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[ Abstract |

from simple steatosis to steatohepatitis, advanced fibrosis, and cirrhosis. NAFLD is associated strongly with such

Nonalcoholic fatty liver disease ( NAFLD) refers to a wide spectrum of disorders that range

components of metabolic syndrome as obesity, diabetes and insulin resistance. To date, the pathogenesis of NAFLD
has not been well elucidated, and few effective therapeutic approaches for NAFLD are available. Therefore, the
development of animal models of NAFLD is very important in order to enhance our understanding of its
pathogenesis.
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1.1.1  E 54K (high fatty diet, HFD) #£#  HFD
WSy NASH #1482 4 JF JE e LB & 2 T S Ho At
P ZERL , Btk 76 &8 ML 5 A28 NASH £ 4
Bl HFD Je 5 A 22, X5 5% 3G e 25 Bg 105 B2 1Y) £
Bl A i i, A 25 A T AR B PR I o At
REW) B s oK AL & ey el . B AT, K BUZ E N
A H TG NAFLD #5580 54 | 5545 52 96 758 % 1/ B
B LIEISE &

KRR RY . b P Wistar 8§ Sprague-dawley ( SD)
KB, LA B iRk (SR Al AR + 1% ~ 2% B[ B
109 $4 M 5 5% 5 5Ky ) M7 8 ~ 12 Ji J5 Al B i
2 ORUAE AR T A2 , £ N e 2l (ALT) 39 &,

B A A A 2R 100% 1, Xu 273 8, R HFD
(PRETA R 88 g, 4l 10 g, BHIEIE 2 g) 1A 57 ME 1 SD
KB4 JEI I B B 5 A2 58 J] I 52 30 B 4l Pk i Ty
JHF 512 JE B TR 1B s 1 4R, £ ALT 7K F 5 5 24
JEL S B 5 SR 41 4 4k 536 ~ 48 Sl £F 4E AL
I B & = AP .

/NERABE RS HFD SR (Y C57BL-6 /N AT 1A &
AR L5 B AF B B R . BE AR IR I K /NS
T RSCHE B e TR A 2% L W 52 L 45 T IR DT
55% MIREMESE 6 A, LR FRIINE , I/l ok
TP JHF R 105 45 2H 21 2 A | [ B o 00 T I 3 35 T

2t & % M (sterol regulatory element binding protein,

SREBP)-lc, SREBP-2 % it JL-4di i A 22 1f Fil g 1
(Acyl-CoA desaturease, ACD) Fik 1 hn'’

HFD A58 i /5 J7 12 1 8 o 52 M4 AN 4% IR
SYHE T AR S A0 e A R R R A AR
TS (1 5 0 78 30 G A8 T 25 ) T BUE 5, A [
PN A1 B I B T I ASE R R vkt A i A
5rpE g B DOBEZE O IR B S5 A A ), 1R T 2
N JIEL I T 6 3 45 400 B, 00O R B A A B L B
Yoy th R A& RS, 3BT 55 I ]G 8 5% A
AR,

1.1.2 fH #k-FE & BR Bt = ( choline-methionine
deficiency , MCD) #7%1  MCD A& % J2& 25 i %) | 77
PR W5 PR 2 sy B A, 32 8 1] T NSAH K it 21 4
T HLA] K 254 T BURF5E . Farrell %™ 1 1] MCD
TRE MR SEMENE Wistar KR 4 J8 , IF 547 55 #4055
RS PE TR A i E A B, 25 R
MCD R £ 25 1 25 BARE 3% 09 6 P 1T 48 20 B A AR [
R BB A% 27 R, (ELE 3% 1R R U AT B9 T R AE R A2
RSP AR D5 PR I 208 A 52 . MCD IR & MR 5%
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FEME: S AE | $5e e T 5 200 M ) ) % vl e e ok ] L 2F 4
e, HrLH S A R A B = S B i
B- A AL Ty Rl B A FAR AR 2% BE S 25 A s b A G
SR, 2R R0 0 Bk o5 2 MCD PR 4% & 5, AN
HANEREELEN,
1.1.3 @K EAYIREIEREER  mikKkiks
YR R A HRIE AL ] 5 T B o AHE LR
LHEAR B SR SR NG W AL Zvi %5110 24
T SD KEE &R EREFES L85 1IE K
TR /N TR A M RS 05 A . N RR W 8
28% , Horp, H il = e b0 19% , B [ B 54 89%
PEA = G ol A A i
1.2 2yl ki 25l R AL Z R T U %,
BENE S WP S W B2 T A o 1 o U TR N G B2
Kifk DNA i, T3 mRNA B 5% Al 2k i 2 11, 4k imi
SR TG 1 ¥ 38 T 2o R MR R 15 2 B-4E 4k, 5 &
I 40 M 07 A8 k. Yin S50 45 2 2 Mk CD-1
(ICR)BR Swiss KB — Wtk B RUERZ 0.1 g-kg ™'
o1 g-kg i, ALK BRUZE 24 h B AT L 40 i
ANHIPERG AE £ R B TG A B3 i K g Wi iR B-
EALZINE . BARGERR S IR R s S
A RFE TG 7K SF- 38 0 270% , FF H B8/ 0 1 g 1
A5 . Letteron 251" 5% FH 1 Jbs 1 41 DU 3R 2% 0. 25 mmol -
kg HY DT IEMARAG T RMILE R, To 5 R g
KB (60% #4151 g 7 ) W37 10 JH, 4R J5 I8 i 1 5
PUFF 2 (30 mg-kg ™ '+d ™) 10 d a7 T AL AT
i 7 2B CSTBL/6 /N RS 7 1k AF 2 45578 . /1N BUF
PTG £ i i 3 80, 22 Fh 4 5E 40 IR 1 2L R 36 Gk
WG I YE ALT K38 5, JF 241 215 0 88 0L &2 kb ok
Y AE AN 2V o
1.3 FHYHEEGA B &R R R S 1k
ik (CCL) , HEZHLHI T RES CCL, 5 S CYP2EL %
T K ™ ¥ i o 2k A5 Ak S N i ST AT i 485 44 R )
R4 % . Chung %' 44 KR FESH €CCLO. 5 mL-
kg ™' BEFE 3 W, e s ) P B AT 0 2% ) ep g kR
r R R I A0 A U7 A L A R RE S IR BE 56 S AT
HH R £F Ak 5 12 J8 AT O A Ak
2 EEZERNER

JHF JOE 40 J 11 J %) 2 5 3 B A2 22 i 5 TR 0
P o XEEILIR g AR B o R AR Ik 4G i AT T S
M) J 7 A, 384 T B 0 B 7 %) 2 R ek 2 O A
7 (55 o, DT T B 05 JFE o N A b kit 2 49 1) 35 A
HEAT IR 7 T A B, BE AT 5 A E 4R W s
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2.1 JFIERS WA B R Soga 45! 5 i [F] R
WLy RN T — A T B B A Y SIE SR RO
B B R T T 1) o R, i 44 O FLS (fatty liver
shionogi) . Hr4: FLS /N 4/ JF 403 9 34 & A g
TP N i O [ T /N ol o T R
(triglyceride , TG ) ) & 5 A 1EH /N RUEY 5 A%, £F 1l 7
KA AR A R F il (aspartate aminotransferase,
AST ) F1 N & R & K ¥ # B ( alanine
aminotransferase , ALT) 3 &, 3t 5 B %& £ ik AT 48
I, TR SR TR 7 742 2 A= T 19 DR 2 BIF 9 A A 22
— o Boison " UBIF S S B, I E 5 K P 2 A B4 AR A
i (adenokines, ADK) 8 A R 4% 1k i 1 O — W IR
JiR A, DLOR AR iR R A% 1 R 1 AE 6 7K1 IR TE R I
ot 22 R MR 1) P A B R TR ) B AR b B A
HEEH]

Ob/ob /INFUAFTE ob e (B R g KL H) A &
A A R A R B 2 5 A2 NAFLD
— B AR, 5 A 26 NAFLD K [A], ob/ob /N A A
B I 19 B SR HKHT , (AN BB A b vy B 4P i 0 AT
J&% NASH, HA 7E 45 T MCD 1k 5 HFD ok 7€ Py
BER R LB I0 9 05 A T R 1 T
&7, D7 AT AR Oy 3 NASH, I DA R 540 R 4n
Mo PR 2 A, L 2 gh Wy nl b B Mg T, iX SRR D5
ARSI E 5 T 2 Ak i S TR M 4 (reactive
oxidative species, ROS) /S 1) it 14 tel
2.2 FFRERE i B A AR 2l AR P JE R D 722 /)N
i (juvenile visceral steatosis mouse,JVS) fF7E JR & P
PR Bl =, fiT A 177 98 % 35 N 2 b Ak iy ok 2 32 B, B
W2 6T 20 M 3% 9 B /0 BRUTE &0y 0% i B HE 2R 1R s
JEH™ . Jones 45 5 7 A M L N Cyp9 Bk
(‘aromatase knockout, ArKO) (1 J5 ¥ & 37 T /)y BRE Wy
JFREAY , ArKO /N BRAS 6 A 1 P T8 14 E V3R, T 18 E
P sl BRI IS P B T 20 B 0 AR R R i B S
T AR Y[R BR, B s 0 VR TR 4E R AR D AR b A
AE AR o E ALY GRS A Y S ik
(PPAR) 2N E & 1S 5 18 7 SOk i i AL il
1A B4R 1Y 5 PR B it 1) B sy DR 7, AT 08 4 T U 45 20
U ATP 1774 . PPAR BE PR 2% 114 /)N Bl B 4F 0% 3
IR A JHE FR 105 HF

i W R e A7 il ( FAT/CD36 ) o2 /i 5 K 5 i s 1R
PSR s R E R L, EE RN TANE LA &
EmF4L "™ FAT/CD36 f 5 /1N BUIR i 12 77
I A 60% UL L, 416 26 i g 5 2 Ko TG /K F W 2%
ETE 3 2 0 R D5 R B s NI o B AL BE

73, 5 R T E IR BT A 25 AL M e B = kB, B U
i A

2 ki R = 1) B8 & 19 i ( mitochondrial trifunctional
protein, MTP) J& £k ki (A g 5 B2 B-4 AL i JC HE B . F
FERBZH Ity TAEAEAE MTPa W 7 28728 | 1L %
ALT 7KV BEAF W 38 4 AT PETH 85,9 ~ 10 H i i B
JIFRE 572 | e JBE I 3R ILAE | R B 3 AR B e w52
o Z/ANBTERE E 5 AZE NAFLD fRAHML, I FEA
JFF I 4 £ o7 48 i, 3 A R 7 AR 1 ) B A g Bt
SEAL T PRI N A5 bE H K (glutathion, GSH) 7K - B i
K CYP2EL ik Hg 5
3 45iF

HFD BRI T A 2% NASH A9 B0 HLH , 68
R 5 Z AT A ZE AR 2 A ZE AL AR I, T
JIE I 725 22 ELAT W0 a0k M i R W10 R L, (EL R ol B () A
1K, NASH Rz 21 2 b 2 B2 3k ek T sh ) i & VIR
JI 3 T o L A9 B g 5 I ) B, MCD 2R £ A2 AU i
RE 7 AE LAY i) NASH T £ 4 Ak i 4 2122 s, (3
AFFE NZE NASH J8 35 1Y JRE 12 4544, A AE &2 il 138
LEGAE, W SR T 90 I 4 5 N R AL AR
K NASH Mz, 254 535 1175 450 Y 5 AT ol 2 Ik )
ST kA A B A R A E R R B B 2 R
H IAE R R B R ARPT L iX 5 A& NAFLD i) Bk
PR S22 K, BB W I 05 7 o ST R, A
Tk it 2% 2 WA B PR B PR 98 A Bt % 5 LR AR I R AR
AT, 68 F AR AR 07 I, LRI e e B R A4
AR EE B IR A G 43, &) B )il HCA 85 HCC,HZ
B= NASH FU£F 4E 4 1y [ 98 1 A2 o 72, A0 3E &
NAFLD %3 5E A& i AL 1) 0T 5% o

PRI, AS TR S0 2R BT B8R 17 T 20 ) 450 380 1)
TSR B s B0 4 S, MR A0 S 06 IF 0 75 5K, T3k
PEFT & NZENR DT L 1o A K s 728 e iE , 55 Y JE i
e, B FE T AR, S A R, A, O R
S PR JEAT A - WT 58 0 53 Ah, 1 5k kb B 358 I
F A R AR AL R R AR ) SR A 5 A 26 NASH
FETE—E 22 5%, ANBESE 20 35 A28 NAFLD 19k 1%
KR IEAILH AN AL, 7 38t 4% P 2R A5 RL i BE Al B IS
7T 37 25 055 iR N S G AL T DA T A
T 22 50 5 A2 NAFLD 58 HE307 , 9 R 52 5 i M2
Al R 5 A 1] NASH gk i€ , NASH [a] JIF £F 4k 4k i &
Rt . A B R KRR B T N 2R
NAFLD #9522tk , fig B8 Ak 2 35, J2 — P il L1l )
() NASH LAY

[ A Ah 2 2 BT AR R %5 ), 4f NAFLD 24
AR BERA TR KR, F2ahmale T

- 359 .



19 5 2 )
2013 4E 1 A

Hp [ 52 86 07 5 2 2% 56

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 19,No.2
Jan. ,2013

NAFLD % #L I K 25 %) B 36 1 0F 52 o, 9 B —
RS, H = A B = 8 55 A JE NAFLD 3% 4~ ik
P — SRR A A 5T N TR 22 LB T Al R
YR IR BB SR T B B, O 51 2 AR R
FOB AR T 1, ol Sh P B T A A N S B A
KARGETEEL . LAk, 14 T HlE 7 48— 19 3h P 4 L b o
TEA R 22, 5 5 00 i 52 e oty ) A 8 ) 4 i R R
K BHIFRE FHAN R . B 22, 28 57 o BEAR () S S T, Oy
BHOIF 2 41 55 T 5 00 I 58 61 R, A B TR 2 X
NAFLD #E47 5B UR A RIBEST | i 2% ) B R i AL o

[ &% 3Tk ]

[3]

[7]

[9]

[12]

[13]

Alina P, Ralucaais, Vlad R. An overview of
nonalcoholic steatohepatitis; past, present and puture
directions [ J]. J Gastrointestin Liver Dis, 2010, 19
(4) . 415.

FANNI, RIBEHT, A, 5. JARTER IR T A 52 56
WRs kg [T, b [ 52 8 7 ) % Zg &, 2009, 15
(11): 104.

London R, George J. Pathogenesis of NASH: animal
models [J]. Clin Liver Dis, 2007, 11(1) : 55.
Wy, XA, EoakE, . e A R K B g I AE
PEIG W IT B G AR R (7], b [ 52 9 O ) 24 2 A
2012, 18(10) : 267.

FHE, 2, fheEte, S 285 PiG Ok AR R
PERG AT B SEBR BT SE (], o [ SE 56 07 5 2 2
2012, 18(12) . 156.

Anstee Q M, Goldin R D. Mouse models in non-
alcoholic fatty liver disease and steatohepatitis research
[J]. Int J Exp Pathol, 2006, 87(1): 1.

Xu Z, Fan J, Ding X, et al. Characterization of high-
fat, diet-induced, non-alcoholic steatohepatitis with

fibrosis in rats [ J]. Dig Dis Sci, 2010, 55(4) . 931.
Zhang B H, Weltman M, Farrell G C.

)

Does
steatohepatitis impair liver regeneration? A study in a
dietary model of non-alcoholic steatohepatitis in rats
[J]. J Gastroenterol Hepatol, 1999, 14(2) . 133.

Fan J, Qiao L. Commonly used animal models of non-
alcoholic steatohepatitis [ J]. Hepatobiliary Pancreat Dis
Int, 2009, 8(3) . 233.

Zvi A, Mor O, Maria G, et al. Fructose-induced fatty
liver disease hepatic effects of blood pressure and plasma
triglyceride reduction [ J]. Hypertension, 2005, 45
(5):1012.

Yin H Q, Kim M, Kim J H, et al. Hepatic gene
in mice

expression profiling and lipid homeostasis

exposed to steatogenic drug, tetracycline [ J]. Toxicol

- 360 -

[14]

[15]

[16]

[18]

[19]

(21]

[22]

[23]

[24]

[25]

Sei, 2006, 94(1) : 206.

Nanji A A. Animal models of nonalcoholic fatty liver
disease and steatohepatitis [ J]. Clin Liver Dis, 2004,
8(3): 559.

Letteron P, Sutton A, Mansouri A, et al. Inhibition of
microsomal triglyceride  transfer protein: another
mechanism for drug-induced steatosis in mice [ J].
Hepatology, 2003, 38(5) : 133.

Ito M, Suzuki J, Sasaki M, et al. Development of
nonalcoholic steatohepatitis model through combination
of high-fat diet and tetracycline with morbid obesity in
mice [ J]. Hepatol Res, 2006, 34(2) . 92.

Chung H, Hong D P, Kim H J, et al. Differential gene
expression profiles in the steatosis/fibrosis model of rat
liver by chronic administration of carbon tetrachloride
[J]. Toxicol Appl Pharmacol, 2005, 208 (3) . 242.
Soga M, Kishimoto Y, Kawaguchi J, et al. The FLS
mouse: a new inbred strain with spontaneous fatty liver
[J]. Lab Anim Sc, 1999, 49(6) : 269.

Hatsugai K, Ohkohchi N, Fukumori T, et al.
Mechanism of primary graft non-function in a rat model
for fatty livertransplantation [ J]. Transpl Int, 2000, 13
(1):583.

Shekhawat P, Yang H, Benne I, et al. Carnitine content
and expression of mitochondrial beta-oxidation enzymes
in placentas of wild-type (OCTN2 +/ + ) and OCTN2
NuU ( OCTN2/-) mice [J]. Pediatr Res, 2004, 56
(3):323.
Jones M E, Thorburn A W, Britt K L, et al.
Aromatase-deficient ( ArKO ) mice accumulate excess
adipose tissue [ J]. J Steroid Biochem Mol Biol, 2001,
79(1/5) :3.

Goudriaan J] R, Boer M A, Rensen P C, et al. CD36
deficiency in mice impairs lipoprotein lipase-mediated
triglyceride clearance [ J]. J Lipid Res, 2005, 46(6) :
2175.

Goudriaan J R, Dahlmans V E, Teusink B, et al. CD36
deficiency increases insulin sensitivity in muscle, but
induces insulin resistancein the liver in mice [J]. ]
Lipid Res, 2003, 44(3) . 2270.

Ibdah J A, Perlegas P, Zhao Y, et al. Mice
heterozygous for a defect in mitochondrial trifunctional
protein develop hepatic steatosis and insulin resistance
[J]. Gastroenterology, 2005, 128(8) : 1381.

Wei Y, Rector R S, Thyfault J P, et al. Nonalcoholic
fatty liver disease and mitochondrial dysfunction [ J].

World J Gastroenterol, 2008, 14(6) . 193.
[ ST g AR ]





