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Advances in research of glucose transporter 1
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Abstract: Glucose is the main energy source of human brain. The family of facilitative glucose transport-
er (GLUT) proteins is responsible for the entry of glucose into cells throughout the periphery and the
brain. Thirteen members of the GLUT family have been described thus far. GLUT1 in the form of isomer
is widely expressed in many kinds of cells and is a main transporter that mediates passage of glucose
through blood-brain barrier( BBB). Various diseases change the process of glucose transport and interfer-
ence of glucose transport can damage brain normal function even cause brain death. Recently, studies
have shown that GLUT1 can participate in the transport of some neuroactive drugs to enter the central
nervous system, such as glycosylated neuropeptides, low molecular weight heparin and D-glucose-derived
drugs. Moreover, method of glucose transport depending on GLUT1 may be a selective drug-delivery sys-
tem. By utilizing such highly specific transport mechanism, it should be possible to regulate the entry of
candidate drugs.

Key words: glucose transporter type 1; blood-brain barrier; drug carriers

1 GLUT1 WEAREHSRARE
1.1 GLUTI A 44y

GLUTL J& Kl N 55—~ & B 1 4 Wi i is 1Ak
/2 H AT GLUT R ME— i 2lifk, HWF IR AR —

U #5 H #7:2007-10-08
E®WE : HEK QAR EA B H (No. 30571791)
YEE BT KNI, 2, 7R LW oE A, R 53 07 1)« AR 5 25 B
7%, Tel :010-66931472 , E-mail : liping_liu2003 @ hotmail. com
«BIAER K TR, 58, WA 0, BT 7 o) BRI 24 BT
5%, Tel :010-66931472 , E-mail ; wwdd1962@ yahoo. com. cn

AEE o A R RN R R AT Y cDNA
fith GLUT1 25 I 52 e WY, 2 6 1R ] 5 P o BE AR
Y0 97% ., GLUTI b, H— K —1 2 IKEE
YR, B 492 MR, A 12 AEEIE o-UR05E Fr B, A
SR B2 (8143 500 26 4 A N M b — BEIKEE AH %
Forh SRR IERE 1,2,4,5,7,8,10 F1 11 {5 FRE N, 41 A%
HRPN 7KV A L 3k SR METHE A ) S ST ol e T e
P SRS 5 0 55 5 R A B R S T 285 7 BBR3E 3,6,9
112 [EI 58 N ERISE , Fa FLIBE A S , W] 58 B A 28 4
FERR A3 )= I B 45 6 S5 550 B R ia Rk i)



.14 -

International Journal of Pharmaceutical Research 2008 Feb; 35(1)

B itEs 16 [ H R B Se s
1.2 GLUTI N F=ihs

R4k 356 IR R PR S B i S [ AR B GLUT1 nf 43
PSR, GLUTL 55 ku SRR 45 ku A4,
GLUT1 55 ku SEAa{A 5= 22434 T 0L A 5 e 1) ol a7
LN . ek K BUK cDNA 7/ GLUTL, i
T GLUT1 f£7£ 45 ku A9k, BfJ5WFFEUESE,55 ku
SRS SR 3T TR A P9 R 4 AR N )
WA o R AE 2 R A R FH R SR i 1 4L 50 3K S
45 45 ku 1) GLUT1 3k, GLUT1 mRNA 5 i it £ 4
e a1 A o A A R A AR AR A TE =X GLUTI
RIE, KM 2Rk B AP GLUTL iS40 B 51 1) 55
ku SAGURTE N B A0 B 3Rk, i b AR FE B 2= 1
45 ku SERUARIN 3= AR VNN b5k, TEROR S 1
I RO R E SO N il 4 s oy A

FeEE BT ST & B0, GLUTI 7 B 8 1045 45 i
AN A ASTE] . GLUT FE M i B b b 52 AN X FR 0
fi o Simpson %5 5IESE GLUT1 7 I3 B A 404
AFE. dHERAGTHER B 456 5850 &3, 1L P GLUTI
(853 Ai FIRG 5B s R 32 MU A1 2 A5 R
GPE ST 2 s BEPLIALE & GLUTI 25 20 {3 2 L
[ C % & B, GLUTL A5 NN RN 155, X ses
IHLIR AR5 e 1A 404 M R A B 3 AR SRR A AT
FEE# GLUTL g C St 5 A I i 4545 s o
A FTRE BT FE v 8 1 #E 55 , A GLUTT (1)
C %5 GLUT1 CBP X5H4h &, s i A2 nl fE % T
B GLUTL By 8 S i , AL T 78 K iki 9 2
Zif Na* /K * ATP i I BT 9 N T84

2 FuEBEE Xt GLUTL ik H 200
2.1 P[RR

GLUT1 %355 Kl %o 78 285 AR 181 45 38 i
FYIA o<, A B A2 anic 2 5 AL nT LA B B8R
GLUTI [y ik o — o S 350 5 BILR 245 o vl
DASE MR GLUTY (i 26 3, T A 2800A 7 48 e 18 45 1 b
GLUT1 FRik ekt o Bl JR i 3R S8 3 1 B2 ot Jmy
P8 DX 2 A 2 BN P A WFFE A BT R
R £ E GLUT1 mRNA Fik 34 1 B A8 1k iy
TBBLF 55 ku GLUTL W] [&{K. IR 5# B GLUTI
(L[N ( BBB-GLUTI ) 335 3% I I Atk o 28 D9 1 9
5 VR R A 700 G % 25 R TR BT R P B, BT LA
¥ BBB-GLUT1 ik & BBB-GLUT1 mRNA 12
SETE , NS0l FME B AT 1T AR A BT AR 9 T 2R

A 17@-E — B AT LA BA S 35 i 52 5T GLUTI
mRNA K-, {H AN 25 BH {5 5% W) 2 4yl 465 i i %
GLUTI SR 335",
2.2

PNt N TR e e o 1 S
RE RO & A B BIE . R A ST UE S, 0 21 21
REAR A 258 2 /D R 43 i |y T Il i B % | GLUT
T TR AR 25 W B BRI 2 38, {HL GLUTT fu s J
I R PR T VR A O B 4 R, B R
RAERA R BRTIEER 2 B — 5T,
GLUTI fik = Z545 ik 2 i =2 ) 2 4 5% i 1 A\ R I i
BRI , I IR IR R R A, e AR
UL H MR /R 0] A7 GLUTI St Z Z5 A 1FE, 4
TR A BB AR B R W] DAk G GLUT = 5
B AE AR A TR B) R ARSI IR P R 240 e
LM GLUTL AKF, AR5k, AT E
(91% BRI +9% E AR ) 447 6 JH 5 1K BRA bR
R R R KRR PN R 44 0 o 28 21 4E ) 1Y GLUT
TROFHE I, 235 S T S50 A B U i, 3R WA R T RN
A T A TR A EEE L,
2.3 ki

i it ot Fof 4 2 A SR 3G I, GLUTL =35
LA AR AR SR i ot 5 | P A K R At
T2 GLUTL A1 GLUT3 mRNA 3815, H.4
BpZ Fz w4 4% GLUTIL F1 GLUT3 mRNA &3k 3n,
PRIZ W] 72 h JE 3R J N FR A GLUTL ik Ft
1o WIFEIE B 0% O ] P15 ) A A A
2R AR T g DL & ATP 7K SF #8 J& 5 GLUTL A
GLUT3 FAMEEN R, M Smskim s, KRk
G K it GLUTL () 3R357E 12 h ] 7 d B34, {0
Kondo 25" HIF5 % B, Wi PR 6 K BBk It Js 2 Jo J LA
X3 B GLUTL A28 52 g 1 BEARR , v 1 X 3 E 20
min I FHEEIG 4 ~ 8 JE BT GLUTI 5328 i o 14 F
o AN PE 545 B SR fof i i 2 A 5 23185 o, {1
J2 I3 20 it 4 5 P GLUTT 45 ku S # R 2A W  mkC
AF R BRI 22 0] fig 32 B i 4898 GLUT3
A RS R ISR BN SN, X Fh 3G 2 el
ZItHE Sy RS, R 2o bR, ae AR
g R R B

3 GLUTI 5REEEEIEEER
FETIE M &S B LT 2 52K (positron
emission tomography, PET) 2T MARE AL mEILIR



E PRyl 2008 4E2 A 4535 % 45 1 )

.15 -

AR G FERTIN | SN 2% 58 RN AN B 15 7 45 T LR AR 25
Gt AR | AN T E N K i B A A 2
THERARBFFE . AR A KN B 20 104 1 A 15 m?,
A BUR 0.5 x 10 Tem’® + s KR N A4 B
HeRE 1 mmol + L7 Jik PN -5 MLV PN 46 460 W e B 6 4
mmol « L™" {fi Ff| Fick 55— H Wi 4 8™ W fg 4 5
HZHELA3 000 wmol « L™ s ™" foy 3 B R A 52 0,
I SEPRULEE ) 450 £, T AL YA ph 4Tk
JEURUAEN. I B4 ML — AL 4 R 2R 2T 4E R 2%, 4
90% LA b B A G, ixX Se 04 3R A AN 2 2
AR E R R TR A e A T A LA P X e ]
REAATEMI R, PR, 1 fif P R 4t e GLUT #%iz fR &
7 R [ R AN 2 o3 EE 2, W] IR B A A
STV S 2 P BT A AR 2R 4

FEF G = BB, A U5 & SR T IR A
ki PR R 5 22 ] 1) i e B 1 1 8 X, BT )z
TS SRR Y A IS B RAR T
R K A, PSR A B AR ST ARBCH T LU
T

Vat,, x ([S],, - [S];
Pl = % (18], = [5),,)

KZ[nul[S]in [SJ.)mX[S]in
Kt, K,

KZtnut + [S] out +

Flux,,, . S0 SN A0 N B R, Va2
240 0 /M L R T 200 AR RE Dy R I 4 B i
AR LS T LS 1, 73 3 4 S A1 F A S P B e
Kat,,, 1 Kat;, J2 2535 ) J5& 90 0 2 I 114 2 40 0 2R 2K
Kit,,, 2 A B AN IS BE TR R (R A AR B Tt
I AT L A R A 1A B R AR AR
PRAEE R R SF R W H 3 AR
Kat,, , Kat;, F1 Kit,, BT LU E BT E E

H1F GLUTL 4 Kzt ZZEARK, 55 GLUTL fY3F55%
TR A O, T ELAS IR 00 T 77 A2 1y s LRI
IR PEA T AR, i LA D B 22 T T A S R
PR 2, 55— PR R G 5 78 MR 3l 5%
1B P ORI 1 Az AT 4 FioRES TR 10
RS i — RN A RS A 4
AT B AR e B, I B0 1 N B A0 b A
I 25 P00 O PR 38 4 B A HE i A s 22 e
I SRR, (EUR i TR, HA R AR iz
1705 R

4 GLUTI 5%
1 R 2 FL AR P B T 3 5 ) A

AT A I 5 1 TR TG I 240 1 5 ) A 2 s ) B
5, B AT I A A b R A e o, B LA
PIFHE ARG o JLT- BT Ko 1 259 ¥ AN R L I
Jii 5 i, 98 % LA L 149 /N 73 25 4yt ek 3l o 1 i
B [ AN I ki o e i 7™ A AR 2 il o sk 24 W 1l
AR R RAE A 2SRRI M BE R Ak JIK RS 10 1 7
BIRREHG . 25k A PRI 2 R G T AR
AR s AR 2 PR T 2 et iz el
L2 7 3, B A 22T B /N T 400 ku Y
2SN, (E 2 i T A ey e 2 AR
WA R B R AR A i HL 0 BRI I 1 0
K25 s TR AR W] R B, X AR E W R is
TN 25T AW T ) Koy 25 ) s 2
Yy R IR O, 5 I A B e b 4 A P e is
RS S HEA R A . T GLUTT J2 I fii 57
B iz DA 2 A8 BRI o i) T B AR i i R R 2
PR o, JEHUZ B TR Y, 1 AR 2 e
Feis AN BERE RN, Rt ) o H ORI 24 ) 18 i
SR B L 2 — , FE 0 A L 5 B LAY
GLUTT X34 m 259 , 4 ) 2 BoA w205 P25 9
(1 R i 2 4 R B2 T i B A o E R
251 B0l A W R RE R G2 AR T R
HEE X
4.1 GLUTI 5ZjkZiWkkiz

RS T A AR IR S 2 AR M 25 it 2 21
JRZ IR (HR, X E 2 IRAY A T/ T o TS
Tl BN RE 2 1o I B o 1 52 AR R A R . Ry g
N2 KA AR , 38 9 75 5 AR AR 3L LA LA
LRI A& o iR I S s s eR i —
AEEITIET o B SRR A R CR S
o1 T B-D-H AW RE A HE AR , A e 28 F AR S
Feiz Bk 2K B-D-HEIMHAN % )Rl i GLUTL
BN GE R . PE b, ZIK-B-D-H E A 2 T
GLUT! SHaifimss a2 K 5 HZ ka4, B
AR 5 RS 25 W 3L 2 vl LG i ot fi
W 247 375 1 RS2 (A B A e P, 4 TR B Ik 2
PRIFSEINRIR B A= IR TS o S — 1> 22 R R bk
SEA RO BB IR RIS, D O 5 2 R 2
RE I I, JLAN Wy B R A R 27 5 L 355 1 5
R, PR/ 22 K AT RE T I — S I 1k 0 R S
(e 1 AR 2 I ik B B AL [R] O R AL R G . T
WIS IR 25 D 3L 455 T LASE N . i e o 25
BN Z AR TR K 2 Ik B-D-H A AH



.16 -

International Journal of Pharmaceutical Research 2008 Feb; 35(1)

IR 1 GLUTI 28 0d il il b e . B8 I, £ k-
B-D-HI A MHHI A 2 T GLUT1 544 Wi 45 &
L 2 RS HAZ R 25, B0 0 45 4 1 S5 mT g I
EF TV UM SRR, A FH AR 5 10 TR 2 1R - 388 o R i 1)
AVRITRE o BFFEHE7 , B30 22 kAT B 1o — 28
A L R S 2 38 A ok 2 s ot i o L s o
F 58— SR - & MR AR 1 M % B, B 2SI
TE 4 LABH AT AR ARRT R 28350 , 17 The7 -1 3 AL K
PRER T 8-k w-BEFRE LA K W B AR N TG . E
R4 B PEBUR 25, J5 o BRI 1 KA SR KR
B, R AL B R Ao R i — R I i
Al REJEIE S GLUTL SEBLAY . i foff R D A2 i V8 12 4
AT S 6 [ C ] g ME-6-B-D-glucuronide ( M6G )
MBI, AL HG AT/ JC D-71 %5 0% | Hh &5 o ok PSC833 i
AR B LI 28, e ¢ ) B 17 LA 3 3 o e o ) AL
il BXA D-H%0E M5 5 PSC833 5[ CIM6G
VET AT LA AIG MOG 45 HUAY 2/3, ik sb 4 R 1
M6G 3 55 I i 57 i e i GLUT 1 M 5 <= S50 11 e
BRI
4.2 GLUT1 553K D-H# AT E 25 %ia

AR A B 5 M = 4 105 PN B 200 R B T G Jo 44
LT B AL o i, BF 9 & TR 4 K B R R R AR A oh 25
Jo ML 5 5, (L e A 2R B 8 2 4o 1 M 5 e, v L
5 VRSO 2 P 5 AR R R, X R R
A AR BRI T35 i S WAL 1S ML e P RE 2
1L MG B . BLEE I AL S GLUTI %42 4 7 W if
ARG, 1 EL# K 5 2R 45 min J5 , AR5
TR B C3 KNGS E RN, T
05 57 Pt 00 o 2 s e ) 5 7 G $ R €3
AR S Aok I A 7 e A A R R A . R AR I 1Y)
HLEMSAS B, (AR T 3278 55 GLUTL A %7, 5
B-D-TEVEENY 3 4.6 {3 O 43 MB] A B 715 5
LGS D-[ " C ] A A LR 45 2, IR 9 3 284k
A5 NRLL AN GLUTL &8 1K 2 G i A
SEFR R B P B AR B 1 U 3 o R, e A
XU AW S CLUT RGAEAEHEAEM ., 546, %)
BEFRERATTAE WO BISE T 5% 2 W, L2 3ok of ik o e 144 e
TEHF 5y T SR 2H B Y B AF e
WL A, B-D- W% A 1 1% 57 B, 177 o-L-B0hH
HENIARE . ARI> T A0 B-D-BUBE 55 i 0 T bR
WEE 25 ) i 2ok 1M i 5 B, B-D-BBH4E 1% Bt 1R fL 18
SRR 1) 2 TIN5 o , 3% S FH 1) 2 22 AL 2
TE T4 GLUTI {251,

5 45iE

GLUTL J&:%% 32 4 4 B itk A K 1) — A~ 143 &
BB EAAR . N 1) 25 o B AR PR Ak AT DS )
GLUTI {2235, GLUT1 et m] LA B0 IRAE AR
Xt GLUT f - A ER it FIUORS B0 0115 4 B TI097 %5 Fh
KRB , %77 25 0 (R S A0 A8 M T 386 ok
X 2250 0 A= 4 R BE , IR, GLUTT A Sy — A~ H
AV BISERRAE 25 2 IS e R AT ) B R
R

2 £ X

[1] Mueckler M, Makepeace C. Transmembrane segment 12 of the
Glutl glucose transporter is an outer helix and is not directly in-
volved in the transport mechanism[ J]. J Biol Chem, 2006, 281
(48) : 36993 —36998.

[2] Salas-Burgos A, Iserovich P, Zuniga F, et al. Predicting the
three-dimensional structure of the human facilitative glucose
transporter glutl by a novel evolutionary homology strategy: in-
sights on the molecular mechanism of substrate migration, and
binding sites for glucose and inhibitory molecules[ J]. Biophys J,
2004, 87(5) :2990 —2999.

[3] Yoshihara T, Satoh M, Yamamura Y, et al. Ultrastructural local-
ization of glucose transporter 1 (GLUT1) in guinea pig stria vas-
cularis and vestibular dark cell areas: an immunogold study[ J].
Acta Otolaryngol, 1999, 119(3) :336 - 340.

[4] Bélanger M, Desjardins P, Chatauret N, et al. Selectively in-
creased expression of the astrocytic/ endothelial glucose transport-
er protein GLUT1 in acute liver failure[ J]. Glia, 2006, 53(5) :
557 -562.

[5] Simpson IA, Vannucci SJ, Dejoseph MR, et al. Glucose trans-
porter asymmetries in the bovine blood-brain barrier[ J]. J Biol
Chem, 2001, 276(16) :12725 —12729.

[6] Reed BC, Cefalu C, Bellaire BH, et al. GLUT1CBP(TIP2/GI-
PC1) interactions with GLUT1 and myosin VI: evidence support-
ing an adapter function for GLUT1CBP [ J]. Mol Biol Cell,
2005, 16(9) :4183 -4201.

[7] Choeiri C, Staines W, Miki T, et al. Glucose transporter plasti-
city during memory processing [ J |. Neuroscience, 2005, 130
(3) :591 -600.

[8] Gong CX, Liu F, Grundke-Igbal I, et al. Impaired brain glucose
metabolism leads to Alzheimer neurofibrillary degeneration
through a decrease in tau O-GlcNAcylation [ J]. J Alzheimers
Dis, 2006, 9(1) :1 -12.

[9] Cheng CM, Cohen M, Wang J, et al. Estrogen augments glucose
transporter and IGF1 expression in primate cerebral cortex[ J].
FASEB ], 2001, 15(6) :907 -915.

[10] Cornford EM, Shamsa K, Zeitzer JM, et al. Regional analyses of
CNS microdialysate glucose and lactate in seizure patients[J].

Epilepsia, 2002, 43(11) :1360 - 1371.



E PRyl 2008 4E2 A 4535 % 45 1 )

- 17 -

[11] Stafstrom CE. Epilepsy: a review of selected clinical syndromes
and advances in basic science[ J|. J Cereb Blood Flow Metab
2006, 26(8) :983 - 1004.

[12] Leino RL, Gerhart DZ, Duelli R, et al. Diet-induced ketosis in-
creases monocarboxylate transporter ( MCT1) levels in rat brain
[J]. Neurochem Int, 2001, 38(6) :519 —527.

[13] Nicchia GP, Frigeri A, Liuzzi GM, et al. Inhibition of aquapor-
in4 expression in astrocytes by RNAi determines alteration in
cell morphology, growth, and water transport and induces chan-
ges in ischemia-related genes[J]. FASEB J, 2003, 17(11):
1508 - 1510.

[14] Kondo F, Asanuma M, Miyazaki I, et al. Progressive cortical at-
rophy after forebrain ischemia in diabetic rats[ J].

2001, 39(3) :339 -346.

Neurosct Res ,
[15] Hamlin GP, Cernak I, Wixey JA, et al. Increased expression of
neuronal glucose transporter 3 but not glial glucose transporter 1
following severe diffuse traumatic brain injury in rats[ J]. J Neu-
rotrauma , 2001, 18(10) ;1011 - 1018.

[16] Nedergaard M, Ransom B, Goldman SA. New roles for astro-
cytes: redefining the functional architecture of the brain[J].
Trends Neurosci, 2003, 26(10) ;523 —530.

[17] Simard M, Arcuino G, Takano T, et al. Signaling at the gliovas-
cular interface[ J]. J Neurosci, 2003, 23(27) :9254 —9262.
de Graaf RA, Pan JW, Telang I, et al. Differentiation of glucose

J Cereb

[18]
transport in human brain gray and white matter [ J].
Blood Flow Metab, 2001, 21(5) :483 —492.

[19]

Choi 1Y, Lee SP, Kim SG, et al. In vivo measurements of brain

glucose transport using the reversible Michaelis-Menten model

[20]

[21]

[22]

[23]

[24]

[25]

[26]

and simultaneous measurements of cerebral blood flow changes
during hypoglycemia[ J]. J Cereb Blood Flow Metab, 2001, 21
(6) :653 —663.

Bentz J, Tran TT, Polli JW. The steady-state Michaelis-Menten
analysis of P-glycoprotein mediated transport through a confluent
cell monolayer cannot predict the correct Michaelis constant Km
[J]. Pharm Res, 2005, 22(10) :1667 - 1677.

Barros LF, Bittner CX, Loaiza A, et al. A quantitative overview
of glucose dynamics in the gliovascular unit[ J]. Glia, 2007, 55
(12) :1222 - 1237.

Pardridge WM. Blood-brain barrier delivery[ J]. Drug Discov To-
day, 2007, 12(1/2) .54 -61.

Naganagowda GA, Gururaja TL, Satyanarayana J, et al. NMR
analysis of human salivary mucin ( MUC7 ) derived O-linked
model glycopeptides: comparison of structural features and carbo-
hydrate-peptide interactions [ J ]. J Pept Res, 1999, 54 (4).
290 -310.

Bourasset F, Cisternino S, Temsamani J, et al. Evidence for an
active transport of morphine-6-8-D-glucuronide but not P-glyco-
protein-mediated at the blood-brain barrier[ J]. J Neurochem,
2003, 86(6) :1564 - 1567.

Ma Q, Dudas B, Hejna M, et al. The blood-brain barrier acces-
sibility of a heparin-derived oligosaccharides C3 [ J]. Thromb
Res, 2002, 105(5) :447 —453.

Guo X, Xin X, Gan L, et al. Determination of the accessibility
of acidic oligosaccharide sugar chain to blood-brain barrier using
surface plasmon resonance[ J]. Biol Pharm Bull, 2006, 29(1) .
60 -63.

(R3S 3 T0)
B Cog 7K MAE FIF, R0 45 2 7 AH B P B, 7K
it 2Z 05 KR P bk B SO 8 L, S A
R/, BB G LS , 98 1 38 B O R R Y H
o AR AE— D B A v I B S e ok, 1
Je SRR L b S B AT RRAL , 5 DA G A H A
FO L 080 T BN 2R RS RIS b B 1 R i o
& % X
[1] Hamacher k, Coenen HH, Sticklin G, et al. Efficient stereospe-
cific synthesis of no-carrier-added 2-[ '® F ] -fluoro-2-deoxy-d-glu-
cose using aminopolyether supported nucleophilic substitution|[ J].

J Nucl Med, 1986, 27(2) :235 —-238.
[2] Taylor MD, Roberts AD, Nickles KJ, et al. Improving the yield of

2-8F-2fluoro-2-deoxyglucose using a microwave cavity[ J]. Nucl
Med Biol, 1996, 23(5) :605 —609.

SRERET, HERR, BRIOK, & B IL A R 2-OF 2- i 4-B-
DA BRI DI [T]. AR, 2001, 14(4) ;196 —200.
Mulholland GK. Simple rapid hydrolysis of acetyl protecting groups
in the FDG synthesis using cation exchange resins[ J]. Nucl Med
Biol, 1995, 22(1) :19 -23.

KRBT, EAR, A% Pl A3k A R 2-BF 2- -
B-D-& i J]. AR 2R, 2003, 23(1) 152 - 54.
Fiichtner F, Steinbach J, Miding P, et al. Basic hydrolysis of
2-"8F-fluoro-1, 3, 4, 6-tetra-O-acetyl-D-glucose in the preparation
of 2-"8 F-fluoro-2-deoxy-D-glucose[ J 1. Appl Radiat Isot, 1996 , 47
(1):61 -66.

KRBT, MR, B, % EAEREEE FOKARR S RS F-
FDG[J]. [Afii%, 2003, 16(3/4) ;222 -225.



