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EExUSABAESERRGKRFHALR GCLC mRNA
REBREMNZIE

REF,ERHC AR W AL AR KR
(1. 5% P E 5 B2 M8 B T2 R A%, 5T A 55000452, 58 M 4 d2 $h AR 4 e 2 ak A, 5E 1 5500035
LHMATHBEARERE LA 565100)

 E:BH KiITEFSwRAKRCCL) AR ERTHRG K AATAR -5 26 F PR A B (v-GCS) 4 4L I 3L (GCLO)
mRNA Z &G REWHrm, ik # 50 Ak Wistar K A5 A S A Fx a8 HAA KEEFTRKMNZAG 4 (EKA,10.0
g/ke) BEHETHA TG A (K FHH,20.0 g/kg) FEFE B ALY 4L (BR R A 20,0, 15 g/kg) . HF4 10 R,5 8% F 7d,1 kK/X,
H2ERCClL AHKRAEEFMGER, RETHURKIIFMEBEF T, 4 8 35 AN E & iF &R R L4 (ALTD
B R AR R IK A B (AST) & M, B 3 2 B M kAR MUIF 4 & 7w =8 (MDA) i3 £ 4 &8 (CAT) A8 R Ak 4 8 AL B (SOD) |
B RS HAR(GSH) E H B4 F, 5 7 K A &4 F PCR(RT-PCR) .| %, J% 20 22 1L 5 % . Western blot #&m X & 4142 + GCLC
mRNA Z & @ kik, FFR EKRA EHAFHEARBAR KA @R ETRAFRAEERFE THEAHE(P<0.05), F ALT,
AST B4 % MDA ¥ 8 34K F AR 48 (P<<0.01),mAF 4 £ CAT.SOD.GSH 3 8 ¥ & F A4 4 (P<<0.01) , /4% GCLC mR-
NARZZEORRHBESTHEAA(P<0.01), 344, EHMEHREARE AL RMM. &k FTHEMKA, Fig BEEx CCL #F
FHORXRKEHTHGA —ERGAER, Ties LA X JAFIE GCLC & ik, i3 B A BB AT 54 A %,

KEIF U F; Lm0 B s W R AL ; v- B F B F e RUBR AR B 1R AL Bk
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Effect of blueberry on the expression of GCLC mRNA and protein in rats with acute hepatic injury induced by carbon tetrachloride”
Zhao Xueke' \Wu Rongmin®”® ,Yao Yumei' , Tian Tao® , Zhou Mingyu' s Zhang Bao fang'
(1. Department of Infectious Disease sthe Af filiated Hospital of Guiyang Medical College ,Guiyang ,Guizhou 550004 ,China;
2. Department o f Function ,Guizhou Women and Children’s Hospital ,Guiyang » Guizhou 550003, China;
3. Department of Infectious Disease ,Sinan People’s Hospital , Sinan,Guizhou 565100, China)

Abstract: Objective To observe the effect of blueberry on the mRNA and protein expression of GCLC in rats with acute hepat-
ic injury induced by carbon tetrachloride (CCl,). Methods A total of 50 male Wistar rats were randomly divided into the normal
control group (A),the model group (B),the low dose blueberry group (10. 0 g/kg.C) ,the high dose blueberry group (20.0 g/kg,
D) ,and the bifendate group (0. 15 g/kg,E) ,and there were 10 rats in each group. Each group was respectively administered with
corresponding drugs by gastrogavage,once per day for 7 days. Then the rats in latter four groups were given CCl, to induce acute
hepatic injury model. The morphological changes of the liver tissue were observed by HE stain. Detection of ALT and AST in serum
were performed by an automatic biochemical analyser. The concentrations of MDA, CAT, SOD and GSH in the liver homogenate
were determined by enzyme linked immunosorbent assay. The mRNA and protein expression of GCLC in the liver tissue were deter-
mined by RT-PCR,immunohistochemical assay,and Western blot respectively. Results Compared with group B, the degree of he-
patic degenerative necrosis were significantly improved(P<C0. 05) . the activity of ALT and AST in serum and content of MDA in
the liver homogenate were significantly lower in group C,Group D and Group E(P<C0. 01) ,the content of CAT,SOD and GSH in
the liver homogenate were significantly higher in Group C,Group D and Group E (P<C0. 01) ,and the mRNA and protein expression
of GCLC were significantly higher in Group C,Group D and Group E (P<C0.01). Among group C,group D and group E,group E
had similar effect with group D,and both group D and group E had better effect than group C. Conclusion Blueberry has a good
protective effect on acute hepatic injury in rats. Its mechanism would be related to anti oxidative stress,and partly through up-regu-
lating the expression of GCLC.

Key words: blueberry;acute disease; wounds and injuries;carbon tetrachloride;y-glutamate cysteine ligase catalytic

TR LT R B AL L (SOD) S S B S FISCISEE POR, S 418UE 3  Western blot J7 b K 0 15 7
G e B AR M) ELAT S AC TN 0 €0 TS IAC ) BRI % B U K U4 001 -7 8 2 10 2 0L £
FE B L R I PSS B T A T DS B HECGOLO) i) mRNA B P23 O B0 BLAIE 0 T
(CCLO) D FUR I FUIR IR 2 6 % (0 A AT B0 TR S 6 1 Sk
B PLACTEREAT  H— EOITE E KRR L1 A
BT RERLE A I OCL P ARBIEITH GBI R L L1 SRy b Wistar KR 50 5. 05 08 90 0 Rt
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(180+20)g, Mg [ PE B B} K% 5256 g ) b oo [ 5 SCXK
(ifi1)2007-0001], 83 1 k%, A kK. B 2R KRG, £ il
15~25 'C, SCI8 FifaE b B8 1 A .

1.1.2 sEmbbRt 5% CHR R SR L 570 4 BRYVE B 35 A 3 b
Bt —20 CARFE, I M R 0.2 ¢ TR 1 mL, B¢
R L st gy L #itS 110209800,

1.3 FZEEXM CCL rfrai AT AT, #yY
20121019 , N i (MDA) . i A AL & i (CAT) . SOD, i Ji Y
AW Bk CGSHD #1377 & (R 50 #2 A, it 5 20130226,
20130215, 20130218, 20130228), GCLC — #i (¥ [H abcam.
ad80841) ,GCLC FiE5I#¥ % :5-TGG CCA CTA TCT GCC
CAA TT-3', F g8l ¥ )5 4.5 -CCC CAG CGA CAA TCA
ATG TC-3", 51919 38 | B K BE 213 bp;B-actin ki 519 FF 41 .
5'-TCC TCC TGA GCG CAA GTA CTC T-3', Fii8| ¥ 55 .
5'-GCT CAG TAA CAG TCC GCC TAG AA-3', 5|4t B
B 1536 bp. ¥ B4 T A TREA RN A A .
1.1.4  FBAUS 752 At i (Ll E R
iR € B Y (£ [E Amersham Biosciences) , ¥ R 3 38 52 i 9¢ Y6 K
MR G (DAT600 Y, 1l R ik 22 3L D . Gel Doc EQ Bt I A%
BAL (£ Bio-Rad) , B B 5 R4E RS (H A Olympus) 5§,
1.2 ik

1.2.1 sy dl Kb R aRh s 4, s adl BA
20 W AT R R T 4E IR 4D L W A T R R TR 4 (5
A1) VIR AR T 4 (R W ER A - FF 4 10 H, Wi fIR A 6
20 B 2R R 20 K R 4% SCk[7-8 143 3 3 10. 0,20. 0 g/kg K
0.15 g/kg fl Y 1 /R, EL 7 d, BRI A2 AL H
R 0. 9NFEAME . RKAZE 1 h, ZBCEL7 Iy
WL BRE AL, H Ay 4 AR R4 I I 4 20% CCLL fE4:
AT 5 mL/ ke, 25 (4L BRI e 7 B 45 4 B 0. 9 Y0 A AL el
W, & KRREE, AHRKK, B 24 h )5, R KR A 30k
SR B R A5 0T - 4 H s A AR o A A 9 R A R R
B (ALT) M RA&ARAEEL B (AST M. K BRKRBE 4&
BE o il 25 F AL AL 513, 7 hs a3 390 45 4 I A% 4l O RO A0 3K
MDA .CAT.SOD.GSH 7K.
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1.2.2 JiFEHH B [0 38 52 S 10 4 6 B e 1
FE A RS AL Y) 5 AT IR AR - 2L CHED Y 8, O 56 F M8
ik 5 B AR AL,

1.2.3 4553 PCR(RT-PCR Kl GCLC JER#E R KFE R
FH Trizol-By-& 1 — 4 ¥ I B A RNA Ff4fifk, Ml & RNA ¥
B L Sk & B cDNA J5 47 RT-PCR., L 55 it #2 o L B-actin
PO BE S AT B 1 AL B 0 75 B &5 FE A 1 #5 DUBC(Ce D . DA
Ce (H BBk I e H B FE R 1y Rk .

1.2.4 REALLHEAN GCLC EHMEE  RA EnVi-
sion ZAB RGBT WA . 45 5 K0 . A0 0 0 R e A A
oM. Bk BEAIL I H 5 A4S R A T (X 400) . 3% 100
A 20 16 v B AT A b

1.2.5 Western Blot il GCLC P FEx  REE A I
EE S IR A TR S 40 g, 1006 | 208 565 T3 04 Tk i
6 1E HL ik (SDS-PAGE) ot 3k , %% B, £ 1, | GCLC $i 4 (1 =
100004 CHEH %, =4 (1 30000 % 1 h, ECL B2 B
# ,Gel Doc EQ # I B A% A% ¥ 4 » Quantity One ZK {4 7 ¥7 &5
Ho L Bactin kK FAERNN SR BIEAMWFEESELUH
bR 5 NS IR K BEAE P AR X LU AE 3R0R .

1.3 Gil24b3  SRA SPSS16. 0 it 228 ik 17 /0 b . it
BRI T s FoR, 24RO BCR A 5K R O 2840 #r, AL 1l
WA LA B, O 25 5% B A% 0 R A LSD 2%, O 25 R 55 I B R A
Tamhane 3, L) P<<0.05 N ERERITHFZ L,

2 % ES

2.1 FFHZURHEEIMEE 25 1A K ROT /N k45 44 585 07, BT 40
JH LA e g e ik Sk Hp s 2 Sk HE B L A0 T AR M L BRBE LA
DX TG 5 P M M R 0 o A TR 2 R T A4 L 7k 1 M K e e g B AR
P 5 v g bk SR BB 0 R R R R B R M AR iR T . AR
FEE Y 20 AR FE L PRBE X S/ (B A0 AR AT 30 2 b ok . i i 4 LBk
I KU 2 T 26 40 285 4 1E 8 T D JEF 400 7 e s {EL K b i 72 3 %
LT 21 O S U A L AR A L I A0 YR B R B O
KB 53955 5] JH- 240 1 oA DL SR B AN A58 3995 491 ) D 40 i e R IR
BE(P<<0.05), WK 1,

B M

Az A4 (HE 38, X 2000 B AL C fi IR AL D d R 41 B R BR 4L .
Bl  E&EXCCL FRAMFRGXRFARRERSHRMm(HE &, X400)
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2.2 HHKEIMLE ALT.AST &b Biflg] ALT.AST
BEE T A4 (P<<0.01), K4 W & 4 M BE 28 XUEE 41
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0 3 R TR AL (P<<0. 01) ., i w8 21 R T 4 XL G 41 ¥ W 35 =
F ARG (P<<0.01) , F {84 3} 257. 112,138, 666.823. 471,

ALT AST ¥ i K FRBI 4 (P<<0. 01) , W5 e 4 B 36 24 XL g W 3. 2,
A E FEARF WAL 4 (P<<0.01), F fif 48 % 1 185. 158, *2 ZHKXBRIFS %S MDA CAT,SOD,GSH
641.771, 0% 1. KFELE (TLs)
*1 FHXBMFE ALT AST G B (T L) 215 n MDA(nmol/mg)  CAT(U/g) SOD(U/g)  GSH(mg/g)
21 51 n ALT(U/L) AST(U/L) e =El 10 0.7040.03 360,474+11.77  618.024+16.97  2.59+0,07
=il 10 40.01+3. 84 80.79+5. 67 BRI 10 1.46£0.050  197.42423.520  110.3519.672  0.81£0.05
f 2 10 391. 8611, 974 999, 1410, 23° iR 10 1.2340.07b  254,02411.97:b 386, 47422, 738 1, 3540, 09ab
4 391.86+11. 299. 14+10.
Al 10 1.0640.06abc 295 04417, 04abe 439, 77425, 33abe 1, 9040, 07abe
i 10 275.63+17, 642> 240. 38+ 11. 80%be
BERAUERAL 10 1.0340.058bc 287, 9417, 38abe 447, 16426, 37abe 1, 8740, 07abe
WAl 10 193. 9446, 552b¢ 178.90+8., 114
4, P<<0. 01, 525 (G4 4P . P<<0. 01, SR 4 F %55 © . P<<0. 01,
T 2 WIS 2H 10 187. 41411, 322 182. 0111, 432

L P<<0.01, 52 A E;": P<0. 01, 5B M H L #K;c . P<
0.01, 5 M4 L.

2.3 HAKRBITAYE T MDA.CAT.SOD,GSH /K F I #%
BRI MDA B35 T 45 A 41 (P<<0. 01) , W R 41 . 5 75 41 M Bk
TR 4L MDA 35 8 3 % T AR 20 (P<<0. 01, 85 /= 4 S BK R
WG 2H MDA ¥ 5 K T ¥ K 41 (F =231, 700, P<C0. 01) ; ##
20 CAT.SOD.GSH ¥ i #{ F 25 H4 (P<<0. 01, ¥ ik . &
A M IR R 4] CAT . SOD,GSH ¥ i 3 55 F i 4 (P <<
0.01) , % w5 4 M I 2K SIS 41 CAT.SOD.GSH ¥ 8 % &5 T %
fR4H (P<<0.01), F {H 4>~ 117. 781,576, 582,725. 135, I,
%2,
2.4 HAHKEFAL GCLC mRNA FI [ 2 ik K F 19 k4
iR g] GCLC mRNA MIE H R HEKE & Faa4d,. M=
ERTFEIHFE L (P>0.05), %KLL % 7 24 K B 28 XUHE 41

5 AR LA

x3 ZHAXRFHELE GCLC mRNA fn

EHRKIE(TLy)
15 . mRNA #f %} HE MM X
sk 10 90.70+5.83 24.17+2.88 0.7340.03
FERIZH 10 95.26+3.62 26. 9142, 95 0.78+0. 04
WA 2H 10 124.9945.66% 42,2044, 07  1.1240. 08
A=l 10 142,814, 79%c 48,4743, 16 1, 7940, 074b

BEHOUERAH 10 146,584, 61° 50,1342, 58" 1.85:£0. 05

. P<<0.01, 52 A E;": P<0.01, 5B R4 ;. P<
0.01, 54 thEs .

AE BRI C AR s D 5 R 2 E RO BRZH.

2 REARANFES Western blot Bl FAHAKXRIFALR GCLC EH A FRIE (DAB, X 400)

3 i i

WA S — Rl NI R S K R B L R IR AN 2 AR
BOT BRSO A R IR MR G R A ZL(FAO) 51y 4
BRI RMEREEMmZ —. WRRLRT &SR eFR. K8
M RBE B iR R ALCLE Sh L ie & A Z Rt Akl . 2 SOD &
et A At 2R T B X S AL S W 5NN BR B H 1 R
] R A7 B A Y, Wang &M SVBESY K& B W A5 Al
Wi /I B IR A 3 S A0 56 I 7 2(Nef2) | I £ 20 46 -1 (HO-

D) (R AGE JREF (NqOD) Al 4 J8 81 8 1 (MT) 1 235, B %
CCly A8k R T JF 405 DL R 47 4 1k

CCly T S0 S I 480 0 485 100 2 e 3 I 2 i 2 —
LT SO 455 J2: e Y (9 A1 7 9 B M IR o 4 1 3 B T
AL RN A B R R £, CAT . SOD.GSH i &
T K R RE S L M 5 R S IR B . MDA Sk i it Ak
14 F5c 2 7= 400 » W 7 BT O 40 0 A 45 4 S 8040 M 8 ik MR BE L
WL Y8 B 41 280 11 5 2 W T A el AR AR A 45 1 AR R N 40 i 2
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PAREREDS . GSH 3 278 I E A AR . J2 40 0 Py 5 200 38 SR )
FE T B 1 P ) R AR R 1Pl R 40 S 1 5 B L 2
JEREDL A R e B A A 4. GSH W49 A i 78
v A BEE e R A U (v-GCS) \GSH & B fiE 1k T 45 IS 9
AR IR KR R B H AR R Y A . y-GCS & Nrf2 il
BrAEAL RN TC 1F CARE) 8 #5519 11 AR B . J& & i GSH 1 R
A . % B p L W3t GCLC 8 5 2 38 GCLM 4 Ji, H vk
GCLC &4 y-GCS i A JiE W) (1 45 & A S 4L Th 8 . 78 GSH
A B R e e M AR AT RS R B, BF AN N GCLC 1 i
22 SO 4 NS W5 A2 1 AT ZE I8, /N ] B R A )
A b8 GSH 4 sl & GCLC 19 33 ik LG 77 K BUI RS o4 JiF
FEE . H L, GCLC 76 28 fif 22 RO IR S 550 A0 S8k 17 8 AT 30
iR R B EENEM.

ARSI SR A CCL G B 59 52 1 K B 2 I A A 8
T GCLC 7 2 1 JFF 40 4 K BRUFF E 19 32 35 15 00 » I 0L 4% 85 2 i
SRR K BUIF R GCLC By w3839 #% 2 %t CCL, Frsk
KRR T8 45 1 T Bl SR S mT RE ML

SRR T K RIFSHK GSH BT A4, m
JFA 4! GCLC Rk s 4l A i IH i A 22 7O T8¢
B R AR RS T 4 R b . GSH K E #E L T
GSH 4 1 PR B v-GCS 14 4k W 3% GCLC Bis ik B R
JE LB GSH (WA itk — 25 320, ML B & Ak 5 40 T B vs 55
Al RE 2 CClLy i 5 K RS M R 005 1 R R ALl &2 — .

Xof W R T B 4K R R I &% B, i vE ALT.AST 4
K MDA B FLFH B, fF 5% CAT.SOD.GSH B & & F
TR 4 95 BE 4L BN K A5 % B T 400 e 7 v % R BE AR B A Ok
B W AL S B RUEE AR Y . 2 B R T 0 T T R AR
S A I B T R T Ao Ak T B TR R 5 AR L 4 CCL B R ok
A S 0 BE —E BB 1E . XK RIF4 2! GCLC f#:
W B, WA T BB 41 GCLC mRNA K% [ #2350 25 T
WAL, RS R AR R S e B R
PERPIAL A TE R AOE R . AN, 85 %5 B 7 CCL i 5
B R R AEFHR 5 R HLE, 7T RES 18 GCLC ik, Hil i bt &
7 GSH Y& B« 385 10 % Bt S8 A0 B 30 5% .
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