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ABSTRACT

Diabetes is a chronic disorder in fats, carbohydrates and protein metabolism which is

characterized by increased blood glucose level. In the present study, the effect of CoQ10
supplementation was examined on the structural changes in the testis of Alloxan-induced
diabetic rats. In present study, 40 male Wistar rats (about 200-300 g body weight) were
purchased from Animal House, Islamic Azad University. The rats were randomly divided into 4
groups (10 rats each) as the following: Group 1, healthy control rats received isotonic saline
solution (ISS, 10 ml/kg) intraperitoneally; Group 2, rats were treated with 120 mg/kg b.w. /day
intraperitoneal (i.p.) injection of Aloxan; in Group 3, rats administered by CoQ10 (75 ml/kg) was
given through oral Gavage; Group 4, diabetic rats were treated with Alloxan and CoQ10. For this
mean, rats were induced diabetes by i.p. injection of alloxan at the dose of 120mg/kg then were
received CoQ10 at the dose of 75mg/kg orally for a month. Diabetes was induced by
intraperitoneal injection of Alloxan (Sigma, St. Louis, Mo, USA) at a dose of 120 mg/kg body
weight dissolved in distilled water. 72 hours later, animals with fasting blood glucose levels
measured by glucometer and levels greater than 130 mg/dl were considered diabetic and then
included in this study. Based on data obtained from present study, Q10 acts as an antioxidant

which significantly protects spermatogenic cells, testicular capsule, weight and diameter of
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seminiferous tubules in diabetic rats received Q10 in compared with non-treated diabetic rats.

Therefore, Q10 supplementation is useful in protection of testicular tissue in diabetic rats, so,

Q10 is considered as an anti-diabetic drug supplemented in food. However it needs more

pharmacological and biochemical studies in use of it.
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INTRODUCTION

Diabetes is a chronic disorder in fats,
carbohydrates and protein metabolism which
is characterized by increased blood glucose
level. Disorder is caused by inability of cells
in absorption of blood sugar because of low
secretion of insulin or cell’s resistance against
insulin [1, 2].
Despite the insulin and synthetic oral
medications such as biguanides, sulfonilureas,
thiazolidinones and a-glucosidase inhibitors
are the basic treatment in diabetes, have
significant side effects that cannot decrease
diabetes complications perfectly [3].

CoQ10 was first discovered by Professor
Fredrick. CoQ10 is a vitamin like substance
and is found in many food resources but in a
little amount [4].

Studies showed that the levels of CoQ10 is
decreased by aging, heart diseases, muscular
dystrophy, Parkinson’s disease, cancer,
diabetes and HIV. Also, it protects membrane
proteins from oxidative stresses. Decreasing
in CoQ10 levels has been observed in diabetic
patients, cancer and heart diseases [4]. Recent

years, several drugs have been found useful

for the treatment of diabetes, but the
therapeutic or preventive effect of few of
them have been studied microscopically. In
the present study, the effect of CoQ10
supplementation was examined on the
structural changes in the testis of Alloxan-
induced diabetic rats.

MATERIALS AND METHODS

In present study, 40 male Wistar rats (about
200-300 g body weight) were purchased from
Animal House, Islamic Azad University. All
animals were conditioned at room
temperature at a natural photoperiod for 1
week before experiment execution. Animal
care and experiments confirmed with the
Guide for the Care and Use of Laboratory
Animals of China and approval of the ethics
committee of Islamic Azad University was
obtained before the commencement of the
study. The animals were housed under
standard environmental conditions (23+1°C,
with 55£5% humidity and a 12 h light/12 h
dark cycle) and maintained with free access to
water and a standard laboratory diet ad

libitum.
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The rats were randomly divided into 4 groups
(10 rats each) as the following: Group 1,
healthy control rats received isotonic saline
solution (ISS, 10 ml/kg) intraperitoneally;
Group 2, rats were treated with 120 mg/kg
b.w. /day intraperitoneal (i.p.) injection of
Aloxan; in Group 3, rats administered by
CoQ10 (75 ml/kg) was given through oral
Gavage; Group 4, diabetic rats were treated
with Alloxan and CoQ10. For this mean, rats
were induced diabetes by i.p. injection of
alloxan at the dose of 120mg/kg then were
received CoQ10 at the dose of 75mg/kg orally
for a month.
Diabetes was induced by intraperitoneal
injection of Alloxan (Sigma, St. Louis, Mo,
USA) at a dose of 120 mg/kg body weight
dissolved in distilled water [5, 6].

72 hours later, animals with fasting blood
glucose levels measured by glucometer [7]
and levels greater than 130 mg/dl were
considered diabetic and then included in this
study [8].

estimated by using one touch glucometer

Fasting blood glucose was

(Accu-chek sensor) of Roche Diagnostics,
Germany.

At the end of the study, rats’ testis was
sampled and weighing accurately by a digital
scale. Samples were evaluated by light
microscope after fixing in formalin 10% and

staining by H&E method.

The Statistical Package for Social Sciences
(SPSS Inc., Chicago, IL, USA), version 13.0,
was used for statistical analysis. All data are
presented as mean+SEM. Before statistical
analysis, all variables were checked for
normality and homogeneity of variance by
using the Kolmogorov-Smirnoff and Levene
tests, respectively. The data obtained were
tested by ANOVA followed by Tukey's post-
hoc multiple comparison test. P<0.05 was
considered statistically significant.

RESULTS

Histomorphometric Evaluation

Effects on Testis Weight

The mean value of testis’ weight in control
group was 1.53+0.035, in Q10 group was
1.75+0.03, alloxan group was 1.1+£0.037 and
alloxan+Q10 was 1.53+0.089. Obtained data
showed that alloxan cause significant
decrease in testis’ weight in compared with
other groups (P<0.001). Also, Q10 had
significant compensatory effects in compared
with diabetic group (P<0.05) (Table and
Diagram 1).

Effects on Testis Length

The mean value of testis’ lenght in control
group was 20.66+0.33, in Q10 group was
21.940.31, alloxan group was 17+0.84 and
alloxan+Q10 was 20.3+£0.47. Obtained data
showed that use of Q10 increases the length

of testis significantly in compared with other
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groups (P<0.001). Also, Alloxan had
significant decreasingly effects in compared
with alloxan+QZ10 group (P<0.001) (Table 1
and Diagram 2).
Effects on Seminiferous  Tubule’s
Diameter:

The mean value of seminiferous tubule’s
diameter in control group was 36.45+0.73, in
Q10 group was 36.65+0.55, alloxan group
was 30.9+0.69 and

33.95+0.42. Obtained data showed

alloxan+Q10 was
that
alloxan decreases the seminiferous tubule’s
diameter significantly
control and Q10 groups (P<0.001). Also, Q10

does not affect in compensation of decreased

in compared with

values (Table 1 and Diagram 3).

Effects on Thickness of Seminiferous
Tubule’s Epithelium

The mean value of thickness of seminiferous
tubule’s epithelium in control group was
29.7£0.97, in Q10 group was 31.9%0.8,
group 16.5£0.73 and
alloxan+Q10 was 21+0.9. Obtained data

alloxan was

showed that alloxan decreases the thickness

of  seminiferous  tubule’s  epithelium

significantly in compared with groups
(P<0.001) while, by administration of Q10
(alloxan+Q10 group) significantly increases
observed than alloxan group (P<0.001)
(Table 1 and Diagram 4).

Effects on Thickness of Testicular Capsule
The mean value of thickness of testicular
capsule in control group was 8.4+0.36, in Q10
group was 8.8+£0.35, alloxan group was
16.4+0.81 and alloxan+Q10 was 14.6+0.65.
Obtained data showed that alloxan increases
testicular

the  thickness  of capsule

significantly in compared with groups
(P<0.001). While, by administration of Q10
(alloxan+Q10 group) significantly decreases
observed than alloxan group but could not
arise to the normal ranges (P<0.05) (Table 1

and Diagram 5).

Table 1: Comparison of Data as Mean+SD in Parameters Measured in Groups

Group
Para No Q10 Aloxane Alox+ Q10 Control
Testicular Weight 12 | 1.53+0.35" 1.53+0.089° | 1.60+0.037%" | 1.75+0.030%
Testicular Length 12 | 20.66+0.33° | 20.3x0.47° 17+0.74° 21.9+0.31°
Epithelium thickness 20 29.7+0.97% 21+0.9° 16.5+0.73°¢ 31.1+0.8°%
Testicular capsule thickness 20 8.4+0.37° 14.6+0.65" 16.4+0.81% 8.8+0.35°¢
Diameter of seminiferous tubules | 20 | 36.45+0.73% | 33.95+0.42° 30.9+0.69° 36.65+0.55%
Dissimilar Letters Show Significant Difference Among Groups (P<0.001)
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Diagram 1: Comparison of Data as MeanSD in Term of Testicular Weight in Groups One Month Later.
Dissimilar Letters Show Significant Difference Among Groups (P<0.05)
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Diagram 2: Comparison of Data as Mean%SD in Term of Testicular Length in Groups One Month Later,
Dissimilar Letters Show Significant Difference Among Groups (P<0.001)
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Diagram 3: Comparison of Data as Mean+SD in Term of Seminiferous Tubule’s Diameter in Groups One
Month Later. Dissimilar Letters Show Significant Difference Among Groups (P<0.05)
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thickness of seminiferous tubule’s epithelium
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Diagram 4: Comparison of Data as MeanSD in Term of Thickness of Seminiferous Tubule’s Epithelium in
Groups One Month Later. Dissimilar Letters Show Significant Difference Among Groups (P<0.05)
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Diagram 5: Comparison of Data as MeanzSD in term of Thickness of Testicular Capsule in Groups One
Month later. Dissimilar Letters Show Significant Difference Among Groups (P<0.05)

DISCUSSION

Hyperglycemia is a top sign of diabetes as a
disturbance of metabolism [9]. Prolonged
high levels of blood glucose is accompanied
with other diseases such as neuropathy and
emerging of injuries in cardiovascular system,
kidneys and eyes. Disorder in genital system
is another complication of diabetes [10].
Diabetes disturbances in

may  cause

spermatogenesis process by inducing changes
in seminiferous tubules [11].

Of data obtained from present study in term
of

epithelium can be concluded that there was

of thickness seminiferous tubule’s
significant decrease in epithelium thickness in
alloxan diabetic group which is increased and
raised next to the normal ranges by injection
of Q10, therefore, Q10 is useful in testicular

injuries due to diabetes.
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In a study, [12] have reported the thickness of
epithelium in control and Aloe vera groups
greater than diabetic rats.

In present study, alloxan increases the
thickness of testicular capsule which is
compensated by administration of Q10 in
Q10 can be

injuries due to

alloxan+Q10 group. Thus,
modulator in testicular
diabetes. [12] have reported the thickness of
testicular capsule in Alloxan group greater
than other groups.
In present study, alloxan decreased the
diameter of seminiferous tubules in diabetic
rats. Administration of Q10 cause relative
increase in diameter of seminiferous tubules
in diabetic rats but it was not significant. [12]
have reported the diameter of seminiferous
tubules in control and Aloe vera groups
greater than diabetic rats.

[13] showed the decrease in the diameter of
seminiferous tubules in alloxan-induced
diabetic rats.

In our study, alloxan caused significant
decrease in testicular weight in diabetic
groups. Also, Q10 could compensate this
change in alloxan+Q10 group. Therefore, Q10
can be beneficial in diabetic rats’ testis tissue.
[14]revealed that testicular weight in diabetic
rats is lesser than control group. As well as,
observed significant decrease in diameter of

seminiferous tubules of diabetic rats. [12] also

reported the significant decrease of testicular
weight in diabetic rats.
CONCLUSION
Based on data obtained from present study,
Q10 acts as an antioxidant which significantly
protects spermatogenic cells, testicular
capsule, weight and diameter of seminiferous
tubules in diabetic rats received Q10 in
compared with non-treated diabetic rats.
Therefore, Q10 supplementation is useful in
protection of testicular tissue in diabetic rats,
so, Q10 is considered as an anti-diabetic drug
supplemented in food. However it needs more
pharmacological and biochemical studies in
use of it.
REFERENCES
[1] DeFronzo RA, Pathogenesis of type 2
diabetes: metabolic and molecular
implications for identifying diabetes
genes, Diabetes Rev., 5, 1997, 177-
269.
[2] Hughs T, Gwynne J and Switzer B,
Effects of caloric restriction and
weight loss on glycemic control,

insulin release and resistance and
atherosclerotic risk in obese patients
with type II diabetes mellitus, Am. J.
Med., 77 (1), 1984, 7-17.

[3] Dey L, Attele AS and Yuan CS,
Alternative

therapies for type 2

IJBPAS, September, 2014, 3(9)

2126



Hejazi$ et al

Research Article

diabetes, Altern. Med. Rev., 7 (1),
2002, 45-58.

[4] Dhanasekaran M and Ren J, the
emergineg role of coenzyme Q10 in
aging neurodegeneration,
cardiovascular disease, cancer and
diabetic mellitus, Curr. Neurovascular
Res., 2, 2005.

[5] Asgary S, Parkhideh S, Solhpour A,
Madani H, Mahzouni P and Rahimi P,
Effect of ethanolic extract of Juglans
regia L. on blood sugar in diabetes-
induced Rats, J. Med. Food, 11 (3),
2008, 533-8

[6] Ugbenyen AM and Odetola AA,
Hypoglycemic potential of young
leave methanolic extract of Magnifera
indica in alloxan induced diabetic rat,
Pakistan J. Nutri., 8 (3), 2009, 239-
41.

[7] Lazos ES, Nutritional, Fatty acids and
oil characteristics of pumpkin and
melon seeds. J. food Sci., 51 (5), 1986,
1382-3.

[8] Quanhong L, Caili F, Yukui R,
Guanghui H and Tongyi C, Effects of
protein — bound polysaccharide
isolated from pumpkin on insulin in
diabetic rats, Plant Foods Hum. Nutri.,
60, 2005, 13-16.

[9] Noor A, Gunasekaran S, Soosali

Manickam A and Vijayalakshmi MA,
Antidiabetic activity of Aloe vera and
histology of organs in streptozotocin
induced diabetic rats, Curr. Sci., 94,
2008, 8-25.

[10] Cunighum JG, Text book of

Veterinary ~ Physiology, 3 Ed.,
Saunders, USA, 2002, 389-397.

[11] Swanson JE, Ben RN, Burton GW

and Parker RS, Urinary excretion of
2,7,8-trimethyl-beta-carboxyethyl)-6
hydroxychroman is a major route of
elimination of gammat ocopherol in
humans, J. Lipid Res., 40, 1999, 665-
71.

[12] Erfani N, Bahrami M and Morovati

H, Protective effects of Aloe vera on
histologic and histometric changes of
diabetic rats’ testicular tissue, Iran

Vet. J., 9 (2), 2013, 78-87.

[13] Hassen NS, EI-Roub NM and Omara

EA, Evaluation of the influence of
each of melatonin and chromium
against diabctcs-induccd alteration in
the testis of Albino rats using light
and electron microscopies, Egyp, J.
Hospital Med., 27, 2007, 143-162.

[14] Ayoubi A, Valizadeh R and Mousaii

A, protective effects of turmeric on

testicular tissue in lead toxicity and

IJBPAS, September, 2014, 3(9)

2127



Hejazi$ et al Research Article
testosterone changes in diabetic rats,
National conference on
products and medicinal
Khorasan Medical University,
Bojnord, 2012.
2128

IJBPAS, September, 2014, 3(9)



