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Stability of the glucose transporter in 
plasma membranes of human erythrocytes 
Dear Sir, 
The facilitative glucose transporter (GLUT-l) glycoprotein at- 
tains its highest density in human erythrocyte membranes, while 
erythrocytes of most other mammals have little if any glucose 
transporters [1]. The functionalimportance of the high density of 
the glucose transporter in erythrocytes is unknown, particularly 
in view of their relatively low glucose metabolism. However, this 
plethora of glucose transporters allows near instantaneous glu- 
cose equilibration across the erythrocyte membrane, thus con- 
siderably increasing the glucose-carrying capacity of human 
blood [2]. The stability of the glucose transporter during the 
lifespan of human erythrocytes is unknown although such 
knowledge may have important implications. For example, we 
recently reported that erythrocytes from diabetic subjects have 
a higher density of the glucose transporter [3], but could not as- 
certain whether this finding was related to the possible de- 
creased erythrocyte lifespan in diabetic subjects [4]. 

Venous blood drawn from four healthy men was defibrinated 
with glass beads and the serum and buffy coat discarded. Aliquots 
(11 ml) of semipacked erythrocytes from each subject were frac- 
tionated as described by Murphy [5]. The top (light) and the bot- 
tom (heavy) 5 % of the erythrocytes from each subject were har- 
vested. Samples of the harvested erythrocytes were analysed for 
their mean corpuscular volume, mean corpuscular haemoglobin 
content, and mean corpuscular haemoglobin concentration by 
automatic analyser. The remainder of the harvested erythrocytes 
were washed, lysed, and their membranes were used for cytocha- 
lasin B binding [3]. m-glucose-displaceable [3H]cytochalasin B 
binding was performed at ligand concentrations of 0.1 to 
1.8 gmol/l. Saturation binding isotherms were analysed accord- 
ing to Scatchard [6] to obtain the dissodation constant (K~), in 
gmol/1, and the maximum densityofbinding (Bmax), in pmol/mg of 
erythrocyte membrane protein. Comparisons between the re- 
sults obtained from the "light" and "heavy" erythrocyte fractions 
from each subject were performed by the paired Student's t-test 
(2-tailed). Significance was considered atp < 0.05. 

Fractionation of erythrocytes according to their density 
yields "light" fractions enriched with reticulocytes and new ery- 
throcytes and "heavy" fractions enriched with old erythrocytes. 
This is explained by the loss of water and ions from aging ery- 
throcytes. Our findings of a higher mean corpuscular volume 
and a lower mean corpuscular haemoglobin concentration in the 
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Table 1. Mean corpuscular volume and mean corpuscular 
haemoglobin concentrations in heavy and light erythrocytes 

"Light . . . .  Heavy" R value 
erythrocytes erythrocytes 

Mean corpuscular volu- 
me (gm 3) 91.3 _+ 4.8 81.6 + 4.9 p < 0.001 

Mean corpuscular hae- 
moglobin 
(pg) 30.2 + 1.6 31.1 _+ 2.2 NS 

Mean corpuscular 
haemoglobin concen- 
tration (g/dl) 33.2 _+ 0.9 38.2 + 1.0 p < 0.001 

Cytochalasin B binding 
Bmax (pmol/mg protein) 326_+ 44 381 + 89 NS 
Kd (gmol/1) 0.14 + 0.03 0.17 + 0.04 NS 

The values denote means _+ SD for light and heavy erythrocytes 
obtained from four men. Statistical differences were calculated 
by the Student's paired t-test (2-tailed) 

"light" fraction than in the "heavy" fraction of erythrocytes ob- 
tained from the same subjects was therefore expected (Table 1). 
However, we found no significant differences between "light" 
and "heavy" erythrocytes in their Bma x o r  K d values for cytocha- 
lasin B binding (Table 1). 

These results, given that no appreciable protein synthesis oc- 
curs in mature erythrocytes, suggest a stable glucose transporter 
glycoprotein in erythrocyte membranes. The stability of the glu- 
cose transporter in erythrocytes may not be a universal property 
of glucose transporter glycoproteins in other cell membranes but 
may reflect decreased protein degradation in erythrocytes. 
These results also suggest that the glucose-carrying capacity of 
erythrocytes does not change with age. 

S.I. Harik, R.A.Behmand, J. R. Murphy 
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