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Study on the Mechanism of the Translocation of Glucose Transporter by Insulin

Jong-Sik Hah
Department of Physiology, College of Medicine, Ewha Womans University

Insulin stimulates glucose transport in muscle cell and adipocyte via the rapid redistribution
of GLUT4 glucose transporters from intracellular membrane compartments to the cell surface.
The mechanism that insulin triggers the translocation of glucose transporters is not known
yet whether it is due to the structural differences among glucose transporters or there is a
cell specific targetting/translocation apparatus in insulin-sensitive cells.

This study was planned to examine this question by studying insulin effect on the glucose
transport rate at adipocyte and hepatocyte fused with GLUTI vesicle, respectively.

The results showed that treatment of 37nM insulin increased the transport rate of 3-0-methylg-
lucose by 3.8-fold at adipocyte fused with GLUT1 but increased only by 1.4-fold at hepatocyte
fused with GLUTL.

Therefore, it is suggested that insulin sensitive cell has a cell-specific targetting/translocation
machinery which is triggered by insulin-insulin receptor interaction but insulin sensitivity may
not dependent on isoform(structural)-specific manner.

KEY WORDS : Insulin - Glucose transporter - GLUTI - GLUT4 + Translocation - Cell fu-
sion * Polyethyleneglycol + Fluorescence *+ Rhodamine.
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yte Glucose Transporter, HEGT, GLUT1)2| £
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WE 5 EDTA-treated ghost® 4T A 5<% 38,

000rpm (Beckman, 50.2 rotor) & 3087t QA2

3}o] A A& (pack ghost) 2 At} 7)) 1.34% oc-
tylglucoside, 2mM DTT$} 50mM Tris(pH7.4) &%
B4 & 7ot AFRAZ F AojF A 2083 &
=& A4 FAT olv) Bf{ALe A £ 2
R (straw colon) & HT}, o] £94% 38,000rpm
2 808 dAEAT ¥ AFAE s 22
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DEAE-52 column chromatography® E8le] X%
A (band  4.5)%H& HMEFoz L)
DEAE-52 column AME-3}7] A 1% octylglucoside,
2mM DTT$} 50mM Tris(pH7.4) Edez g
BEAND F YAad Bad FAUI AHSE A
Chromatography®] 42 ¢ lsml/hour® G LN
£2do TolA 100mM NaCld ImM EDTAE #
718 & BAAEA(1mM EDTA, 100mM NaCl, 50
mM Tris, pH7.4) ol A7 1A Fo] B4 &
SHE 3 ZolFa I thE oM7L Fofl EH LA S
o9 o Aol ¥ AT jr“ﬂ Eofufof of 2u] (vv) ¢}
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+7 9 Sprague-Dawley AE AFo]EE gAAZ
% epididymal W& A-g # ol o] HEPES-buffered
Krebs-Ringer solution(KRH) o] $131 Marz5 ¢ W
Yooz AN EE Zasgc. &, 24¢ 79
ZA o] o1& 0.5mg/mle] collagenase(Worthington,
Type D¢ 2% +E A L2 (bovine serum albumin)
2 9mM D-glucose?} gl 37C2} B-HojA] 30~45%
et A Ego] A ZEEAE ST
olF L& 1E& T3 qFsta felE A4

2 1% $EALEY 9 ImM D-glucoseE Ff-8
KRH &Ho=2 3~43 HL F 30~40% packed
cell& g A Su7tA] 37T BTt

3. M Ze| 22l

5439 Sprague-Dawley F & etherZ 74‘3}% A7) 3
Nembutal& 8mg/100g of weight¥ A} H-¥-o FA}3}
o] BtF A7l & CiaraldiZ o] WY g 7“1]525
223tgtt, &, CatT-free EGTA(ImM) 7} &
Hank’s buffera Eulg E3le #AFAIL Zl"’} -53]
A=A Catt 3} collagenase(100mg/150mh & &--3
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Fig. 1. The effect of insulin on the equilibrium exchange
influx of 3-O-methylglucose. Control represents
a normal flux rate, Fused represents a fiux rate
of adipocyte fused with HEGT(GLUT1) and Fu-
sed-+Insulin represents a flux rate of adipocyte
fused with HEGT in the presence of 37nM nsu-
hin.
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6. SEM = sz AE

HEGT vesicles] 3%% 2 octadecyl rhodamine B
(Molecular probe, Eugene, OR, USA)E ¥-#1]7]7]
918te] Hoekswa®s 9] WH¥We A&3igch o 3
228 FFA chloroform : methannol(1 : 1) E%
golo Zolgle AL FAVNAR ARA T A9
ethanold] ThA] £8)A17] 3 <F 10~15ul§ HEGT ve-
sicle £9(2.5mg/ml KRH) 9| F3t4th. ¥ rho-
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Fig. 2. The effect of insulin on the equilibrium exchange
influx of 3-O-methylglucose. Control represents
a normal flux rate, Fused represents a flux rate
of hepatocyte fused with HEGT(GLUT1) and
Fused~+ Insulin represents a flux rate of hepatoc-
yte fused with HEGT In the presence of 37nM
insulin,
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Fig. 3. Temperature effect on the equilibrium exchange
influx of 3-0-methyiglucose at hepatocytes fused
with HEGT vesicles. The fused hepatocytes were
incubated for various time intervals at 15C and
37T in the presence of 5mM 3-O-methylglu-
cose. Glucose uptake rate was measured by the
equilibrium exchange method.
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Fig. 4. The effect of substrate concentrations on the
equilibrium exchange influx of 3-O-methylglucose
at hepatocytes fused with HEGT vesicles. The
fused hepatocytes were incubated for various
time intervals at 37 in the presence of BmM,
10mM, 40mM and 60mM 3-C-methylglucose.
Glucose uptake rate was measured by the equi-
librium exchange method.

EA g FoE 7t oF 8REA o]
Z718l g oh(Fig. 1).

2. 21&210] HEGT Vesicles®t S&HEl

zzg 0[S0 DXz BE

HEGT vesides®] §3o] 7t E9 TETF o] Fdl
HAE G%E By gate] AT st
HEGT vesidlesS A Zo] S8 Fol £279]
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(Fig. 2).
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Fig. 5. Fluorescence microscopy of nonfused adipocytes(A), fused adipocytes(

B). norfused hepatocytes(C)

and fused hepatocytes(D). Rat adipocytes and hepatocytes were mixed with rhodamine-incorporated
HEGT and incubated without(A, C) and with(B, D) 10% PEG 8000. Bar represents 10um.
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plasma membrane(PM) ¥ low density microsome
(LDM)l A GLUT1S] A< 64C73 GLUT4S] &
¢l 1F82 2 immunoblotdt 2T d&EL PMA
GLUT4E Z7}A1713 LDMY] Z&AH v GLUTI
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Z immunoblot3 2% J&4¥L GLUT1H GLUT2
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