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Abstract: Forty male SD rats were randomly divided into five groups: normal. model. Vitamin E. Selenium and
a combination group. Rats were fed with an improved high fat diet, but a different diet, with the addition of Vitamin E
(250mg/kg diet), Selenite (0.5mg/kg diet) or both combined, was used in the intervention groups. All subjects were
terminated at the end of the fifth week. Pathological changes in rat livers were observed. TG, TC, ALT, AST, MDA, SOD
in serum and expression of UCP2 mRNA and protein in liver tissue were detected. We also studied the effects of Vitamin
E and Selenium on UCP2 and other correlation factors on the rat model of non-alcoholic fatty liver. The results show the
levels of TG, TC in the combination group decreased significantly, but the level of SOD activity increased. Expression of
UCP2 mRNA and protein in rat liver tissue decreased. The conclusion we reached was that a combination of Vitamin E
and Selenium lowers the levels of ROS, LPO and UCP2 expression, with beneficial results.
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2006); {HA S A= Z BT EE RS ME AR T T
TRVGIT AR FH A LR DA HR0E . ARSI 2 2% A1 56 3L
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{15177 2 (Fiskin et al, 2006), 1825 ¥ 4 KEM
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40 H 7 JWSHEE SD KR, AT 200—300 g,
HH H R B R 2SI s it
1.2 ZH@FARF

YerE 2 B (T ) ) AR AR 71 (o
Frat) At X P AL TR s A
AR &, AR & B R g e
TREWFFUITs Trizol XA A g 2E TAY) TR
RIS H R 7] RT-PCR R A £ [ Ki% TakaRa
WANAT: RPN UCP2 £ ikdiik. SABC %
P A AR 7 £ DAB 2 (357 6w 1 il e+
A TREON A5
1.3 shEEIAH &

Zx W] PN A0 SRR B v T DR AT O R (A
et al, 2005), FENIANE . JIH FE EE ) 3emE ERE A
0.5%HPEREN . 0.2% A FElm S MEBE FT 5% ek -
14 S ERIRARRE

F4 40 H SD K RBEHLA M IEH 2 B4, 4
HFEE Yl . 4EAER E Gl A 8 .
IEH A G T BRI TR, BERY 257 40 1R e I 1]
TR, HAh 3 4R T o R m IR TRDRLIR TR 41 4331
FNS T4E2E 2% E 250 mg/kg 1kl SUAERREN 0.5
mg/kg Uik} 442 2% E250mg/kg 1AL AR IR AN 0.5
mg/kg TRE, AR N IRTR 5 . KR AR
HUR BRAR BRI, Wb S0 K BRLRD 20T IS, AN
JHA DV BURF AL 2R, 3k — 3 MR R A
I PS5 RN AN T bt (4 95 WU =8
1.5 IEHRAEM
151 AfefabsioRni e E R T4 A
AR SRS N A IR Ll (ALT) RAZIR
QIR (AST) Hl —F(TG)- & AAEEE(TC).
575 FH Eb (A6 137 R SOD 7% ) Al MDA 45 .
152 B EEE e IR EE BUHIERTEZS |

R B AR ks BF A D) A /B HE Yeth, 1K
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o NP4 B N 28 95 P IV 4 6000 SE R R 0 A W E AT
Do 43 AsUE(The Fatty Liver and Alcoholic Liver
Disease Group of Hepatopathy Branch of Chinese
Medical Association, 2002) 41~ : Hu2 Py g i 59 oy
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DA b BT 40 5k i T oy AR v O = R g I T,
RN,

1.53 UCP2 [ RT-PCR £l (D RNA $#2H: M
WE PN ECH 100mg BFAEZHZR, i 1mL Trizol, 1)
JEAIH, $EHUE RNA, -70°CUKARAF A o

@51#¥4 1 i1 GenBank 3543 UCP2 mRNA /7
4] CAB006613), M 1] Primer5.0 #fF 11 UCP2
RT-PCR 514, #5497 Genbank 34T [ Y51 LL
XFo 51 HZ2% 3k B-actin 514 (Fan et al, 2005).
S 5E U A K TakaRa 23 ) 6 o

UCP2 51¥1/7%1: L3 5’ -GACGACCTCCCT-
TGCCACTT-3' , Fiif5' -AGGAAGGAAGGCAT-
GAACCC-3' , 147 K/NA 200bp; B-actin 5[4
4. L 5" -AACCCTAAGGCCAACCGTGAA-
AAG-3' , Fiff:5' -TCATGAGGTAGTCTGTCAG-
GT-3' , ¥ ¥1 K/ 241bp.

@RT- PCR: ¥t RNA %54 ¢cDNA. PCR
714 cDNA. ZIERE s UKAT Y14 70 . bl 4
J§f%, it Quantity one EG 4 HT AT ILEN H (1)
KA IBE OGS B, A NARAR T UCP2
BE 65 AR LN 2 I B-actin BT s 635 A,
I LA bR A mRNA 2634 K18

B-actin PCR [ W 4kft: 94°C 3min; 94°C 45s,
56°C 45s, 72°C 45s, 40 MEH; 72°C10min.

UCP2 PCR W 4c1F: 94°C 2min; 94°C30s,
57°C 30s, 72°C 30s, 40 MEH; 72°C7mins
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DS BRI 7 2250 A1 s b iR 28 B A4l 54
RV 2 18] LR Dunnett’s t K036 (0 7715, 115
PR A ] Kruskal—Wallis FRATR B .
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2.1 VitE #1 Se HEBEFE AR AR AT X R IMiE SOD

R0 MDA S22

HIEF AL, B KR ILE MDA & &7,
SOD 1% JJ W] i FEAK(P<0.05); SHRIRIAIRIH4x 3 4
T BEATHT R 5 220007, SRR i3 E A
filixt SOD W Jfsmi HA W F/EH (P<0.05), 5
R LE, 4i/E% E 40 SOD % 1 B Ak (P>
0.05), TM4IRI4EAE 2 E Infligl SOD 3if /) g #1
 (P<0.05); 4% E AN MDA 2 & 550 A
BAWFEIER (P>0.05), SHM4ILL, 4iE% E
A AIRZH MDA & & B AR (P> 0.05), T4EE
# E IniiliZl MDA 2 &4 B % (P<0.05); WL3& 1.
2.2 VitE 0 Se X IEBAEERERAAT AR MIE R RER

e (ALT), RESRSEEEE (AST),

Him=f(TG). S ABEE:(TC)HIE N

HIEFAL, BAKRIME AST. TG, TC.
ALT 7K R TR (P<0.05). J7 2450 Hr4h
REoR: 44 E A% AST. ALT /KPR LA R
HWFEAEH (P>0.05), SHERIYIL, g, 484

# E 4IRI4E4 3 B INffidl ALT. AST B B4
1h(P>0.05); 442 E Ffix TG. TC /KP4 4L H
AWFEER (P<0.05), SHERIAILG, A FIZ4EA: 5%
E 41 TG. TC /K VI 24210 (P>0.05), T4l
ek % E 4l TG TC KPHBEREIL (P<0.05) ,

W 2,
2.3 BFREBYRIENES
231 WHERMEE  MHIAIA R BT AR K, 4%

IR AR B IEAARR R 2 £, GRS %ok, %A
B, Rk, AR 4iE R E 40K RTIEA
R, 2N IER AR R EAAR 1.5 £, 2
s WA R U IR T IEH A4 R E 4K
SUARAR 2 [R), T n] WA BB s M4EA= 3 E i
IR AR . ARRR T 1 2K BRI
232 OtBEME SIEWAL, BTNy
AL RIS, AN LD R R A, R
B SRIRGELE T AT 4ift; SHOMALL, 443 E 41
AP ZE K BT 4 L P vy D g s Wi % B
1K R4 M IR B A PERR AT s, SRR 41 R
AW, JCIRFENETYEA AL o 6 25 20 (1) g 107 A%
PEREREHEAT 93 ), G240 W Bon il AL R 4 A=
B Il 4K BUTE D A YRR B A P e (P<0.05),
W3 3.
2.4 VitE # Se ¥ IEBAF AR A AT KR ATLER
UCP2 mRNA RiZRYE20
Pk g R 1, HOR B A 4

F 1 KRMEH SOD FHF MDA FE(XES
Tab.1 Thecontent of MDA and energy of SOD inrat serum (X£9)

273 Group 51%r Number SOD(U/mL) MDA (nmol/mL)
1EH 2 Normal group 8 714.48+161.21 5.89+1.05
A Model group 8 312.83+48.81° 13.40+4.24"
#E/:2% E 41 Vitamin E group 8 356.03+69.65" 12.83+2.45°
fifigl Selenium group 8 393.78+42.96" 12.46+0.65°
#E7: 2% E4+-AifiZd Combination group 8 525.23+75.52° 8.01+1.78"

HIEHALL, P<0.05; SEIA4LLL, *P>0.05,°P<0.05.
"P<0.05 vs normal group; *P>0.05, "P<0.05 vs model group.

% 2 KRMmMFALT. AST. TG. TCEE Xt
Tab.2 Thecontent of ALT. AST. TGand TCinrat serum (X£S)

2171 Group 5140 Number ALT (U/L) AST (U/L) TG (mmol/L)  TC ( mmol/L)
1E# 2l Normal group 8 70.88+2.27 201.84 +25.87 0.72 £0.12 1.71 £0.03
FERIZ] Model group 8 91.10£11.16 209.85+14.98" 1.28+0.61" 12.78+1.47
fifigl Selenium group 8 81.44+8.90" 203.71+10.20* 1.23+0.04* 10.76+8.83°
#E/:2% E 41 Vitamin E group 8 82.88+14.80° 197.23+10.37° 1.26+0.01* 12.14+1.52°
#7 2% E4-AifiZl Combination group 8 84.68+14.49° 196.99£9.20" 0.76+0.11° 5.95+2.46°

HIEWAL, "P<0.05; SHIMAIL, *P>0.05, "P<0.05.
"P<0.05 vs normal group; *P>0.05, "P<0.05 vs model group.
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For: HIEWALL, BRI 4128 UCP2 mRNA %
15 W] AR 1 v (P<0.05) . HTIAT ZE 70 AT 4 R o
Ykt 2% E FIRGT UCP2 mRNA #3458 & B Py R
i (P<0.05); SAAIZLE, figl. 4i2E% E 4181
Yt 2 E INAZH UCP2 mRNA #3458 Ji 1) b 2% 44K
(P<0.05) (.3 4).

25 VitE 1 Se X KR ATLELR UCP2 R FRIZK T

=0p=A1)

UCP2 1 S B 20 A G (0 il s 1 86 41K U4
MR BAPER L B KR, RoRig
PRI, 5 40 i T 1 7 R B R A A A — 35
g8 o O 1SS VU SNy o R O oL e
A7, HRIEMMBEATITT; YA E il 41K &
PR s H />, R BERIAAE DB T4 A,
L 20 RA AR 2 AR SCERAE R AT B
B, R RE RS IERIL, A4 UCP2 &
30k 0 B S R (P<0.05); TR 25 o #r 4
WoR: 4/ & E MG UCP2 2 IR IE /K HA T
FVER (P<0.05) SHERIAILL, WZF4E3 E 4l
UCP2 5 FRIE/KF IR A2 0(P>0.05), 1T 4k 4F 2=
E JINfifi4] UCP2 & [ MR IE 7K . 3 B (P<0.05),
W 5.

3 i it
FETPRE I M 0 PE RS (NAFLD) 6D R AL

F* 3 KRERTHRE
Tab.3 Thedegreesof steatosisin rats

0 + ++ R
1E# 40 Normal group 8 0 0 0
Y] Model group 0 1 2 5
#E/EZ E 41 Vitamin E group 0 3 4 1
i Selenium group ® 0 5 3 0
YErE % E+filgl 0 4 3 1

Combination group °

SHTA L, °P<0.05 (°P<0.05 vs model group).

F 4 UCP2mRNA FizKFEHEWL (XL
Tab.4 Thechanges of expression of UCP2ZmRNA (X+9)

181155 UCP2/B-acti
20 51 Group actn

Number
1E# 40 Normal group 8 0.37 £0.06
Fi%ZH Model group 8 0.83+0.08"
4i/E 2% E 41 Vitamin E group 8 0.64+0.03°
fi4 Selenium group 8 0.61+0.02°
#4442 # E+ 1§41l Combination group 8 0.51+0.07°

HIE#ALLL, "P<0.05; SHHAIH, "P<0.05.

"P<0.05 vs normal group; "P<0.05 vs model group.

*5 UCP2EZHEMAAEEERIE XL
Tab.5 Theexpression of areaintegral optical densities
of UCP2 protein (X£S)

y % UCP2
VAL Group Number  (AIOD/um?)
1EW 40 Normal group 8 0
72 Model group 8 0.1120.02"
#/:2% E 41 Vitamin E group 8 0.10+0.03
filiZl Selenium group 8 0.08+0.06
242 BE-+1ifiZl Combination group 8 0.02+0.01°

HIEH AL, P<0.05; HEIRAILL, P>0.05, °P<0.05,
"P<0.05 vs normal group; *P>0.05; °P<0.05 vs model group.

il H BT M ANE A, (R RAT U BN RAT . 1%
UL B ARG S BUFE W oi,
NAFLD I Ll i — ATt s A I i iR
RGO AR AR AR N VORI o — kAT

AN T ) B ARAE FIOLE D PSSR
o WEMEER (ROS) ReHi M b AnP IR BE, 1M v
W AL o] B AL A LT R mT 1 i ROS (™42, 4
iy ROS #E— UMM ENR i, 5 HE 2
(e Bk Sk, AR R ) AR I, TR
RN . 5 — BRI S PR BT FE,
JIg 15 AP B IR O AL AT ROS BE ABEE AL
PIEALEE(SOD). 4 BEH K (GSH) MZEE = E 5%
PUAA T, XA MY BT T ARG 9% T ROS
Mo} £ R AA [ 451 25V (Petrosillo et al, 2007; Mehta et
al, 2002).

TIAN, LR RN ATP & R MRS AR )
FHHRAL. UCP2 J2& 1997 4RI — R i T 2ok f4
WIE LBk E, i EE ], EREIOIR
AN, il ATP & 55 i A A4 IS &b F5 87 1E N
JEEPY S TV B8 51 FELAG Z BB R, A b AR S
TR A AR IEG,  BH b 2 b A R I i 5
ATP(Rousset et al, 2007).

1R NAFLD I i i 22 (1 iF 40 il UCP2
FikHn, JFATREL E IR U IR IR 2
R SRS TR AR y T, SR N o
WREFFRILIE, LASJMIRIAZEIE 119 2 551 2 R 3= 3%
1) #1 5% (Collins et al, 2005; Baffy et al, 2002;
Horimoto et al, 2004); 41 Lee et al(1999)45% /) i IE
Er VIR, RIS A 2k 4 HoO,
#n, RS 51E UCP2 ik LTt $oRii 4 mT BA
7 3P40 UCP2 ik, HTi, UCP2 & NAFLD
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Fig. 1 RT-PCR products of UCP2 mRNA of normal group. model group and intervention groups

Lane 1, 2 (Normal group): 1-UCP2, 2-B-actin; Lane 3, 4 (Model group): 3-UCP2, 4-B-actin; Lane 5, 6 (Vitamin E group): 5-UCP2,
6-B-actin; Lane 7, 8 (Selenium group): 7-UCP2, 8-B-actin; Lane 9, 10 (Combination group): 9-UCP2, 10-B-actin.
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Fig. 2 Immunohistochemical of UCP2
Ar IEHH; B: BRI C: 4i2E 3 E 41; D: idl; E: 4i4E 2% E Infligl(SABCx400).
A: Normal group; B: Model group; C: Vitamin E group; D: Selenium group; E: Combination group (SABCx400).
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I, ] g R T PN R A SR AR A A R I
SUIRI BRI SE 0, AT A 3E AR PRSP g 107 2 P 1)
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1 LPO MZERG, NEAFIE UCP2 Rik, & 3-#E%
Bl vt NAFLD $ it (1) 357 (P S 1 o

ARSI oy AT 4 R R o R s R TDRL 5 ]
JC R ST K R ARTPORG RN D AL s 4o R kG
T 7 08 16 R A e e B 2 N ORI g et A Ak )
W03 IR A e UCP2 ik /K F 1 LA 2% .

[, AR SEEGR 4842 2% E AR Fh P A (e
JEON R BRAR TR 1 g 107 B4 T 1100, 4R 7R 3% B it
T BR A R BT P A A A e ke BEL 1E AR A R

N, RY R T 0 B RS, R AR
PEWTRE BT VA AR LRI E TG ER,
AAHBER A BN, 54, ekt
JIR i A Pt (GSH-Px) 1) 24 1% 73 ;- GSH-Px
REAHE AR B S A 3 A 0 40 R 25 1 S/ (R S,
il ok 34 GSH-Px 3% 1%, (2 2k g it S8 A4 7y i
MRS AAE R AR LR 40 B b 52 4840 7 T
XTUEA B A MR R E R o I8 n]E i 2
bt H MO S A ) AN R D RE, B = 4k A 25 B XY
JHRE 45355 o BT DA AN 4 A2 3R B ZE TR i 5 Py
[F4F H (Bjelakovic et al, 2007). ASZIGHFFTINIESE
X R

AL R TR BHYEEER E XKE SOD
W& s, 1 S A AT R I RO R R
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