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ABSTRACT

The purpose of this work is to assess the hyperglycemia effect on body weight, estradiol, Testosterone, FSH and LH and
to investigate the effect of pyrimidine derivative(6-chloro-4-methoxy-1,2-dihydropyrimidin-2-amine) administration
against hyperglycemia induced by alloxan and histopathological alteration a concomitant in female rats induced with
diabetes. Thus, we declared the validity in this hypothesis in the restoration function of pancreas especially within
hyperglycemic rats induced by alloxan. This work attempt declare if pyrimidine derivative supplement exhibits
antidiabetic effect in hyperglycemia rats or not .32 of adult healthy rats distributed into 4 groups, each group composed
of 8 rats as following; Group one (as negative control) comprise of intact rats was given 0.5 ml dimethyl sulphoxide
(DMSO0) intrapertoineal, group two comprise of intact rats was given (46.86 mg/kg) of pyrimidine derivative
dissolved by 0.5ml (DMSO) intrapertoineal, group three (as positive control) comprise of alloxanized rats was given 0.5
ml dimethyl sulphoxide (DMSO) intrapertoineal, group four comprise of diabetic rats was given (46.86 mg/kg) of
pyrimidine derivative dissolved by 0.5ml (DMSO) intrapertoineal, the treatment continue for 28 days. Out comes
revealed in this study the insulinopenia -induced by alloxan resulting hyperglycemia a concomitant with significantly
higher in HbA1c level and lowering in body weight as well as pronounced alteration were seen in sexual hormones, in
addition the histological examination revealed prominent changes in pancreatic islets of langerhans in diabetic rats
comparison with negative control and intact rats treated with pyrimidine groups, Whereas, the administration of
pyrimidine that ameliorating blood glucose and HbA1c levels are evidenced by restoration function of pancreas and
significantly improve in body weight and sexual hormones status. The outcomes are confirm the pyrimidine derivative
improvement the suppressive effects of diabetogenic on pancreatic islets and sexual hormones in female rats, that index
the pyrimidine derivative may be used as antidiabetic drug, however further investigation are required.
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INTRODUCTION

Diabetes mellitus: is a metabolic disorder characterized by insulin insufficiency or insensitivity of target
cells to insulin both leading to disturbances of carbohydrate, fat and protein metabolism, as well as
dysfunction and failure of various organs [1,2]. Hyperglycemia causes high level of free radicals
production thereby creating oxidative stress leads to membrane damage because of membrane lipids
peroxidation, protein glycation and the simultaneous decline of antioxidant defense mechanisms [3].
Diabetes is commonly accompanied by cardiovascular risk factors such as dyslipidemia, hypertension,
prothrombic factors and microvascular problems involving eyes, kidney and peripheral nerves [4, 5]. The
current experiment was aimed to estimate antihyperglycemia and ameliorating effects of pyrimidine
derivative on body weight, sexual hormones indices and attenuating adverse effect of alloxan on
pancreatic tissue in female rats.
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MATERIAL AND METHODS

Animals

Thirty two female albino rats weighing between (200 -220g), the animals were maintained in well
ventilated cages under standard conditions and provided standard rat pellet and tap water ad libitum.
They were allowed to acclimatize to the laboratory conditions for two weeks before the experiment.
Diabetes induction: Diabetes mellitus type I was induced by a single intraperitoneal dose of 125 mg/kg
of alloxan dissolved in 1ml normal saline into 12 h-fasted rats according to [6]. After 3 days the fasting
blood sugar levels were monitored with a glucometer, the rats having fasting blood glucose levels more
than 200 mg/dl were selected for experimentation.

Experimental design: The rats were divided into 4 groups of 8 rats each. Group one (as negative control)
comprise of intact rats was given 0.5 ml dimethyl sulphoxide (DMSO) intrapertoineal, group two
comprise of intact rats was given 1/10 LD50 (46.86 mg/kg)  of6-chloro-4-methoxy-1,2-
dihydropyrimidin-2-amine [7] dissolved by 0.5ml (DMSO) intrapertoineal, group three (as positive
control) comprise of alloxanized rats was given 0.5 ml dimethyl sulphoxide (DMSO) intrapertoineal,
while group four comprise of diabetic rats was given 1/10 LD50 (46.86 mg/kg) of pyrimidine derivative
(6-chloro-4-methoxy-1,2-dihydropyrimidin-2-amine) dissolved by 0.5ml (DMSO) intrapertoineal daily for
28 days.

Post-treatment period (28days), the animals were fasted overnight and weighing for recorded changes
in the final body weight, then the animals anesthetized with chloroform, the blood was collected in test
tubes and left to clot, serum was separated for evaluation of biochemical indices: blood glucose level was
assessed by the glucose oxidase method [8], the serum insulin was assayed by method [9], estradiol
hormone was estimated as described by method [10], the testosterone hormone was evaluated using the
method described by [11], while the FSH and LH were measured according to [12]. So in another
heparinized tube, the whole blood sample put in it and used for HbAlc assayed according to method
[13]. All rats sacrificed, pancreas was removed and its placed in formalin 10% containers and prepared
according to [14] for microscopy examination.

Analysis of histopathological: pancreas fixed in formalin was embedded in paraffin and 5pm thick
section was processed by a microtome. Tissue slide was stained with haematoxylin and eosin (H&E) and
examined using a light microscope for histopathological alteration.

Analysis of data: Values are represent as mean #* SE, the findings were analyzed by using one-way
analysis of variance (ANOVA) was used to evaluated the relationship of the indices, P Value P<0.05was
considered to be statistically significant.

RESULTS
Table(1):Shows the initial and finial body weight, fasting blood glucose, HbA1lc and insulin levels in
health control, health treated with pyrimidine, untreated hyperglycemic and treated hyperglycemic rats

with pyrimidine(PYR)
Initial body | Final body FBG Insulin HbAlc
Group weight gm weight gm mg/dl ng/ml %
Health control 216 £0.13 220.00+0.21A | 102.25+0.01 | 2.69+0.05 5.33+£0.10
DMS00.5ml B C B C

Health group treated | 214.31+0.12 | 240.16+0.23 87.57 £0.02 2.75%0.09 4.89+0.16

(46.86 mg/kg) PYR B A D A D
Untreated 218.61+0.17 | 185.12+0.11 220.43 £0.05 | 1.46+0.06 8.65+0.19
hyperglycemic A B A D A
Hyperglycemic treated | 219+0.15 208.33+0.31 125.49.£0.02 | 2.57+0.02 6.43+0.11
with A B B C B
(46.86 mg/kg )PYR

Values are expressed mean * standard error: Different capital litters represent a significant difference at
(P <0.05) between control and treated groups

ABR Vol 14 [3] May 2023 136|Page © 2023 Author



Rikaby et al

Table(2): Shows the serum estradiol, testosterone, FSH and LH levels in health control, health treated
with pyrimidine , untreated hyperglycemic and treated hyperglycemic rats with pyrimidine (PYR)

Estradiol testosterone FSH LH

Groups Pg/ml ng/ml ng/ml ng/ml

Health control DMS00.5ml | 72.68 £23 2.33£0.15 3.37#0.11 5.48+0.23
B C B B

Health group treated 76.45+0.14 2.00 +0.18 3.46x0. 14 5.56+0.21
(46.86 mg/kg) PYR A D A A

untreated hyperglycemic 51.24+0.25 3.34+0.14 2.14+0.16 3.69+0.32
D A D D

Hyperglycemic treated 60. 44+28 2.44.%0.17 3.00 x0.19 4.97%0.20
with(46.86 mg/kg) PYR C B C C

Values are expressed mean * standard error: Different capital litters represent a significant difference at
(P <0.05) between control and treated groups

Figure (1):Pancreas section revealed
normal structure of islets of the
langerhans from negative control rats
H & EX400

Figure (2):Pancreas section revealed
islets of the langerhans within normal
limits and an increase in number of
islets from intact rats treated with
pyrimidine H&EX400

Figure(3): Pancreas section revealed
vaccuolar degeneration of islets of the
langerhans from alloxanized rats H&EX400

Figure (4): Pancreas section revealed
restoration of islets of the langerhans and an
increase in number of islets with within normal
limits from hyperglycemic rats treated with
pyrimidine H & EX400
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In current work project we showed that alloxan administration induced adverse effects on the pancreatic
islets, its selectively toxic to beta cell that cause to damage of the cell by producing of ROS resulting
insulin in deficiency and pronounced hyperglycemia which indicator to diabetic animals [15, 16]. In table
(1) seen the outcomes exhibit a significantly lowered body weight in diabetic ratsas comparison with
control and intact rats treated with pyrimidine groups. The explanation for this decreased in body
weigh may be attributed to both loss appetite and diminished daily diet consumption, also as a result
increased lipid lysis and protein synthesis disorder [17]. Results in this experiment are in agreement
with other researchers on male and female rats [18, 19]. The outcome on the body weight is also similar
with the previous report by [20]. At same table, markedly elevation in average of blood glucose while
a significant declined in average of insulin were recorded in diabetic animals comparable to the
normal values in control and intact rats treated with pyrimidine groups. So the elevation in value of
blood glucose as a result insulinopenia induced by alloxan resulting in declined of influx of glucose to
tissues causes to elevated its concentration in blood stream [21]. In addition, the diabetogen connects
with SH-groups in the sugar binding side of glucokinase causing to production of the disulfide bound and
inhibited of enzyme it also prevent the reabsorption of glucose by renal tubules [22], the data are similar
with findings that observed by [5].Since hyperglycemia is characterized by elevation of glycosylation of
proteins as hemoglobin, therefore high level of HbAlc is usually a concomitant with rises level of blood
glucose, this elevation is considered as index for loss control of hyperglycemia?l, the outcome in this
study is in accordance with reports by [23, 24] have shown that high level of HbAlc as a result
decreased affinity of Hb to oxygen a process that aid free radical release which lead to hyperglycemia
and then Hb glycosylation.

In our experiment the outcomes revealed significantly lower levels of estradiol FSH and LH hormones
in a accompanied with the significantly high level of testosterone in the alloxanized animals
comparison with negative control and intact rats treated with pyrimidine groups in table (2).The
explanation for this decreased in level of estradiol may be attributed to probably suppression in
aromatase enzyme due to ROS generation by diabetogen lead to reduction transform of testosterone into
estradiol,then this cause to cut the sequence of the processes which leading to this is the negative
feedback control on pituitary LH and FSH by estradiol [25]. Also alloxan probably blocked LH and FSH
synthesis and their release by the pituitary gland or exerted a negative feedback suppressive on the
hypothalamus -pituitary-gonadal (HPG) axis that subsequently reduced serum LH and FSH levels [26].
Outcomes in this experiment are similar with results obtained by [27]. These findings are also noted in
another study who found serum estradiol, FSH and LH concentrations were significantly lower in all
phases of estrus cycle [28].

The histopathological alterations in pancreatic tissue were accordance with biochemical indices, the
exanimation of pancreas section exhibited the islets within normal limits and an increase in number of
islets were notable in intact rats treated with pyrimidine derivative in fig (2), while, markedly
vaccuolation in pancreatic islets of langerhans in diabetic rats in fig (3) comparison with negative
control in fig (1), whereas showed restoration the adverse effect of alloxan on islets and an increase in
number of islets in diabetic group treated with pyrimidine derivative fig(4)as comparison to the diabetic
rat in fig (3) in current outcomes revealed the pyrimidine derivative administration improvement
adverse effect of alloxan on pancreatic islets which by controlling the level of blood glucose and function
of pancreas are evidenced by an increase insulin secretions well as ameliorating sexual hormones status.
This is consistent with reported by [29] concluded that the pyrimidine compound and its derivatives
have major importance in treatment biology as anti-inflammatory ,antiviral, anticancer, heart
stimulatory, anithyroid and Diarrhea. In another study by [30] demonstrated the pyrimidine derivative
exerts on thyroid hormones which are play important role in metabolic rate and sex hormones
regulation.

CONCLUSION

The outcomes are confirm the pyrimidine derivative improvement the suppressive effects of diabetigen
on pancreatic islets and sexual hormones in female rats, that index the pyrimidine derivative may be
used as antidiabetic drug, however further investigation are required.
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