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Abstract

The purpose of this article is to observe the effects of Gualou Guizhi Decoction on the glucose me-
tabolism of brain tissue after cerebral ischemia-reperfusion injury and the underlying mechanism
related to glucose transporter. SD rats were randomly divided into sham operation group, model
group and Gualou Guizhi Decoction group. The middle cerebral artery occlusion and reperfusion
surgery were performed by plugging a thread into the artery. Following the surgery, the rats in the
Gualou Guizhi Decoction group were given the compound once daily for 14 consecutive days.
While rats in the sham group and model group were administrated vehicle. At 3, 7 and 14 days af-
ter modeling, in vivo Micro-PET imaging was performed to observe the uptake of 18F-FDG in the
brain tissue of rats. Then immunohistochemical method was used to detect the expression of glu-
cose transporter (Glut-1) in the peripheral area of ischemia. Results showed that, with the in-
crease of medication time, Gualou Guizhi Decoction significantly reduced the volume of low up-
take area of glucose in rats with ischemic injury (p < 0.05). Immunohistochemistry staining
showed that the Glut-1 positive staining in the Gualou Guizhi Decoction group was significantly
higher than that in the model group (p < 0.05). The results indicate that Gualou Guizhi Decoction
promotes brain glucose uptake in rats with cerebral ischemia injury. This effect may be related to
the compound’s ability to improve the Glut-1 of brain tissue.
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B, R, TR, REIRITE[2]. B2 EAE NN 2 h 5 AR 22 a7 h BA SR AL, 330 T
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RERERER A 2 Kk Mt (G BREENE ) i FH TR 97 AME R 5 RS (193 28 B A 45 A v B IR b . R0
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Micro-PET ¥4 AR 7572, A IR R Ak Ak i xR i i ot 2L £ 657 AU A0 1 R B L5 801 460 W 08 -1
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JEIE A ] 12/12 h OGBS E] 8:00~20:00) F4d7%, HHKE.
2.2. BRI

RAEKY . BERG. A525. HEL, A2, KRG B I RS 2R IR AR . bt Glut-1 Hrikil
H B B 4E R AR A TR A 71(GB11215). MaxVision 4 AL 7 & K DAB & (i 7] Jy i )M # A
PIEAR A T P2, G e ORBEUN = R AR A F P2 5. MCAO LAty B ) MIHERAEDHAR A A
HARG A E = o prati.

23. A&

2.3.1. KBRAKRPaIpkieEFETER

F HR DR 2E 1T AR 78 7 VAR DK o o B kP 2 PR EEVE AR, SD K BRAE S SiUbE R N 34T F R K
S EML, ATHERIE R Y, 28545 20 3 ik (common carotidartery, CCA). #i4h5hJik (external caro-
tidartery, ECA) 125 A 1 ik (internal carotid artery, ICA). %t ECA 14332 shflik, 45 3Lz O i . B i 9211 CCA
FIICA, 7E ECA BEES CCA 43 X 3mm 4B —/M/N [, K MCAO k84 ECA #fi N ICA, ik Zi& 4t
JIEHE 1L, A RSk BE CCA 4 UARZ) 18 mm, A2 2% SRk N\ il Y 1 KB o B ik (MCA)IF 1AL, il
MCAO BEAY, Zkehin 2 /NN, FRRCARERUGRRIEZN Y, R Skt T RABRALESN B kA A2k
feah, HARPERMIE.

MY HIE f5 4% Longa M ThReE K 5 4 HI P e AT M2 ThREVE Sy, T 1~3 40 & NI A S Th i N
Wt VPorbRdE: 0 4r: CEHRMAEEEER, FEANEE: 10 RESTE AR AMEAMETT; 2
gy ATTER BRI RRE 20 UG B, RIGEBRAE: 3 43 ATER MRRER 22 IR 4 47 AR A KATED
T R PR
2.32. T ERET

KEBENL I EFARA . BERARFEEEERIAE, AR Es, BREBFARADWI, BT
i MCAO F-ARIBN WK HE F I 15 (4 22 T RE VP43 BEAL 0 A RS L ARG BERE R 4R G2, SR 2B &
H—R% THEB MR, SEAMBTREAS THERAERIEK, ELLAY) 14 K.

FEREHER B RAEH 30 g, R 99, FA79g, H¥ 69, 399, KEIgAM, RAZZANR
AERUREFIZE 100°C i /K3 HH iR A 1E FH 30 20 Bhii . B 1 FURRAERURL R #E T 120 mL /K, KR
(25 2577 BN kg 7R E 10 mL, ZFFEAH Y T4 25 6 g/kg, AMNIGRFIER 5 £5.

2.3.3. Micro-PET FERGEM 5 %

SD K BUBAE BRI SR, £E 3 L/min AU URIE N A A 3% 7 st HEAT TRURRIRE , S8 J5 R § ik 9 0.2 mL
(37 Mbq) *°F-FDG #ric#REr, Wk 40 min 2 J5, HA Siemens Inveon Micro PET/CT # 4 F1Hl K HEATH14
S5, PETICT &40 ¥ 8 1.5 mm, HAKALFLIE 5.7 cm, Hhila) 8.5 cm #L%F (Field of view, FOV). K
PFEME [ 2 TR AL FOV IR OB, IR 2 Limin 1 1.5% 5% e R 4L pRigE . CT (FLEF: 8.5 cm x
5.7 cm)43#i 5 min 5 FR#EAT 10 min (1) PET K48, CT Hdl T 32 il 1A UG P i) 2 s

N H Inveon Research Workplace #1347 B 43 . T PET/CT R& ER, £ CT BIGIMIE S ~F
i O R [X 35 (regions of interest, ROI), il A7 B AR (B EAT 58 &, FFH 5 P 3 bRk S HUE
(standard uptake value, SUV), i Ifil 5 12 5 7 6 HCE ARG, e ok (80 150 B SR A 1B 30 ) s RSO AT 1) DX 3N
M4t AT X IARFA K AN

234, REHRAKFLAREGSH
FHI S RKR, SRR 7 KA, P 10%/K & & B3 mL/kg, i.p)FREF KRR, SO R EE
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AP A B R, ARG RIBHEN T 4% 2 K EER 0.1 M BERRINZZ 1Rk (PB) & K B S (B hE . SRIE 3]
BRI, AR UKCE T 2000188 K (1) 22 5 FR RS e TR 5 30%ERE I 0.1 M B ERENZE M EAR AU . 7EUK
UL 30 pm BEUKE AR VI F 2 O BRUG S e A BES,  3 BGR A F AT IXI AT 1.7~1.0 mm
(BURAE) TR IRV s WO T4 30% M . 30% 2, () 0.05 M REBRAMZErh Eh VAW (PBS), B-20°CA}
FEME . R AUk 2K F R AL P b % 44k MaxVisionTM Kl & 47, YIH 4 0.01 M PBS
WA EVE 3 Ik, 1EF 3% H202 ) 0.01 M PBS ¥ H =i % & 10 min LA BRI eI b Yo, 725t
Glut-1 $i44(1:100) " 4°CHiF B Id B, RIFERR RGP =R E 15 min. &L F 5 LL0.01 M PBS
WFE S EYE 3 K. BJE VI ] DAB Z il 20 5~10 min. ZOAJEUI A ERE, #TERBT L, HH
K B, PRI . JuBE PSR G AT B SIS R R R — L R PR BB T
BT, SR NP,
2.35. it

SKH SPSS 19.0 BTS00, B X = s (B RG 1. 4118 LGRS 05 2 00
LSD-t BHATH P ELE:, DA p <0.05 NZERH G5 L.

3. &R
3.1. FREEEER 7N E A R AR I BX 5 R HE A i 7k

KB MCAO FARIE ek i F#EE S U )a , SRR HE B T3, S 4LREHLER 3 HORR, it
ATBURA B 1 X A SRR KT L. Rl RV T AR AR R AR A e %, KRR °F-FDG
PRCIERIURIR M X . MCAO FARIENS, SCRM KX IR *F-FDG Fric MIREUE B & MK, b
SR I HERS , SR 7 Ry 14 K, A ZUERAMRRIR X SRR BT, KBRSkl AR5 45 7
TR IR YT, I SUE T °F-FDG R IBH X SAE RIS 7 K. 14 REBIHUH BERRLE 1),
R R 37 Xo Jishe 1fL 45% £ ) o 48 1 2] 4 R 4 DA 22 O THE T
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Comparison of the low uptake area volume

Ll # Sham
1501 b # B33 Vehicle
e = B GLGZD
€ 100{ P
Y =

S —
g =
=

-50-E =

e
3Day
Time after cerebral ischemia

I SEREARLLE, *: p<0.01; SHEAALLE, " p<0.05;
Sham: RFARH; Vehicle: BB, GLGZD: AEHEFER kL
R FHNn=3.

Figure 1. Effect of GLGZD on uptake of *F-FDG in MCAO rats
1. FEHHERGART MCAO KR *F-FDG 12 EREI1EF

3.2. FEEMEBUAX RSN Glut-1 FXBI{ER

G WA G G R B IR, TP ARA LR SR I E 8 XA A5 /D& Glut-1 BHME bRk, AL
Glut-1 FHME et i & @ R FARA, IR EB L2 (W% 1, p < 0.05), FEERZRIT4 Glut-1 H
PG AR B 2 T E (L5 1, p <0.05).

Table 1. Effect of GLGZD on Glut-1 expression in striatum of MCAQ rats
= 1. REHEERUAXT MCAO KERSUIRMF Glut-1 FRIZHER

4 1% ISR B
BFARA 5 1.92+0.68
BRI 5 3.09 + 1.02"
R 2 5 4.55+0.78"
H: SEFRALE, . p<0.05; SEAMLE, " p<0.05.

4. ¥ig

1F H R 5 B S LT 2 354 (position emission tomography, PET) Sid% 24 & 5t 1E H 7 I U R R
(tn 18F. 11C. 13N. 150 FF)AmicfE B A A5 RON MECAR 7+ b, BT R B R AT A A8 3 )y R
g . T E R P DIRE AR, Aef F T AT S AR AR AR A B RN O3 1 S B A . R
MNEZKBEIEYIFR 2 —, KT LA PET BRI B 00 IE A% R °F boicfEmi4ims 1, B °F-Bis
HEFE(PF-FDG), AT AER S LR Py 8% B /A U0 AT REARMKCOY, 2 BT PET-CT AR 10 3 2 BAZ (5]
LXK ERZLZY PF-FDG BT REEAT I E , T DAZE SR A4 b 2 0 i o M 4] £ 265 AR B 1 3 2
Ak o

T A A i s oL 5 P 2EL 2R R P R e i R B 2, AR I 5 40 28 O A7 R O B DR 3R AR T 15 e 0R
I E RESE UL RERE[6] . Hoi2H 2 25 B Hh 4 B J5E b 1) 6 %) 9% 7% 12 4 (glucose transporter 1, Glut-1)i47 %1z,
HR IR B A N AR AU . A SR PET-CT 41 BAG H AR WL AS 32 v 97 i I 2 i 24 v
PT7 3%, A5 RRH, KRS0 5, A0 P 20 B 5 P60 26 R B0 I X 3, 3 ) R L il 4o 0 40 3
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PERRAR, AR RE TR T B, AR RN T R PN A SUE R OF-FDG RS X 4, 1% 07 I
Jii e L o 2 240 S 2 A W O SRR o 2B AR L, MR LS AL Glut-1 FA 4 Fr Tt s, 3]
B A Al 2L ZPUKT SR L 3 I P BN, SN K A e is A E 2 IR . AR IR YT AT R BT
iy Glut-1 (R, FREIIZ 5 AT BE LA 1 0 A1 26 W A 12 R 5 o 4L -7 2 B o

FERE R 2 v B2 AR P “JaiE” It T7,  HRTIRR A TR 7 A bR iR 2 C A
ZARIE[7] [8]. I TR TAGAREE R G Y7 M A6 o (1 25 B LA BT FU AL, 1207 8 S B S A8 R 45
P 20 2R R i s P Y O SRS TR ST R B E W R 22 AR AR 9] [10] [11] [12], AL AT RE R
SR I SO A PR IR 5 1 1t B R R 1P [13] [14] [15], Bk [16]. HUMTI[17]. Pisafu[18]55i&
oo AHFFUEE KRN, A HERL 7 0T ok Lo o] 26 WA LA e A, D P i 2 v i 2 i ) i
PRI AL 1 5 22 1) SER A -
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