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ABSTRACT 
 
Background and objective: Diabetes mellitus affects skeletal muscle and free radicals 
are probably implicated in the manifestations of diabetes complications. Antioxidants 
have been proposed as therapeutic strategies to protect against diabetes-induced 
muscle dysfunction. The present study aimed to investigate and compare the effects of 
vitamin E or selenium on fast twitch gastrocnemius muscle of streptozotocine induced 
type 2 diabetic rats via recording twitch tension, time to peak tension, half relaxation 
time and peak tetanic tension and determination of muscle malondialdehyde and 
glutathione peroxidase as markers for oxidant status, specially, for our knowledge, the 
effects of vitamin E or selenium on contractile parameters of diabetic fast twitch 
muscles have not been previously investigated.  
Material and methods: 24 male rats of local breed were randomly divided into 4 
groups (n=6), control group, diabetic group in which diabetes was induced by i.p. 
injection of streptozotocin 40 mg.kg-1 , vitamin E supplemented diabetic group (600 
mg.kg-1 daily) and selenium supplemented diabetic group (5 micromole.kg-1 daily) for 4 
weeks starting 3 days after induction of diabetes.  
Results: Diabetes significantly reduced twitch tension and peak tetanic tension of 
gastrocnemius muscle with no significant change in time to peak tension and half 
relaxation time. Vitamin E or selenium administration to diabetic rats reversed the 
oxidative imbalance and improved muscle contractile status with more significant 
effect in selenium supplemented rats.  
Conclusion: Vitamin E or selenium can protect against the alterations in fast twitch 
muscle properties associated with diabetes. 
Key words:  Diabetes, Fast twitch fibers, vitamin E, Selenium.   
 

 
INTRODUCTION 

 
Diabetes mellitus is a syndrome of 

altered metabolism characterized by 
chronic hyperglycemia due to an 
absolute deficiency of insulin secretion 
and/or insulin resistance. Diabetes is 
increasing throughout the world and is 

currently considered one of the main 
threats to human health in the 21st 
century. It is estimated that 100 

million individuals currently suffer 
from diabetes, with more than 16 
million diabetics in the United States 
alone.  Considerable progress has been 
made in understanding the underlying 
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molecular mechanisms of diabetic 
complications, and new treatment 
modalities are beginning to appear in 
the clinical arena(1). 

Diabetes is known to alter 
contractile and electrical characteristics 
of skeletal muscles, it is clear that the 
effects of diabetes on skeletal muscle 
function differ from one muscle to 
another and this has been related to 
muscle fiber type distribution(2).  

Skeletal muscle fibers are divided 
according to the myosin heavy chain 
isoform (MHC) into slow (MHC I) and 
3 fast (MHC IIA, IIX and IIB) fiber 
types. Patients suffering from non-
insulin-dependent diabetes are insulin 
resistant in their skeletal muscles but 
are generally normal when it comes to 
skeletal muscle fiber composition(3). 

There is substantial evidence that 
hyperglycemia results in the generation 
of reactive oxygen species(4), depletes 
natural antioxidants, impairs the 
prooxidant / antioxidant balance and 
increases oxidative stress which 
contributes to the progression of 
diabetes and its complications(5). 
Promising strategies using antioxidant 
compounds to prevent oxidative 
damage in diabetes have been 
proposed(6). 

As far as skeletal muscle is 
concerned, it has been demonstrated 
that oxidative stress affects genes 
involved in protein synthesis(7) and 
abundant evidence implicates oxidative 
stress as a potential regulator of 
proteolytic pathways in the muscle and 
can be involved in the molecular 
regulation of muscle atrophy 
attributable to prolonged disuse(8).  

Moreover the skeletal muscle 
mitochondrial DNA has been shown to 

be a potential site for oxidative stress 
resulting in increased DNA damage(9). 

Contracting skeletal muscle 
generates reactive oxygen species that 
can induce changes in gene expression 
or cell damage depending upon the 
pattern of production and the 
endogenous protective systems. The 
hypothesis is presented that skeletal 
muscle uses contraction-induced 
reactive oxygen species as signals to 
induce adaptive responses including 
maintenance of oxidative homeostasis 
and prevention of oxidative damage(10). 

Studies using single muscle fibers 
have shown that myosin motor function 
is inhibited by the excess generation of 
reactive oxygen species leading to 
reduction of muscle work and power 
output(11). 

Increased reactive oxygen species 
and oxidative stress also interferes with 
insulin signaling through 
phosphatidylinositol 3-kinase (PI3K) 
and its downstream protein kinase B 
(Akt) signaling pathways. The 
inhibition of PI3K/Akt signaling 
reduces skeletal muscle glucose 
transport(12). 

Free radicals and reactive oxygen 
species as superoxide, hydrogen 
peroxide and peroxynitrite are 
produced in the body as a result of 
aerobic metabolism; they can damage 
genetic material, cause lipid 
peroxidation in the cell membrane and 
inactivate membrane-bound enzymes. 
Antioxidative defenses against free 
radicals and reactive species include 
vitamin C, vitamin E, beta carotene and 
trace elements including zinc and 
selenium(13). 

Vitamin E exerts a protective role 
against free radical damage; its 
biological activity is generally believed 
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to be due to its ability to inhibit lipid 
peroxidation in biological membranes 
by scavenging the chain-propagating 
peroxyl radicals (ROO)(14). 

A new non-antioxidant role of 
vitamin E has been established through 
signal transduction and gene regulation 
studies which showed its inhibitory 
effect on cell proliferation and protein 
kinase C activity. More recently, a 
vitamin E binding protein with possible 
receptor function has been discovered. 
Vitamin E deficiency has been 
associated with various disorders, 
particularly atherosclerosis, ischemic 
heart disease, and the development of 
different types of cancer(15). 

As regard skeletal muscles, 
vitamin E has been shown to reduce 
contraction-mediated oxidative 
damage. It is postulated that vitamin E 
deficiency would adversely affect 
muscle contractile function resulting in 
a more rapid development of muscular 
fatigue during exercise(16).  

Moreover, vitamin E pretreatment 
prevented ATP depletion in skeletal 
muscle in experimental hind limb 
ischemia/reperfusion models(17). Also 
vitamin E attenuated skeletal muscle 
mitochondrial DNA degradation and 
depletion induced by ethanol in mice, 
an effect which could be useful in 
persevering drinkers(18). In addition, 
previous studies demonstrated that 
Vitamin E therapy improved cardiac 
and skeletal muscle bioenergetics in 
patients with Friedreich's ataxia and 
could be a disease-modifying strategy 
in this neurodegenerative disorder(19). 

Selenium is an essential 
micronutrient that functions mainly 
through Se-dependent proteins. 
Glutathione peroxidase 1(GPX 1) is the 
first identified and the most abundant 

selenoprotein in mammals. The 
biochemical and physicochemical 
properties of selenium result in the 
unique redox characteristics of this 
enzyme and its ability to reduce H2O2 
and organic hydroperoxides(4). 

Besides its antioxidant effect, 
selenium influences a number of 
endocrine processes, most notably, 
those involved in thyroid hormone 
synthesis and metabolism. Selenium 
has also been implicated in proper 
function of immune system, viral 
suppressions, delaying aging process, 
enhancing sperm motility and reducing 
the risk of miscarriage. Great efforts 
have been directed towards the 
synthesis of stable organoselenium 
compounds that can be used as an 
antioxidatives, enzyme modulators, 
antimicrobials, antiviral, and 
antihypertensive and cytokine 
inducers(20). 

Concerning skeletal muscles, 
selenium is required to maintain an 
optimal rate of muscle cell 
differentiation(21). Skeletal muscle 
disorders manifested by muscle pain, 
fatigue, weakness, and serum creatine 
kinase elevation have been reported in 
patients with selenium deficiency due 
to insufficient selenium intake in low 
soil-selenium areas, parenteral or 
enteral nutrition, malabsorption, and 
chronic conditions associated with 
oxidative stress(22). 

Besides to skeletal myopathy, 
selenium deficiency can cause 
cardiomyopathy and sudden death, 
that’s why careful monitoring for 
selenium deficiency is important in 
susceptible patients(23).  

Selenium and vitamin E deficiency 
has been shown to result in a fatal 
myopathy in guinea pigs that is 
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associated with lipid peroxidation in 
the affected muscles with severe 
histological muscle necrosis(24). 

The present work aimed to study 
the potential protective effects of 
vitamin E or selenium on the 
contractile parameters of the fast twitch 
gastrocnemius muscle in 
streptozotocin-induced diabetic rats, 
especially data about the possible 
effects of vitamin E or selenium on 
these parameters are lacking.  
 

MATERIAL &METHODS 
Chemicals: 

Streptozotocin, vitamin E, arachis 
oil and selenium were purchased from 
Sigma Chemical Company, St. Louis, 
Missouri, USA.  
Animals: 

24 male rats of the local breed 
weighing 150 - 200 gram were used in 
this study, they were kept in the animal 
house, Kasr Al-Aini faculty of 
medicine, Cairo University. The rats 
had free access to standard rat chow 
and water ad libitum, they were kept at 
22 ± 1ºC temperature at 12 hour dark-
light cycles. 
Experimental groups: 

Rats were randomly divided into 4 
groups, each one included 6 rats:  
Control group (Group I), received i.p. 
injections of 0.1 mol/L citrate buffer 
(pH 4.5). 
Diabetic group (Group II), received 
i.p. injections of streptozotocin (STZ) 
40 mg.kg-1 dissolved in 0.1 mol/L 
citrate buffer (pH 4.5)(25). Diabetic 
group treated with vitamin E (Group 
III), diabetes was induced as in group 
2, three days later animals started to 
receive vitamin E 600 mg.kg-1 per day 
dissolved in arachis oil i.m. for 4 
weeks(26). Diabetic group treated with 

selenium (Group IV), diabetes was 
induced as in group 2, three days later 
animals started to receive sodium 
selenite 5 micromole.kg-1 per day 
dissolved in distilled water i.p. for 4 
weeks(27). 
 
The in-situ isometric measures: 

After 4 weeks each animal was 
anaesthetized by inhalation of ether, the 
right limb was fixed, skin was opened 
and the distal tendon of the fast twitch 
gastrocnemius muscle(28) was sectioned 
and attached to a force transducer 
(Intercept TSC286/1). The output 
signals were then fed to a bipotential 
amplifier (Intercept) and displayed 
using personal computer-based data 
capture and acquisition software (Phys 
4 intercept). The muscle was activated 
with electrodes by using monophasic 
rectangular pulses of 0.2 milliseconds 
duration of anodal current. Adjustments 
to muscle length were made to find 
optimal length for maximum twitch 
force. Stimulus intensity was increased 
until maximum twitch force was 
obtained. A minimum of 2 tetanic 
contractions were made with the 
greatest being taken, a recovery interval 
of 5 minutes was taken between each 
contraction(29). Using screen cursors, 
the following parameters were recorded 
from each gastrocnemius muscle: 
Twitch measurements: tension 
(expressed as screen units), time to 
peak tension and half relaxation time 
(expressed in milliseconds.) 
Tetanic contraction measurement: 
peak tetanic tension (expressed as 
screen unites).  

The gastrocnemius muscles were 
then excised and frozen for further 
determination of malondialdehyde 
(MDA) and glutathione peroxidase 
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(GPX) levels as markers of oxidative 
stress. 
Spectrophotometric determination of 
MDA: 

Frozen skeletal tissues were 
minced and homogenized in1 ml of 
Tris HCL (10 Mm pH 7.5), NaCl, (150 
Mm), tritonX 100, (1% v/v)), and 
PMSF (10 Mm). Lipid peroxidation 
was determined by measuring MDA in 
skeletal tissue homogenates using 
thiobarbituric acid TBARS method 
according to Ohkawa et al.(30). 

An aliquot (100 µL) of the 
homogenate was added to a reaction 
mixture containing 100 µL of 8.1% 
sodium dodecyl sulfate (SDS), 750 µL 
of 20% acetic acid (pH 3.5), 750 µL of 
0.8 % thiobarbituric acid (Sigma)  and 
300 µL distilled water. Samples were 
then boiled for 1 h at 95℃ and 
centrifuged at 4000 x g for 10 min. The 
absorbance of the supernatant was 
measured by spectrophotometry at 650 
nm. The TBARS content was expressed 
as nmol/mg tissue protein. 
Spectrophotometric determination of 
GPX: 

Samples were homogenized in 
phosphate buffer (0.1 mol/l, pH 7.4) 
and centrifuged for 20 min at 3000 x g. 
The whole procedure was performed at 
4°C. The reaction mixture contained 
100 µl of NADPH solution (8.4 
mmol/l, Sigma), 10 µl glutathione 
reductase (GSSG-R, 100 U/mg 
protein/ml, Sigma), 10 µl sodium azide 
(1.125 mol/l, Sigma), 100 µl 
glutathione (0.02 mol/l, GSH, Sigma) 
filled with phosphate buffer (0.05 
mol/l, pH 7.0) up to the volume of 2.8 
ml and 100 µl of supernatant. The rate 
of GSSG formation was measured by 
the following decrease in absorbance of 
the mixture at 340 nm, as NADPH was 

converted to NADP+, between 2nd and 
4th minute after initiation of the 
reaction. The activity was assessed as 
nmol /mg tissue protein, Nakamura et 
al.(31).  
Protein content estimation: 

The protein content of the 
supernatants was determined using 
Lowry method (32) using bovine serum 
albumin as standard. 
Statistics: 

The results were expressed as 
mean values ± SD. Comparisons 
between groups were carried out by 
one-way analysis of variance 
(ANOVA) for multiple comparisons. 
Correlation coefficients were obtained 
using Pearson's correlation coefficient, 
a p value <0.05 was regarded as 
statistically significant.  
 

RESULTS 
 
Muscle contractile parameters: 
[Table 1 and Figure 1] 

Results of isometric measures 
showed that peak tetanic tension (PTT) 
and twitch tension (TT) were 
significantly reduced in diabetic rats 
(group II), compared to control rats 
(group I), ( 19.18 ± 1.46 and 7.7 ± 0.64 
in group II versus 27.62 ± 1.68 and 
10.33 ± 0.74 in group I respectively, P 
< 0.001 for both parameters). 

Vitamin E supplementation (group 
III) significantly attenuated the 
reduction in PTT and TT in diabetic 
rats (23.05 ± 1.72, P < 0.001 and 8.48 ± 
0.56, P < 0.05 respectively). 

Similarly diabetic animals 
supplemented with selenium (group IV) 
showed a significant increase in PTT 
and TT when compared to group II 
(25.75 ± 0.96 and 9.7 ± 0.61 
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respectively, P < 0.001 for both 
parameters).  
Administration of selenium attenuated 
the reduction of PTT and TT of 
diabetic rats more significantly than 
vitamin E (P < 0.01).  

There was no significant change in 
the time to peak tension (TPT) or half 
relaxation time (1/2RT) when the 
diabetic group values were compared to 
those of control group. 
Muscle malondialdehyde (MDA): 
[Table 2 and Figure 2] 

Diabetes significantly increased 
muscle MDA from 0.16 ± 0.02 in group 
I to 0.34 ± 0.15 nmol/mg in group II (P 
<0.05). 

Vitamin E (group III) or selenium 
(group IV) supplementation lowered 
muscle MDA level       (0.22 ± 0.11 and 
0.18 ± 0.02 nmol/mg respectively).  
Muscle Glutathione peroxidase 
(GPX): [Table 2 and Figure 2] 

GPX muscle level in diabetic 
group (group II) showed a significant 

decline in comparison to control group 
(group I) (0.91 ± 0.19 and 2.3 ± 0.45 
nmol /mg respectively, P < 0.001). 

The decrease in muscle level of 
GPX in diabetic rats was ameliorated 
by administration of    vitamin E (group 
III) or selenium (group IV) (1.73 ± 0.21 
and 2.11 ± 0.25 nmol /mg respectively). 
The increase in muscle level of GPX 
was more significant in selenium 
treated group (P < 0.05). 
Correlation and regression:  

Significant negative correlations 
were evident between PTT and MDA 
in groups III and IV (r = 0.980, P <0.01 
and r = 0.899, P <0.05 respectively) 
and between TT and MDA in the same 
groups (r = 0.825, P <0.05 and r = 
0.925, P <0.01 respectively). 

Positive correlation between PTT 
and GPX was significant in group II (r 
= 0.849, P< 0.05), while TT positively 
correlated with GPX in groups III and 
IV, (r = 0.964, P <0.01 and r = 0.926, P 
<0.01 respectively). 
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Table 1: Effects of vitamin E or selenium on diabetes induced changes in the twitch 
tension, time to peak tension, half relaxation time and peak tetanic tension of rat 
gastrocnemius muscle, screen units (mean ± SD). 
Groups TT TPT 1/2 RT PTT 
Control 
 

10.33 ± 0.74 39.77 ± 0.98 32.2 ± 1.97 27.62 ± 1.68 
 

Diabetic 
n=6 

7.7 ± 0.64 
P < 0.001* 
 

41.23 ±1.64 32.43 ± 1.08 19.18 ± 1.46 
P < 0.001* 

Diabetic + vitaminE 
n=6 

8.48 ± 0.56 
P < 0.001* 
P < 0.05 Ý 

40.08 ± 1.11 31.83 ± 1.38 23.05 ± 1.72  
P < 0.001* 
P < 0.001 Ý 

Diabetic + selenium 
n=6 

9.7 ± 0.61 
P < 0.001 Ý 
P < 0.01 § 

39.78 ±  1.35 32.1 ± 1.21 25.75 ± 0.96 
P < 0.05* 
P < 0.001 Ý 

§
* Significant change when compared to control group. 
Ý significant change when compared to diabetic group. 
§ Significant change when compared to diabetic + vitamin E group. 
TT: twitch tension. 
TPT: time to peak tension. 
1/2 RT: half relaxation time. 
PTT: peak tetanic tension. 
 
 
Table 2: Effects of vitamin E or selenium on diabetes induced changes in the rat 
gastrocnemius muscle malondialdehyde and glutathioneperoxidase, nmol/ mg (mean ± 
SD).      
Groups MDA GPX 
Control 
              n=6 

0.16 ± 0.03 2.3 ± 0.45 

Diabetic 
              n=6 

0.34 ± 0.15 
P < 0.01* 

0.91 ± 0.19 
P < 0.001* 

Diabetic + vitaminE 
              n=6 

0.22 ± 0.11 
P < 0.05 Ý 
 

1.73 ± 0.21 
P < 0.01* 
P < 0.001Ý 

Diabetic + selenium 
              n=6 

0.18 ± 0.04 
P < 0.01Ý 

2.11 ± 0.25 
P < 0.001Ý 
P < 0.05 § 

* Significant change when compared to control group. 
Ý significant change when compared to diabetic group. 
§ Significant change when compared to diabetic + vitamin E group. 
MDA: malondialdehyde  
GPX: glutathione peroxidase 
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Figure 1: Effects of vitamin E or selenium on diabetes induced changes in the twitch 
tension (TT) and peak tetanic tension (PTT) of rat gastrocnemius muscle screen 
units (mean ± SD), error bars represent SD. 
* Significant change when compared to control group. 
** Significant change when compared to diabetic group. 
# Significant change when compared to diabetic + vitamin E group. 
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Figure 2: Effects of vitamin E or selenium on diabetes induced changes in the rat 
gastrocnemius muscle malondialdehyde (MDA) and glutathioneperoxidase (GPX) 
nmol/ mg (mean ± SD), error bars represent SD. 
* Significant change when compared to control group. 
** Significant change when compared to diabetic group. 
# Significant change when compared to diabetic + vitamin E group. 
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DISCUSSION 
 

Functional alterations could be 
seen in skeletal muscles' contractile 
properties and may play a role in the 
pathogenesis of diabetic myopathy. 

The present study revealed that 
peak tetanic tension and twitch 
tension of fast twitch muscles of 
diabetic rats were significantly 
decreased when compared to control 
rats with no significant change in the 
time to peak tension or the half 
relaxation time. 

This is in consistence with the 
previous findings of De Angelis et 
al.(33), who showed that diabetes 
induced in rats by injection of STZ 
(50/kg), decreased the peak tetanic 
tension and twitch tension in fast 
twitch muscles without affecting the 
temporal properties of a single 
twitch.  

Also in an earlier study done by 
Cotter et al.(34) diabetes had a non-
significant effect on speed related 
contractile parameters in fast muscles 
4 months following induction of 
diabetes, while the tetanic tension 
was progressively reduced with 
diabetes duration.  

The lack of diabetes-induced 
effects on the temporal parameters of 
fast twitch muscles could be 
explained by the fact that diabetes 
doesn't produce changes that could 
affect the time course of force 
response, unlike the slow twitch 
muscle fibers, in which diabetes 
increases the Ca++ sensitivity leading 
to longer duration of twitch response 
for the same Ca++   transient as the 
force will be activated earlier at 
lower Ca++   and will relax later after 
Ca++ drops to lower levels(35). 

It was suggested that the 
decrease in tetanic tension of fast 
twitch muscles induced by diabetes, 
is mainly caused by direct effects on 
the contractile regulatory system of 
fast twitch fibers which develop little 
force(35). Also an excitation 
contraction uncoupling may 
contribute to the loss of strength in 
fast-twitch muscles(36), reduced 
capacity of the Na+K+ pump and 
decreased Na+K+ ATPase activity in 
diabetic skeletal muscle membrane 
have been previously reported as 
soon as 5 days following STZ 
injection, this may lower the 
excitability and might explain the 
reduced tension generated by the 
muscles(33). 

Insulin has also been shown to 
enhance muscle mitochondrial 
biogenesis and mitochondrial protein 
synthesis. Thus insulin-induced 
increase in muscle mitochondrial 
ATP production might be defective 
in diabetes(37). 

These suggested functional 
alterations in diabetic skeletal 
muscles may possibly be the result of 
dysregulation of intramyocellular 
fatty acid metabolism(38), the 
production of advanced glycation end 
products, glucose auto-oxidation or 
the increased production of reactive 
oxygen species(39). 

The most important finding in 
the present work, is the improvement 
of the altered contractile parameters 
of the fast twitch gastrocnemius 
muscle of type 2 diabetic rats, 
following vitamin E or selenium 
supplementation with a more 
significant effect in the selenium 
supplemented group. 
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For our knowledge, no previous 
studies have demonstrated the effects 
of these 2 important micronutrients 
on the fast twitch skeletal muscles in 
diabetic rats, instead other types of 
muscle tissue were investigated.  

Haidara et al., studied the effect 
of vitamin E on the contractility of 
the diaphragm in type 1diabetic rats, 
they observed that vitamin E 
significantly increased the height of 
contraction and delayed the onset of 
fatigue of the diaphragm of diabetic 
rats(26).  

The possible beneficial effects of 
selenium on diabetic cardiac muscle 
dysfunction were evaluated by Ayaz 
et al.(27) who induced diabetes in rats 
by STZ 50 mg/kg, they were then 
treated with selenium for 4 weeks. 
Selenium treatment reversed the 
prolongation in both action potential 
duration and twitch duration of the 
diabetic cardiac muscle. They 
suggested that the effects of selenium 
treatment could be related to the 
restoration of cell glutathione redox 
cycle. 

Our study also revealed a 
significant increase in 
malondialdehyde MDA, an indicator 
of lipid peroxidation, and a 
significant decrease in glutathione 
peroxidase GPX, an antioxidant 
enzyme, in the gastrocnemius 
muscles of type 2 diabetic rats when 
compared to those of control group. 
These changes were reversed by 
administration of either vitamin E or 
selenium which restored the muscle 
GPX level more significantly. These 
data suggest that the altered 
prooxidant/antioxidant balance may 
contribute to the changes in muscle 
contractile parameters, especially that 

correlation and regression studies 
revealed many significant relations 
between muscle contractile 
parameters and markers of oxidative 
stress. 

In accordance with our finding, 
Aragno et al.(40) demonstrated an 
increase in prooxidant compounds 
and a decrease in antioxidant levels 
in the gastrocnemius muscle of 
diabetic rats 2 weeks following 
induction of diabetes by STZ. 
(50mg/kg). Oral administration of 
vitamin E at a dose of 400 mg.kg-1 
per day for 3 weeks, significantly 
decreased H2O2 levels and improved 
the antioxidant level. 

The more significant effect of 
selenium over vitamin E in the 
current experiment, could be 
explained by the observation of 
Faure,(41) who reported that the 
mechanism of free radical 
overproduction in diabetes originates 
from the mitochondria, so in such 
condition antioxidant enzymes (in 
which selenium is incorporated) are 
more relevant to reduce oxygen 
species than vitamin E. 

In another study, vitamin E and 
selenium significantly decreased 
products of lipid peroxidation and 
increased glutathione peroxidase in 
diabetic rats' red blood cells, liver 
and muscles. These changes were 
more significant in rats treated with 
selenium than those treated with 
vitamin E(42). 

It is not only the restoration of 
altered activities of antioxidant 
enzymes that makes selenium 
supplementation beneficial in 
diabetes, but other explanations have 
been suggested.  
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Muller et al.(43) observed an 
insulinomimetic role for selenium 
supplementation in type 2 diabetic 
mice as indicated by better glucose 
tolerance and lower insulin 
resistance, while  Stapleton,(44) 
suggested that selenium may activate 
key proteins involved in the insulin 
signal cascade. 

Besides to the insulinomimetic 
action of selenium, Wu et al.(45) 
suggested that selenium 
supplementation may have an impact 
on some gene expression in diabetic 
rats which may contribute to the 
regulating effects on diabetes 
disorders of metabolism.  

It was demonstrated also in 
patients with type 2 diabetes, that 
selenium enriched diet could 
efficiently reduc blood glucose, 
MDA levels and increase GPX 
activity(46). 

The fact that serum levels of 
selenium were found to be 
significantly lower in patients with 
either type 1 or 2 diabetes than in 
normal subjects(47), points to the 
importance of dietary 
supplementation of such 
micronutrients which could be 
complementary to classical therapies 
for preventing and treating diabetic 
complications. 
 
Conclusion 
 

Data of the present study 
demonstrate that supplementation of 
vitamin E or selenium to type 2 STZ- 
diabetic rats significantly improved 
the altered contractile parameters of 
the fast twitch gastrocnemius muscle 
and corrected the 
prooxidant/antioxidant status, an 

effect which was more significant 
with selenium supplementation. This 
observation points to the importance 
of dietary modification to enhance 
the intake of antioxidants to protect 
against diabetes-induced muscle 
dysfunction. 
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 العالج بمضادات االكسدة يحسن التغيرات التى يحدثها مرض البول السكرى
  لى العضالت سريعة االنقباض فى الفئرانع

  زينب عبد الحفيظ الرفاعى و دينا صبرى
 جامعة القاهرة، كلية طب القصر العينى، قسم الفسيولوجى و قسم الكيمياء الحيوية الطبية

  
و العوامل الحرة تلعب دورا فى اعراض ، يؤثر على العضالت مرض البول السكرى

.  م مضادات االكسدة كعالج فى مرض البول السكرىوعواقب هذا المرض و قد تم اسخدا
و السيلينيوم  Eأجريت هذه الدراسة لمقارنة تأثير اثنين من مضادات االكسدة و هما فيتامين 

على عضلة السمانة سريعة االنقباض فى الفئران التى تم اصابتها بمرض البول السكرى 
بتوزوتوسين، خاصة أن تأثيرهما على معدالت عن طريق استخدام عقار الستر ) النوع الثانى(

االنقباض فى هذا النوع من العضالت فى النوع الثانى من مرض البول السكرى لم يتم 
فئران فى كل  ٦، من ذكور الفئران البيضاء ٢٤استخدم فى هذه الدراسة . دراستهما من قبل

ئران بعقار المجموعة االولى ضابطة و المجموعة الثانية تم حقن الف. مجموعة
فى . النوع الثانى، كجم فى البطن الحداث مرض البول السكرى/مجم ٤٠الستربتوزوتوسين 

المجموعة الثالثة تم احداث مرض البول السكرى كما فى المجموعة الثانية ثم تم حقن الفئران 
فى المجموعة الرابعة تم احداث . كجم فى العضل/مجم ٦٠٠ Eيوميا لمدة شهر بفيتامين 

لبول السكرى كما فى المجموعة الثانية ثم تم حقن الفئران يوميا لمدة شهر بالسيلينيوم مرض ا
بعد مرور شهر تم فى كل المجموعات رصد الخصائص .  كجم فى البطن/ ميكرو مول ٥

قوة االنقباضة البسيطة، زمن االنقباضة، زمن نصف االنبساط و (االنقباضية لعضلة السمانة 
كذلك قياس مستوى المالونديالدهيد و الجلوتاثيون بيروكسيداز فى )  يةقوة االنقباضة التقلص

  .نفس العضلة و هما مؤشران لمعدل العوامل الحرة واالكسدة فى العضلة
أظهرت النتائج أن النوع الثانى من مرض البول السكرى أدى إلى نقص ذو داللة 

ية لعضلة السمانة من دون أحصائيه  فى قوة االنقباضة البسيطة و قوة االنقباضة التقلص
كذلك أدى إلى  زيادة ذات داللة . حدوث تغيير فى زمن االنقباضة أو زمن نصف االنبساط

أحصائيه فى مستوى المالونديالدهيد و نقص ذى داللة أحصائيه فى مستوى الجلوتاثيون 
و السيلينيوم الى تحسن الخصائص  Eأدى العالج بفيتامين . بيروكسيداز فى العضلة
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و قد . نقباضية للعضلة كذلك انخفاض المالونديالدهيد و ارتفاع الجلوتاثيون بيروكسيدازاال
  .  كان هذا التحسن افضل احصائيا فى الفئران التى عولجت بالسيلينيوم

نستخلص من هذه النتائج أن اسخدام مضادات االكسدة و خاصة السيلينيوم قد 
ض من تأثير النوع الثانى لمرض البول يكون مفيدا فى حماية العضالت سريعة االنقبا

  . السكرى
  

 
 

 


