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2 FEARH o AR RS 1 i 10 AH O A4 i s
AR /N RO R A 05 2 A ) 52 T

GRS, LR, BELR, AT, RO, T ™

L AL RGP R AE G B KA T e =, AL T BT AR 795, 1108475 2. 1L THERZ R

(FWE] BB MR E 5 A IR AR08 77 A B A I8 I AT 48 AT 49 J2 % (NAFLD-HCC)
T RAERAAE . FiE K60 R C5TBL/6 N RFEA A B 40, IS T4, Jig oy AT A8 S5 AT 40 VA B %4 R
A&, P BAEH, FHI10R, BHEFAXRFEAREIERT K, . AL RARABEEHS=
Tk T 7 e e B A AR R AR 4 A X 5 NAFLD-HCCAR A ; g W AF28/ 0 R A S M8 A AR k2 5 4k B4
VERS Br TR AL A s B TR EAAR A, BRI E, FHERATZK,. P, AN ETADIASHNL T EHE
A% 4.875, 9.750, 19.500 ¢/ (kg-d) #F, EFL. BHATLE. AW FADEAFEA D KAFRL T 10 ml/
kg A LKHEE, BEHELEFI0OR, ol &m0 RK a4 [AEH =6 (TC). LEEH (TC).
RE BN EARER (LDL-C). &% AR&al2EEE (HDL-C) | ZAE#FHEHR (FFA) 4%, HEA
WL OLEMKDRITFHEAERIEFERE; M EA DR aFFTBEES (AFP). EFER/E (CEA) 224
R 98 3% 35 47 JR Ki-67 & & &k, FAEAS & G BsiBs (LPL). & @fen1ii /236 (CD36). K & aizs 8Bt
KEHEHEla (CPTla) . B#E w24 K (Bel-2). Bel248XX &8 (Bax) & & %kik, LPL. CD36.
CPTla mRNA ki, 5ER 5 EFairkin, WA A EE ) S X EmpiZE, B ERmAE, 3Ry
gm e sk I s BUPE RS A R IECE , fiF TC. TG. LDL-C. AFP. CEA 424 %, HDL-C&Z T (P<0.05
H P<0.01), FFIEKi-67%& G . Bel-2%& G k5343, LPL. CD36. CPTla mRNA 2% & &:k4t% (P<0.05
HP<0.01); fgMAT4AAL A iF TC. TG A= LDL-C & E &, AL RITIELALAUH g Tt fe K n fe iz il ,
AFP, CEA A &R M IEKi-67 & & ki £ F LA FEL (P>0.05), 5REWHAF XFREAE, FHRH
Ha R BT RFREMEREL LS, BEERATIEAR A ARER, BKaFTC, TG, LDL-C, AFP, CEA4
2, A& HDL-C 4%, BARIFIEKi-67. Bel-2%&% & %A F= LPL, CD36. CPTla% @ % mRNA £&i& (P<0.05
KP<0.01); ZHRHHT. KAZTHERRBFKEXRRAZANFTH, &it BZHAHZTREALY
»%) LPL/CD36/CPT1 43 5 43R4 g by BR A £ 2w A2, M 374 NAFLD-HCC #9 & £ 2 & .

[X$IF] EBHEREWHIT; Wik, SR, BhRAKRERLE; BHRANL

4% (hepatocellular carcinoma, HCC, fi] Shy B K e R B g AR S ERL, T NAFLD 3K 80 1
PRATHE) 2 B B TER 2 — . 2020 4F 4 BR i S8 50 PP S A E A A TS, L g
AESLPPRE o, WPRR RERESRGIARAE . Jpte =0 BT R I, IFRERRIT SIS S0
e SUREARSE T = K IURIAL . AFBIREEE gt g o o 59 0 7 55 NAFLD AU A % 2 36 )

e W5 ¥k BT %% (nonalcoholic fatty liver disease, N e, =
A2 BT, NAFLD AT 6 6 [R5 AE 2 g o 1% 15 14
NAFLD) 2P fars R £, % % (
VORI IR CERRRR o B AR NAFLD S A 01

EETUE : 15 [ AR IS (82074145, 82104552) ;1L T B 24 DR, WL, SR (80 W IR 4 i
SRR ;LT 2R P R IR 4 BAS K 2 v ) N
KEFER AR (2021L2Y029) 53 7 B 25 2 v R E 42 B 36 B m‘ HE % j:ljl] ﬂjilj E”3 ‘{E‘ *_%_: ‘ri EElb H)j H:I: *H 3& H_i—: éEH H@ E;

JHZCE T A 00 % T AR 4 (2y2x2102)
DM ETEE 1 jlg-8@163. com (NAFLD-HCC) Eiﬁ}ﬁﬂgﬁgﬁ%mﬁo
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AR A (hFEAYRIE), Mgk e
AR T . BRI R, AR H A AT
M0 R G IAE LG 5%, 2 NAFLD (9 R AR ot
OB 0 AT G 0L LT B M A3 2 4 Al WD A
A, B AR H X NAFLD-HCC 1 7555 8 1 3
PRUTH AT RE VR AL, DA R Il R 07 FH B A
it AWPREIL T EA R F LR S e P 51 25
e (P HES . 21000042022042)

1 MREAZE
1.1 4%

SPF 2% I C57BL/6 /N 60 L, 3 Ay, (A5
B O(10+2) g, WFAa4em AL sh Y AR A
FRANFE, SCE sl iES . SCXK (&) 2016-
0006, 43 F M35 F1L 7 h B 25 R 5L sh iy s
IR E 50%, %22 °C, HRFOL, /INEAH
R
1.2 %

BHEAHHAM: RE25¢, HR25¢. AR
15¢. HHE 10 g, W HILTH B 25 K= MR BE B
B2 NORFEKIZH L hs, IR El R 2 h,
1 g I 2 B, I 10 A% 52K 4k 2 i A
MIEEEH 2 h, BIFPIRIEH, W4 W E &4
251 g/ml, 4 CI#7F
1.3 EEZXFNEASE

TRV (DEN, #t5 D0516), A E
(i) A Tolk & AR F; HE | (it
C0105S) . VLT O YL (4t C0158S), L =
KEVWHEARARAA; HEER (AFP, it
F2632-A) . JEIRPLE (CEA, #t5 F2630-A), F
BRI EY R A RA R BIHEE (TC, #t%5
20210806) . Hih =H& (TG, 5 20210809) . 1k
IS E A HERE (LDL-C, #t520210806) . &
RS R A RE R (HDL-C, 41£5-20210809) %
RAG, BRI AR lif Rl
(FFA) Fafaillin & (dit5 BC0595) . DAB .
WARH A (5 SW1040) . Trizol il & (5
15596026) . 4% Z W EE (fit*5 P1110), Jbm&
KEAEYRHARA A Edb —dulila it
5 abs996) , EMFAE; BRE AR RS (LPL,
fit5 bs-1973R) . FI4IHL b 36 (CD36, #Ht5
bs-1100R), Jbntif B HFAEYRFAIRA R ; W
A A B L 6 A5 1 1o (CPT 1o, #1655 15184-1-AP) |
Btk B 40 AL ge -2 S (Bel-2, 445 68103-1-Ig) |

Bel-2 A6 X 2 1 (Bax, b5 50599-2-1g) . H i1 -
3-WER L A M (GAPDH, #t'5 60004-1-Ig) . Ki-67
EH—$ (#5 bs-23103R-1), #IL Proteintech 23
A ;s RIPA 2@ (4It5 CW2333) . BCAEHE &
R & (A5 CW0014) EHTAR 166G (Hit5 CW0103) |
FEP R IgC (5 CW0102) . HiFi-Script TR # 25 3
P2 cDNA 25 — 85 & ik 7l & (5 cw2582) |
UltraSYBR — 2 15 98 0% & # PCR LA & (5
CW0659), VL7 Rmttad AR A BR A A .

7180 AU 4 [ B A AL A AT AL, H A H LA F]
SpectraMaxi3 % 2 I BE 2 K AR AL, L[ MD 24
Fl; ASP 6025 Rl MEREAL 2B K ML . RM2235 U F
AWV AL, EG1ISOH BAHEHL . HI1220 R4
A ML, M LeicaZyw]; M8 BUBUF 4 W% &
45, TEIE Precipoint A 1) ; 1658033 AU B Hz H Uk 3¢
B, J5[H Bio-Rad 227 ; 5200 4 [ shik 2 & 6
Bt 248, il REERHEA AR 7500 5L
It %% % % B PCRAX . Veriti 486 B PCRAY, 35 [H
Life A F .

1.4 FhhHaREp

60 H/IN R T fep R N IR SR LS, SR
REMLELCF 2300 M IEH 4L . DRI . Mg i I AE G
SRR K FEAR AL, . mflEA, 410
Ho BRMIFAROCHHE A LS HEAR TR T mil
T2/ R F DEN I 50 mg/kg 8 i 5, &8 1
W, ELL8 I, G4 TR S/ R SRR 12
Jil [10% %40 . 5% BERE . 1% HREEE . 0. 5% IR R
B 0.2% FBLG AR RE | 83. 3% iR RL, it
200426012, /NRAEZE (dbnt) EWRHEARA A
7 NAFLD-HCC /)N FUBERL 77 2/ U IR R A 08
LA IR IR 25T, HE Y 6 /N0 1 36 A
A5, ULHABAYEE S ) . R DT AN BT
JEFRDRHIE 3 12 8 2 57 NAFLD R 0 Yy 8¢ 5 i
WEBI AR TR, HE Y 0 FF 41 i 5 A R 19 28 7 K i
A P O, BRI AL A N T P R IE R AN
T R SR 12 5]

1.5 %%k

P A /NI TR T . e RN BRI SR T R A 7
g, ey NI R SR i, SRR H
k. . ERIER AN S TR TS 4. 875,
9.750., 19.500 ¢/ (kg-d) ¥EW; EH 4. BgWiHF
. MBI IFAR OGN BB R 45T 10 mi/kg A2 BR
KR, SALESVEE 30K,
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1.6 WEIGARA T ik

1.6.1 &fsAAFIEFFA A% fe)a—KHEH G
H, RR A RALE T R I 6 H/N B Bk
i, #E2h, 4°C. 3000 r/min &G04 10 cm)
20 min, HU LS, 80 CHRAT. HUNRUHIE—2F
4% Z W E , — B IRAF T-80 "CUKAH & H -
A A B A Ak 3 A AR I /N BRUME TG TC.
LDL-C fIHDL-C 1 & 1t 5 BUNRJFIEZL210.1 gk
W FFA &, HARERAE ™A% 42 R Sl i 15 .
1.6.2 & AFP. CEA 4% FAHWEMNKZ LN
BRI >R FH ELISA SEASI ,  ELAAHER A ™A% F2 3]
SV, SHlbr et LA ME T AFP. CEA
T

1.6.3 AFIEALKANKAHE & RHBEL
BT RAEA AT /N R B AL E 3 H U AT
WELREY, AT BRI AS 2R S 2 1 . mRNA F8 45
R, PIHRUESINRIFAEEAS, BUNRUTFIEZH 212y
1.5emx1. 5 emX0. 3 cm, SPLEEWRE AR . 2R
EWEHANEEE . YA, HE Q605 A
BASUIR R EL A ZUE AR

1.6.4 FFREZELRE Rt AtE ol HFIEZHZ0.1 g T
FERETBK, OTCAHLHE, & KAV R 29 10 pm,
LT O YW YL £5,10 min, 60% T PIEER vhvk, 2218
Kk, HARZEPEY2 min, HIMPIRE H, H%k
FHEMBHMNGRREMEALUE IR, #H
Image Pro plus 6. 07> BT 40 MM £L O Ye 2 5%, 158
[ Y= A

1.6.5 AFAERPJB 2042 F Ki-67 & & &Rk K%
AL ST . WA R, bR g
B ORIWEWIER M. B —$50 (1:500)
37°CWE2h. —H0(1:100)37 ‘CHEE 1 h, DAB i
. HAREEY . SRRIEES L. Bk B AW
%2, FIH Image Pro plus 6. 0 FR A4 17 G0 5% 414k 0
B, DR BEEVE N R Rk,

1.6.6 AFIEATAIXAEG R BRRTERESD
F ik R H Western blot S &0 . B 0. 1 g 24
41, A1 ml RIPA 2f#W, a1t E Tk L
Z4# 30 min, 4 °C. 12 000 r/min (Z5.0042 10 ¢m)
B0 15 min, BLOJFECETE, BCA R GR I 441
B . LL50 wg B H/UKGE AR, 4 SDS-PAGE
HUKE, ¥R PVDF B (BT, 4% LA e
LPL(1 : 1000) . CD36(1:1000) . CPT1a(1 : 2000) .
Bel-2(1:1000) . Bax(1:1000) . GAPDH (1 : 5000)

—Hi, 4 CEMIR, TBSTHEL 3, YK 15 min,
IIAZHT (1:10000) . BChilfbsAOCHE, FRRL
FEREAR [, BB RIS R0 RO, AR RO
BUR R G BE5CIT 4 B Y 8 RO 250 B 1 K
JE(H .
1.6.7 FFRERE W BRAX M iR 7248 % mRNA &% R
FHRT-PCR LA . Trizol Z4f AT 20 21 HIUEL RNA,
Pt B U I B AR UK RNA S 56 54 ¢DNA, R
AP #  BiAKZE, 95 °C 10 min, 95 °C 15 s,
60 °C 1 min, ¥ 340 MER . 5IWH LA T AEY
T REA R F A%, LPL: b iF 5-GTCATCT-
CATTCCTGGATTAGCA-3', i 5'GGCACCCAAC-
TCTCATACATTC-3", 7*¥) K J¥ 20 bp; CD36: I
% 5'-GG-ACATTGAGATTCTTTTCCTCTG-3", T {if
5'-GCAAAGGCATTGGCTGGAAGAAC-3', 7= ¥ K
J# 23 bp; CPTla: L 5'-AGCGACTCTTCAATACT-
TCCCG-3', FiiE5'-GCAAAATAGGTCTGCCGACAC-3'
FEYI K 22 bp; GAPDH: E i 5'-CCTACCCCCAA-
TGTGTCCGT-3', Fil# 5 -AGCCCAAGATGCCCTTCA-
GT-3", 77K FE 20 bp. LA GAPDH NS, A5
2B mRNA B AHXS R IK7KF, e 2 A 3 1K .
FH 2722k EA T ARG 2 AT
1.7 %itsFiE

K HISPSS 17. 0 BAF AT et 27 3, 1%
R EIESDM, Lh (Fxs) Fom, HEFEE
PA R T 220 H1 § 1Y) Bonferroni K546, W7 22855
| & #£ Tambane's T° K255 . DL P<<0.05 b 2 57 A 48
TR
2 &R

2.1 24 FAFIET SR HE £ &

AR UL /N U S 165 2/ BRUFF AR R/
IEH, REDGH, BiGL0E, BER. B4
INEUFFRE DL VPt (o, (RRE K, Bub'R ), i
SR, VI Ih IR B 7 AR G iR 2N BRUFF
WERp A, BRI Sy B, REDHKS, MR,
fil Z AR, AFAERA K AL . SRR
AR LU, AR H v ) e 21/ U
T B AR LT, 2558 H B asib s AR
VbRl /N B E R T A RS 20, 45994
AP D s 2R H I IR i 2 R AT B e
By FURDRS , 459 80H R WD

HE Y25 50K, 155 41/ BURF /N 2558 15 0
SEEE, MMHESIEE ST, dERARAL T, AT
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7, AR WLAR PEAEMLIZIE . Ji 17 2N B/
SERIRCIR, ANRERPAKARIE , WLRRWAEME, WA
A, ARG TS, AT LR MR iR .
i 107 JEAE G P 2/ s BRUF A IR RIS R, P2 M B
WA, AR E A2 ARG, AP0 K i
B, A A I, ER A A S B AR
AR AR EERG K AN ARG AR AR . SRR
JEARSGIHR A L, 2R H 7 SR s AU/ 45
PR RS, 25 WA AR R 58 W 240 B 3 T Y S B
AR H 7 v 79 Sk 44 R P BT DL 4 N i
AL AN IR T R 5 SRR H U ARG 2 AN
25 Y00 PR AR T2 4 1 A0 LR T O BOR AN B B, LA
LA,

31‘17% T P, T &

TE: KB OFHT IR N RV EE ;s A, IER4H; B, JRWTATA; C

2.2 B4 BATRERR R LA S

ML O Yz R, 1 2N BUTF 40 A P A DL
WL G 5 N i 4 K g 17 P A O 98 4L 400 i
O N LK AR LT IR DR, BEMAS PRI s 2%
FERH MG, . m A i 2R A 4 s
TG 7 A G iR 4 2 3 b . BRI 2.

T 1w, SIERFAE, N84 NG HAE
KN ARG B iR A o B E T s (P<
0.01); SARWIFAHCHF A LE, AR H B,
g R AT IR AR B TR R ) S R AR
(P<0.01), HZEHA 7m0 i 4R o i
AR E SR FERTEHERTHEARA (P<
0.05); XA . A% it 4 ERR BT AR
e ZER TR E X (P>0.05),

e

o DS AR S A 20 5

D, ZHEARHGIAEA; B, FHERHGHAEA; F, A7 .
B A4UNEUFIESUR B Z A SR (HE, *x400)

Figure 1 Histopathological observation results of mouse liver in each group

IE: B REOF IR ML ONRN; A, IEWH; B, IRUIFE; C, IRIATARCHTEL ;
D, MAEARTGIGIEA; £, SHATGREA; F, SHEA TGS
B2 A4UNRATEH LSRRI L0 Jet, x400)

Figure 2 Histopathological observation results of mouse liver in each group
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Fz1 HA/NRIFIENE BT R E 4 b L
Table 1

Comparison of the percentage of liver lipid deposition

area of mice in each group (% ,x+s)
20531 TR R BT UCARI A 43 L

IEHH 3 0

JIg 7 2 3 0. 1920. 010"
JIgE 03 JHF A S S 20 3 0. 33+0. 003"
AR H A 2R 3 0. 30+0. 007"
EHEAR T R 4L 3 0. 18+0. 001"

RS NS RVIEE IR e 3 0. 08+0. 005" *’

W oa) SIEWALE, P<0.01; b) SRS
B, P<0.01; c) SEMEARTHIGHELILE, P<0.05,
2.3 &K Ak AFP. CEA &3 b4k

F2R, SIEFA T, BRI 4
AFP, CEA&®TIE (P<0.01); SA8HiHFA G
b, BEARHBEAREL AFP, CEA & &%
(P<<0.05E( P<<0.01); ZHEARH 74 7 it 41 2 1]
LLH, AFP .CEA i 22 R RG24 8 L (P>0.05) .

R2  AUV/NRINTE AFP, CEA 7 i UL
Table 2 Comparison of serum AFP and CEA contents of mice

in each group (x+s)
21 R AFP/pg L CEA/ng L
A 6  101.15+30.00 1. 3920. 25
5 5 A4 6  115.70+18.63 1.27+0. 18
eI A OG- 9 4 6 265.85+45.88"  2.81x0. 34"
LFEARH AR 4 6  201.91+7.80" 2.020. 39"
KRR ) 6  215.55+20.51°  2.10+0.13"
LA R 6 199. 48+21. 59" 2.05+0. 10"

W AFP, HREM; CEA, MMHII.

a) SIEWAIE, P<0.01; b) SREH7IFAHC T4 &,
P<0.01; ¢) SN A R, P<0.05,
A2l R g BT IE FFA 42 ph i
F3n, SIEwEA R, BT, B
X P 20/ BUALYE TC. TG, LDL-C ) 5% 2 Th &

2.4

JE W JFF AH G BT 988 41 /N BUHDL-C R# A, R i I 41
FFATHE (P<<0.058;P<<0.01). 555 ITAH AT
R AL, AR H AN 44N TG W 2 FEAIK,
KRR H PR B4 TC T FFA & B & TR,
EHEARTZE A TC, TG, LDL-C ¥ 53R,
HDL-C FHE (P<<0.058;P<<0.01)., S5%5HAH7
RlEA g, SHEAHZY . SRlE4TC, TG
WFEREAL (P<0.058P<0.01). ZHARHZF .
R AR AR L 2 R RS2 X (P>0. 05)
2.5 B/ RAFME4E 2P Ki-67 & & &k e
T4, SIEFA LT, B8WHAHC 4
Ki-67 E LTS (P<<0.01); SH8H7 A6
Wb, BHEAHET. &7 'JEQHKl 67 1Ak
it (P<0.01); S5EEAHHMAEAILE, St
ARH R Ki-67 8RR (P<0.01).
F4  SA/NRIFIEH LU Ki-67 8 H & E

Table 4 Comparison of Ki-67 protein expression in liver tumor

tissues of mice in each group CFIEHE(E, w+s)

2H 51 L Ki-67

EHH 3 0. 03+0. 000

Ji 15 20 3 0. 0320. 002

JI U7 JFFAH G T 4 3 0. 0520. 004"

AR H AR 2 3 0. 05+0. 002

LR A 3 0. 0420. 002"

ZREARH e 21 3 0. 0420. 002"

H:a) SIERALK, P<0.01; b) SIRNIFARSC R L
B, P<0.01; ¢) SEHEARHAEAEA L, P<0.01,

BT A AR H 7 0 i 4R A HR bR s R
A, UG IR bR B R R R
0. BEW ARG A . W AT bEs .

2.6 & RIFMEBCl-2, Bax, LPL, CD36, CPTla
RO E A
RSN, HIEWA R, BRI AH OG5 4

R3 SU/NEUILAR SATIE FRA 55 LA

Table 3  Comparison of blood lipid and liver FFA content of mice in each group (x+s)
2651 Rl &k TC/mmol - L' TG/mmol - 1! LDL-C/mmol - L”! HDL-C/mmol - 1" FFA/pmol *mg ™
IR 6 1. 6320. 53 0. 68+0. 24 1. 02+0. 28 12. 20+6. 60 0. 12+0. 01
JIg W7 1 4 6 3. 61=0. 35" 1.91=0. 37 4. 83+0. 50% 7.1943. 25 0. 18+0. 04"
U W7 JH A G I i 4 6 3. 81=0. 98" 2.7520. 28" 4.88+1. 16" 2.80+1. 42" 0. 15+0. 01
AR H AR A 6 3.32+0. 92 1. 85+0. 28" 3.79+0. 64 8.76+3. 84 0. 13+0. 03
ZHARH P A 6 2.79+0. 76" 1.33+0. 17 ¢ 3. 60+0. 52 7.87+4. 18 0. 10+0. 02°
LA T i 6 2.47+0.38" " 1.21+0. 10" " 3.27+1. 02" 11. 40+5. 33° 0. 12+0. 03

e TC, RHMEEE; TG, Hih—=fk; LDL-C, iK% h58E 10w,
o) SHRWIHFARSC Rl g,
) H5EHEARH A

a) HIEwW4ltbis, P<0.01;
01; e) HEHEARH AN

b) HIEHA R, P<0.05;
g, P<0.01;

HDL-C, Mm% EIEEAMBERL; FFA, HFEEIEIR
P<0.05; d) SigWiFHCFmaA s, P<

EAE, P<0.05,
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x5 HH/NEIFEBel-2. Bax. LPL. CD36. CPT1o %k 13k b

Table 5 Comparison of protein expressions of Bel-2, Bax,

LPL, CD36, and CPTla in the liver of mice in each group

CKBEAA, x+s)

gl FRAL Bcl-2 LPL CD36 CPTla
EH A 3 0.95+0. 01 1. 00£0. 03 0. 52+0. 03 0. 92+0. 03 0.91+0. 03
JUg 7 FFEAH DG I s 4 3 1. 18+0. 06" 0. 93+0. 06 1. 17+0. 09" 1. 100. 08" 1. 07+0. 04"
KHAR T A 3 1. 04+0. 02° 1. 18+0. 04" 0. 62+0. 04" 0. 95+0. 04°’ 0. 97+0. 00°’

#: Bel-2, BUKELAHMIRE-2 LK 5 Bax, Bel-2#HXXEMA; LPL, JREMANRNEE; CD36, FIANMEHTR36; CPTla, K EEIHAFEBEELEE

TR Lo

a) FIEFHILES, P<0.01; b) SIEHHILEK, P<0.05; o) SIEWIASUHEHILE, P<0.05; d) SIRNIITAHDCITREALILE:, P<0.01.

Bcl-2, LPL, CD36. CPTla fEH £ ATHE (P<
0.055 P<<0.01), BaxfRHFILER LG FEE X
(P>0.05); SHEMFAECH AL thig, ZHAH
Ve 4 Bel-2. LPL. CD36. CPTla %k ik
FEAK, Bax EHEATHm (P<0.055K P<0.01),
& 2H/NERUHFIE Bel-2, Bax. LPL. CD36. CPTlaZk
UK E S 5IULE 3 B4,

Bax 26kDa

Bel-2 21kDa

GAPDH 37kDa

e A, IEWH; B, JRWIFARSCIFEEA; €, BHAR
Hw Rt dl; Bel-2, BMREANME-2F; Bax, Bel-241
KXHEM-

B3 A4/NEUIFEBax, Bel-2 2 LK
Figure 3 Electrophoresis of Bax and Bcl-2 proteins in

liver of mice in each group

ceL | R S| 53104

CD3G | == e | 531

Garon | 4 - ] 37000

A B C
e A, EWU B, IRWIFAHDCHELL; C, BEAT
Ve Edl; LPL, JREEFAIRNIEE; CD36, M4 bl
36; CPTla, AFFBEAHEMIEA M 1.
B4 KH/NEIFELPL, CD36, CPT1a 2k M H kA
Figure 4 Electrophoresis of LPL, CD36, and CPTla

proteins in the liver of mice in each group

2.7 B RIFEL4ZLPL, CD36, CPTla mRNA
Rk e E

Fox, SIEFALE, BEIIHAHC 4
LPL. CD36. CPTla mRNA £k B E T E (P<

0.01); SHERWIFAHCH A LR, BHEAT TS
FIH 4 LPL, CD36. CPTla mRNA %k i & [ (%
(P<<0.058¢ P<<0.01),

Fz6  AUVNFHNEZEZILPL.CD36 .CPT1o mRNA FiA AL
Table 6 Comparison of LPL, CD36, CPTla mRNA expres-

sion in liver tissue of mice in each group (27°°", x+s)

4y4H R¥  LPL CD36 CPTla

R 3 1.00£0.00 1.00£0.00 1.00+0.00
7 AR I 3 3.20+0.83" 7.08x1.30" 6.80+1.67"
KHARTGEEA 3 1.4320.22" 0.81+0.26° 1.37+0. 32"

7. LPL, IR&EFANENIEE; CD36, HAMIAMEPIR36; CPTla,
PR R G T S B Tl 1oc

a) FIEWALIEE, P<0.01; b) SHRNIIFAHSCFm Al HLEL
P<0.05; ) SHENIASCFRZLE, P<0.01.
3 iFie
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TP WM IO , KA, RN AR, R P
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O, 0 (R RUEA - RZI) PrE . CERIRE
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KDIREA L, AR, RN, SRimEen T
JIFIK, 2 TR & AR . 2Rt H A, BOL
TR H, L UM, W R RS
e, BN, AW “FFzimaE” Y, R R
ol . PR, RS DR IR PH L AR Ak A
ARG SRR R B 2 R D7, H
HRREE A2, M DAERIR BB ELZ, iR
PR BIARAAEZY, (IRRIR e i R s H R
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iz, #hhes <, JREZG . DUZGA R R A A
iz, WA CBOET Z31, #FG ik NAFLD-HCC
1Y AR R

SR, MR o T 7E M i & A R R vh Rk 4
HEEEM, HA g mAR s & A& g E g
SEHEERAT . — T, B R g R (A e 4 A
AT Z e R, AR TR A A SR B = A
B feis s s—Jrm, BRI E R AR S T
T 0T SN R R O A e, (A e 2 e A
RZERFER " I A M AR AC i i g i R
by S E A AN R IR 1) A SR T 7 TR S Ak
ERRACI AR, 7R TP AR R 105 R S 5 e 4
Jf AR T PR, VAR T R A 1 R g A T
REZ M H NAFLD-HCC (A RS ws

ARWFGREE R N, G AR S 2N Uk
UK (ST, HE Y % BT 40 g i 25 14 B
W, RN IR, 5040 I TERAE AR K
/NG R AR R A 5 T D 2 /DN B HE G 8]
DLHRWE AR, RMEANMEIRIE R RN 2 1. i
LLO YL IR, G 2 KB W AR SC g 4 /N
SRR UL B T A . B I /N BRURF JOE v FFA
SRBOEF A BT, R A OGR4 2
TG o TR, v RE PR g 20 e 44 e
THAE FFA AL R 18, S BUIR 7 JFFAH OC s 4/ B
JHFHE FRA 55 A B BEAR, AR AL A3 7 32F — 25 E
S AFP I R A 5 P e e S e e v 1) P g
B, CEAJE—F S Mg in &y 7 ARHT
FEREMR B, SIEH AL, BRI AR DG 4/
LML AFP AT CEA &t W Fh iy, BRI 4/ B
L% AFP FI CEA & T A8k, Ki-67 81—
T34 508 A L A A DG L, 2 AR 1 P A48 o v -k
kR HAER B AEERIEHEAZEN, Ki-67
T BH M R 3R R, o TR 0 A g A T 1
g, CBMERR R VY, gl e R R, IR
JEFAR G I 20 Ki-67 45 1 R IR BOE W 20 B 3% T
1M A8 105 AF 4 Ki-67 & A G AR fb . DL R gs R
7N, B s B DRI IR AU #E 37 NAFLD #24
DEN Jii 55 B fal b} i 5 0] /] B ) & 37 NAFLD-HCC 5%
R, ARSI S TROR N BUR [R50 = i 2 AR H ik
TP, 455 & B FEAR T 7 & 0 i AT i 2 B AR
NAFLD-HCC 4 %4/ B 7 B8 A5 ic ) AFP. CEA
Frim M Ki-67 IR, FERMYE TC, TG FILDL-C
K-, FhE HDL-C /K, W8 7 58 i fg K o
UbAh, HE G Kmer o e ok B, BHARH T E

F L] B AR /N 258, RS AR . R
YRR SRR, SCE IR B TR, &R
T EFEA . Wik, FEpmorsd, A
T m A SRR TG TSR

Bel-2 5 Bax F:[H J& Bel-2 Rk th i A A A
AR T AR R TR SR, PR AR T
BATEZWMEER ™ I8N 4 Bel-2
FTRBIEFEAT S, SHARH &R THS Bel-2
HFRIKREAR, M Bax A FRIATH S, BEHIEHEAR
Hm AR s AT, Bk, &R
FEAR H 7% /N NAFLD-HCC 19 & A= & Jie oA — &
PdIVEH o #6088 7 R A5 1 LPL/CD36/ R il Al
MR RSB 1 (CPTL) {55 H B A ZF Y Uhe,
LPLJE MUK fif i 2 11 0 G 8, LPLAE AR HCC
R R IR SR RS AHE ' CD36 2 g i
PRI OCHERE 1, ZEMR h ik T, T s fib
968 240 L A T B IR AR A 1 . CPTT 2
TR A L AR RE RS R AN R, A
CPT1o REME A2 1 B 0 AR 4, SO ) CPT 1o 76 1
s BA b E R . ARBFR KB,
Jig Wi I AH G 988 41/ BRUOHBE B LPL. CD36 #11
CPTlo mRNA M IR T, Al B I8 2o s Ak
TR R 107 1 A3 i 62 2 I v e A R e o rea AL 1)
KHARH % T WS LPL, CD36 #ll CPT1a mRNA K&
B R AL, $Eon ] GE i LPL/CD36/
CPT1 A5 5l 4 A Jo AR ot o o A, 0 T o 5 1
JERE 7 FR AR 341 -

gi bprik, ZHARH % T A8 B o 9 LPL/
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on Reprogramming of Liver Fatty Acid Metabolism in

Mice Model of Hepatocellular Carcinoma Associated with Non-alcoholic Fatty Liver
CAO Huimin', KONG Liang', SUI Guoyuan', LENG Xue', CHEN Wenna’', JIA Lianqun'

1. Key Laboratory of Ministry of Education for TCM Viscera-State Theory and Applications, Liaoning University of Traditional

Chinese Medicine, Shenyang, 110847; 2. School of Medical Laboratory, Liaoning University of Traditional Chinese Medicine

ABSTRACT Objective To observe the potential mechanism of Linggui Zhugan Decoction (%A H%, LZD) in
the treatment of nonalcoholic fatty liver disease-associated hepatocellular carcinoma (NAFLD-HCC) from fatty acid
metabolism reprogramming. Methods Sixty C57BL/6 mice were randomly divided into normal group, NAFLD
group, NAFLD-HCC group, low-, medium- and high-dose LZD groups, with 10 mice in each group. NAFLD-HCC
mouse models were established by intraperitoneal injection of diethylnitrosamine (DEN) combined with a high-fat diet
(HFD) in the NAFLD-HCC group, low-, medium- and high-dose LZD groups, while NAFLD models were made
through HEFD in the NAFLD group; the mice in the normal group were fed with normal diet. After the model was suc-
cessfully established, low-, medium- and high-dose LZD groups were intragastrically administered with 4. 875, 9. 750
and 19. 500 g/(kg-d) of LZD solutions, respectively, while the other groups were intragastrically administered with
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10ml/kg of normal saline, all for 30 days. The levels of blood lipid indicators including triglyceride (TG), total cho-
lesterol (TC) , low-density lipoprotein cholesterol (LDL-C) and high-density lipoprotein cholesterol (HDL-C) as well
as free fatty acid (FFA) content in liver tissue were measured; pathological changes in liver tissue were observed by
hematoxylin and eosin (HE) and Oil Red O staining; serum alpha-fetoprotein (AFP) and carcinoembryonic antigen
(CEA) levels were measured, and Ki-67 protein expression in liver was examined; liver lipoprotein lipase (LPL) ,
leukocyte differentiation antigen 36 (CD36) , carnitine palmitoyltransferase lao (CPT1a) , B lymphocytoma-2 gene
(Bcl,) , and Bel-2 related X protein (Bax) protein expression as well as LPL, CD36 and CPTla mRNA expression
were detected. Results Compared to those in the normal group, the mice in the NAFLD-HCC group had liver in-
flammatory cell infiltration, obvious fatty degeneration, and small cell hyperplasia in certain cells; the contents of
TC, TG, LDL-C, AFP and CEA significantly increased, and the content of HDL-C significantly decreased (P<<0. 05
or P<<0.01) ; the expression of Ki-67 protein and Bcl, protein increased, and the expression of LPL, CD36 and
CPTI1a mRNA and protein increased as well (P<<0. 05 or P<<0.01). In the NAFLD group, only serum TC, TG and
LDL-C content significantly increased compared to those in the normal group, and only steatosis and inflammatory cell
infiltration in the liver tissue were found through pathological observation ; there was no significant difference in AFP
and CEA content and liver Ki-67 protein expression between the two groups (P>0.05). Compared to those in the
NAFLD-HCC group, the pathological morphology of the liver was significantly improved in the high-dose LZD group,
and the area of lipid deposition was reduced ; the serum TC, TG, LDL-C, AFP and CEA content decreased, while the
HDL-C content increased; Ki-67 and Bcl, protein expression decreased, as well as LPL, CD36, CPT1ae mRNA and pro-
tein expression (P<<0. 05 or P<<0. 01); and the above indexes in high-dose LZD group were superior to those in the low-
and medium-dose LZD group. Conclusion [ZD may inhibit the occurrence and development of NAFLD-HCC by
regulating fatty acid metabolism reprogramming through LPL-CD36-CPT1 metabolic axis.

Keywords nonalcoholic fatty liver disease; hepatocellular carcinoma; Linggui Zhugan Decoction (ZH:AR %) ; fatty

acid metabolism reprogramming; fatty acid oxidation
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