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O OE BN TR ARS T A EEEF 6 AN Huh-7 20 0I5 R R ARG BN R RALE] . 7 ok R R B8R A S 5 i g
JRRARKER . BCHuh-7 280, 5 A 5 R4 (35 70 25 ) A= K5 20 (1 mmol/L 3 82 ) AR & 25 448 (1 mmol/L jdr 82 +10 umol/L ¥ A & &
FA)AEH A 225 %20 (1 mmol/L 34 82+20 pmol/L PR R B HA), RABML O & XN K mie b s R ZARE L RA ZfH b
(TG) Bkl & fmhe M TG 4=, K A R4 B4k X R (PCR) % 4l 2m ie 7 fig s B2 A ax B (FASN) 12 ) ﬂ‘m}‘l TAtESEE ]
(SREBP-1) it £ ALy Bl 1k 3 78 77 i3 7% 2 Ak a(PPAR-a.) \PPAR-y#9 mRNA 4 ik 7K - ; & | Western blotting i #-) m it FASN #9 %
BEkRRT, AR CEAMRKREFE, MR R EIAXENRERR; @AM RATG 42 2% %, FASN,SREBP-1,
PPAR-y#) mRNA # ik 7K T & FASN #9 % & & £ K-F3) 2 % H 3 ,PPAR-a#9 mRNA & kK -F 2 F KK (P<0.01), KATREKE
FATHG, Ao B o9 5 id A R Y 5 fa i Bg R & TG 4% 3% 2 % 515, FASN . SREBP-1,PPAR-y #) mRNA % ik 7K F &
FASN #9%& & & ik K- ¥ 2 B (P<0.05 K P<<0.01), %it: ¥R G FE Ashi iR 549 Huh-7 20 JeL g s R AR A — € e i EAF
J , EAUH) T A5 T 8 FASN . SREBP-1 ,PPAR-y5 48 5% B F 69 & & , 73] A8 By B A Sk G-, AR BE IS AR A %

KR FRARLFE AR AT Huh-7 20085 i5 0 R A2 L)

Study on Improvement Effect of Methylated Urolithin A on Oleic Acid-induced Lipid Accumulation in
Huh-7 Cells and Its Mechanism

ZHANG Cong,ZHOU Junxuan, SHENG Lei, MA Jungiao, LI Xin, ZHENG Guohua, LIU Sidan, QIU Zhengpeng
(College of Pharmacy, Hubei University of TCM, Wuhan 430065, China)

ABSTRACT OBJECTIVE: To study the improvement effect and mechanism of methylated urolithin A on oleic acid-induced lipid
accumulation in human liver cancer Huh-7 cells. METHODS: Oleic acid was adopted to induce lipid accumulation model cells.
Huh-7 cells were divided into control group (culture medium), model group (1 mmol/L oleic acid), low-dose group (1 mmol/L
oleic acid+10 pumol/L methylated urolithin A) and high-dose group (1 mmol/L oleic acid+20 umol/L methylated urolithin A). Oil
red O staining was used to observe lipid accumulation in cells. Triglyceride (TG) enzyme assay was applied to determine the TG
content in cells. PCR was employed to detect the mRNA expression of FASN, SREBP-1, PPAR-a and PPAR-y in cells. Western
blotting was used to determine the protein expression of FASN in cells. RESULTS: After induced by oleic acid, a large amount of
lipid droplet accumulated around the cells; the intracellular lipid and TG content, mRNA expression levels of FASN, SREBP-1 and
PPAR-y, protein expression levels of FASN were increased significantly, while mRNA expression level of PPAR-o was decreased
significantly (P<<0.01). After intervened with methylated urolithin A, lipid droplet around the cells decreased significantly; the
contents of lipid and TG in cells were decreased significantly, while the mRNA expression levels of FASN, SREBP-1 and PPARy
and protein expression level of FASN were decreased significantly (P<<0.05 or P<<0.01). CONCLUSIONS: Methylated urolithin A
can improve oleic acid-induced lipid accumulation in Huh-7 cells, the mechanism of which may be associated with inhibiting fat
synthesis, promoting lipid metabolism and down-regulating the expression of metabolism-related factors as FASN, SREBP-1 and
PPAR-y.

KEYWORDS Methylated urolithin A; Oleic acid; Human liver cancer Huh-7 cells; Lipid accumulation; Mechanism
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FR-AT % 25 (Urolithins ) £k & ¥ J2 A7 76 T A1 f S K 2R
e At 5 B r R M A B A PR g 0 TR RREAE P A a8
A — 28 B AN [ R 2k i) — 2R g -6-FR A A=,
HAHUE Bl PR BrA b ERY . Kang TAE 5T
K, IRAZE A B.D XA/ g D -4 TG 1 2
Bl HRARBUEY A TFERD A ZATEIE, 5
B AR, BOHAR 2E M TUORFRE AR B AR, BR
THIZRN A, FIRARARRAGE AL FEFS N
PR SR TR H RS 8, LS IR R A B
S ELG MR 25 B4R, DR PR LI ol e o
IR 2R AT RRE LA YR AR DA & 5 EAh,
LR AR AMEBTIRA R ASEES G AL,
PRIt BB 2 b I Qiu Z S BIFE R B, F AR
FRAZE A SKRAZEABELAMUMPTR FUEHEIER.
HHATET R RIR AR AUGER R ERUy 1 A9 1E i
H WHFIEARIE o FeT otk , AR R R A 5 A
Huh-7 4fi g 2 37 fig it BRI, 2558 HH L PR A 2% A XSl
it BRI MG IR HLEL, Sz e & P ik
— I R SRR S Al

1 ##
1.1 {88

MCO-15AC # CO, 15 % 4 ( H A Sanyo 24 ] ) ;
xMark FUJifiFR{Y . Trans-Blot® Turbo™ 4> RE T &K [ 45 I 2
4t . Power Pac Basic % Hi K {2 . TC20 7Y 20 Jg 11 5 #% .
CFX96 714 52 i ¢ ) 5 i - 2R 45 i 5% 20 5 B (Real-time
PCR){X (3 [ Bio-Rad A F] ) ; Allegra 64R 7 57 13 V5 15
>l (3£ [E Beckman Coulter 23 7)) ; CKX31 B 7] B 11
2 ( HAR Olympus A #] ) ; XB 220A H1 4347 KA (Hig -+ Pre-
cisa AT ),

1.2 ZHR5RH

HH IR A 28 A JERFZA [ IR 2 N R B e 24 273 )]
AT N, 2 (RO 57 ) : >97%];
THTR (BT 4 T i %) (v ) AT PR F] L 5 : 0108484];
CCK-8 i &5 ( H AR [ Ak 258 i, ik : CKO4) s 41
LU L TG ) o 1400 G (A6 5038 RSB AR AT BR A ],
it5 :E1013) ; BCA 4 & ilf & \ECL B kv &
J6W . M-PERTM M 2L 211 ) 25 1 il 32 305 | Invitrogen™
TRIzol™ RNA $EHHR A | Invitrogen™ SuperScript™ 1V i
;SR (35 [ Thermo Fisher Scientific 2y &) ) 5 85 [ BEE ]
I W R B ) (bR S 2 A R A BR A FDD
i 3 R 5 1Tt (FASN) | JIB i 7t 971 55 S0 1 45 5 85 1 1
(SREBP-1) | ixf AL Py il 4 34 5 790 9006 27 AR o (PPAR-)
PPAR-y . f-actin (Y | T ii#5 4 (35 [F Invitrogen A H] ) ; 2
FASN HLig FERLIA i f-actin B g BB  BIAR i Ak
FpRic R 1gG — 9T (£ E CST A Al #5351 h
C20G5.4970.7074) ; %6 fit PCR (i LA
BHEA PR F]) s IE 4= 138 (32 E Gibeo 28 F] ) 4 LI 11
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T (BSA, L &K ERHA B A F] ) ; DMEM =y bl b5
Fr Kk PBS(pH 7.4) .0.25% JHE 5 U BHA MR 5 75 2 -HE 5
FOWHT (3L [E Hyclone 23wl ) ; 0t L R B - 58 4 44 Tk
Jtie (SDS-PAGE ) #¢ it 14 71 & ( 35 [5] EpiZyme Scientific 23
A ) 5 THZT O Yo (a4 s A R AT BN H) ) 5 HAs i
TN AT ki sl S 56 % PRI, KRR 4l .
1.3 ZAfE

N9 Huh-7 4 i 3 b R 2 B 2R P2 5 4
LA 2 E T
2 Hik
2.1 #HREEESF

Huh-7 4 i F 7 109% A 45 13 . 100 U/mL 5 5 % .
100 pg/mL % %5 Z i) DMEM = 4 55 35 56 (LU fai Ak < 15
FRIL”) ,TE 3T C 5% CO. B FEA s 72 (LA T 5598 4%
AR o O EAE A A AN, Je 28 AR TR IS A ) L 75
AT a2t
2.2 AYARELH
2.2.1  JHMERVAW WHBGIMER 10 uL, MIA 0.1 mol/L NaOH
% 305 uL, F 70 °C 7K I H #4430 min, il AL 100
mmol/L 1) i B2 £ ¥ ; DL 10% BSA ¥ 8 F B 1 B 10

mmol/L FTHBRTA W , LA 0.22 pum EREIE ST RIS, T—20 <C
M ERAT, 25

222 HWILRAZRABR HREHIERA R A K2
48.2 mg, A F EEZ AN 1 mL %A il 5% 200 mmol/L ft £}
W, T —20 CHAMFTORAE, 25 H o im T LARE 75 5500 R
il % 20 mmol/L IR, L4 0.22 pm Mg 53 .
2.3 IEE/ATEIRETRIE

2.3.1  JMERMEBOREETE (1) B8 K3 Huh-7 41
JL, DA 5> 10" /AHLIK %5 B R0 T 12 fLEE oA, AL 1 mL,
R g% 24 Wi, 4 A%t BELH AR TR BE R 4 . Hop, %)
HEZH I A RS SR 3, Al 0 A B i R 2R 3R 0.5
1.0,1.5.2.0.2.5 mmol/L Y1573k, 5575 24 ho B4 H
PBS 51 3K, 75% LI [E 5E 20 min, 7E RG24 T LU
2T O YL Y4, 30 min"", PBS 15 1% i 76 WA s WEE 4
JitL PN I 5 SR AU O 5 SR 5 B LN 60 % SN 0.5 mL,
TR ACE 15 min DLFE /0 A A0 1 B A eI ok
FEFRAL T 485 nm P KA 2 25 FLI G B (A4) , A HER
DU 2% B O 8 o (2) RO 8504 1 99 Huh-7 41 i, DA
8x10°4™/FL Ik 5 B Rk T 96 LA , £FFL 100 pL, K537 24 h
J&i o 43 R XoF BEZH AN [ e B 25 4 4 CARE 2 ) (1) 7 9
), K5 FE 24 he BTN FUIM AR FR I 2 A
4, FFLINA CCK-8 i 10 L, kS35 35 2 h I, %1
FEFR LT 450 nm P A E &L A E, FF 5 4 A0S
$[éﬂiﬂ@ﬁ?§$ = (A R _A sk )/(A B 41 _A % H 4l ) X
100%]. BHFEEANRIL, I ER 31K,

2.3.2 WIERAR ABGWETE #%°2.3.1(2)"H
D5 AR AR R 3% , 43 S %k BE ZH FIAS ] e 5 Y R R Ay
RAY s ad, Hrp, 2 mdl X)L mlk b
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PR AR RIS B IR A R AL R5.10.20,
40,80 umol/L I35 5E #5572 24 ho #5°2.3.1(2) IR )y
2%, B BEHALIMA CCK-8 i 10 pL------ " [F7E45 A,
EFHITE MR, BB E AN, R EL
3o
24 BERAZAXMEAEPIERERIZINELE

IO B A 4 0 Huh-7 41, DL 8x 10" AN/FL I % Ji 12
R T 1290359500, 4L 1 mL, 535 24 h 5, 43 R vt B4
TR 20 (R AR “2.3. 1" T 25 S A E ) AR I 25 4l
R AR R 2.3.27 U5 SR e ) A0 e 791 ok 24 P ] ) AR
Pi2.3.2" g A ) o For X ERATIM AR R0, Hir
ZH A3 T AR, 20 B TR sl T R+ R AT
Brgedk B3R 24 he SRIEHE“2.3.1(1) "I R i, H“HL
i PBS i1k 3 1K, 75 %V KE &1 5E 20 min------"#2 [R]3%
Ve HEA T LT O Yty UL AN A P g Jot SR AU O -
ERALAME., FHRE 3L IR 3K,
25 HBERAZAXNAMP TG EENHNE R

IO B0 A 4 0 Huh-7 0, DL 5x 10° AN/ 1L f) 25 3 42
AT RS R, A M5 mL, 5597 24 h)5 , #%“2.47 T
T A2y KRR SR . i A TG I 0 1 A
P, WEMM TG & /. BABE 3ANEAL, K
HEE 3K,
2.6 HERAEAXAEH FASN . SREBP-1,PPAR-0.,
PPAR-yH) mRNA 3R i& B9 50 % 22

KA PCR AT o HOW £ 4E K Huh-7 2106, DA 2
L0 ALY 2% JE R F 6 FLAG 77, fFL 2 mL, 1557 24 h
J& Fi 2. A7 TR ik A A 2 KR . R TRIZol i
FUFHELAN RNA , H2R F S S i 4 5 i cDNA J5 A
1] FASN . SREBP-1, PPAR-a . PPAR-y ) mRNA % ik 7K
. PCRJZ WA Z (10 pL) ZH A% : cDNA 0.5 pL, [ R
51#5 1.0 pL, 2xTaq PCR Mix 5.0 pL, MZE/K 3.5 pL, 3§~
W9 2547 . 95 C A PE 2 min; 95 CAEPE 10 s, 62 CiB k
30's,72 CHEMH 15 s, H 40 MEA (B IW)FHN LR 1) . LA
B-actin N2 R 27 PRI JE I R ) mRNA 26
TR (Ct R BRSO N 12O 5 8 25 B
AT DTG E) . BRI E 3RS, IR E A
3o

x1 SI¥F5
Tab 1 Primer sequence

SRR 5149751 FEAKE  bp

P-actin iEfi:5'-GTCCACCGCAAATGCTTCTA-3' 190
S :5'-TGCTGTCACCTTCACCGTTC-3

FASN 1[5 -TGGTCTTTCTGTGCTTGGATT-3' 80
S :5'-GGAGTCTTGGCAGGGTGGA-3'

SREBP-1  iEfi:5'-GGCACGGGAGGATGGACT-3' 130
S :5'-GCTTCTTTGCTGTGAGATGACC-3'

PPAR-a  iE[i]:5'-CCCAGTGGAGCATTGAACAT-3' 223
Rl :5'-GTGACATCCCGACAGAAAGG-3'

PPAR- y 1[5’ -CTCTCCGTAATGGAAGACCAC-3 184

JZI1]:5'-CAGGCTCCACTTTGATTGCAC-3'

HEEZG 2019 4F5 30 45 6

2.7 BRERAZE AT FASN WEBRIZH M
R

K FHl Western blotting Al . B 44 K A Huh-7
YA, 42257 T )y ARl ol R R R . HIIRER
FIBER A IS R AR, i A 75 26 1 O 1 59) i
Tl LA P R RN (B AR 1:1:98),
YK b B34 30 min; 7£ 4 °CF 12 000 r/min 50> 15 min, B
L WE R 1065, R A BCAEIHTE A E R, IMAK
1 FREZE M TRST, T 95 “CARPE 5 min, —20 CARAE,
FREO o OV J5 B9 &R F1RE i 40 pg i#E1T SDS- PAGE HL
VK, %% % PVDF 5, 5% B 2R W3 35 P41 1 hs 43500 A
FASN ., f-actin — 4 (1:1 000) ,4 °C¥; It 7%, R )5 LA
TBST ¢ th i i ¥k 10 minx3 ¥ LA — 40 (1:8 000) , =
JIEE 1 h, LA TBST 22 P H 8 10 minx3 ¥ ; A ECL
5 R R o R T B I AR AR, LA Tmage T
1.8.0 BAEHEAT 43T , LA B-actin by P B3 11 A I JE 11
PR BARE MRS, HHEE3NELL, it
IR 3R,
2.8 FitFEH*

¥ FHl GraphPad Prism 6.0 %4 Xf £ 4is i 17 42 11 43
Bro THRBERILLY + 5 Fom , R (R 30 EA 720 1) oA
P<0.05FRERHAGIFE L.
3 #R
3.1 HERTERERAZAWNSE/AHIRE

LT O YetaBh i R, 1.0~2.5 mmol/L ({3 BRI g
et 240 H R UK B B 2R 5 Ml B2 ¥k FE =2.0 mmol/L
W, AR A 540 s o AN AT AR 25 R
N Bt R B R S PR A 3 A VE R MR B T, A A
5 R 2 R B 5 242 << 1.0 mmol/L INF, 20 Jf A7 3% 58 >
80% ; 4 H LR A1 R A W J% <20 umol/L B, 4 L 473
F>80% . It , YEFE 1.0 mmol/L i iR i 1 45 ik i
10,20 pmol/L A LR A 28 A W25 25U B, 763X — Mk
SAFR P XA S JC B B B . AN )R T R A
A ZH A0 LR ST AR O00 S A PR DL PR 1, AN [ i
o LR A 25 AVEFE T 45 LA A R LR 2,
3.2 BERAZAXEMEPIERNERMNEM

55X REH brdss, BRI ZH 240 B 5% mT DA BH 2 g s
SRS, 0 ) PRI A B T N 5 A (R 25 5 i
AN R BT B R T B R AR E L(P<
0.01), SHRERIA AL AL Lm0 it 25 W) 2 A e 2 T ) L
LTI RS0 s A (BRI 25 5 S 7R, AN bl o 7
R, 22 A g R L (P<0.01), A2 20iE0E
o AU A ] DL 3, B A 2 S LI 4
3.3 HERAZAXHAMH TG EEHHM

50 BRA P, RV AN T TG & i i & T, 22
AR FE XL (P<0.01), SR e, K 5w
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AN ;
B. 0.5 mmol/L jiHiR4

O 7 e

C. 1.0 mmol/L i/iR41 D. 1.5 mmol/L 24l

E.2.0 mmol/L‘?FHEEE F. 2.5 mmol/L R

Bl AEREHRIERTSHEBRERZRBELEM
B (R O F &, x200)

Fig 1 Micrographs of lipid accumulation in cells of

each group under different dose of oleic acid

condition (oil red O staining, x200)

AT, %

05 1.0 15 20 25

0 0.5 1.0 1.5 20 25 0
CxFAe) OuF 18 41)
HeHE , mmol/L W, mmol/L
AR BHIEIRAER A

2 AEREHBRIFERARAEATISHARE
HE(xts,n=4)

Fig 2 Cell viability in each group under different dose

of oleic acid or methylated urolithin A condition

(xxs,n=4)
TR

C AL DAL

B3 SHEMMAERZEREREHEGRLIOHE, x200)

Fig 3 Micrographs of lipid accumulation in cells of
each group (oil red O staining, x200)
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2.0 *k

1.5 - #H

= 1.0

0.5

0

X BRI i el
L7/ T

T SRR A, P<<0.01; SRERIA A, #P<<0.01
Note: vs. control group, *“P<<0.01; vs. model group,”P<<0.01

B4 ZHEMPEERSERNER(x+s,n=3)
Fig 4 Results of lipid content in cells of each group
(xts,n=3)
YA TG SR B E TR, ZRIa5%iEE
X (P<<0.058P<<0.01). FLAMMLH TG & H M 25
LK 5,

*x

TG % i, mol/mg prot

XPRELL IR ARG
aYE AP

s SRR e, P<<0.01 5 SR Hh AR, 'P<<0.05, % P<<0.01
Note: vs. control group, * * P<<0.01; vs. model group, "P<<0.05,
“P<0.01

b HHEMMEPTCEENELR (xts,n=3)
Fig5 Results of TG content in cells of each group (x +
s,n=3)

34 HERAERAXYMEH FASN.SREBP-1 PPAR-a.
PPAR-yHJ mRNA RiZEHI N

55 HE 21 b A, A5 R 41 4 g A FASN ., SREBP-1,
PPAR-y ) mRNA % ik /K F- ¥ 8 % Jt & , PPAR-a 1Y
mRNA K k7K B F AL, 2 R A G2 L(P<
0.01), SHRIRIAL AL AL 50 it 25 ) 2 40 i 1 FASN
SREBP-1,PPAR-yf] mRNA 2 ik /K P2 i 2 A%, 22 5
YA Guit# 7% X (P<<0.01) ; Ifif PPAR-a.ff) mRNA #iA7K
W2 SIS L (P>0.05) . & ZHZ0 i FASN
SREBP-1,PPAR-0., PPAR-y/1) mRNA A 7K -4 25 5
DA 6.
35 HERAZRAIMEF FASNEARIEZHZIN

5T BEZH b, A58 20 240 ff H FASN i 2 [ 3R A7k
VR ET S, ERASIFE L (P<0.01), SEAA
OB A AR 25 W) 2 4R i P FASN 2 A RB /K3
BERRAR, 22 530 G it B L (P<0.05 5 P<<0.01) .
25 ZH 4 L FASN (1% 25 11 FL Dk 11 DL 181 7, 28 11 3R B KA
MZEAR LA 8
4 g

NAFLD f 3L RURFAE 2 40 P9 g R R 2R ifii TG A
FFRRAR BT F By, R 2R G 551
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*%

mRNA ik /K
oo w

mRNA kK-
o~ N ow e o,

TR R FRRAL ML (GREE sl
APdl AL AP AL
A. FASN B. SREBP-1

—
)]
)
o

—
o
)
=
L

I
o

mRNA kK-
%)

mRNA kK

—T 0

i i XML BRI IR R
A W

C. PPAR-a D. PPAR-y

TE: X BT H A, * " P<<0.01; SAEHIL H#K, “P<<0.01
Note: vs. control group, “*P<<0.01;vs. model group,”P<<0.01
6 &EH{PEH FASN SREBP-1 . PPAR-a . PPAR-yH]
mRNA REKFEENLER (X£s,n=3)
Fig 6 Results of mRNA expression levels of FASN,
SREBP-1, PPAR-0 and PPAR-y in cells of each
group(xts,n=3)

FASN | — P TR S— 7 D

X B ZH %ﬁ!éﬁ

poye et GRG0 k25
7 FAHKH FASN K E QB KE
Fig 7 Protein electrophoresis of FASN in cells of each

group
0.5 - ok
_

0.4 4 = ] y
% =
KV -
,-‘?! 0.3 4 A Jiiid
fé 0.2 4
et ——

0.14

XA BRAL fORE
a2l

T SXF A e, T P<<0.015 SR AL, "P<<0.05,7P<<0.01

Note: vs. control group, ** P<<0.01; vs. model group, “P<<0.05,

"P<0.01
B8 &AMAEP FASN EBHRIAKFERMER (x+
s,n=3)
Fig 8 Results of protein expression levels of FASN in
cells of each group(x*s,n=3)

Z I A5 R, WFER BT MUARIR DR i it 3R
FRABAE TN 7 200 23 A K I Jo 5 BUAH S s IR 7~ 1 2R
JG, AR A AR, AT 5 AR AT ST I8 M R ) K
LR 2 0 JH 40 i s s H 401 45 , IX — 3 #25 NAFLD #
i D5 A PEAR L. IR 2 N A R AR A AR B —
FARITR , AHE N 375 70 7 g o R AR R ) 5 92 E
JZ N AT AR FE R L AT A MBS 4 NAFLD

HEEZG 2019 4F5 30 45 6

ARAST A e s R i M BAT 5 THE5%
e S 4 R0 S H R AFIT NAFLD & FH A0 40 i A Y
I, ASHIFSE LA Huh-7 4100 9 %0 42, % FH e 7%
ST RS Mg BT R AR A AR
FASN J&fig [ G B SR, ] {4k £ kA i A 0
P T4 A DSk B B B RO TR R TR B 1) T A 25
B, g R L PR (1) 3 B 5 W IR U T 1) 45 G, X R 45
ML I e SR AEAT F % ™Y, Kim KH 25" 5T IR
S, $0 i FASN f 2 35 RE 0 i IR ot 2R, s g i
7% . SREBP-1 2 3 55 i A JoT A F Ay G B 5% S [+,
PPARSs X JH-4H L P TG B iz i A A7 B A S22 1A
FVER®, FASN,SREBP-1.PPAR-ofl PPAR-y¥4 i
R MR ISk A BRI TG A B JCEE R F- , PPAR-y I 3R 356
e Be A 2w 1D 240 B 1 B 7 4 4346 s SREBP-1 /)
FIRYETRBEVLTE FASN [ 3%14 ; FASN i) iR 1S 54 | g
HERR TG B, 0 3G A BLAEAR N TTRR™ . PPAR-a2 2k
LA 7 1R B AR Ak A R Hh 8 D BRIl , R f6f s 7 1R DA 2R
A PN T B a3 Sobr A R o rb g AR i AT
FASN ,SREBP-1,PPAR-yXIHIL{A I it SR AHLEAT 1E [a] 45
YE AT, 1 PPAR-a i 5T R ELA w8 5 E . A bt
TR IR MRS T )5 , 4 Mg 1 FASN, SREBP-1,
PPAR-y[) mRNA 33k 7K ¥ K FASN (1) £ [ ik 7K -1
2 THE , PPAR-0ff mRNA 2 757K - i 38 FAIG, 32 T
i A i 5T SR AHAT e B T AR IR 1 M S 5 g o, A
T 3RS A T3 8 SR ) B ot - i i 5 RS A o R R
JRAE AT UG , GE U] il iR 75 5 4 4 it v g ot 22
O, IR 4 B TG & & 5 40 il 1 FASN, SREBP-1.,
PPAR-y) mRNA Fl FASN [/ 85 [ 2635 /K F-34 i 2 FRAIL,
Il PPAR-aff) mRNA ik /K F-JC i 284k . fh I e,
H R PR A 28 A AT RE 3 2238 L 10 1 s D e DA Sk & i 12
SR AN Rg 5T SR, T I A BT B 7 R ARk & A2, okt
PPAR-0. [y mRNA &1k Jo I & 5 .
gi LTk, B3R A1 R A A g8 o T 14 FASN,

SREBP-1,PPAR-y&5 #H JC A i 3R ik , 1046l g 17 e M 3k
B AEHE RE B A  , AT REAIRAH MLN TG % 2 el
PR 175 S (0 240 L vh i o R BUIRAS , 76 NAFLD [ iy i3 435,
HA &ML 1.
52 ik
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