DOI:10.13471/j.cnki.j.sun.yat-sen.univ(med.sci).2005.0067

26
2005

5 ( ) Vol.26
9 JOURNAL OF SUN YAT-SEN UNIVERSITY(MEDICAL SCIENCES) Sep.

No.5
2005

( ' 510120 )

(GLUT1 GLUT3) )
Kontron IBAS2.5 ; ) -

(RT-PCR), GLUT1 GLUT3 mRNA ; GLUT1 GLUT3
1lh (MCAQ1h/R) 3h (MCAQ3h/R) MCAO1h/R
GLUT1 GLUT3 mRNA ,24 h , GLUT1  GLUT3 ,
MCAO3h/R  GLUT1 3h ,24 h ; GLUT3 3h , ,24 h ,
, GLUT1  GLUT3 , MCAO3h/R MCAO1h/R GLUT1
GLUT3 GLUT1 3 mMRNA GLUT1 GLUT3 )
/
- ; ; 1; 3
: R743.9 A : 1672-3554(2005)05-0506-05

Expression of Brain-type Glucose Transporters in Cerebral
Ischemic/reperfusion Penumbra in Rats

LI Fang-cheng, TAO Zong-yu, LIU An-min, LI Jun-liang, WU Zhong-hua, LIN Ji-hui
(Department of Neurosurgery, The Second Affiliated Hospital, SUN Yat-sen University, Guangzhou 510120, China)
Abstract: Objective  To investigate the volume percentage of infarct and transcription of brain-type glucose
transporters (GLUT1, GLUT3) and the expression of GLUT1, GLUT3 protein at different ischemic time and different
reperfusion time in rats’ focal cerebral ischemic penumbra. Methods  Focal ischemic models of middle artery
occlusion (MCAO) in rats were made by insertion of nylon thread. Brain samples were harvested from ischemic
penumbra. Infarct volume was analyzed quantitively by Kontron IBAS 2.5 image auto-analyses system. The change of
GLUT1 and GLUT3 mRNA was assessed by RT-PCR. The expression of GLUT1 and GLUT3 protein were assessed
by immunohistochemistry. Results The infarction volume in MCAOLh/R group was obviously smaller than that in
MCAQO3h/R group. GLUT1 and GLUT3 began to increase after infarction in MCAOLh/R group, climbed to climax in
24 hours. But GLUTL increased ahead of GLUT3 and the increasing range of the former was greater than that of the
latter. In contrast, in the MCAO3h/R group, GLUT1 began to increase in 3 hours, climbed to climax in 24 hours.
GLUT3 began to ascend in 3 hours in MCAOLh/R group, reached to climax in 24 hours and remained higher than
normal in 1 week. Meanwhile, GLUT1 increased ahead of GLUT3 and the increasing range of former was greater
than that of the latter. The peak value of GLUT1 and GLUT3 in MCAO3h/R group were lower than that in MCAQO1h/
R. The expression levels of GLUT1 and GLUT3 protein were consistent with the correspoding mRNA. Conclusions
GLUT1 and GLUT3 expression were notably up-regulated in the penumbra region after focal cerebral ischemia; it
may be a protective reaction against ischemic injury.
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Table 1 The volume percentage of infarct over complete brain at different ischemic time point
Group 1lh 3h 6 h 12 h 24 h 72 h 1 week
MCAO1h/R 0.02+0.01 0.03+0.01 0.04+0.01 0.07+0.02 0.07+0.03 0.07+0.03 0.07+0.02
MCAO3h/R 0.08+0.03 0.13+0.05 0.14+0.06 0.24+0.08 0.23+0.07 0.24+0.07
t - 3.2 35 2.2 4.0 3.7 4.0
P <0.05 <0.05 > 0.05 <0.05 < 0.05 <0.05

= <4 500bp

1 MCAO1h/R GLUT1 mRNA
Fig.1 The expression of GLUT1-mRNA in MCAO 1h/R
penumbra

1: control; 2: 1 h; 3:3h;4:6 h;5:12 h; 6: 24 h; 7: 72 h; 8: 1
week; 9: marker

B -actin . < 500hp
GLUT1 >
2 MCAO3h/R GLUT1 mRNA
Fig.2 The expression of GLUT1-mRNA in MACO 3h/R
penumbra

1: control; 2: 3 h; 3: 6 h; 4: 12 h; 5: 24 h; 6: 72 h; 7: 1 week;
8: marker

500 b <«— P -actin
<“GLUT3
3 MCAO1h/R GLUT3 mRNA
Fig.3 The expression of GLUT3 mRNA in MACO 1h/R
penumbra

1:control; 2: 1 h; 3: 3h;4:6h;5:12h;6:24h;7: 72 h; 8: 1
week; 9: marker

- B -actin
500 b
<4GLUT3
4 MCAO3h/R GLUT3 mRNA
Fig.4 The expression of GLUT3-mRNA in MACO 3h/R
penumbra

1: control; 2: 3 h; 3: 6 h; 4: 12 h; 5: 24 h; 6: 72 h; 7: 1 week; 8:
marker
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2 GLUT1 mRNA
Table 2 The absorbance of expression of GLUT1 mRNA at penumbra at different ischemic time

Group 1h 3h 6 h 12 h 24 h 72 h 1 week F P
MCAO1h/R 0.41+0.03" 0.50+0.04” 0.55+0.04»  0.60+0.02" 0.86+0.02” 0.78+0.03" 0.50+0.02? 163 <0.05
MCAO3h/R - 0.32£0.02" 0.38+0.03"  0.41+0.02® 0.53+0.01" 0.46+0.03Y 0.33+0.01"  61.9 <0.05
t - 8.05 6.8 13.44 29.52 15.08 15.2

P < 0.05 <0.05 < 0.05 <0.05 <0.05 <0.05

1) compared with pseudo-operation gruop(0.23+0.04) ,P< 0.05

3  GLUT3 mRNA
Table 3 The absorbance of expression of GLUT3 mRNA at penumbra at different ischemic time

Group 1h 3h 6h? 12 h 24 h 72 h 1 week F P
MCAO1h/R 0.33+0.02 0.42+0.02?  0.46+0.27 0.53+0.02? 0.68+0.02? 0.60+0.02?  0.42+0.03? 212 <0.05
MCAO3h/R - 0.19+0.022  0.31+0.25 0.36%0.02? 0.45+0.04? 0.38+0.04?  0.30+0.02? 995 <0.05
t - 16.26 0.815 12.02 10.29 9.83 6.66

P < 0.05 >0.05 < 0.05 < 0.05 < 0.05 <0.05

1)because of heterogeneity of variance, the data of 6 h were not included in the ANOVA; 2)compared with pseudo-operation gruop(0.32+
0.01), P< 0.05

2.3 GLUT1 GLUT3 , ,

GLUT1 ; MCAO1h/R
) MCAQO3h/R  GLUT3 , 3
MCAQO1h/R MCAQO3h/R h12h 1 , 6 h 24
GLUT1 , h 72 h ,
GLUT3 MCAO1h/R MCAO3h/R
, GLUT3 GLUTL 3 ( 4
4 GLUTL 3
Table 4 The expression of GLUT1,3 protein at penumbra at different ischemic time points (PU)
Index Group 1h 3h 6 h 12 h 24 h 72 h 1 week  Pseudo operation
GLUT1 mRNA MCAO1h/R 10.5+1.2 13.1+21 142+16 15.0+0.8 20.0+2.6 18.0+1.8 13.5+1.5 5.6+1.1
MCAQO3h/R 8.2+2.3 9.6+1.2 10.5+14 13717 11.3£19 8.4+1.5 5.6+1.1
t - 3.15 4.60 5.58 4.06 511 4.80
P < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
GLUT3 mRNA MCAO1h/R 8.1+2.7 12.2+1.6 124416 149+19 16.6+4.0 145+3.1 11.7+2.6 8.0+2.5
MCAQO3h/R 4.2+0.8 10.2+1.4 119415 125+22 10.5%1.9 7.8+1.3 8.0+2.5
t - 8.94 2.07 2.48 1.80 2.20 2.68
P <0.05 > 0.05 <0.05 > 0.05 > 0.05 < 0.05
5]
3 3h GLUTL 3 1
h ( 1.5
3h );
(0.07£0.03) 1h , GLUTL 3
(0.24+0.08) ( 3 )
, 1h 3h (hypoxia inducible factor 1, HIF)
GLUTL1 3 , HIF-

1 , HIF-a GLUT
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