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Abstract

The aim of this study is to assess the effects of high blood glucose levels in male rats with diabetic
induced by alloxan on their physiological conditions. Diabetes mellitus is a category of metabolic
hyperglycemia disorders caused by insufficient body production or pancreatic action. In addition to
hyperglycemia, a number of other factors are also important for pathogenesis, such as Hyperlipidemics
and cortisol oxidative. Forty five mature male rats used in this study, these were divided into 3 groups,
Control group(G1) : gavage distilled water, Group2(G2): injection intraperitoneally with Alloxan150
mg/kg bw for two weeks and Group3(G3): injection intraperitoneally with Alloxan 150mg/kg bw for
twenty four days. Blood samples taken from all groups estimation of Peroxynitrate, GSH, CAT, and SOD
concentrations%. The findings revealed a significant improvement in diabetic classes in glucose (p<0.05)
and peroxynitrate relative to control (G1). Diabetic concentrations of (G2, G3) relative to the control group
(G1) were substantially reduced in SOD, GSH, CAT and diabetes mediated (P < 0,05). In conclusion,
diabetes can cause significant changes in SOD, GSH, CAT levels in rats.
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Introduction

Diabetes mellitus is group of Metabolic

disturbances triggered by an inadequate
development or insulin activity of pancreas
within the body (1). Associate Harm in the long
term, failure and dysfunction of different
functional organs, particularly the Kkidneys,
heart, eyes, blood vessel and nerve (2). It can
be classified by several ways: Type | Diabetes
(IDDM) and Type Il Diabetes (NIDDM). In
Type | diabetes, an autoimmune destruction of
pancreas (pB-cells) results in insulin secretion
deficiency (3). Medical disease beginning with
the final stage of p-cells degradation ending in
type | diabetes mellitus (4). The death of cell
islets is responsible for hereditary make-up, the

climate and autoimmunity (5).

Type Il includes several mechanical disorders
that control the balance of insulin sensitivity in
the body, which lead to impaired secretion and

insulin resistance by pancreatic  cells (6).

Alloxan is a chemical compound also called
5dihydroxyl-pyrimidine-2,4,6-trione and it is
commonly used in the research on diabetes (7).
Permanent hyperglycemia during diabetes
leading to free forming of radicals in all protein
glycosylation and auto-oxidation of glucose,
particularly

reactive oxygen species (8).

Chromically oxidative hyperspiration, an
important link between diabetes development

and serious diabetic complications such as
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myocardial infarction, strokes, and diabetic foot

ulcers (9) .
Materials and methods

Animals and Housing:-

The current work took place in the animal
room of the College of Veterinary Medicine,
University of Fallujah in the period between
October, 2017 and April, 2018.

Collection of the samples: -

Forty-five mature male rats (weighted 10-
150g) and aged 13 weeks were used in this
study, during the experimental periods male rats
were monitored. At the close of each procedure,
male rats were estheticized and blood samples
from tail vein tubes free of Heparin were
collected after injection of (0.1 ml of xylazine
/kg + 0.3 ml of ketamine b.w. ip). Separation of
the serum Blood samples were done for 5min at
3000rpm by centrifugation and freezed till
estimate the concentrations of peroxynitrate,
GSH, CAT, and SOD % .

Experimental design:-
45animals were collected and grouped into 3
classes, each contain 15 male rats as follow:

1. Control group(Gl) : gavage distilled

water.

2. Group2(G2): injection intraperitoneally

with Alloxan150 mg/kg bw for two
weeks.

3. Group3(G3): injection intraperitoneally

with Alloxan 150mg/kg bw for twenty

four days.
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Preparation of alloxan solution :-

Alloxan was used in rats to cause diabetes from
M/S Sigma Chemicals, St.Louis, USA. Citrate
buffer 0.1M freshly prepared at the pH4.5 and
held at 4-8°C. To dissolve the alloxan, a cold
citrate buffer was used.

Experimental induction of diabetes :-
Diabetes in the group Il and Il overnight
animals is caused by asingle dose of 150mg/kg
b.w. intraperitonally administering freshly
formulated Alloxan solution. PH buffer of cold
citrate of 0,AM in 4.5. The monitoring
community of animals alone gave water
purified.

In order to avoid serious hypoglycemia, caused
by pancreatic damaging to beta cells, the first
day was a 5percent glucose solution was
provided with drinking water. The food was
then eaten by animals after the injection.
Confirmation of diabetes :-

The Glucochek glucometer (Aspen Diagnostic
(P) Ltd) was used to estimate blood glucose
levels following 72 hours of alloxan injections
by using GO D-POD (Glucose Oxydase-
Peroxidase Method) to measure blood glucose
levels. Diabetic animals were considered high
blood glucose (above 300mg/ dl).

Biochemical test of blood :-

At the end of experiment period blood collected
from heart and after centrifugation plasma
collected to measurement the following
parameter (Serum Glucose concentration, total
glutathione concetration, Superoxide dismutase

determination) according company instructions
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(10) serum peroxy nitrite radical concentration
(umol/L)(12) and catalase was measured by
assessing the degradation rate of H202 was
used for an evaluation of the CAT activity and
its rate of disappearance by spectrophotometer
was monitored at 230 nm(11).

The quantity of the enzyme that cause
90% of the

degeneration in 1 ml in 1 min is described as a

approximately substrate
unit of CAT efficacy. Behavior for hepatocyte
CAT was seen asU/ L.

Results and discussion

Biochemical Results :

1.GSH Concentration :-

The findings from this study reveal that the
GSH concentration in the diabetes G2,
G3(1.23+0.02* *)u, has decreased
significantly(P < 0.05) compared to G1
(2.25+0.03)u/ml controls respectively as
shown in fig(1).

GSH concentration (umole/ml)

25 2.2O

1.47

0.5 -

Gl G2 G3

Fig(1): GSH concentration according to the
groups:G1(D.W) ,G2 ( Alloxan 150 mg/kg for
two weeks),G3 ( Alloxan 150 mg/kg for 24
days).
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A variety of laboratory experiments have
shown that GSH is a crucial protecting factor for
species from disease and toxicity. The
concentration of blood and GSH is an indicator
for GSH and thus a risk of disease in people
(13).

2.Catalase concentration :-

The finding from this study reveal that the
concentration in diabetic G2, G3(0.37+0.07%),
(0.27+0.02* *)U/ml has decreased significantly
(P< 0.05)compared with control group G1
(0.65+0.11) U/ml as shown in fig(2).

CAT concentration (U/ml)

0.8

0.65
0.6 -
0.4 -

0.27

0.2 -
0. -

Gl G2 G3

Fig(2) : CAT concentration according to the
groups : G1 (D.W) , G2 ( Alloxan 150 mg/kg
for two weeks) , G3 ( Alloxan 150mg/kg for24
days).

Catalases occur mainly in the non-
mitochondrial oxidized of fatty acids and amino
acids in cells and peroxysomes. Therefore, CAT
play a vital role in suppressing lipid
peroxidation and preventing damage to RNA

and DNA (14, 15).
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3.Superoxide dismutase (SOD ) :-

The finding of this study reveal that the
concentration of SOD in diabetic G2,
G3(1.40+0.07*), (1.23+0.03**) U/ml decrease
significantly ( P <0.05 ) compared with control
group G1 (2.11+0.02) U/ml as show in fig(3)

SOD concentration (U/ml)

2.5

211

15 1.40

0.5 -

G1 G2 G3

Fig(3): SOD concentration according to the
groups : G1(D.W), G2( Alloxan 150 mg/kg for
two weeks) , G3( Alloxan 150mg/kg for 24
days).

SOD

antioxidants in cells. It is a major super-oxide

is considered asone of the major

scavenger (O2-) is present in cell cytoplasm and
mitochondria. Tissue degradation due to the
development of lipid peroxides in diabetes

because of the creation of free radicals (16).

Diabetes-induced lipid peroxidization
greatly decreases the amount of key antioxidant
enzymes such as SOD and CAT.

The inactivation of reactive oxygen species may
cause decreases in percentage of SOD and CAT
in diabetic rats. The accumulation of H202 or
glycation

enzyme may contribute to a
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substantial decline in SOD behavior, whereas
prolonged exposure to H202 in vivo will lead
to a decrease in CAT operation (17).

Peroxynitrite Concentration :-

The finding from this study reveal that the
concentration of peroxynitrate in diabetic G2 ,
G3(45.73+5.16%), (51.97+£3.51)m/L increase
significantly ( P <0.05 ) compared with control
group G1(31.36+0.5) m/L.

Peroxynitrate concentration

Y -1\ 1 q
55. (pmol/t) —

59.790

Gl G2 G3

Fig( 4 ): Peroxynitrate concentration according
to groups: G1(D.W) , G2 ( Alloxan 150 ml/kg
for two weeks), G3 (Alloxan 150mg/kg for 24
days) .

Peroxynitrite is a toxic portion produced by
inactivation of the superoxide anion during the
nitrient oxide (NO). Never in vivo has the
physiological value of this process of NO
metabolism been recorded. We believed that
peroxynitrite interaction with physiological
parameters was distinct from those linked to
NO, which is the behavior of a vasodilator as the

process for inactivating the NO (18).
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The

superoxide- and nitric oxide (NO) peroxynitrite,

excessive development of anion-
a cytotoxic composition that harm endothelium
and jeopardizes its able to release NO, has been
seen in animal models. The formation of
peroxynitrite is increased presumably in
diabetic human due to increase the content of
nitrotyrosine (nTy) in plasma protein, however,
whether peroxynitrite is formed enough for
physiological importance in humans or not, it is

unclear (19).
5.Blood glucose concentration: -

The finding from this study reveal that the
concentration of glucose in the diabetic G2,
G3(312.86+4.91%), (392.93+4.44*%)
increase significantly (P < 0.05) in compared
with control group G1(101.4+2.16) mg/dl as
shown in fig (5).

mg/dl

200 Glucose concentratlonag?gdl)

350.

312.86
300.

250.

200.

150.
101.4

100.

50.

G1 G2 G3

Fig(b) : glucose concentration according to the
groups : G1 (D.W), G2( Alloxan 150 mg/kg for
14 days ) , G3( Alloxan 150 mg/kg for twenty
four days).
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In this study, at varying intervals, all animals
in the control group were healthy. All values
were below the usual range of various
parameters and indicated their health status. For
the entire study period, the diabetic group of rats
appeared hyperglycaemic and displayed
numerous biochemical and pathomorphological
modifications suggesting diabetes. The average
body weight reduction significantly was
observed in diabetic animals during the whole
study. The weight decrease may be referred to

hypo-insulin that occurs in diabetes (20).

Diabetic rats are reduced by body weight in
relation to the control group in the current study.
This can be caused by protein catabolism and
dehydration in the diabetes mellitus
environment. The elevated level of glucose
serum may be induced by the insulin deficiency
triggered by the specific disruption to the p cells
of the Langerhans islets by alloxan and the lack
of glucose homeostasis in effect. This is
compatible with the findings from many staff
that the cytotoxic activity of alloxan on
pancreatic Bcells is contributing to type |
diabetes mellitus (21). Another research found
that the cytotoxic process of alloxan activity on
(-SH)

oxidation in clusters, glucokinase inhibition,

B-cello includes critical sulphydryl
toxic free radicals and diseases of the gay
(22). The

difference in insulin discharge and associated

calcium intracellular resulting
hyperglycaemia with metabolic and other

relevant diabetes complications are due to the
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subsequent B-cell injury, which is responsible

for decreased secretion of insulin.
Conclusion

Results from this study suggest that a rise in
serum glucose level may be attributed to an
insulin  deficiency induced by selective
disruption of the B-cells of alloxan islets of
Langerhans that in effect rise the Peroxynitrate
concentrations as lipid peroxidation and free
radical rates increase. Diabetes activation
contributes to reduced GSH, CAT and SOD
rates. These antioxidant enzymes play a
significant function in defending against oxygen
free radicals contributing to a rise in the degree
of lipid peroxidation, the degradation of cellular
organelles and enzymes, and the production of
insulin-resistance in the antioxidant protection

mechanism.
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