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a RIZBITEBBHEREBIFRIHER
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i E:60 2 SD K EBENLA A IEH X IR AR RE A sl R 2Ry 4. AR RS M M8 195 799 ( Non-Alcoholic
Fatty Liver Disease, NAFLD ) A i 7 iU T f5 & 0 R 2 A7 20 25 T 0 R 2K HE B IRYT LRI HEZH 25 7 A 33
KR B RIS LY, 28 X BRI MEAR T3, 20500 T 6 JRRN 12 JA AR R A5 . K EUIFIE HE 348 R 36
7 6 JH]JE a0 R 2 2 i U7 A VR R S A i P A AR A T AR B 4 B U, S MR AN B R SR AR R X R ZH
WL, FAR 212 JH KRB E R 2 6 R ATRESGE RO AL 1RYT 6 Ji)5 , & i R 2597 4 5 BT IR
AR, M35 D FLER B A (LDH) (R IT& Z RIS R (AST) NARZ TG (ALT) BFHHAK(GSH) |
P (MDA) |, JIFIEZH 25 bl S Ak 4% AL i (SOD) \MDA 1 GSH, 2% 57 8 3 (P < 0. 05) ; SERBF-1mRNA F1%& [
Tk EMRZ 6 JHA SRR 6 AL, RARMUNES (P >0.05) 12 J& 572 2 4 SR} A AH L,
2B AT G242 L (P <0.05) ; ACCo mRNA FIEE I5RIE : F R 2 6 4l 5N ] 6 FZHAH LL, 2200 B
BYt#2 L(P <0.05) ;12 Jimy 22 5 AN 3 5 R 5 R ACHTAE 4 6 JH s st , 12 JAl i S L it 24 2 3
(P<0.05), PRI #EM, & A 5 2 758 o 98 45 K Bl ACCa 2835 L LUR i i S Ak B8 ) B ok 35 BT Th R SR VA ¥
NAFLD, {H 25207 B, AT BE R K I o

KRR BN R 2 AR PERR I s S B EE A SRAUEE o BIEEIR T SO 45 G 4% 5 F 7 1
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Effect of Se-enriched Ganoderma lucidum on Acetyl Coenzyme A Carboxylase o
Expression of Rats in the Treatment of Non-alcoholic Fatty Liver Disease
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Abstract :60 SD rats were randomly divided into normal control group ,model control group, Se-enriched Ganoderma luci-
dum treatment group. After non-alcoholic fatty liver disease (NAFLD) model was successfully established, the Se-en-
riched G. lucidum treatment group received Se-enriched G. lucidum water gavage treatment and the model control group
received saline auxiliary for comparison while the control group were treated with no interference. After 6 weeks and 12

weeks , half of the rats were sacrificed each time. HE staining showed that, after 6 weeks’ treatment , the steatosis and cell

swelling was significantly reduced in the rats with Se-
Wik H 41:2013-08-13 132 H 119:2014-02-27
FEGUUH : E QAP RS IUH (81360128 ) 5 [ 58 1 SAF} 27 5
LT H (81360252) ; £ A FHET-R W ER k2xpe4  in inflammatory cell was significantly reduced compared
LIULEINH (2011FB225) s 294 B HEREBE T E with the model group. The effect of 12 weeks’ treatment
TiH (2013FZ052 ) 5 == 7 44 R JH A& il oF 5% b i
(2013FZ183)
# JHIRFEF Tel :86-871-6363870 ; E-mail : liyanken@ 126. com weeks’ . After 6 weeks’ treatment,the level of lactate dehy-

enriched G. lucidum treatment. The infiltration and necrosis

with Se-enriched G. lucidum was better than that of 6
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drogenase (LDH) ,aspartate aminotransferase ( AST) , alanine aminotransferase ( ALT) , serum glutathione glutathione
(GSH) , malondialdehyde (MDA ) ,liver superoxide dismutase (SOD) ,liver MDA and liver GSH in the group with Se-
enriched G. lucidum treatment changed significantly , compared with the control group, P <0.05. Comparing the SERBF-1
mRNA and protein expression in Se-enriched G. lucidum 6 weeks group with the expression in control group,there was
only minor differences (P > 0.05) ,but the difference was statistically significance (P <0.05) between 12 weeks group
and control group. ACCa mRNA and protein expression: comparing the Se-enriched G. lucidum 6 weeks’ group with
model control group,the difference was statistically significant (P <0.05) and the difference was more significant at the
12 weeks’ group. The 6 weeks’ insulin resistance index (IR) ,had no improvement,however,it was statistically signifi-
cant (P <0.05) at the 12 weeks’ group. Thus it was speculated that Se-enriched G. lucidum had the effect of regulating
the expression of rat ACCa to increase antioxidant capacity and to improve liver function to treat NAFLD , but the efficacy
need a longer course of treatment,and it may take a long-term use.

Key words : Se-enriched Ganoderma lucidum ;non-alcoholic fatty liver disease ;acetyl-CoA carboxylase alpha;sterol regu-

latory element binding transcription factor 1

i ( Selenium, Se ) f& AMK LT M= ICR Z
LU CHAE T PR B R i A 0 At  Glu-
tathione Peroxidase , GSH-Px) B {2 —. AMK
PR 2RI B B R AR R, R
Z (Ganoderma) 225 W HIE, J& T2 RN H H
B —, B IR0 AR L KM i 2 ki
A FRIEFIASE IR, [l R 20 3 26§l i3 T 5 R |
JEA R R R AR T, AT LK K b B i JE LA
FAR AT HUR, BT AR o ASSE0 R 5
RZAR YT AWK £ I8 W5 BT 9% ( Non-Alcoholic Fatty
Liver Disease, NAFLD ) & i, L X368 97 77 Jo K
SREBF1 ACCo J HARICIA T Mgt it o0

1 M5 E

1.1 #F#l
1.1.1 %

60 H R g SD KR [ & 4% 1ES : SYXK
(1H)2011-0004 ] , {4 160 ~ 180 g, Zh4y JEfliial 2 K
Tl IR H f B R R = sl S g i it
1.1.2 ZHigakbehl 5% 8%

97 % ¥ 2% N [E B2 5 1% RHPR EH L & 100%
IR, K EE B BR A 16 mm P H 43k, KR
HEH AT 100 g KEUWAERE | mL SIREW, &K
T IR, AT B ZH R il R 26T A AR
RN H 5 ROK IR 10% RLIEK o
1.1.3 #H&mEEA

AR 2 (E R 3. 162 mg/kg) , 1A BB
A9 TR e At o IR A [ b st 5 AR
FRN A BRI A LSRR 28w F A 2L
WET 37 B 04 ; 1% .GSH MDA SOD 71 &1 H B 5t

LAY TG IT; ALT (AKP r-GT i 5 25 DL I
AST %54 3¢ ELISA &7 & W H Bio-Swamp 2\ 7],
LDH {5 &0 A L A wF sl A BRA A bt 2
T4 SERBF-1  ACCa H1 ECL &G £ 10 H
J2[E Santa Cruz 23], A0 — T A28 A Al .
1.2 FHi&

1.2.1  3piEAGE NG B AT AL AL 69 32 5 R 2624 7y ik

60 H SD K ERFHAIL 73 o 1E %5 B 2H AR AR X iR
H RN R 2 ER I R 2 R R R
W TEMAZIKS mL(1 g HEAilRZ +10 mL /K
AW 0.5 h BRI ) B KM H R B
HEEH 25 T AR I A B ER /K 18 2 R, 28 P10 B UK
IR, 5300 5 6 JAFN 12 JA AL FE K EA5F,
I HAR G R o
1.2.2 AAegR4E

FH 3% 7K -G G I 1 VA 3 SRR 196 , JBR 9 5 T 7R
PRV EENEIE 10 mL 3 59 2500 I T BRI 5 109 25
O BT, -86 CORAE s HFEFRER 100 mg T2
FIEH - IE W, HAr-86 CIRAE S
1.2.3 RmEFhEF*

BUFZEM:,10% H A 2R S bR v 1, I 25
SUIREIK , A A U] A HE Je (8 S5 T T
G ERAA AR TR BURN AT , B0 R BRI KA
1.2.4 AaXF5Antem 7 ik

GSH L) Kz IfUARE Ao I 2 7 32 A i , MDA Il 7 7
%4 TBA ¥, SOD (1) 7 J7 %4 WST-1 3, LDH
ALT AKP r-GT | Jj 5 2 UL} AST 3k 5 32 0 Xt
Ik,

1.2.5 RT-PCR #n SERBP-1 ACCamRNA #3 % ik

BUHFIEZ 215 mg, IR A RNA £ U] &
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FEIUR RNA 2 5 A2 45 B 2 g i3 5% 5% cDNA,
IRJ5E IR ) cDNA 2 WL AR, % ] PCR Master-
Mix i ¥ #E1F PCR 2 i ###% SERBP-1 f1 ACCa H
B . PCR 43 2 N 25 14 4n R : 98 °C i A8 14 2
min,98 °C 75 % 10 s, SERBP-1 Jy 46. 6 °C iB k
(ACCa A 47.8 CiB 4 )30 5,72 CHEMH 35 s, fFHH
UCEL 34 U B 5 PR AEAH 5 min, PCR R = I 7E %
R YR (1 WL R YL BHAC L 100 mL ZEAR KR W)
(1) 1. 6% ZEREAEEE R HLTK 30 min, L 110 V, H
VK58 S FHEE RS AR A R B IR, Image J 3K
A S DO AE, L) B-actin 1E Ry N SE4T
PRUEXTIE . RS EE 3 K.

SERBP-1 &|# £ i1 9 : PrimerA .5’ CGTTCGC-
CATAACCAAGTAGAG 3', PrimerB:5’ GGCGATGCT-
GTACACTGTTGA 3', F=#y - ik 126bps, ACCa 5
Y% 3t K7 : PrimerA: 5’ AGCGCTACCGTTCCTCTAT-
CAA 3', PrimerB: 5 GCTGTAAGAAGCGGATG-
TAGTCG 3', 7= ¥ i &y 118bps, B-actin 5| ¥kt
7 : PrimerA ; 5’ GTGACGAGGCCCAGAGCAAGAG-3,
PrimerB; 5’ ACGCAGCTCATTGTAGAAGGTGTGG-3',
P B Ry 123bps
1.2.6 Western Blot #2] SERBP-1 ACCa %4 ¢ %34

IUFEZH 2T 100 mg FH 20 27 200 Jif 28 it i o 16 &)
IR, BCA i 8 11 T & i, HUREZR SERBP-1 247 100
pg(ACCa 4 60 wg) 17 SDS-PAGE HLJK , F: T-H5 1k
P R 2 PVDF ), 5% m ARG 24F W335 0 2 h )5
TIAKANL 22 e —Pt , 88 R 208 /Nt J 4 °C i
BRI 3 UK, BRI 15 min, T ALY HRP $RiI2 1)
THURE VIG5 ECL &I R N, B TR,
RIS H Tmage J 3R 550 B K EAE, L) B-
actin fE NS THRERT R, BRI E 3 K,
1.3 GitZEaE

J A BRI Y ] SPSS19. 0 Gei -S4 T b 3t

ST TR AR DL AL £ BRIE L (x £ 5) R,
So4 18] T P 1L 2SR F B TR 22 5 22 43 7 (one-way
ANOVA) , J7 22 55 i % JH LSD 3%, J7 25 AR 5 i 3%
Tamhane’s T2 3£, #EKAHE =0.05,

2 ZIWLHER

2.1 KA HE £ B KE

HE et n] B & i, BEAU R IR 6 J 20t BA
() PR JEE (R R P A2 1 e 2 AR A, T 200 MR 8 o i 2
I , BRI 6 Sl 2 I I 3 s ' Al R 2 6
JAVZEL IR P15 2 P R 4 e G P S D 2, % A1 4 i
A S B AL BRI HR A B S s 2L, 23 0 R 6
JRI 0B A BVEA R S IRBEAFAE 512 JA 41K U e
=AU HE e8] 7 ARSI S 6 AW, HE
R 212 JAHA B E TR 2 6 A — L5,
WA,

B 1 XERATH HE &

Fig. 1 HE staining of rat liver

2.2 KERATIhEELLER
2.2.1 #9776 BEXAMMAabi

1697 6 JEJE KB LDH (AST D) J2 ALT &l R 2
6 JE 4 SRR 6 JEL4LAH EE, P < 0. 05 ; B 1k W iR
fiti (AKP) .r-25 24 I % A5 1l (r-GT) 5 10 2R 22 41 54
RUHARLY , AR B Gt 27 S0 (B4 AT LUE Hh B i
AR, PRI 1,

%1 BRAKXRITWEESET 6 BISHRELE (n = 10,x25)

Table 1  Comparison of liver function indicators of different groups with 6 weeks’ treatment (n = 10,; +5)
e 5 REAIXS IR 6 JH 2H 25 X IR 6 JE A WHRZ 6 JEU
Items Model group Blank group Se-enriched G. lucidum group
FLER & LDH(U/L) 1358 +385 820 +442 943 +332* *
KT g B REE R 1 AST(U/L) 208 +44 106 +58 165 £36*#
TSI A LR ALT(U/L) 64 +23 3718 49 247 *
s 2 AKP(U/L) 101 18 90 + 16 91 +18
- B FL I r-GT(U/L) 2.30 £0.00 2.54 +0.33 2.33£0.10

T SR IR gL, © P <0.05,
Note : Compare with model control group, * P <0.05.
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2.2.2 %5712 BB RAIHEEER r-GT &l R 2 12 Ji 4 SRR I 12 FI 4 AH L, o
IRIT 12 JilJ5 KB LDH 5 AST ALT & #ff R 2 Gt R 2,
12 JRZH SRS RE 12 JE4H AR, P <0.05,AKP 5
%2 BAXREFAESST 12 FIERIER(n = 10,x25)

Table 2 Comparison of liver function indicators of different groups with 12 weeks’ treatment (n = 10,; +5)

i H FERINFHE 6 JaI 21 25 X AR 6 JE 20 R 6 JH 4
Items Model group Blank group Se-enriched G. lucidum group
FLER I AU LDH(U/L) 1496 +406 * 884 +382 " 940 +382
RITARATRRAIEF RSN AST(U/L) 215 +51° 123 £42* 127 £43
NRZARAFEHEREE ALT(U/L) 63 £21" 32£24" 34 £16
DR AKP(U/L) 95 +17 81 +21 85 +21
- R RSB r-GT(U/L) 2.50+0.13 2.11 +0.00 2.32£0.07
T SR AL g, * P <0.05,
Note : Compare with model control group, * P <0.05.
2.3 KEREMAMRENLENLILER SOD JIFIE MDA DL K JIFJIE GSH 55 455 HU X BR2H L 4%
2.3.1 %97 6 FlE K ARMARAMAR Iy 1odk ARG EE L, P <0.05,FEILEK 3,

BRI R 6 J AL GSH. LY MDA JFF A .
£3 A0 AERREAMBRMLEALR (1 = 10,02)

Table 3 Comparison of oxidation and antioxidant capacity of different groups with 6 weeks’ treatment (n = 10,; t5)
feriwit 5 FEAIXS AR 6 JA 4 25 FIX R 6 R4 WA 6 JHZH
Ttems Model group Blank group Se-enriched G. lucidum group
1L 7% 4 BEH K Blood GSH ( mmol/L) 0.78 £0.60 1.60 £0.52 1.20 £0.48 "
1fi 75 P -1 Blood MDA ( nmol/mL) 4.45 +£3.37 10.10 £4.23 6.89 +3.02"
JFF AR AL 5 AL i Liver SOD(U/mg) 92.67 £36.40 39.85+13.23 72.43 £31.27°
JFIE Z ¥ Liver MDA (nmol/mg) 1.26 £0.98 3.71 £1.52 2.74 £0.94*
JFIEAS B H K Liver GSH (mmol/L) 0.71 £0.58 1.60 £0.54 1.03+£0.49 "
T SRR LR, © P <0.05,
Note : Compare with model control group, * P <0.05.
2.3.2 %97 12 BB RKAAMNF AR ) iR MDA T GSH SR A 1 P <0.05, FEWLFE 4,

RO ML GSH LI MDA JIFIE SOD Ik )
F4 AT R2EABRKREAFMENEALE (0 = 10,v +5)

Table 4 Comparison of oxidation and antioxidant capacity of different groups with 12 weeks’ treatment (n = 10,; +s)
e wi 5 FEAIX AR 6 Ji 4 25 EX R 6 R4 WA 6 JHZH
Ttems Model group Blank group Se-eniched G. lucidum group
1L 2 BEH K Blood GSH ( mmol/L) 0.70 £0.55 1.52 £0.67 0.98 +0.48 "
IfiL 3% 75 % Blood MDA ( nmol/mL) 4.48 +2.87 9.66 +£4.23 6.25+3.02"
JF 8 S8 A 4 7 AL Liver SOD(U/mg) 91.54 +28.36 36.07 +33.24 84.37 +20.87 "
JAFIEN ¥ Liver MDA (nmol/mg) 1.53 £1.06 3.57 +1.12 2.13£0.94"
BFHEA BEH BK Liver GSH ( mmol/L) 0.56 £0.74 1.62 +£0.43 0.75+0.42"
T SRR LR, © P <0.05,
Note : Compare with model control group, * P <0.05.
2.4 SREBF-1 5 ACCa mRNA Fix SERBF-1 ) mRNA Fikf A 0 E, HE N8 i
2.4.1 X & SERBF-1 mRNA %% B (P>0.05), 12 J& SERBF-1 f mRNA Fik5

SRR IR L, Wl R 2 6 AR BUIFIE RS AR LA W] 2 9 GE it 08 3, 2K P <
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S A mﬁl‘qx/ﬂ_[ 4L B ERR 2
SPEBF]

i
L e B actn
B 0.5

1.0

- 0.8 < 0.4

E =

£ 06 £ 03

% 0.4 E 0.2

= 02 = 0.1
0

0 =
ZE UL BRI AR A
12 J4

25 4"””‘#1 ER fﬂ—l

B2 BFREZEZR b SREBF-1 mRNA fy3Ri%
Fig. 2 Liver SREBF-1 mRNA expression

T SR A LR, * P <0.05,

Note : Compare with model control group, * P <0.05.

2.4.2 X H ACCa mRNA £k

SRR BB AH L, B R 2 6 JE 4 K RUHIE
ACCa ) mRNA FIAHV B A it 22 3 L (P <0.
05) . 12 J&] ACCa ) mRNA Fik JL-F-K A 2155 1)

7J<M?,fF-DEI§I 3,
sS4 R I‘qujg/ il A BRI R S U
ACCa ACC o

B -actin =—= B -actin
0.

s 0.5
. 0.4
. £ 03
*
= 0.2
. 0.1 I I
0 0

14l ww TR 2] AL RURAL R 2 AL
12 &

B3 BFAEAL s ACCa mRNA BRIE
Fig. 3 Liver ACCa mRNA expression
T SR AL g, " P <0.05,

Note ; Compare with model control group, * P <0.05.

o o o
SRS

Intensity Rato
Intensity Rato

j=]

2.5 SREBF-1 5§ ACCo B§EH KX
2.5.1 XA SERBF-1 & & £k

EANR 2 6 JE 4 SRR R 6 J AR L, 22 51
BIegeit L (P>0.05) ;12 Ji & fili & 2 4H 54
RIXTREZHAR L, 2 BE B A S22 2 X P <0.05 (A
4),
2.5.2 KR ACCa %4 £ik

R 6 JEH SRR AR 6 SR ZHAH L, 2250

AAGH R (P <0.05) ;12 Ji 5 il 2 2 4H 58

ﬂxﬂ.ﬁé AHEE, 22 PR EA G t2E S, Rl i Al R
Z 12 JAHZEW R T EMRZ 6 JHAH, LTk
TAE X RARAKT(ES) .

S BRI R S ZWEH B AR
SPEBFI e e— g— SPEBF | . st c—
B-actin o — {3 -actin

12 T
Z10
.08
% 0.6
=04
T 02
0

)-
25 141 BERILH R 2 41 23 L BRI R R 22

6 i 12 J&

4 PFFREHZ A SREBF-1 EHHIRIE
Fig. 4 Liver SREBF-1 protein expression
T AL IR LA, * P <0.05,

Note : Compare with model control group, * P <0.05.

AL I AR

D O e —

ZEFI BRI E R 22
ACC (= e o com— ¢
B -actin | ———

B -Clin | —— :

° 20; % 2 20| %
< 15| & 1.5 T
Z10{ . Z10
[5) ! [5) |
Z05] Z05|

ol of

73 U BERIZH BT R 2 4 ZE 4] BRI AR 2

6 Jil 12 J#
B 5 BFRFAZAH ACCa EAMIKRIX

Fig.5 Liver ACCa protein expression
T SR AL g, " P <0.05,

Note ; Compare with model control group, * P <0.05.

1.0 T 1.0 1
0.8 0.8 -
0.6 0.6
0.4 0.4
02 02

0 2

141 BRI EA R 4 ZE UL BORAL R R 4L

6 Ji 12 J#]
Eo6 =MERBEMAEY
Fig. 6 Fasting insulin resistance index
T SR LR, " P <0.05,

Note : Compare with model control group, * P <0.05.

2.6 Z=REMAER B RMAIEH

73 MR B BRARPTH K LU AL, 6 J IS TR 21 R B
W02 T s A, R W R R TR, AT I )
FRAER, 12 A I i il 58 2 IR B R IR 48 59 A 4
RIS (P < 0.05) , TEILIE 6,

3 i
NAFLD 7l R L4648 F2 0 iE /i LA 52
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T3 0 6L P 7P R 5 0 R Ry R AE (R T it i IR
T 58 ) —Fs BRZR A AE , L9 1% A 45 B 2l P g 1
JT (nonalcoholic simple fatty liver, NAFL) . g ifs 1 BT
# (nonalcoholic steatohepatitis, NASH ) | & HAH ¢ I
AR FEF i A 0 BF B AL 45 2012 AR g 2T 7
¥ E BRI AR R G 2 P RGE s 7E TR E 2
BTN E NAFLD 119 % A2 5824 319% , 3% [ 2% [R L IX.
NAFLD {5 B AE 12% £ 47 . WBIAFSEIA N,
NAFLD TiiJ5 R 4f , iF e G218 Ho g FAR AR, (HiE
RAFFE i , NAFLD AN SR LLia y7 sk #i Bl , ol
L 20% () NAFLD i35 i J& Sy JiF a4k, Hoh 30%
~40% HFHICT NFAR B, I It 24 Af NAFLD
CL A e R N R AEERR e 2 —

NAFLD A AL ARG, B i Bs 2 S i 12 57
92 1998 4F Day™ $H —AT 24007, ik
FIrd” 43 58 1 RATh 7 A58 2 AT = A
Ty, 1 AT BIAE IR 7 6 I 4n i oy o o i
BULABE R IR S NAFLD 55—k 3T d i 30
KT, AT BB B 2 T NAFLD &k 2l f2, IR
) = A1 55 8 7 Big 1 A= B A 2 i Kl F- SREBF-1 %5 ]
MISENT B I 3R Y v A2 1 R SREBF-1 T 25 Y
K, SREBF-1 J&38 75 FFERE 07 & A i il , Hoadk
35 A i ACCa 1) mRNA 323k 7K T+, ACCa
EEB SRR A, TR ARG DT R A Y
S— R, B ACCa A BUN - BRAE G A, 79 k5
ity A ER8 7 1R 4 < i R AE F T A B 55 R
1%, A2 20 A 17 A8 M A, 1 AR I R A T I P 2R
A5, T S B R TR M B 10 I B & A o AR SCIIF SR
RO HE R 2 KA T S IR B & R
NAFLD K ERIGYT , 05 FHCBTEEAE 6 AR &4 T
SN e AR, 2 12 JE B R B St AR X, KR
SREBF-1mRNA Fil# 148 {b ¥ 55 i & R KT 48 2L
A —%, 1] ACCa mRNA FIEE P 261k AR 24 1 &,
HARAX 6 JEBD A& A T B W i el s, 12 JR B ACCa 1Y
Fk LK E B 1E # 6 BB K- (P < 0.05) 4>
MR AT RE A B 1 & A R 2 FE WA I AR o] L B4
1T PR 5 2 PR B VE 5 K R SREBF-1 3
P23k, {H AT LB S 30 i) SREBF-1 4 2 X 1
ACCa 13235, i i M il K Bl ACCa mRNA Fl1ZE
ZRIE , AR ORI T B D5 TSORLAE JHFE P A B 2R
75 12 JE I, H SREBF-1 B9k S8 Gt 24 5 X
(P<0.05), XA fESE T ACCa MIREAR, P28 T HF
I i F S0 1 A, DA T 32F — 25 ) A - SREBF-1

(IR, LR R o T AT 2R 25 T A R0 A A BRI
SREBF-1 5 ACCa Wy IA, NI ZE T B AT il
K faF LAk B s FDae , Ohar i i DAk

AN 5 R B E A AR 2 35—
UATH Rt — 2 L R EE N EY L Y40 P g
Jo 3k i MR — e B I, 4 R D R AR Sy
Do — SRl 2 Skis A A i AR A N, 5 B8 i 4R
b, S E A0, £ 2 S BUF A st T SO
A4efb, HAELYE AL (SOD) M S A B T H
P 2 1) & —FERl 4 SR A, 8 W R A P A B
PRAPHUARBVERT, B HLAR 09 AL 5 B AL i ke
HECHELMER, G RE W B H A B2+ B i
O, DR I 40l S 52 B4 o B ot ok 484k )5 7 AR
MDA 3411, MDA 3§ Jii {20 Jif o4 Bt S Ak 751 SOD Ji #E
s, f R R . AR SRR T A R R
EA R ZIRYT 6 B 5, 5 AT BT AR L, I
GSH . IfiL i MDA, JiF- i SOD | JiF it GSH Dk K& i ik
MDA Ak, ¥ &4 T BB AS P <0.05, & fili R
ZYRYT 12 JiJE , 17 GSH 1L iE MDA, JHFAE SOD Ji
JIE GSH LA K JHFAE MDAS AN bR S5 ARG AT AR L,
AL AN . (P <0.05) , H P I SOD 7K~ JL-F-
W3] 7 IEE K, 8 A ARG R, I RE K1)
WA SR A s B R 2 T B B PR S IR IR B
JIriFs S AR M B 10 I B S A BE 0, B I A
TUATHEH S E AR LR I

25 LR AR SCHFSE S5 R R A R 2 AT 5E o
P AR T AS B s e R BRI IEZH 21 ACCa 2R 1Y
()RR, RIS R T o 2 Ul 58 R AT o X
WER it —200 5, ARG S Ak BE ) L 32 S P
ARfe T, TR B A S8 48 85, 1R T AR R YERE
i 5 , (AR YR A7 R It [E] Ay 12 J&) $7R . A
REZIRIT ARG TR i I v] e 25 8507 AR K, T 1<
W

S 30k

1 Xiang CG([i] & [H) , Li WF(Z23C57), Ren H({EW) et
al. Selenium content determination in edible parts of crops in
Zhangjiajie city. Nat Prod Res Dev( KIRF=WIMIFR 5T %) ,
2012,24.1084-1088.

2 Yang Y(HT) ,Wu XY (R/NE ), Zhang Z(FKE) et al.
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