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A5 2 T = AR IR T 1N USSR A AR R
RS- 82 41 il 2 G2 (hepatoma G2, HepG2) 4l
AL, S PD XS A i Jo A 8 52 i B LT 7
AL , 30 TEH R 778 i A 75 GOS2 il ATGL ik fe
HENR BT A , TS NAFLD

1 #R5EFEE

1.1 ##l
1.1.1 @534 HepG2 41 B v E R b
iR , &R 10% Hf:?q:lﬂl(%a( ESJEs| Invitrogen



- 1848 -

FMBERKFFE® Acta Universitatis Medicinalis Anhui 2025 Oct;60(10)

3H]) F 100 pe/mL 55 R R (MBS A L
HARAF) B DMEM #5323 ( 22 Gibeo A ] )
K%, SCEfii 30 H 6 JEEHEME SPF 2% C57BL/6]
ANER, B i o BUR B AR W R A IR m R (A
FAE S5 .20180006043629 ) , /N FBE 22 BTS2 #5534
Berp OGH/BEE R 12 h, IR EEAERRAE (25 +
2)C, MR HRIAE (55 £10) % , 3 H H3RBUK F &
Y, TESCRIFLAET, /NI T T 0 1 R B P
T3 AR GRS W R B T AT S I B 3 ™ A a2
Qe N B S ] 5256 20 ) 06 FH A4 B ) 1
FHICHERE , I O ARAT 38 v B 2 2 B I 3 P B B
T T R DX L R BE S 18 B2 B S AL TE (18
FEHLIES . DWEC-A-202211003) ,

1.1.2 £Z#H%5XA PDIWHPE FFHARE
255 ) (CAS :27208-80-6) , AHX} 431 5 it : 390. 388,
XFPD 7 AT T 4 R, I 38 A AR i
BSE T PD M4l (=98% ) . HT ATGL ik (AT-
GL,#2138) . $iL B-actin HTLHE [ B-actin (8HI10D10)
Mouse mAb #3700 ] 14 H 32 [E Beverly 9 Cell Signa-
ling Technology 23 7l ; Hit GOS2 £ 5a B4 (12091-1-
AP) I | 537 Proteintech 23 &) 5 11 3F3H0 % (ab6721) |
=EHT/NER (ab6728 ) 4TI B g ST A A,
W = 1 H b (triglyceride, TG ) | 3F Hig 1k I B BR
( non-esterified fatty acid, NEFA ) | & IH [& B ( total
cholesterol , TC) \ K []4 Z iR 5% ¥4 liff ( aspartate amin-
otransferase , AST) AN & R Z I 2 [ ( alanine ami-
notransferase , ALT ) 2 1 A5 & 04 H /8 U il AE 9
TAIFFERT. GOS2 siRNA W [ b 44 18 A= Wy R
HIRZSF, Lipofectamine 3000 W4 H 3 [ Invitrogen
), BEREER AN ( palmitic acid, PA) (6 mmol/L) Fl
TR EN (oleic acid, OA) (12 mmol/L) ( KC006) I [
VORI & A FRA R, 441 RNA 4k
BT HSE ) (EZB-RNOOIA) 4 x EZscript 1%
SR A W (EZB-RT2GQ) .2 x {4 SYBR Green
qPCR iR ¥ ( & ROX2) (A0012-R2) Iy [ 3¢ [
EZBioscience 2\ ) .

1.1.3 £&M%E SHEAGRE I AHEE Ep-
pendorf A ] ; g B ZLEL3HLIE A 72 Leica A H];
S E R PCR AU H 5 [H ABL /A W) 5 2 U GE
B 2 B VKA Y 1 [ 55 [E BIO-RAD 2\ w5 I8
1 A € [E Abbott 23 H] ; BioRad i 1% & 5t . mage
Lab Software 4 [ 2 [E BioRad 2],

1.2 FHik

1.2.1 & NAFLD A & 5 fepm 7 FIE K

J5i & ( body weight, BW) £ 20 g ) C57BL/6 /)N FUE
SPF 355 b h iRl 3%, B AL 43 1E H IR 4 (ND,
n =10) FIE IR IR B4 (high-fat diet, HFD) (n =20),
ND 2 % 4521 M 1E % ) RE, HED 4 3% 252 1) M 5 JI
TR}, Z R I 2R 60% g 1 \20% fik /K Ak
BN 20% K AT, T SCHRT SR , AL /N B
BW FUFFIE B & AR 4 RIS 8 J8 T Ih = FIE# 4
(P<0.05) ,ALT 7645 8 JE3 = (P <0.05) , IfiL i 4
JIFL [ e FIARR 2% B IR AR 1 338 TIE 41 (P <0.05)
it HFD 2/ AR 7% 8 JE S BALS> i HED 4 (n =
10) F1 PD &7 (PD) 41 (n =10) . o, PD 4I%EH
PD[250 mg/ (kg - d) 1™, H Ay 2 i 1 45 A B
EhoK, BRESE 10 JE, SEH g A, A b 40
BRI/, B WO/ B IR 2R AE - 80
CHIHLEE Tl [F ETE 4 % 2R PREE S, L
T IR S5 . Fra /N BW AR ¢, IR ad
PR R AR E R,
1.2.2 @mfanyms a2 O T RSN TR R AR
2, 0.25 mmol/L PA #3/. HepG2 2 IR 7E
WAL HepG2 A% AL 1 x 10° N2 AY HE
BHEFPAE 6 FLIGFRAR Y, e AL B AT B 75 5 70% 1Y
YR A BE . AR 5 2 A SE B A . X IR (Con)
ZH A (Model ) 2H %5550 % #8 ( DMSO) 41 . PA + 10
pwmol/L PD 41 . PA +20 pwmol/L PD 41l PA + 40
pwmol/L PD 41, Bk Con 4041, HA3 4411 HepG2 4f
Ju¥ B FET 0. 25 mmol/L [ PA A$Erf, 45d 48 h
MREFR G AR A AN B SR AR JF A T ihar e
BEAT EPE R E BT

J T HE— AW g GOS2 Kk H R AR 5 PD X
HepG2 4 M A5 Jiz #1289 52 i, i H Lipofectamine
3000 %% YLl GOS2 siRNA (50 nmol/L) , 4% 24 h
JEMR TS 28, ML T 25 2R AR X B (Si-Con)
21 . %f H8 ( Negative control, NC-Con ) 21 . # %Y ( NC-
Model) ZH . PD (40 wmol/L, NC-Polydatin ) £ LA K
GOS2 siRNA 4t (Si-G0S2) #H . % i ( Si-Con ) 4 H
T (Si-Model ) 2H . PD (40 pmol/L) ( Si-Polydatin) £H ,
1.2.3 2 R#EW 2 X5 (oral glucose tolerance test,
OGTT) #= ik £ % & & 55 3& (insulin tolerance test,
ITT)  1EZ52555 8 JA5E I OGTT, /NETEZEE 12 h
JEHEE HARE(1 g/kg) o JFTE 0.30.60.,90 ,120 min
AN s [0 FH B ASCAE /N BRURE 4 SR It ) s 1 A , 31
B2 FER 2 T T FR (area under the curve , AUC)

LA ZH5E 9 JESEM ITT, T LA 9 sk /N ilite
AT HME T8, 250 S h Jo M e S e s &
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(0.75 U/kg) ., FFTEREBTE] A (0.30.60,90 120 &1 51955
min) E/J\ ﬁ%ﬁ%%m{ﬂﬂim% , _‘L_l,%: AUC, Tab.1 Primer sequences
1.2.4 @wps E/_jé]\*)? Gene Primer sequences(5'-3") Length(bp)
i ~C Homo GOS2  F:GTGCAGCACTGCATTGTCAT 20
1.2.4.1 2GS0 # R CCK-8 17 & il i R:TCCTTCCTCCCTAGTGCAAA 20
ﬁé@ﬁ% , ;{%_ HepG2 éEHH@( 1 x 104 ) %ﬁ]? 926 jﬂ/ﬂi , Homo ATGL  F:CAGGACAGCTCCACCAACAT 20
) o s R.TTGGAGAGGCGGTAGAGGTT 20
HBCHE S FATEE, A AR PD (0 ~ Homo B-actin  F:CTCACCATGGATGATGATATCGC 23
160 wmol/L) B 24 48 h J&5, K F CCK-8 1= 5& 4f R:CCACATAGGAATCCTTCTGACC 2
. A o ; - Mus G0S2  F:GCCACCGAATCCAGAACTGA 20
i1, 77 90 L HFFEERIAL A CCK-8 i R TTOATTOCTCGCAC AGCCTA %
(10 pL),37 CH¥HE 3 ~5 h, 7F 450 nm &b FHEFFRAL Mus ATGL  F;ATGTTCCCGAGGGAGACCAA 21
I ERE (optical density,OD) i, JERIATSZ 3L 55 R:GAGGCTCCGTAGATGTGAGTG 20
| . R Mus B-actin =~ F:GGCTGTATTCCCCTCCATCG 20
Y HEFLZ (8] OD {HZ b /m4uMais 71, R:CCAGTTGGTAACAATGCCATGT 2

1.2.4.2 e S5EEsIr ANFEHAM, R T
Con ZHAM 7 PA Fll OA 28552 48 h Ja , 4% 2
PP S 1 5 AR 2 00 T T2 15 min, ZERF 40 BT
BH5H, PBS VB , A 7E = 5 T 547 20 min 1
TMEL O Yo, {4 PN A J TRk 7 b b S B ok, A
MR TR U AE 4 (LEICA DFC450C 5 155 45 1%
BL) o AT 25 SRR O i 0 AL, S
PRI HCA L P 4 e 2T Y, AR (SR I 450 nm 33
KT H oD 18,
1.2.5 A4 HepG2 41 T HELL LA Ifi
T TC TG & i, FFIEZLZUR I %5 7 AST il ALT
i, DL AN Y 35 3 v i B A D TR 1) 5 o it
TGN, 52 55 25 B 4 ) it 4t 48 1 136 B 5 o
7. SRH BCA B 0 &l e 2 R, 40 i
NFIZHZUN Y TC A1 TG 5 i LA mmol/g prot 7 .
1.2.6 HALRREFE LI, FE—H50
JHEAEZH LY, 7 S [ v B 1 TP S Mo 7K okl B A s A
fo BERES YIRS pm VIR 64T HE 3o fa, JEHDE
2F BT RO S B Tmage J X L2 RMG3E1 T
LI ARSE D) R 421245 U NAFLD 3 gh it 7
Iy R4k HE Y@ Y] A #  NAFLD

AT T S 3% 41 21462 (immunohistochemistry
IHC) % {a, GOS2 Y& fo i, BUAF 20 280 A & U1 | (5
pwm) | Bl F K AN 5% BSA B 37 CHEHE 30
min, ZRJ5 FH GOS2 HLfA (1 : 150) & 76 4 C F it
W, 552 R, UIR I AE #EbRid I FEhi e 16,
37 CH#H 30 min, 3/ DAB {4,
1.2.7 qRT-PCR %5 #7 FHAZ RNA 4fifb i) &
(ReWF 2% R $EBUF L ZURN 40 9 & RNA 2R
FH 4 x EZscript 1% % 5518 G OR300 7 5o ¢DNA
FRitbZ 4, 208 2 x %8 SYBR Green qPCR TR
(7 ROX2) Wit 6 F 52 L SE 5 . PCR 5143
1 iR,

1.2.8 SyEfpiE =% AF441H HepG2 4 7E
RIPA Zf b 23 . BCA & AN 0] &l 2
BT, WS RENTE(4 ~20)% SDS-PAGE i
FH MOPS-SDS Running Buffer (1 x ) #F47 HL Ik, B &
WE R 160 ~ 180 V., HLIKJF, 7E 7KK i o H 90
V, 100 min FY&0F, #2845 0. 45 um PVDF X
b B RS MR FH ) J2 Tris-Glycine Transfer Buffer
(1x), HPp&H20 % FEE, =R TH 5% BSA £
M2 h, K550 GOS2 ATGL  B-actin B—Hi (1 :

1 000)7E 4 CHWER I, A5 R i Sk 9 il
(HRP) BB ) b sl RPTIRIE & .l K
M ECL iR F) & 75 BioRad A% 2 45 46 M 4 8 {5
%,j—?@ﬁﬁ Image Lab Software EEHT,

1.3 it 4%#E {1 GraphPad Prism 9.0 {4}
AIMTAS AL LI BE 25 5, WAL IR] FL AR FH A ST REAS ¢
KK, 22 21 18] He 4 R FH 2 R K 7 22 50 B ( One-way
ANOVA), P<0.05 NESASITHE XL,

2 FR

2.1 PD X HFD RF/NBRHORFFIMZmL )
VISR AN 1A B e iR 3R AL/ B
Fiie A 3 i Fh s TIE® 4/ (P <0.05), I
Kl 1B, PD %3245 8 JHlJ5, 5 HFD d/NRAHLE, /N B
R B (P <0.01) , WK 1C, 14k, PD Af
PIFEAE OGTT A1 ITT 0,15 .30 .60 .90 min [ LA
AUC (Fouy =13.44  Fp =13.42,P <0.05) , WA
ID - 1G, [F#E, PD WEEAR T 1% TC F1 TG 7K
(P<0.05),ULIE 1] 1K, S5 1E25245 PD J5, HFD
20 PD H & JC I 22 S ETHR T 64T, WA 1L,
2.2 PD Xf HFD Mg3=/NER AT REAE R E R 5

5 ND 4H/NEAR G HED 41/ BRFFIEAR FRAS A | £ B
ARG R BT b 2 0 FH 4 HE B8 R,
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HFD /N R (A Az 2 (P <0.01),
RAT AR (W) (P <0.01) , FIEZH 2
TG . TC &8 N(P <0.01), 5 HFD 44, PD
ZH /N LY e 5T (LW ) LRI BT i 5 A BT i
(liver weight to body weight ratio, LW/BW ) I 2 [k
(Fy =19.03, F ypy =7.26,P <0.01), WL 1H,
ILGFEETEHE 25 (F=1.20,P>0.05), LK
1F; P2 2> (F =41.55,P <0.01) , R
SELM MR TE M (P <0.01), WLIE 2A —2C; IFIFZ
Z1TG TC Frit WK (Fy, =139.1,F,. =24.16,P <
0.01) , WL 2H 21,

2.3 PD X HFD BB3F/NRAFBGHEME 5 ND

A LE , HFD 2/ BUMLTE ALT A1 AST 25 538 0, 42
NSz, PD ZH/NERZA 25 )5 , ALT Fll AST % &
WA (Fop = 11,18, F,, =9.94,P <0.05), WA
2D 2E, J34b, ZE/NRHAELHZAr  ALT F1 AST (1948
a5 i —20, WK 2F 26, 454 ke EE
YA B HE YL isR b — L uEse 7 PD XHIFERA
TRIER

2.4 PD 3/INRBFALE GOS2/ATGL EE RiIEH
2 5 ND 4/NERAHEE  HFD /MR T,
ATGL A Hl mRNA f9RIE T H (P <0.05),PD 41
INERZA 25 )G, ATGL Rk /K ETF(F =43.07,P <
0.05), WLIFI 2N 2] 2L, 5 ND ZHAH L, HFD 2/ R

A OGTT ITT Sacrifice
Week l 9 17 18 19 20
6 weeks
PD 250 mg/(kg-d)
B C D
S0 -eND [Body weight before PD intervition 25
—e HFD w0 M Z1Body weight after PD intervition = - ND
540+ " 220 -= HFD
= i 50 g PD
301 i 3 40 15t
‘5 - 2
z = 9]
220 .80 30 slor
o —
3 2 90 e
A 10t Z B ST
S 10 =2
0 1 1 1 1 1 1 1 1 1 M m 0 1 1 1 J
01 2 3 4 5 6 7 8 0 15 3 60 120
Time (weeks) Time (min)
E F/_\]S - o ND G 15 - H
20p = = HFD - 2 "
e S “ ;
= 4 = PD S i
< 15+ g10f ok —
= * g = * 0 sk
= 2 [ -
H | 8 : ,Jc:'h
8 10 'go Sk S 5 1F
[ Q 5 - 3
=} =l =) —
S st Z E
3 m 0 1 1 1 1 ) —
0 15 30 60 90 120 o— o—
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I J K L
5 1.5F ‘ _ 6 # — 20r
g s 3 fg
E;\?A‘.- #kx glo_ 24- * 515-
vg):’ 3k g Bk é 2
5 & > O g
25 7| = = £ 10f
5= g 0.5F £2F 28
=z 3 2 )
— 8 1F % % g 5k
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Fig.1 Metabolic parameters of mice in each group

A: Experimental setup and drug intervention; B: Body weight changes (n =8 —16) ; C: Body weight (n=5); D,E; OGTT and AUC (n=5); F,
G:ITT and AUC (n =5); H,I. Liver weight and LW/BW (n =5); J,K:Serum TG and TC(n =5) ;L:Food intake in the two groups;*P <0.05, #P <

0.01," P <0.001 vs ND group; * P <0.05, ** P <0.01 vs HFD group.
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JFZH20 GOS2 2& 1R mRNA 3835 7K B34 in, 1 PD ) GOS2 323k, 5 ND 40 AH Ik, HFD 41 JiF 4 41
2 3R KR T HFD 4 (F =17.75,P <0.05) GOS2 [AF2iR38 00, PD 2 GOS2 Z%i5%¢ HFD ZH /b,
UL 2M 2N 2K, Wi 200 %55 F IHC (k) Yu(a DLIE 2A

A ND HFD PD B C
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= = =
=
e ————— o—
ND HFD PD ND HFD PD
IHC (G0S2)
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H I K
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L M N
2.0r 0.5
i 2 »# ND HFD PD ku
5 = 041 11
22 15) * g E G0S2
.% g . % i 03} B-actin 42
. ; S
S Lor g * ND HFD PD ku
» &) o 8 02F
o =] .
=< 52 ATGL 54
B8=05f 3 L
g £ 0l .
~ B-actin 42
(( — .
ND HFD PD b mrp D

B2 PD 2£## HFD B3/ NAFLD HHLHE B3
Fig.2 Mechanistic study of PD in alleviating NAFLD induced by HFD in mice
A': Representative images of liver tissue , representative images of HE staining ( blue arrows: inflammatory cell infiltration) and GOS2-positive cell IHC
staining ( X200, n =6) ;B:Quantitative evaluation of liver fat vacuole area(n =3) ; C:Quantitative evaluation of inflammatory cell count(n=3); D,E.
serum AST and ALT(n=5); F,G:Liver tissue ALT and AST(n =5); H,I:Liver tissue TC and TG (n=5) ;J,K:ATGL and GOS2 mRNA expression
(n=4);L,M,N:ATGL and GOS2 protein expression(n =3) ;*P <0.05,"P <0.01 vs ND group; *P <0.05, ** P <0.01 vs HFD group.
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2.5 PD 3t HepG2 ARiENBIEM CCK-8 A 5% 48 h J5, HepG2 4N IE /1 F % (P <
W PD %} HepG2 ZHMIE S HISEM, 45 R Bx PD ¥ 0.01), AH#E TR A 20, 80 pmol/L PD kb P 41
£ <40 pmol/L B Xf HepG2 4 il 1% J1 & A 52 i HepG2 AEIE SIREAR (P <0.01) . I, 7E BT A 4
(P>0.05),UKI3A 3B, WIKI3C iR, 76 PA 3535 MUSZEerh  PD AR EEES R 0 ~40 wmol/L.,

Alsp Bsr
g g
g 1or 210
= 5=t #
g #t g
= Hi# = 4
5 S
S o5t g o5t
3 E
=] <=
< 0
S <
0 0
Con 10 20 40 80 160 Con 10 20 40 80 160
PD (umol/L) PD (umol/L)
C 15 _ E 1 5 -
w4 Hit
'/_e\ ##**
s
S10f 10 f L
9 ##**
2 £
§ i # #it ## #H Q@
2 o
= Hw
2051 0.5
>
G
O
0
Con Model DMSO 10 20 40 80 Con Model DMSO 10 20 40
PA+PD (pmol/L) PA+PD (umol/L)
D Con Model DMSO
PA+PD (10 pmol/L) PA+PD (20 pmol/L) PA+PD (40 pmol/L)

B3 PD 3t PA %ESH HepG2 HAERE AR E MR (n=6)
Fig. 3 The effects of PD on PA-induced lipid accumulation in HepG2 cells(n =6)
A - C:HepG2 cell viability; D:Oil red O staining x200; E:Quantitative analysis;*P <0.05, *P <0.01 vs Con group; ** P <0.01 vs Model
group.
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2.6 PD Xf HepG2 HRMHRIRMT Ll O Jefa
2R PD T LLE/D PA 15519 HepG2 4R A i)
BIFLER (P <0.01), WK 3D 3E, 4 it oy AT 5%
F FWEWT TC TG & & (P <0.05) , WLIE 4A |
4B AE AF, 5 W 35 3 i B N8 07 R 4 n
(P<0.05), WK 4C, PD 15 F LK 4D,
2.7 PD Xf HepG2 4l GOS2/ATGL £ E &KL
#  5 Con 41AH HL AT, Model 21 HepG2 4f ity

G0S2 ) mRNA FlEE KK EFFH(P <0.05) 1
ATGL ) mRNA Fl & IR B AR T FE (P <
0.05) ., 5 Model ZH4H L, PD ZH (10 ~ 40 pmol/L)
HepG2 4l GOS2 HJ mRNA FlI#E 43215 7K -4 Fr [
& (F =29.66,P <0.05),1f ATGL ) mRNA F1%E [
FEIRIKSE A Fr s n (F =20.13,P <0.05) , WL
4G -4K,

2.8 GOS2#Bi{E S PD 3t HepG2 40 Bl fS i & 4

A a6 B gois, ¢
3 o e 3 = 0.06r
g o g 5]
E E #H rm E #tkk
= = LA é ik
8 4- E 0.10_ Hkk § 0.04_ " H#ix
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z z z
g 5 g
2o 20.05r g .02}
w w 15
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0 Ef
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the gene encoding GO/G 1 switch protein 2 ( G0s2 ) alleviates

Experimental study on the improvement of non-alcoholic fatty

liver disease by regulating G0S2 and ATGL expression with polydatin
Sheng Luguang'?, Liu Dandan®, Liu Weibin®,Lei Tao’,Chen Qingguang®,Lu Hao*,Xu Bilin'***
('Shanghai Putuo Central School of Clinical Medicine , Anhui Medical University, Shanghai 200062 ;
*The Fifth School of Clinical Medicine, AnhuiMedical University, Hefei 230032;’Dept of Endocrinology ,
Putuo Hospital, Shanghai University of Traditional Chinese Medicine, Shanghai 200062 ;* Dept of Endocrinology ,
Shuguang Hospital Affiliated to Shanghai University of Traditional Chinese Medicine, Shanghai 200021)

Abstract  Objective To investigate the effects of polydatin on a high-fat diet-induced non-alcoholic fatty liver dis-
ease (NAFLD) mouse model and hepatoma G2 (HepG2) cell model, and to reveal its potential molecular mecha-
nisms. Methods Thirty 6-week-old male SPF C57BL/6] mice were randomly divided into a normal diet group and
a high-fat diet group. After the NAFLD mouse model was established in the high-fat diet group, they were further
divided into a model group and a polydatin treatment group. The polydatin treatment group was administered poly-
datin by gavage at a dose of 250 mg/ (kg « d) for 10 weeks, during which body weight was monitored and oral glu-
cose and insulin tolerance tests were performed. At the end of the experiment, a series of tests to evaluate the
effects of polydatin on mouse liver weight, blood lipids, liver lipid accumulation, and liver injury markers were per-
formed. The expression of G,/G, switch gene 2(G0S2) and adipose triglyceride lipase (ATGL) was measured by
qRT-PCR and Western blot, and gene expression was further verified using immunohistochemical staining. The
effects of polydatin on HepG2 cell activity was assessed by CCK-8 assay, lipid accumulation was observed by oil red
O staining, and the expression of GOS2 and ATGL was detected by qRT-PCR and Western blot. Results Polydatin
significantly reduced the body weight, liver weight, and serum and liver tissue levels of aspartate aminotransferase
(AST) , alanine aminotransferase ( ALT) , triglyceride (TG) , and total cholesterol (TC) in mice (P <0.05) , al-
leviated pathological liver damage, decreased GOS2 expression (P <0.05), and increased ATGL expression (P <
0.05). At the cellular level, polydatin reduced lipid droplet accumulation, improved lipid metabolism, decreased
GOS2 expression (P <0.05), and increased ATGL expression (P <0.05). Even in cells with knockdown of
GO0S2, polydatin still promoted fat decomposition ( P <0.01). Conclusion Polydatin promotes hepatic fat break-
down by regulating the expression of GOS2 and ATGL, helping to alleviate metabolic disorders and liver damage in
the NAFLD mouse model caused by a high-fat diet, offering a new strategy for treating NAFLD.

Key words polydatin; non-alcoholic fatty liver disease; C57BL/6J mice; HepG2 cells; fat decomposition; G,/
G, switch gene 2; adipose triglyceride lipase
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