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ABSTRACT

The present study is designed to study the effect of a new heterocyclic compound on
glycogen, pyruvate and lactic acid contents in tissues to understand the carbohydrate metabolism
and its role in male rats. The treatment with ethyl -1 -(5 –chloro -2 –oxoindolin -3
ylideneamino) -1,2,3,6 –tetrahydro - 4 -methyl -2 -oxo -6 –phenyl pyrimidine -5 -carboxylate
compound at dose level of 3 mg/kg/b.wt. for 21 days did cause a mild change in carbohydrate
metabolism in reproductive and somatic tissues of treated rats. In order to assess physiological
changes in testis, brain, heart, kidney and liver of rats, estimation of glycogen, pyruvate and
lactic acid has been under taken. The result showed a mild decrease in glycogen and lactate
levels but in contrast, same treatment caused a mild increase in pyruvate levels.
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INTRODUCTION
The development of new drug from
heterocyclic compounds is an attractive proposition
because heterocyclics are widely utilized
compounds in both pharmaceutical and agricultural
fields (Lang and Lin, 1984). The present study an
attempt was made to evaluate the effect of ethyl -1(5
–chloro -2 –oxoindolin -3 -ylideneamino) 1,2,3,6 –tetrahydro -4 -methyl -2 –oxo -6 –phenyl
pyrimidine -5 -carboxylate compound on
carbohydrate metabolism of rat. In our previous
work this novel heterocyclic compound has resulted,
reduction in sperm count (Anil Kumar, 2009) and
also it showed cytotoxic activity (Ajitha, 2009).
Further we have also tried same compound weather
it has any adverse effects on metabolic activities
like carbohydrate metabolism in somatic and
reproductive tissues of rats such as testis, brain,
heart, kidney and liver.
The new heterocyclic compound developed
in the Medicinal Chemistry Laboratories, University
College of Pharmaceutical Sciences, Kakatiya
University, Warangal was selected for the present
study. This compound is prepared adopting the
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appropriate methods available in literature and is
characterized by spectral data. The new compound
possessing pyrimidine moiety because of structural
similarities with nucleic acid bases exhibit various
biological activities. Literature revealed that indole
derivative exhibit aldose reductase inhibition activity
along with other biological activities keeping in view
of biological significance of indole moiety and
pyrimidine moiety present in the new compound, it
is planed to study the effect of this new compound
on carbohydrate metabolism adopting standard
protocols available in literature.
MATERIAL AND METHODS
Wistar strain male albino rats weighing
about 180-230 g of age group of 16-18 wereks old,
were housed in polypropylene cages under controlled
conditions (25°± 2°C and 12h photoperiod) and
were provided standard pellet food (Agro
Corporation Pvt. Ltd., Bangalore, India) and tap
water ad libitum. Experimental procedures were
adopted as approved by the animal experimentation
ethics committee and maintained in accordance
with the guidelines of the National Institute of
Nutrition (NIN), Tarnaka, Hyderabad, India. The
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animals were used for the study after fifteen days of
acclimatization. Sixteen proven fertile male albino
rats were divided into two groups (8 rats in each)
and treated as follows.
Group I: Rats served as control and they were
intraperitoneally administered with 0.3 ml of vehicle
(1% sodium carboxy methyl cellulose) for 21 days.
Group II: Compound was intraperitoneally
administered at the dose of
3 mg/kg/b.wt., once
daily for 21 days.
The biochemical investigations were
performed after due standardization and were based
on calorimetric method. On the 22nd day, the treated
rats were sacrificed and the testis, brain, heart,
kidney and liver were removed, rinsed and blotted
from each sub group. They weighed and stored at 20°C for further study. Statistical analysis was
carried out using students “t” test. Glycogen was
estimated by the modified Anthrone method of
Klicepera et al. (1957). Pyruvate levels were
measured according to Friedemann and Haugen
(1943). Lactate was estimated according to Barker
and Summerson (1941) modified by Huckbee
(1961).
RESULTS AND DISCUSSION
The results obtained on the effect of
compound on glycogen, pyruvate and lactate content
in testis, brain, heart, kidney and liver are shown in
tables 1-3. The glycogen in the testis, brain, heart,
kidney and liver decreased by 19.08%, 39.34%,
32.42%, 41.50% and 21.47% respectively, but

lactate content decreased by 41.93%, 36.36%,
17.92%, 28.29% and 29.29% respectively in those
tissues of treated rats as compared to control
animals, where as the levels of pyruvate was
increased by 24.53%, 30.76%, 21.36%, 28.98%
and 15.11% respectively to that of control rats.
According to Umminger (1977),
carbohydrates represent the principal and
immediate energy source for animals exposed to
stress conditions, carbohydrate reserve depleted to
meet energy demand in animals. As antifertility
compound, selected new heterocyclic compound
investigated for its biological activity in male albino
rats. The studied biochemical parameters help to
learn more about the changes that took place in the
body and to identify the potential problems at an
early stage itself. Hence an attempt has been made
to study the change in carbohydrate metabolism to
understand the impact of this compound in male
albino rats. In addition to the changes in sperm
count, mild changes were also noticed in the tissue
biochemical parameters like glycogen, pyruvate and
lactate contents in the present investigation under
the effect of compound.
The glycogen content in the testis, brain,
heart, kidney and liver of control rats was in the
order of liver>testis>brain>heart>kidney.
Decreased glycogen content might be due to
impaired energy metabolisms which lead to the break
down of glycogen impaired source of the
p r o d u c t i o n o f AT P t o m e e t t h e e n e r g y
r e q u i r e m e n t ( R a s t o g i et al., 1 9 9 7 ) . T h e

Table 1: Effect of new heterocyclic compound on glycogen content in different tissues of male albino rats (μg/100 mg)
Group
Control
Treated
PC

Testis

Brain

Tissues
Heart

Kidney

Liver

173.51± 18.53
140.40± 16.42
-19.08

89.26 ± 12.27
54.14 ± 11.67
-39.34

59.25 ± 7.51
40.04 ± 6.49
-32.42

53.50 ± 3 .41
31.29 ± 9.55
-41.50

782.59 ± 12.51
614.55 ± 6.06
-21.47

All the values are mean ± SD (n = 8).
PC – Percent change over control.

Table 2: Effect of new heterocyclic compound on lactate content in different tissues of male albino rats (μg/100 mg)
Group
Control
Treated
PC

Testis

Brain

Tissues
Heart

Kidney

Liver

118.37± 14.53
68.73± 8.08
-41.93

110.37 ± 12.66
70.23 ± 9.27
-36.36

121.56 ± 16.25
99.77 ± 10.86
-17.92

121.25 ± 8.25
86.94 ± 10.26
-28.29

98.26 ± 13.15
69.47± 6.25
-29.29

All the values are mean ± SD (n = 8).
PC – Percent change over control.
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Table 3 : Effect of new heterocyclic compound on pyruvate content in different tissues of male albino rats (μg/100 mg)
Group
Control
Treated
PC

Testis

Brain

Tissues
Heart

Kidney

Liver

103.92± 8.44
129.42 ± 10.21
+24.53

94.91 ± 9.13
124.11 ± 9.74
+30.76

99.89 ± 9.59
121.23 ± 13.24
+21.36

108.12± 15.05
139.46 ± 14.84
+28.98

116.18± 10.01
133.74 ± 8.19
+15.11

All the values are mean ± SD (n = 8).
PC – Percent change over control.

depletion could also be attributed to
gluconeogensis (Berry and Smythe, 1959) or
utilization (Jagadeesan and Mathivanan, 1999)
or the possibility of glycogenolysis (Neff et al.,
1987). The other reason for the decrease in
glycogen level might be on set of hypotic or
anotic condition in rat tissues.
Lactate which is an end product of the
glycolytic pathway is an index of the relative
aerobic or anaerobic nature of the tissue under
study. It is converted in to pyruvic acid before
it can be metabolized and the conversion of
lactate into pyruvic acid is depending upon
NAD concentrations and there by it showed
enter into TCA cycle (Bell et al., 1972). The
lactate content in testis, brain, heart, kidney
and liver of control rats was in the order of
liver>kidney>testis>heart>brain. It was
observed the lactate content was decreased in
tissues of treated rats at the sub lethal dose of
compound. Decrease in lactate level might be
due to increased conversion to pyruvate under
aerobic conditions. The reduction in lactate
content might be attributed to defect in
catabolising glycogen in vitro (Eshate and
Bennett, 1990).
Pyruvate represents an important
junction point in carbohydrate catabolism. In
aerobic glycolysis, the pyruvic acid results as
an end product and it forms acetyl Co-A by
oxidative decarboxylation, which plays an
important role in intermediate metabolism as
a main source of carbon input for Kreb’s cycle,
where as in anaerobic condition it will be
converted to lactate by the action of LDH
enzyme (Harper, 1977). The rate of production
of pyruvate by glycolysis exceeds the rate of
oxidation of pyruvate by the citric acid cycle
(Samba Siva Rao, 1999).

The pyruvic acid content in testis, brain,
heart, kidney and liver of control rats was in
the order of liver>kidney>testis>heart>brain.
It was observed that the pyruvate contents were
increased in these tissues of treated rats as
compared to control rats. This further supported
the lactic acid deployment. Increased in
pyruvate level might be because of reduced
uptake of the metabolite by the mitochondrial
membranes as reported by Annison et al.
(1963). This might be because of the pyruvate
contents slightly increase under the toxic
conditions, pyruvate gets accumulated which
indicates the drugs interference with the normal
metabolic activities.
CONCLUSION
In this content an attempt has been
made to assess the effect of ethyl -1-(5 –chloro2–oxoindolin -3-ylideneamino) -1,2,3,6–
tetrahydro -4 -methyl -2 -oxo -6 –phenyl
pyrimidine -5 -carboxylate compound on the
glycogen content as well as the levels of lactate
and pyruvate in testis, brain, heart, kidney and
liver of rats. The results of the present study
demonstrated that the administration of
compound caused a mild decrease in glycogen
and lactate contents where as the same
compound caused a mild increase in pyruvate
content in tissues of treated rats and it indicates
that the compound caused less effect on
carbohydrate metabolism.
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