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LETTER TO THE EDITOR

BRAIN DOPAMINE IN EXPERIMENTAL DIABETES

Sir,
( Received on November 27, 1995 )

Blond glucose level

Alloxan diabetic 232±1O*** 246±9"** 268± *** 279±4***
untreated (7) (7) (7) (7)

TABLE I Blood glucose leve1(mg/dl) ofage matched control,
untreated alloxan diabetic and insulin treated
diabetic rats.

Values are expressed as Mean ± SEM.
Number in paren thesis indica tes the nu mber ofobservations.
**" = P<O.OOl (significantlydifferent from control byStudent's

"t" test.
NO = Not determined

ND

75±4
(6)

ND

84±5
(6)

ND

93±3
(10)

80±8
(7)

24 hI'S 7 days 15 days 30 da.ys

88±5
(8)

and 30 days and urine glucose levels were
monitored daily by Benedict's reagent. On the
30th day after the induction of diabetes, the
animals were sacrificed by decapitation, brains
were removed rapidly and dissected into
7 regions namely, striatum, hippocampus,
hypothalamus, midbrain, pons and medulla,
cerebellum and cerebral cortex on the ice cold
glass plate (3). All the animals were killed
between 10 and 11 am to avoid the circadian
rhythm influencing brain catecholamines. The
concentration of dopamine was determined by
adsorption of cat cholamines onto alumina
follow d by solvent extraction and fluorometric
quantification (4).

The blood glucose levels in control, alloxan
diabetic and insulin-treated diabetic rats are
shown in Table 1. Urine glucose was also
monitored daily for the confirmation of diabetes
in untreated diabetic rats and for the control of
diabetes in insulin treated diabetic rats (data
not presented).

The baseline value of blood glucose was
80 ± 8 mg%, in the control rats which was

Control

Insulin treated
diabetic

Diabetes mellitus in rats, as well as in
humans is associated with regionally specific
changes in brain monoamines. These changes
in monoamine concentrations in specific brain
areas have been well documented in patients
with diabetes mellitus and in animals with
experimental diabetes (1). The turnover rate of
monoamines decreased in diabetic rats (2).

Since the perusal literature has shown that
most of the previous investigations have limited
to short term observations or dealt either with
whole brain or only certain regions of brain to
study the changes in neurotransmitters after
the induction of experimental diabetes, in our
current study, we examined the level of
dopamine in seven discrete areas of rat brain
30 days after the induction of experimental
diabetes.

Male Wistar strain albino rats weighing
200-250 g each were housed and kept at 28°C
on a 12 hr lightl12 hI' dark schedule. Rats were
fed with food and water ad libitum. The
experimental animals were divided into three
groups as shown b low: Group I Controls :
(n=7) Control animals received aline only.
Group II - Diabetic rats (n=7) : Experimental
diabetes was induced under by a single mjection
of alloxan (45 mg/kg, iv, Loba-chemie
Indoaustranal Co" Bombay, India) dissolved in
saline, into animals which were starved
overnight, These rats wer kept untreated and

crificed on the 30th day. Group III - Insulin
treated-Diabetic rats (n=7) : 24 hours after
administration of alloxan, this group of rats
were treated with zinc in ulin (5 IUlkg)
subcutaneously daily and sacrificed after
30 days alongwith control and untreated
diabetic rats.

Blood glucose levels were measured
colorimebically by O-toluidine method on 1,7,15
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increased (P<O.OOl) to 232 ± 10 mg% 24 hI's
after the induction of alloxan diabetes. Further
the blood glucose level was increased with the
increase in the duration of diabetes. Whereas
insulin treated diabetic rats showed no
significant change in blood sugar at any of the
periods studied.

The concentration of dopamine in untreated
diabetic, insulin treated diabetic and control
rats in various regions of brain is shown in
Table II. Dopamine level showed significant
increase in striatum, midbrain and cerebellum
(P<O.05). The hippocampus and pons and
medulla showed a greater increase (P<O.OOl)
in dopamine content, in untreated diabetic
rats when compared with control. All the
changes observed in the untreated diabetic
rats were reversed after insulin replacement
therapy.
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According to recent epidemiologic,
neurologic, psychiatric and neuroendocrinologic
studies, diabetes mellitus might be accompanied
by a variety of biochemical lesions in the
central nervous system. Consequently, there is
an increasing interest for neurochemical
investigations of this disease. Here we report
that experimental diabetes mellitus in rat is
accompanied by alterations of dopamine in some
specific areas of brain which are reversed after
the administration of insulin.

Increased dopamine level in some areas of
the brain in experimental diabetes have already
been reported earlier (1), which is agreement
with the results of the present study. Trulson
and Himmel (5) reported that the rate of central
DA synthesis is decreased in chronic diabetic
rats with plasma glucose levels 5-6 tinles greater
than those of normal animals. They are of

TABLE II Dopamine level (ng/g of wet tissue) in discrete areas of brain in control, alloxan diabetic and insulin treated
diabetic rats.

Control Alloxan diabetic Insulin treated Significance
untreated diabetic

Striatum 462l±158 6550±692 426l±191 1=P<O.05
2=NS
3=P<0.05

Hippocampus 123±13 338±43 108±18 1=P<0.OOl
2=NS
3=P<O.001

Hypothalamus 614±32 746±37 599±50 1=NS
2=NS
3=NS

Midbrain 270±18 373±41 266±14 1=P<O.05
2=NS
3=P<O.05

Pons and Medulla 176±14 470±58 I78±18 1=P<O.001
2=NS
3=P<O.OO1

Cerebellum 99±11 179±31 107±16 1=P<O.05
2=NS
3=NS

Cerebra I cortR.x 679±35 591±56 707±22 l=NS
2=NS
3=NS

Values are expressed as Mean ± SEM.
1=Control vs Alloxan diabetic untreated.
2=Control vs Insulin treated diabetic.
3=Alloxan diabetic untreated vs Insulin treated diabetic.
NS=Not significant.
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the opinion that in diabetic state, in addition
to alterations in glucose metabolism numberous
other metabolic changes which include kyper
k tonemia, metabohc acidosis, hyperosmolarity,
altered lipid and protein metabolism is also
operating. The alteration in DA synthesis rate
may be attributable to anyone or a combination
of these factors. In this context, it is interesting
to note that inspite of the reported decreased
rate of synthesis of DA, the DA level in many
of areas studied in this work has shown an
increase. A possible explanation for the
increasing levels of the DA, inspite of the
possible explanation for the increasing levels of
the DA, inspite of the possible depression in its
synthesis could be related to the activity of
monoamine oxidase (MAO). Mayanil et al (6)
reported a depression of MAO activity at 3 and
8 days ailer the induction of diabetes which
lends support for the concept that DA elevation
in diabetic rats is probably due to decreased
metabolism of DA in these animals due to a
relative deficiency of MAO.
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It has also been suggested that brain
catecholamines are regulated by factors within
the central nervous system itself and
independent of peripheral glucose level. It is
possible that specific region or center in the
brain is vulnerable to the diabetogenic effects
of alloxan or streptozotocin and is a central
point in controlling brain catecholamines (l).
However, in the experiments presented, we
found that changes in brain DA of the diabetic
animals are not generalized but restricted
only to certain regions. It seems that such
changes could hardly be associated with
any generalised metabolic disturbances. They
may be caused rather by some specific
phenomenon, the nature of which needs further
exploration.
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