 M fig ot S AR E R FTiEH .

(& 4 HepG2 YHAEASRAER S RLHE X EE mRNA Fi&
Fig.4 Effect of HDHL on mRNA expression of lipid synthesis
associated genes

E: BAFRRAiR, *p<0.05.
Control
EtOH
E3 30 pg/mL HDHL
IO 120 pg/mL HDHL
2.0

—
n
1

o
in

Relative mRNA expression
-
=]

6
)
L

(&5 HepG2 ZAAAAS FRARHSTAE SR EE mRNA FRi&
Fig.5 Effect of HDHL on mRNA expression of lipid uptake
associated genes
i HfELkAE, *p<0.05.

&l 6 HepG2 HABAEAABR L AR R ER &l mRNA Rk
Fig.6 Effect of HDHL on mRNA expression of lipid oxidation
associated genes

JE: STRLLEL, *p<0.05.
3 Wtig

BA ORI ELZ AR TR AL U 25
AR BRI R 2™, TERRRE T, &
2T G R ANV R g 7 R 7 e o e £ R AT T TR
T AR AR 1 R U PP 1) 090 AR i e P 2 AT
FUMEE R AN i 107 PR AN 22 AL AR T RR 4H K SR
EHZF FAS mRNA Rk BOnt BE2H At Al 17 e 2H
BB R A W R R AR AN TR i R 1)
KR, Tillander %5 A B 78 3% B O & I8 07 Ak £ (1)
CS7BL/6T /)N BN in e e FBAE A yoh 257 P72 4 1 g P A1
FERSTRR A NPT, H R ANE] L VRIS
AT AH T ¥ S %t HDHL $HU) - gy sk
T riE, 45R 5~ HDHL & & AMEMAEIR, H&
Tk FLE B 59.5%, HDHL 7] {235 41k HepG2 41
frh TG A T-CHO &%, HBATEMNRTURTE,
s JE s HAE RIBUIEAT T W .

BT & B2 B B A S A A5 5 1% IR e i A
5 (B 7). SREBP1 J& AR5 o456 8 H SR
R, EZERET, HESSRIR. Him=8E %
AV ETHEACH A SRR K I R IA T2 . %2 SREBP-1c
AT HISEIE R FE ACC. FAS. SCD- i HE 8 (GK)
AR B A RIS (PEPCK) A R A,
Hod ik o g1 AR NG ARI Z5 3L, BRI & BusiRs
ETb, TSR ISR AR T 4020 2R AR o 5 i 8
ST, ERERE TR R ARHORI AR 0 AT A e Hh 24
AT WL%E ] SREBP-1c [ BEFIEMY . Rk, i)
SREBP-1¢ i F] Y2 IR D7 SR AR AT 5 MR AR o
ACC AL T5HNE A AR RGN —BEAHRE A, ZEIITR
FHRIER . ACCl FEAF/ET Az, HARIK
BOERI A GO RN A W, mbR
JFFRE ACCT F BRI AT FARA I i o & B A P 2 e i s 25
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L R AR R AL el FAS 2 SR Ak
(0 EE PRI, S0 FAS T A R R 1 2 ak»

MITTREA TG Az, A2 HE PRI AR 7 55200 (8 A
RE TR G BOL AR HH R DG B S L SR R 7 CUsch
PR IS M 5 15 BLA OO M AR A P 1) B
Fro AHFEH HDHL $2HUCHIP] 22 FEAIK HepG2 4l
W SREBP-1c 3K, [RIRERE F4S f1 ACC SR &
BAE S IB A SCIE N B N, FIHEN HDHL n] fEiE it
i) SREBP-1c WIZRIA, AkifTsma g 5 & skl S 2L K]
EESE, FEIRMITR G AZI, s e 2R

JE TR G AN iS5 P AR A AR DR A o 75 2
THFSE. Bargut ST 7048 SIS f & R & T
IS HH] SREBP-1c A1 FAS [1283%870 C5TBL/6 /N R
PIFFRE SR A2, - TRINHEdE PPAR-a #1 CPT-1 [HERIA
MITTREHE C57BL/6 /N, B AL, TR, Liu

S5 0 I 6 AR BE N BRAR B RS INE S (Cucumaria

frondosa) FEfL#ENE (EPA-PL) &I, EPA-PL AJ XL

R B, BRIERAFNE TG, TC AKF, Y
/INBRUE P 4 A AL 43, 3B TS SREBP-1c+ FAS-
G6PDH. ACC. SCD-1 Fl CPT-1a % i85 =5 A0 I3k
RMH BRI & e s e il B T e
YIRRIRZ AL, ZAAEE ) o B B vE 1

{5 it 2 s AF VS A 2 3 A D R A s A R A
BENRTEERE 11, JE FAS. ME. G6PDH } SREBP-1c¢
(1) mRNA 15 R s B AT 2 By By ) st 22 oot /s
SRR BRI R A R, AR LA T
RN TR I AT IEIdE0E AMPKa @ g4 ACC
Wk, TR A U™ BRI s B R AR it
PEIRIE MR ] R BB BT 7 TS5 8 1R T R

BT

&7 BERAERICHIEXEEREE
Fig.7 Hlustration of lipid metabolism associated genes

REWR S R AR AR I SE A A
kiR, FEGFLEII, TRIDTIREE R IR N
PAEAL, AELRRARRL AL B A b R R0, gk
FAERT B AT E T, TR T 20
HITE DT ERARY, 1 I SR A Al A 0] 58 e B A S T D7 PR
AL, ToRAA R RN o- BT o-FALH T E)
It AW 7EIEILY B HDHL J&ixX = la lile A A kis
R O R (1 RIS AR AL, 234 HDHL X g i R
RN . CPT1 2ZRiANRIIE p F AR 15
BT, X AE DT B ek e B B A E
CU, gl DU N LR 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

6

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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(R RIAH JEHE R AP2 Il FAT/CD36 13657, Li S0
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