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Abstract

It has been known for sometime that the
presence of high concentrations of both
glucose and glutamine desensitizes the glucose
transport system {(GTS) of insulin target
tissues/cells, consequently, the physiological
function of these tissues may be affected.
Activated lymphocytes express insulin receptor
and the utilization of glucose in these cells are
regulated by insulin. In addition, insulin plays
an crucial role on the proliferative ability of
activated lymphocytes. Therefore, the present
study carried out an iz vifro investigation on
the sensitivity of GTS in activated T-
lymphocytes and the effect of high
concentrations of both glucose and glutamine
on the activity of this system. The effects of
high concentrations of both glucose and
glutamine on lymphocyte proliferation were
also nvestigated. Lymphocytes were prepared
from rat cervical lymph node by first tear the
organ with a stainless steel grinder and the
cells released were layered on a densitiy
gradient solution (d=1.077 kg/m>). The cells
were then washed and activated with Con A
for 24 h before use for the investigation of
GTS activity with [PHI2-deoxyglucose. The
rate of [6-’H]thymidine incorporated into Con
A activated lymphocytes were determined as
the index of proliferative ability of these cells.



Results of the present study show that
although insulin regulated the utilization rate of
glucose in activated lymphocytes, the transport
of glucose into these cells were not affected by
insulin. On the other hand, no matter whether
normal (10 mmol/L.) or high (30 mmol/L)
concentration of glucose presence, the addition
of glutamine (10 mmol/L) increased the GTS
activity in these cells compared to the
condition where no glutamine was added. In
addition, independently from the action of
insulin, the presence of high concentrations of
both glucose (30 mmol/L) and glutamine (10
mmol/L) significantly inhibited the uptake of
glucose by these cells (compared with cells in
the presence of normal concentration of
glucose (10 mmol/L) and high cocnentration of
glutamine (10 mmol/L)) » Furthermore, in the
presence of a certain concentration of glucose
(10, 30 or 50 mmol/L), the addition of various
concentrations of glutamine (0-10 mmol/L)
into the culture medium firstly increased and
then decreased the proliferation rate of
lymphocytes. Peaks in all investigations
appeared at 0.5~2mmol/I. of glutamine. The
higher concentration of glucose presented, the
lower concentration of glutamine was required
to start inhibiting the proliferation rate.
Simitarly, in the presence of a certain
concentration of glutamine (2, 6 or 10 mmol/L),
the preliferation rate of lymphocytes were
suppressed  dose-dependently by  the
concentrations of glucose (10, 30 or 50
mmol/L).

Thus, the results of the present study
indicated that insulin regulate the utilization of
glucose in activated lymphocytes via
intracellular mechanisms rather than via the
regulation of GTS. The presence of high
concentrations of glucose and glutamine
suppresses glucose utilization independently
from the action of insulin. Finally, the present
study indicated that the suppressing effect of
high concentrations of both glucose and
glutamine on the function of lymphocytes was
independent from the activity of GTS in these
cells.
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