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Expression of glucose transporter proteins in the brain of neonatal rats with hypoxic-
ischemic brain damage

Ying XIN, Vince RUSSO, George WERTHER. Department of Pediatrics, Second Affiliated Hospital, China Medical Universi-
ty, Shenyang 110004, China( Email ; xinyingl68@ hotmail. com)

Abstract: Objective In order to study the mechanisms of cerebral energy failure after hypoxic-ischemic brain damage
(HIBD) , the effects of hypoxia-ischemia (HI) on glucose transporter proteins ( GLUTI and GLUT3) expression in the brain
were investigated in neonatal rats. Methods Thirty seven-day-old Wistar rats were randomly assigned into Normal (n=5),
Sham-operated (n=5) and HIBD model groups (n =20). The HIBD model was established by ligating the right common
carotid artery combined with the hypoxia exposure (8% oxygen). The rats were sacrificed at 1, 3, 5 and 10 days after
HIBD. The expressions of GLUT1 and GLUT3 in the brain were examined by immunohistochemistry. Results Microvascular
GLUT1 was seen in the Normal group. GLUT1 immunoreactivity began to increase in ipsilateral hemisphere 1 day after HI,
peaked on the 3rd day, and remained high on the 5th day. No significant changes in GLUT3 immunoreactivity were
observed 1 day after HI. Three days after HI, there was a pronounced decrease in GLUT3 staining; and on the 5th day the
decrease of GLUT3 staining was most significantly. The maximal decrease of GLUT3 staining was seen in the hippocampal
CA1 region. Conclusions HI may result in an abnormal expression of glucose transporter proteins in the brain, which might
aggravate the neuronal injury and interfere with its repair. [ Chin J Contemp Pediatr, 2005, 7(6) :509-512 |
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1.1 zh¥iERFES S A

HIBD )il 2 W Rice 457 J5. 7 A
1% Wistar JCEL 2% Sbe W AR, 25 LA I S5 30 ik
KL h, HEA BUE T35 8% 0, +92% N, Ky 1
h, RERERIE 34 C (85 +£5) %,

30 27 Hil¥ Wistar K RUFHLS> A 1E 5 X BRZH S
HOBFAXREZH S H HIBD 2 20 5, HIBD 41 ¥
SR HUE 1, 3, 5,10 d4 AL 415 H, BT
AR L Ry B A Sk , AT 25 FL R AR
1.2 REYIR#I&

T bR I TR O U o g 8 T L R
FREROE, 2250 B E SR LA A BRI K gk, ST
RERF MR 258 P 109 rhvh i 2R bR [ e E 1
WSk B4 IR 10% Hh PEAR R Eh kb i s 48 h, ]
SE S5 B SR T ED A 2 mm JE YT, K 7
W, A B, PR AL S wm JRERDI R 15
1.3 fEEk

U] 2 B 57K A0S, B 10 mM MR R 2% o
W, B AR 10 min HEATHUEE AL, DL 1%
H,0, ZbFH 30 min, FF & 1% BSA K 1L 2F 1L v /)
PBS WEE 1 h, LABH 1k PR e S ok S A B o
—$i 4 3 A i B GLUTL Hipfk (1: 400, CHEMI-
CON International ) 437t i, GLUT3 $ipfA& (1:1 200,
CHEMICON International ) , B 4C & 3%, 9t H
W FEARC PR TeG(1: 200, Vector) % iR
1 h, R Vector ABC Elite i& 7| £ ( Pharmingen )
DAB ¥& 00, fEHIRAR R -Prar g g, dh A iR £ 1
1.4 SZit=a0H

B R BRI 2 sk i gl 21 ) |, 400 F5 58 T UL
58 WU ORI S5 4% 5 AT, B AHHILRAE , il
A MetaMorph Imager System Version 4. 6, ¥ 40 %% FH
P A G 058 B AR B AR B, TS IO
JEMEH. 453 x =5 Fom, N H SPSS 11.0 4
HATGET 53 HT o [ Fsf 1] 4 2H 22 1) ) EL R
525080
2 #HR
2.1 #Fr4EKER HIBD j5i% GLUT1 Rixgy3E{L

TE AR K R P AT DL/ GLUTL PEERY &7
UNECHE S A RE S5 4, EZ oA TR X, HoAlh
WA R WA A GLUTL PEPEYe(a, % F AR XF IR 40
HIEFXBATH 25 SERFARX A MR
A BRA LY, SN K2 BT T HI f5 1 d GLUTT fH:
(A B A R RS A 38 0, 22 HI J5 3 d GLUTI ikik i
WE(F =15.23,P <0.01), FERITE GLUTL FHH:
POl A 22, S5 AR il R, oA B
Iz BEAN, M RN )ZE GLUTL Rk B i 4
B (F=14.55, P<0.01), & @M%, HI 55 d
GLUT1 A2 Himi 55 , 15 BA M 04 S il 45 F5q)y BH ik 22
TXTHRZE . ZF HIJ5 10 d, i i 5k & % s 22
kb, GLUT1 kBB BT IEH KTV, WRE 1,2,
2.2 F4EKER HIBD j5i% GLUT3 Rixgy3E{L

IE B AR R B S r LR £ 1 GLUT3 PHAE: 40
Ji U T b 2R 4T YR IR A7 AE GLUT3 FHE G- €0, K2 5
VPR BT S5 A7 BF P 40 AR 7, T 1 5 IX = GLUT3
FHE YLt 47~ GLUT3 7Efiki N 2L 5E T A7 T A2
JCAAN . HILJ5 1 d, GLUT3 ik Bx) FAZH To i i
hAE ;2 HI J5 3 d, 5 GLUT3 2% ik B B i sk 2>
(F=5.08, P<0.05),5 d i} GLUT3 ikt —
/(F=27.81,P<0.01), HLL CAl XD i3,
I CA2 1 CA3 X3z RAHXT 42, HIJ5 10 d, 6 i ]
T Eh AN 2 GLUT3 BH 440 it 5 47 I S i /0>
T LAAS /N A% TR G 1) R B8 40 it 45 AH X 38 22, T )
CA1 [X GLUT3 # ¥ i P42k 5 HIBD J5 #f £ S0 ikt
R nfi—s. W&k2,K3,

®1 FHXBRFIARERERERED GLUT1 XEEEILE (n=5x%s)
B i3
1d 3d 54 10 d 1d 3d 5d 10 d

B2 0.262 £0.045 0.281 £0.042 0.295 +0.038 0.303 £0.035
BRFARL 0.270 £0.025 0.289 £0.043 0.291 +0.041 0.311 £0.037

0.293 £0.037 0.298 £0.041 0.305+0.042 0.317 £0.039
0.299 £0.036 0.301 £0.035 0.303 +0.031 0.315 +0.021

HIBD £ 0.313 £0.036 0.433 +0.056" 0.375 +0.049° 0.289 +0.031 0.342 £0.041" 0.417 £0.043" 0.393 +0. 048" 0.306 £0.052
F 3.00 15.23 4.47 0. 44 7.79 14.55 7.78 0.071
P >0.05 <0.01 <0.05 >0.05 <0.01 <0.01 <0.01 >0.05

S5E#A e a P<0.05, b P<0.01
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*2 BHABRAEMESEREES GLUT3 FEEEE (n=5x%s)
B 5
1d 3d 5d 10 d 1d 3d 5d 10 d
EH A 0.321 £0.039 0.334 £0.031 0.338 +0.039 0.346 £0.041 0.362 £0.035 0.371 +£0.038 0.380 £0.039 0.391 £0.042

BFARL 0.328 £0.036 0.339 +0.034 0.336 £0.030 0.350 +0.037

0.357 £0.037 0.368 +0.036 0.381 +0.041 0.392 +0.039

HIBD 4  0.356 +0.043 0.298 +0.045 0.203 +0.048" 0.191 £0.052"> 0.383 £0.040 0.302 +0.044* 0.198 +0.051" 0.187 +0.056"
F 1.07 1.75 18.58 21.31 0.61 5.08 27.81 31. 66
P >0.05 >0.05 <0.01 <0.01 >0.05 <0.05 <0.01 <0.01

HIE#41HE a P<0.05 b P<0.01
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Zn[fE 2 5 T ¥H9 GLUTL £ %k . HIBD
J&i GLUT ZEH KA M5 GLUT 2K 14 /Y25 T R
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HI J5 1 d,GLUT3 2558 A4k ,3 d 45 W GLUT3
TR R ,5 d BP0 AR S CAL X
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