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This study was designed to investigate the influence of estradiol and
testosterone on the major tissues antioxidant, glutathione (GSH), and the
lipid peroxidation product, malondialdehyde (MDA) in various tissues of
gonadectomized rats. Also, the susceptibility of sex hormones pretreated rats
to the subdiabetogenic dose of alloxan (Alx) were also studied. Castration
was associated only with elevation of pancreatic GSH content compared to
controls. Testosterone treatment normalized pancreatic GSH content, but
decreased those of kidney and liver. Also it elevated MDA levels in almost
all studied tissues. Interestingly, pretreatment of male rats with testosterone
(but not estradiol) increased the susceptibility of rats to the subdiabetogenic
dose of ALX, as manifested by glucosurea and mild hyperglycemia. Control
rats failed to respond to ALX.

Introduction
and a prothrombotic state it leads by the
time to serious degenerative (Aizu et al.,
2002) changes to multiple organs (Bresnick,
1986) in the body i.e.; heart, blood vessels,
eyes, kidneys and nerves. It has been stated
that global estimation of diabetes occurrence
in 2014 (Global status report on noncommunicable
diseases,
2014)
was
approximately 9% among adults aged 18
years or older. The world health
organization projects reported that the 7th
mortality cause will be diabetes of the world
population in 2030 (Mathers et al., 2006).
Scant studies conducted in this field to
assess the defect of testosterone on tissue

Diabetes is a potentially still, chronic
ailment with a major health concern,
morbidity, mortality and prevalence increase
worldwide over the past few decades (Bruce
et al., 2015). Moreover it has been
considered as an incurable metabolic
disorders of carbohydrates, proteins and fat
metabolism as a result of insulin secretion,
insulin resistance, or both defects (The
World
Health
Organization,
1999)
characterized by chronic hyperglycemia
(National Guidelines for Primary health
care, 2013) in the blood and urine. Mostly
diabetes joined with other metabolic
disorders such as hypertension, dyslipidemia
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A group of sham… operated male rats were
used as a sham controls received an incision
in the scrotumonly. Animals were left to
recover from the operation for 2 weeks.
Males of this research were divided into:
three groups (of six rats each)
1- Controls.

antioxidant GSH and MDA. Castrated rats
estimate no detectable testosterone in rats
serum which reduced all antioxidant
enzymes activity and reduced the
antioxidant
status
negatively
and
significantly trend to lower GSH
concentration and protein thiol groups.
Interestingly alloxan is an easiest reliable
and most practicable drug used for chemical
induction of experimental diabetes mellitus
in rodents, rabbits and dogs (Usmanu et al.,
2010). Additionally it transmissible induce
diabetes to the litter through their parents
and this may be due to alloxan induce
geneticenvironmental factors attribution
(Gabriel et al., 1971). It’s diabetogenic
action belongs to its strong selective toxicity
and necrosis to insulin producing beta-cells
of pancreas (Ankur et al., 2012).

2- Castrated only.
3- Castrated + testosterone (sustanon
100N.V. organ on Oss Holland) given in
3 injections (one each other day) in adose
of 10 mg/100g body w.t, i.m.
At the end of the 7th day of the experimental
period, animals were anesthetized with
ether, heparinized, blood samples were
collected, and animals were killed by
cardiac incision. Tissues (heart, liver, kidney
and pancreas) homogenates (10% w/v) were
prepared in ice-cold 50mM Tris-0.1mM
EDTA buffer, pH 7.6.

Material and Methods
Adult wistar strain male rats randomly
selected three groups of six animals each
weighing 170-220g from a breeding facility
laboratory animal unite of pharmacology
and toxicology dept. college of pharmacy
Baghdad university were housed in hanging
wire-bottomed plastic cages (6rats per cage)
maintained ina constant temperature (21-25
0
C) environment with a constant 12h
light/12-hr dark, schedule, fed a standard
laboratory rodent chow and water ad libitum
for the entire experimental study period,
unless otherwise specified.

Aliquots of their homogenates were used for
the measurements of tissue GSH level by the
method of moron et al., (1979) where
known amounts of GSH were assayed by the
same method and used for the calculation of
quantities in tissues. Lipid peroxidation byproduct, malondialdehyde (MDA) level was
measured using the thiobarbituric acid
(TBA) reaction. The TBA reactants were
calculated based on the molar absorption of
MDA (1.56x105).

The experimental protocol involves two
experiments:

Plasma levels of glucose, cholesterol and
triglycerides were assayed by colorimetric
assay kits (sigma Co, USA).

Experiment A
Castration was performed after animal were
anaesthetized with ether. A small incision
was made in the upper posterior surface of
each scrotum sac, the spermatic cord then
was ligated with a cat gut and the testes
were removed. Then the scrotum was
sutured.

Experiment B
Adult male rats were used. Animals were
divided into: three groups (of six animals
each).
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1- Male-control-received no treatment.

Data analysis

2- Male- control pretreated for 6days with
testosterone (10mg/100gm body wt.3
injection) as in experiment A.

Data were expressed as mean  SD. Data
were analyzed by ANOVA, using a
significance level of p<0.05. Specific group
differences were determinate using student’s
t-test.

3- Male controls pretreated for 6 days with
estradiol (0.5 mg/100 gm. body wt. 3
injections) as in experiment A.

Results and Discussion

On day 7, all groups were fasted overnight
prior to the injection of a subdiabetogenic
dose (150mg/kg body wt.) of alloxan (ALX)
intraperitoneally (Kumar, 2013; Settey et al.,
2013) or in a repeated low doses for several
days.

The efficacy of castration was confirmed in
our study presented in table1, were it
lowered body weight, glucose urea,
cholesterol
and
triglycerides
not
significantly compared to control rats. While
i.m. injection of testosterone elevates
precedent values to nearly subnormal or
normal.

Alloxan (sigma chemical Co, USA) was
dissolved in normal saline (conc. 50mg/ml)
immediately
before
intra
peritoneal
injection. Control animals received the same
volume of vehicle. From our experience, a
single dose of 150mg/kg body wt. of ALX is
required to induce diabetes in rats via the
intra peritoneal route of injection (Kumar,
2013; Settey et al., 2013).

In respect to tissue antioxidants GSH and
MDA table 2 Castration showed significant
increase of GSH in pancreas and not
significant elevation of GSH in the heart
while it slightly lowered in the kidney and
the liver homogenates compared to control
animals. Testosterone replacement therapy
in gonadectomized male rats resulted in
lowering of GSH in pancreas and heart to
nearly normal value of control animals and
significant decrease of GSH in kidney and
the liver homogenates in one hand.

The diabetic state was monitored within 2448hrs. post ALX injection for glucosuria
using urine test tape (glucose®-Boehringer
Mannheim-Germany)and
hyperglycemia
(colorimetric assay kit, sigma Co, USA).

Table.1 General features and biochemical profile in male rats exposed to
gonadectomy and hormonal therapy.

Male rats
Body wt. (g)

Control

Castration

Before exp.
25415
23620
End of exp.
27520
25529
Glucose (ml)
8.641.19
8.500.90
Cholesterol (ml)
2.100.20
2.000.29
Triglycerides (ml)
1.360.27
1.250.25
Values are expressed as mean  SD. N=6/group
Testosterone: 10mg/100g B.t (3 injections. i.m. one every other day).(17)
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Castration +
testosterone
24527
26031
8.750.95
2.150.40
1.290.35
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Table.2 Tissue GSH and MDA levels in male rats exposed to castration and testosterone
replacement therapy.
Control
GSH (mol/gm wet
tissue)
Pancreas
1.380.13
Heart
1.670.23
Kidney
3.260.29
Liver
7.300.74
MDA (nmol/gm wet
tissue):
Pancreas
21013
Heart
25730
Kidney
28524
Liver
44035
Values are expressed as meansSD.n=6/group.
* Significantly different from control (p<0.05).

Castration
1.680.10*
1.740.30
3.060.35
7.250.86

Castration +
testosterone
1.350.25
1.650.20
2.500.35*
5.680.55*

20018
24024
23546
40035

22329
31032*
41540*
53628*

Table.3 Effect of estradiol and testosterone pretreatment on the susceptibility of male rats to the
subdiabetogenic dose of alloxan

.Group

Pretreatment before alloxan
injection

Male control

Whole blood glucose (m)
mmole/L
7.950.57

Male control+Testosterone

Testosterone

11.900.89*

Male control Estradiol

Estradiol

8.200.66

Values are expressed as meansSD. n=6/group.
Testosterone: 10mg/100g B. wt. (3 injections. i.m. one every other day).
Estradiol: 0.5 mg/100 gm. B.wt. (3injections i.m.one every other day)(18).
 Alloxan(150mg/kg Body wt, i.p.): animals were fasted overnight before alloxan injection(15,16).
 Blood samples were obtained from the tail vein 24-48 hr. post alloxan injection.
 Only these animals treated with testosterone showed positive glucose-uria using the urine test
tape (glucose test® -Boerhringermannhein- Germany).

In the other hand castration reduced MDA
concentration in the pancreas, heart, kidney
and the liver. Testosterone replacement
elevates MDA concentration in pancreas and
increase significantly of MDA in the heart,
kidney and the liver. The susceptibility to a
subdiabetogenic dose of alloxan induced rats
pretreated with testosterone and estradiol

hormones were seen in table 3, in which
both of them elevates blood glucose was
significantly and positive glucosuria
compared with normal control male rats.
In conclusion, general features and
biochemical profile values were lowered in
castrated male rats compared to shame
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Int.J.Curr.Microbiol.App.Sci (2016) 5(12): 234-239

operated animal controls. This give a view
that testosterone has an effect in the
homeostatic state of these biochemical and
profile feature values. This was consistent
with the addition of i.m. injection of
testosterone which elevates the preceding
values. Antioxidant status of GSH and MDA
were reduced also with castration giving an
evidence that a gonadectomy resulted in
lowering efficacy of antioxidant enzymes
and an indication towards lowering the
antioxidant concentration level of GSH and
MDA.
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