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Effects of lipid-lowering drug Orlistat on proliferation and apoptosis of hepatocellular
carcinoma cellline HepG2 through targeted lipid metabolism pathway
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[Abstract] Objective To explore the function of fatty acid synthase (FASN) in the
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progression of hepatocellular carcinoma (HCC), in order to provide a favorable theoretical basis
for the treatment of HCC. Methods The expression and enrichment pathway of FASN in HCC
tumor tissues were analyzed by bioinformatics. Cell Counting Kit-8 (CCK-8), colony formation
and flow cytometry were used to detect cell viability, proliferation and apoptosis, respectively.
Quantitative real-time polymerase chain reaction (qRT-PCR) was used to detect the level of
FASN. The expression of BCL2-associated X (Bax) and B-cell lymphoma-2 (Bcl-2) was detected
by Western blot. Lipophilic fluorescent dye BODIPY 493/503 was used to detect the accumulation
of neutral lipids, and the levels of free fatty acids and glycerol were detected by reagent kit.
Results The expression of FASN in HCC tumor tissue was higher than that in paracancerous
tissues. Based on verification in an in vitro cell model, the results showed that compared with
MIHA cells, the expression of FASN was significantly upregulated in HCC cell lines (Huh-7,
HepG2, Hep3B) (P<C0.05). Compared with the control group, the expression of FASN
decreased in cells in the si-FASN group, but increased in the oe-FASN group (P<C0.05).
Compared with the control group, the si-FASN group showed a decrease in HepG2 cell viability
and clone count, while the oe-FASN group showed an increase in Hep3B cell viability and clone
count (P<C0.05). Compared with the control group., the apoptosis rate of HepG2 cells increased
in the si-FASN group, but decreased in the oe-FASN group (P<C0.05). Compared with the
control group, the si-FASN group showed an increase in Bax expression and a decrease in Bcl-2
expression in cells. The expression of Bax decreased and the expression of Bcl-2 increased in the
0e-FASN group cells (P<C0.05). Compared with the control group, the neutral lipid content
decreased in the si-FASN group. but increased in the oe-FASN group (P <C0. 05). Compared with
the control group, the levels of free fatty acids and glycerol decreased in the si-FASN group but
increased in the oe-FASN group (P<C0.05). Compared with the oe-NC+ DMSO group, the
expression of FASN decreased in the oe-NC— Orlistat group cells decreased, while compared with
the oe-NC + Orlistat group, the expression of FASN in the oe-FASN + Orlistat group cells
increased (P <C0.05). Compared with the oe-NC+DMSO group, the proliferation level of cells in
the oe-NC—+ Orlistat group decreased and apoptosis was induced. Compared with the oe-NC +
Orlistat group, the oe-FASN + Orlistat group showed increased cell proliferation and inhibited
cell apoptosis (P<C0.05). Compared with the oe-NC + DMSO group, the expression of pro-
apoptotic factor Bax increased in cells of the oe-NC+ Orlistat group, while the expression of anti
apoptotic factor Bel-2 was reduced. Compared with the oe-NC+ Orlistat group, the expression of
pro-apoptotic factor Bax in the Orlistat+ o0e FASN group cells significantly reduced, while the
expression of anti-apoptotic factor Bel-2 increased (P <C0. 05). Compared with the oe-NC+DMSO
group, the neutral lipid content, free fatty acid level, and glycerol level in the oe-NC-+ Orlistat
group cells reduced. Compared with the oe-NC—+ Orlistat group, the neutral lipid content, free
fatty acid level, and glycerol level in the oe-FASN + Orlistat group cells increased (P<C0.05),
Conclusion The results of this study emphasize the role of FASN in the promotion of HCC
progression and lipid metabolism. The fatty acid synthase inhibitor Orlistat can inhibit FASN
expression, which can inhibit HCC progression by regulating reprogramming in fatty acid
metabolism.
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USA) #4794 %5 44 . Orlistat I [ Sigma(USA),
ffi [l 20 mmol/L iZiFI A H HepG2 40 1",

1.4 SEW %2 )6 % B PCR (quantitative real-time
polymerase chain reaction, qRT-PCR) f#
TRIzol 1ot 7 4& B 48 A 7Y & RNA, #4E Prime
Script RT 77 & B9 U8 43 S 4% 5% 0l cDNA. A H
AceQ qPCR SYBR Green Master Mix ( Vazyme,
China)7E ABI PRISM 7500 real-time PCR System
(Roche, Switzerland) I #f 17 qRT-PCR, i i
27 0P Yk A B R R ) 3R 35 . GAPDH /R Y
ZHEH, SIS 1.

% 1 oRT-PCR 5| #1 /% 5|
Table 1 qRT-PCR primer sequences

HH 19751 (5'—>3"

FASN F: TGCCCTGAGCTGGACTACTT
R:AAAGCTGCTCAGGACCATGT
F:CAAGGTCATCCATGACAACTTTG
R:GTCCACCACCCTGTTGCTGTAG

GAPDH

15 A RPN TE L (Western blot) ¥ )5,
V20 i T A S R T R R R A ) B 22
R AR B SRR E R B, B ORF A R
3| PVDF & F, ff F 526 09 JIE NG 28 05 6 5 5 1A
RJEH PVDF [R5 5 —HifE 4 CTITHELIKR. #
PEEFIF S Z I F R REZRTHE 2 h, &
Jei o i A2 R R T 2R G %o 2K 1 Tl AT AT AL
PP H FH DL —$1: anti-FASN, anti-Bax, anti-Bel-2 .,
anti-B-actin(abcam, UK) ,

1.6 it %t4& 8(cell counting kit-8, CCK-8)
Fee 24 hJE  WCEE AN, R IR LA AEAL 3 000 A4t i
F 2 A A AR 96 FLAR . A5 5% QAT AE 37 °C By
R FRA T R 0.1.2.3.4 d. K5 3R 4 424l
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CCK-8 A HAT o tr. WH 2 h 5 1L I REBG bR
A A AN FLAE 450 nm P K T AL .

1.7 SRR KA AE 6 fLakh, AL
R 1X10° AS4ME L, IF7E 37 "CHY 5% CO, H 348
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F-V(Annexin V) — S5 &5 % )G Z BE ({luorescein
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Fe Y2y A8 h 5 . 20 M A JBR 2R 1 W AL B RR 3R 22
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AW M A S # Y Annexin V-FITC Fl P1,
T4 M {Y (BD Biosciences, Franklin Lakes, NJ,
USA) WL T2 40 I K F-
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ML AE PBS vk, 400 2 R W EE [ E , JF 78 % IR
T A BODIPY 493/503(1 mg/L) 44 {4, 45 min,
Hoechst & J¢ 40 il #% 15 min, f# ] 2¢ % & i 5%
(Olympus,Japan) £ i 5058 Y {4,285
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Table 2 mRNA and protein expression of FASN in cells

(n=3,7 +s)

S mRNA /K KT
MIHA 1.00+0.09 1.00+0.11
Huh-7 2.4140.14% 2.3040.21*
HepG2 3.25740.23% 3.024:0.31"
Hep3B 2.2340.21" 2.1340.24"

F {8 82.934 39.961

Pl <<0.001 <<0.001

* P {H<C0.05 5 MIHA % (SNK-¢q #:56)

2.2 UUER FASN w] LIl HCC 40 g 14 4 . 31155 =
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WA RN, 5XF AR I, si-FASN 240 HepG2 4
L 3% 73 0 T B BRI L T oe-FASN 41 Hep3B 41l g
TG SR e AR 5, 22 B A Ge it 2 B X (P <<0. 05)
(B 2A 3 5~8) . ANAEYA T4 I 45 5 7w . 5 X R
ZH A L. si-FASN 20 HepG2 40 il 8 T 2 &, 1
oe-FASNZ HepG2 418 TR [, 22 R A it
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gERL IR, FASN £ HCC Mg A& m T
LRI S LB 1A . R D 41 I A Y v i 47 56
WE, 45 % W, 5 MIHA 40 i 48 1. HCC 41 il &
(Huh-7.HepG2, Hep3B) H FASN ) % ik & % I
W, ERA S L (P<<0.05) (K 1B Ml 2),
H i 7E HepG2 i Ay L ik fe & . 7F Hep3B 418
W) R IR B AIC L SR 22 A X 2 A 40 B AR HE AT 40 i T

Bl 1 FASN 7 HCC f Eif R
AHAZHr FASN 7E HCC o8 4H 24 vh 9 R 35
B.HCC 40 Jifd & 1 FASN 2 1k 41

Figure 1  Up-regulation of FASN expression in
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X (P<C0.05) (K 2B 9~10), SXTMAMLL,
si-FASN 441l Bax (93548 5 . Bel-2 B Ik
i ;0e-FASN 4 i H Bax 9325 R (K. Bel-2 iy 3%
KR, EZRA ST E X (P<<0.05) (B 2C. %
11~12),

#& 3 FASN £ HepG2 4t f mRNA R i%x 7k F
Table 3 mRNA expression level of FASN in HepG2 cells

(n=3,x £5)
4531 mRNA #ik
si-NC 1.00£0.12
si-FASN 0.384-0.04
¢t i 8.490
P i 0.001

F 4 FASN £ Hep3B 4l mRNA Fik 7k F
Table 4 mRNA expression level of FASN in Hep3B cells

(n=3,x *s)
21 51 mRNA % ik
0e-NC 1.004-0.11
oe-FASN 3.2740.28
¢t i 13.070
P1{H <£0.001
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Figure 2 Silencing FASN to inhibit the proliferation of HCC cells and induce cell apoptosis

£ 5 ALK FASN Xt HepG2 40 A& 1 B9 8 M
Table 5 Effect of FASN knockdown on the viability of HepG2 cells

(n=3,x *s)
451 1d 2d 3d 4d 5d
si-NC 0.26+0.02 0.47+0.07 0.89+0.09 1.1740.10 1.5740.18
si-FASN 0.25+0.03 0.36+0.06 0.67+0.07 0.91+0.08 1.0940.12
¢ 0.480 2.067 3.342 3.517 3.843
P 0.656 0.108 0.029 0.025 0.018
% 6 IEFRiE FASN Xt Hep3B 4l B iE 1 89 &1
Table 6 Effect of FASN overexpression on the viability of Hep3B cells
(n=3,7+s)
451 1d 2d 3d 4d 5d
oe-NC 0.28+0.02 0.49+0.08 0.83+0.08 1.2240.09 1.5540.14
oe-FASN 0.27+0.05 0.61+0.06 1.084+0.11 1.49+0.11 1.98+0.15
t H 0.322 2.067 3.184 3.290 3.630
P {i 0.764 0.106 0.033 0.030 0.022
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HepG2 cells

B FASN Xf HepG2 4 Al 185 58 & 77 B 54 1
Table 7 Effect of FASN knockdown on the proliferation of

# 11 Bi{K FASN X} HepG2 #f il fh Bax #1 Bcl-2 B9 51
Table 11 Effects of FASN knockdown on Bax and
Bcel-2 in HepG2 cells

(n=3,7 +s,7) (n=3,x £s)
20 51 41 i 7 P 4K 24 5 Bax Bel-2
si-NC 245.12425.07 si-NC 1.0040.08 1.0040.09
si-FASN 113.1411.03 si-FASN 2.2440.20 0.320.02
¢ 8 8.346 ¢t {8 9.971 12.775
P {i <0.001 P <20.001 <0.001
%8 itik FASN Xt Hep3B 4 At 5 6% 71 i 5% I %12 iEFik FASN Xt Hep3B 48 Bl B Bax 0

Table 8 Effect of FASN overexpression on the

proliferation of Hep3B cells

(n=3.,7 +s.7>)

Bcl-2 &RiE KR
Table 12 Effects of FASN overexpression on the

expression of Bax and Bcl2 in Hep3B cells

4157 2 i3 7 e A
0e-NC 225.21420.05
oe-FASN 383.29431.22

t {8 7.379

P <20.001

Table 9 Effect of FASN knockdown on apoptosis rate of

R 9 EI{K FASN Xf HepG2 4 ffn ) T~ R B 22 i

HepG2 cells

(n=3,7%s5,%)

(n=3,x £s)
21 51 Bax Bel-2
0e-NC 1.0020.11 1.00£0.12
0oe-FASN 0.2440.04 2.3240.20
¢t i 11.246 9.803
P8 <<0.001 <£0.001

Table 10 Effect of FASN overexpression on apoptosis

4157 i H P T
si-NC 10.124:1.08
si-FASN 18.1941.51
¢t 8 7.529
P1{H <£0.001
£ 10 1FF3E FASN Xt Hep3B 40 A8 1= 2 (9 8% i)

rate of Hep3B cells

(n=3,7 %5, %)

HEPEER ((Rs20m)

WEES (E9)

1

415 AP T
oe-NC 9.524+1.07
oe-FASN 3.144-0.21

¢t {8 10.134
P <<0.001
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o

0s

0.

o

05

N

NN

PPy,

T

o

2.000 <4000 ©6.000 8 000 10000 12000 14000 16000 18000
EEMORESSRE
[~ =% — & HERIFNS

®

si-NC si-FASN

23 FASN 2 584 HCC ifarh Il 1
Bl E A3 M i s FASN 2 3% & 46 78 I 10 R X 151 3
B F (E 3A), it BODIPY 493/503 4t {4 il &
HCC 20 v i v P B BT 3% 4k, 45 2R R, 5 % R4
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oe—FASN?EQHEIH@*E"qu’@EE SEFtE. 2 RAS

P2 X (P<<0.05) (8 3B, % 13~14), 55X M4
AH s si-F ASN 25 21 g v 3 25 I 105 R /K ~F- 0 H- 3 7k
SEREA L T oe-F ASN ZH 41 it v e B3 i i 12 7K SF- FnH
KRS ZRA G 2EE L (P<C0.05) (F£13~
14,

3 FASN £ 5if#z HCC
oA i v A B K 351
A.GSEA & 45047 BAR I
PRI B A 5
Figure 3 FASN involved in

the regulation of lipid

metabolism in HCC cells
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*® 13 BHIK FASN Xf HepG2 HHRE PR EfE R & &2 |
il 7k T2 0 i S A B R UK T B 22
Table 13 Effects of FASN knockdown on neutral lipid

content, glycerol level and free fatty acid level in HepG2 cells

(n=3,7 +s)
.- LGN E = prigns i H it Ak S =)
(mg/L) (mg/L) i 5 2 K T
si-NC 48.9243.34 7.2940.79 1.0040.09
si-FASN 30.2942.02 3.71+0.38 0.36240.04
(14 8.267 7.073 11.255
P fH <0.001 <<0.001 <0.001

& 14 I FRiE FASN 3t Hep3B IR hitlER &=,
i 7k T2 0 i S A B R UK T B 22
Table 14 Effects of FASN overexpression on neutral lipid

content, glycerol level and free fatty acid level in Hep3B cells

(n=3,7 *s)
.- GRN e Pritens i Ak ST Ui 73 18 5 iR
(mg/L) (mg/L) 7K -
0e-NC 49.1745.02 6.0140.60 1.0020.12
oe-FASN 77.67+6.34 10.7640.99 1.9740.12
(Al 6.104 7.107 9.900
P {H <<0.001 <<0.001 <<0.001

2.4 WA E AT FASN g Rk MmE A
FASN #1413 (Orlistat, %] & f) 51t % 35 FASN
A3 HepG2 #H i, T 5638 & qRT-PCR 45 4% 44
R EER IR, 5 0e-NC+ DMSO 414 [, 0e-NC
+ Orlistat 41 40 i 7 FASN By R A, 5 oe
NC+ Orlistat 240 A kb, oe-FASN + Orlistat 2H 4 i
FFASN WRZXER. ZRARITFE X (P<
0.05)(F 15), 4 ffa 334 78 A8 T A% 0 45 3 /R, 5

0e-NC+DMSO 4 Fb , 0e-NC+ Orlistat 25 41 Jiid 1
WK FREAR, A F MMM T M5 oe-NC +
Orlistat ZH#H It ,0e-FASN + Orlistat £0 40 Jid [ 34 74
KER GG MBI MMM T, ZERA5%ITEEX
(P<0.05) (1 4A—DB, % 16~18), 5 oeNC+
DMSO ZH#H I, oe-NC+ Orlistat 21 248 jg 42 7 T I
¥ Bax ByR A FEARHTIE T2 W F Bel-2 B93R3K;
MY oe-NC— Orlistat ZH #H It , oe-FASN + Orlistat
HAM P T:HN T Bax B9 235 B & A, 42540
T F Bel2 RIB, ZR AR EE L (P
0.05) (4D f1£ 19), 5 0e-NC+DMSO 4ttt .
oe-NC+ Orlistat 41 2 Jfd v i) v P Big BT 1% 3t L 3% 25 B
W5 R & = LU % H K B 3 55 oe-NCH Orlistat 4H
A s 0e- FASN + Orlistat 41 40 il v 4 v P s i 2
BRI DL R H KO R L, 2 R A gt
2 L (P<C0.05) (& 4C F13E 200,

% 15 FASN 7 HepG2 4Rl Ky R i
Table 15 Expression of FASN in HepG2 cells

(n=3,x *s)

2531 mRNA /K
0e-NC+DMSO 41 1.00£0.10
0e-NC—+ Orlistat 4 0.2440.02"
oe-FASN-+DMSO 4 2.45+0.20"
0e-FASN- Orlistat 2 1.0940.107

F & 168.037

P {H <<0.001

* P {H<C0.05 5 0e-NC + DMSO 4 It #&
FASN-+DMSO 41 H % (SNK-¢ #6536

£ P {H<<0.05 5 oe

R 16 EFE NS FASN BIRIEAX HepG2 H M iE 1 B9 7210
Table 16 Effects of Orlistat-mediated FASN expression on the viability of HepG2 cells

(n=3,7 +s)

20 7 1d 2d 3d 4d 5d
0e-NC+DMSO # 0.26+0.02 0.4940.07 0.8240.09 1.16+0.14 1.57+0.15
0e-NC+Orlistat £ 0.2540.03 0.4140.06 0.6440.07" 0.87+0.08" 1.06+0.12"
0e-FASN-+DMSO 41 0.2740.05 0.55+0.06 1.07+0.10" 1.41+0.11" 1.95+0.13"
oe-FASN+ Orlistat 41 0.2740.03 0.5140.06 0.874£0.087 1.2340.13% 1.5440.17%

FH 0.234 2.650 12.763 11.002 19.304

P 1 0.870 0.120 0.002 0.003 <0.001

* P fH<C0.05 5 0e-NC+DMSO A [L# £ P {6<<0.05 5 0e-FASN+DMSO 4 Lt 3 (SNK-¢ %)

on-NC+DMSO on-NC+Orlistat
T e LI
A3 AN, P DR
SRR & 2
Bl h -
e l—’; s .‘;. .‘. — ,
© L e U \
s Tl “Ldas.
i L o T

0e~-FASN+DMSO

oe-FASN+Orlistat
- "Ff - "“
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on-NC+DMSO on-NC+Orlistat 0e~FASN+DMSO oe-FASN+Orlistat
1075 107 A 107 2 a0 w0
4 106[ 10° & 106 el
K 107} 2 107} £ 107} £ 107}
= 104 S 101} =10t _ S 101}
o 10° % 10} T { & 100
10°fss 102[, e 10° 5, e 1073 .
100 10° 105 107 100 10° 10° 107 100 10° 105 107 100 10° 10° 107
RV FITC JREEE AV FITC JRIEE AV FITC RV FITC
HePG2

on-NC+DMSO on-NC+Orlistat

0e-FASN+DMSO oe-FASN+Orlistat

Q

4 BFIF /5 FASN BIRIAME) 18 3 H A5 RA §HR 2 F S HCC HARAT
ALK 2006 5 B 505 B AG: T A0 M U T 5 A 0 A0 e IR BT s DRI Bax R Bel-2 9 R 34
Figure 4 Orlistat mediating the inhibition of FASN expression and inducing HCC cell apoptosis by inhibiting lipid metabolism

pathway
x 17 BRAFHMAN S FASN B FRiE 3T HepG2 4 A
3 5H HE 1 B 2 I
Table 17 Effect of Orlistat-mediated FASN expression
on the proliferation of HepG2 cells

& 18 BFF MmN S FASN BIRIAX
HepG2 ARAT- R
Table 18 Effect of Orlistat-mediated FASN expression on

apoptosis rate of HepG2 cells

(n=3,7 ts) (n=3,7+s,%)

215 HepG2 215 HepG2
0e-NC-+DMSO 4 292.134+23.73 0e-NC-+DMSO 4 8.44+0.39
0e-NC+ Orlistat £ 134.67+£15.39" 0e-NC—+ Orlistat 21 15.93+£1.39"
oe-FASN+DMSO 4 409.234+39.56 " oe-FASN+DMSO 4 3.01£0.25"
0e-FASN+Orlistat 21 314.544+26.467 0e-FASN+Orlistat 21 8.61+£0.547

Fi{d 50.802 F1{i 138.422

P14 <20.001 P 1 <20.001

* P{H<C0.05 5 0e-NC+DMSO 4 kb £ P H<<0.05 5 oc-

FASN+DMSO 41 e # (SNK-¢ #55%)

* P f§<C0.05 5 0e-NC+DMSO 4 It # # P {H<C0.05 5 oe-

FASN+DMSO 41l (SNK-¢ #55%)



- 268 - WG BB K 2 2 it

FASHE H3M

F 19 BTN S FASN HRIEXT HepG2 4 A i 14
Bax 1 Bcl-2 3% B9 5
Table 19 Effect of Orlistat-mediated FASN expression

on the expression of Bax and Bcl-2 in HepG2 cells

(n=3,x *s)

26 5 Bax Bel-2
0e-NC+DMSO 4] 1.0040.10 1.0040.09
0e-NCH Orlistat 21 2.4240.20" 0.324:0.03 ¢
0e-FASN+DMSO # 0.34740.03 " 2.24+0.21"
oe-FASN Orlistat ZH 0.8740.09% 0.96+0.097

FH 160.726 126.433

P {H <0.001 <<0.001

* PAE<C0.05 5 0e-NC+ DMSO 41 b %
FASN+DMSO 4 [£# (SNK-¢ #: 55)
£ 20 BEFFMfhHS FASN BIFRIEIT HepG2 41 B Fh
hEREE CHiMKFERMFSERERAENI N
Table 20 Effect of Orlistat-mediated FASN expression on

£ P {<<0.05 5 oe

neutral lipid content, glycerol level and

free fatty acid level in HepG2 cells

(n=3,7+s)
- g A HIhOKE UEE AR AR
B (mg/L) (mg/L) 7k -
oe-NC-+DMSO 41 6.83+0.79  7.38+0.38  1.00+0.10

0e-NC+ Orlistat 2 3.3740.38* 3.83£0.12* 0.2840.02"

0e-FASN+DMSO £ 11.764+0.99* 11.834+0.32" 2.014+0.21"

0e-FASN+Orlistat 41 7.7640.80% 8.8340.37% 1.7140.11%
F {8 59.793 332.821 107.735

P {H <0.001 <20.001 <0.001

* P f§<C0.05 5 0e-NC+ DMSO 41 It 8
FASN+DMSO 4 b (SNK-¢ 1 55)

£ P {H<<0.05 5 oe

3 i it

H Al HCC {7588 J2 d5c B A= 28 M T 8w 14 Jie 98 25
Az — 0 BARIBYY HCC B 5 % BUS T 8 K Ik
H AT HCC & —Ffh BA & 250 1 MU Y &
ST R IR RCR A R e Wk, ik
THRA T i HCC KKk &y sy FHLHl, F-4 HCC
RITHLS L BXAF HCCiRT i B A HE M E X,

FT TCGA s FE W5 B4 i Bl A #F 5%
7R FASN 78 HCC P98 £ A% vh 3k B E. oF
FEPIN FASN 76 1M 968 20 20 R0 40 Jf vh v 3k
FASN 38 2o A 5 05 1 A ook B2, 320 100 612 4 2L Bt s 4
R AR 28, WF5ED @R FASN 784 R 40 i
Hhim eIk L 22 S AL B (mitogen-activated
protein kinase, MAPK)/ # 1k # 5 #£ H 53
(transformation-related protein 53, P53) {5 5 il %
WL A FASN 2 3k 48 JF 15 9 40 M 3 ol . o o
R, 5O B A AH L. IR AR R I T FASN K
- ip 2 TR FASN 3k PR 36 35 15 9 8 1 il g f8

AL 22 A AF FANOC . ARWF 5T It — &R 9 19 T g
SEH R M I FASN #8 W 3 90 i HCC 44 fg i 3
BB ST X5 Gong 25U WFFE 45 F AW
. VLSRR FASN 76 B i) & A & R i
FICHEAE R I FASN A gEJ& HCC VR Iy
A R W
21 e i A Y R G R B2 A A S T R R T
PRt o BRI R A g R e 0 M S R 1 R R ALE
I I TR A o 4 457 i RS 2 100 A g A A ik A
AL, R WTR & O o3 fif 2Z2 18] 2% 2511l 7T BE - 2R
17 R KPR R SRR SRR R AT i R A
2 e 5 i 28 JR v B A 32 30 2 F 50 R ORI
W Garcia 25 BN IE B BR 45 & #5 (5 (fatty acid-
binding protein 5, FABP5) & 5 g i B8R & W,
FABPS5 (&5 {2 #F FASN #1 SCD1 4§ Jig i 2 & 1
AH O ) 2235 . JF H FABPS A9 2 34 2 fili AR 98 40 i
JE S i R AT RS RAA P iR AR K T A I, [ P
A & i M B 1 (Stearoyl-CoA desaturase-1,
SCDI) R Ky A1 01 77 T2 5 8 Tt 174 IR 38 i, 6 il i
arhos Rk L JF H 2 AN 3 5 L O B RN AR 28 F A0 A
(49, 3 H 16 10 i B Je A8 2 v SCDI & ik, WU 85
250, 18 HCC o, BE S5 M A BRIE A 9 (Acyl-
CoA thioesterase, ACOT9) il i3 ## 35 HCC 40 jg p
Jig I e A 300 V) G 0 e R 2B A R A B 5 K
Egm %5 RNA NEATI i i #8 5] miR-124-3p/ 1
= WR IR B (adipose triglyceride lipase, ATGL) i,
SR IR L UK HCC gl fakg s . FEA B 52 v,
UESE FASN Al L aof i 5 15 1 e A Qe 2 HCC 40
i v gy v i B 2R AR T AR 2E ik JRe A M B A . DA
2 AR R B ) B oA R AR T BRI R IR T A
HOAR . BEOh AR FAE R R FASNY & HCC 41
FEL AR W b B 2 4 0y 1, 4275 FASN AT RE 2 3
HCC Jig oA 5 A2 B 00 o, o oy 22 1 o g 72
WARIGIT HCC $#243t 15 iy s m
AR VF 2 AU © 28 WA S BT 5 b e L 1)
I E AR . A A A (Orlistat) J& —Fp A 7] 336 1
B i 0 RS D5 W R o — B FASN 41 4l
RN R IE S BT e 25 3R] R At 38 2o 3 A S
S 1 M SEINE T 3 (signal transducers and
activators of transduction-3, STAT3) Fl & K ¥ «B
(nuclear factor kappa-B, NF-kB )/ S W fE 5 H %
U PG 7 KR BIK B 8 45 W 9 A DG AP 45 i i 1) e g
Ji 5 B ) 38 R UE A R 0 AR T B SR B s 1
JIs Gt LR B e A D X I T R 26 A2 B Y Ak A B
PES S HE HCC v, BRI ) At 38 28 981 95 240 it £ 348 fiff
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