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Abstract: 

Much research has been done regarding the role of free radicals in various 

diseases and the role of antioxidants in prevention of diseases. Diabetes mellitus is 

known to cause imbalance between free radicals and antioxidants and as a 

consequence leading to oxidative stress. The study is to make a comparative study on 

oxidative stress and antioxidant status in type II diabetic patients with and without 

alteration in lipids. Degree of lipid peroxidation was measured in terms of serum 

malondialdehyde (MDA) along with lipid profile. Glucose, hemosylated hemoglobin 

(HbA1c) and antioxidant superoxide dismutase (SOD) were also measured in the 

present study. Total 80 known diabetic patients were studied. These patients were 

grouped in accordance with the changes in lipid pattern that one group (group I) 

having diabetes mellitus with alteration in lipids and the other group (group II) having 

diabetes mellitus without alteration in lipids. Results showed through the present 

study that MDA level was significantly higher in group I compared with group II. The 

same was also true for the level of HbA1c. There was also significant increase in total 

cholesterol, LDL-cholesterol, VLDL-cholesterol and triglyceride in group I compared 

with group II. There were significant decrease in HDL-cholesterol and superoxide 

dismutase (SOD) in group I compared with group II.  The present study has showed 

that the alteration in lipids leads to an increase in plasma lipid peroxidation (MDA) 

which is in parallel to the decrease in the antioxidant (SOD) and  plasma HDL, 

eventually resulting in increase in free radicals and imbalance occurs between free 

radicals and antioxidants causing oxidative stress, which all indicate type II diabetic 

patients are at risk of cardiovascular complications due to oxidative stress.                                        

Keywords: free radical, antioxidant and oxidative stress. 

 

Introduction: 

Diabetes mellitus: 

Diabetes mellitus is a common metabolic disorder resulting from defects in 

insulin secretion or action or both is characterized by hyperglycemia often 

accompanied by glycosuria, polydipsia, and polyuria. During diabetes, persistent 

hyperglycemia causes increased production of free radicals especially reactive oxygen 

species (ROS), for all tissues from glucose auto-oxidation and protein glycosylation. 

Free radicals are generated as by-products of normal cellular metabolism; however, 

several conditions are known to disturb the balance between ROS production and 

cellular defense mechanisms. This imbalance can result in cell dysfunction and 
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destruction resulting in tissue injury. The increase in the level of ROS in diabetes 

could be due to their increased production and/ or decreased destruction by 

nonenzymic and enzymic antioxidants. The level of these antioxidant enzymes 

critically influences the susceptibility of various tissues to oxidative stress and is 

associated with the development of complications in diabetes  [27].   

 

Free radicals:                                                                                                                                                

A free radical can be defined as any molecular species capable of independent 

existence that contains one or more unpaired electron in an atomic orbital. Many 

radicals are unstable and highly reactive. They can either donate an electron to or 

accept an electron from other molecules, therefore behaving as oxidants or reductants. 

They are fundamental to any biochemical process and represent an essential part of 

aerobic life and our metabolism. Free radicals can be formed continuously in the cells 

either from normal essential metabolic processes in the human body or from external 

sources. The formation in the cells occurs as a consequence of both enzymatic and 

nonenzymatic reactions. Enzymatic reactions, which serve as source of free radicals, 

include those involved in the respiratory chain, in phagocytosis, in prostaglandin 

synthesis, and in the cytochrome P-450 system. Free radicals can also be formed in 

nonenzymatic reactions of oxygen with organic compounds as well as those initiated 

by ionizing reactions. The external sources which contribute to producing free radicals 

include ionizing reactions, cigarette smoking, air pollutants, and industrial chemicals. 

At low or moderate concentration some of the free radicals play beneficial 

physiological role in vivo this include defense against infectious agents by 

phagocytosis, energy production and cell growth.  . Free radicals are highly reactive 

species, capable of damaging biologically relevant molecules such as DNA, proteins, 

carbohydrates, and lipids. Free radicals attack important macromolecules leading to 

cell damage and homeostatic disruption  [33].                                                                                                                                                             

 

Figure 1 The sources and cellular responses to reactive oxygen species (ROS)  [34]. 
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Free radicals in biology: 

Free radical reactions are expected to produce progressive adverse changes that 

accumulate with age throughout the body. Such "normal" changes with age are 

relatively common to all. Cancer and atherosclerosis, two major causes of death, are 

"free radical" diseases. Cancer initiation and promotion is associated with 

chromosomal defects and oncogene activation. It is possible that endogenous free 

radical reactions, like those initiated by ionizing radiation, may result in tumor 

formation. Studies on atherosclerosis reveal the probability that the disease may be 

due to free radical reactions involving diet-derived lipids in the arterial wall and serum 

to yield peroxides and other substances  [33]. 

 

Antioxidants: 

Antioxidants are any substance that delay or inhibits oxidative damage to a 

target molecule by reacting and donating an electron to a free radical to neutralize it, 

thus reducing its capacity to damage. These antioxidants delay or inhibit cellular 

damage mainly through their free radical scavenging property. The body produces 

different endogenous antioxidants to neutralize free radicals and protect the body from 

different disease leads by the tissue injury. Exogenous antioxidants  which are 

externally supply to the body through food also play important role to protect the 

body. The body has developed several endogenous antioxidant defense systems 

classified into two groups  enzymatic and non-enzymatic. The enzymatic defense 

system includes different endogenous enzymes such as superoxide dismutase (SOD), 

catalase (CAT), glutathione peroxidase (GPx), glutathione reductase (GR) and non-

enzymatic defense system included vitamin E (α-tocopherol), vitamin C (ascorbic 

acid) , vitamin A (B-carotene) and reduced glutathione (GSH) [31,33]. 

 

Oxidative Stress:  

The term is used to describe the condition of oxidative damage resulting when 

there is an imbalance between free radical production and antioxidant defenses .In 

other words, there is an excess of ROS and decrease in antioxidants levels, this may 

cause tissue damage by physical, chemical, psychological factors that lead to tissue 

injury in human and causes different diseases. Oxidative stress is associated with 

damage to a wide range of molecular species including lipids, proteins, and nucleic 

acids. Short-term oxidative stress may occur in tissues injured by trauma, infection, 

heat injury, hypertoxia, toxins, and excessive exercise. These injured tissues produce 

increased radical generating enzymes (e.g., xanthine oxidase, lipogenase, 

cyclooxygenase) activation of phagocytes, release of free iron, copper ions, or a 

disruption of the electron oxidative transport chains of phosphorylation, producing 

excess ROS. The initiation, promotion, and progression of cancer, as well as the side-

effects of radiation and chemotherapy, have been linked to the imbalance between 

ROS and the antioxidant defense system. ROS have been implicated in the induction 

and complications of diabetes mellitus, age-related eye disease, and neurodegenerative 

diseases such as Parkinson's disease [31,33]. 
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Oxidative stress and human diseases: 

A role of oxidative stress has been postulated in many conditions, including 

atherosclerosis, inflammatory condition, certain cancers, and the process of aging. 

Oxidative stress is now thought to make a significant contribution to all inflammatory 

diseases (arthritis, vacuities, glomerulonephritis, lupus erythematous, adult respiratory 

diseases syndrome), ischemic diseases (heart diseases, stroke, intestinal ischema), 

hemochromatosis, acquired immunodeficiency syndrome, emphysema, organ 

transplantation, gastric ulcers, hypertension and preeclampsia, neurological disorder 

(Alzheimer's disease, Parkinson's disease, muscular dystrophy), alcoholism, smoking-

related diseases, and many others. An excess of oxidative stress can lead to the 

oxidation of lipids and proteins, which is associated with changes in their structure and 

functions  [33]. 

  

 

Materials And Methods: 

 

Materials: 

Sample size: 

The study group consists of 80 diabetes mellitus patients between the age 35-65 

years of both sexes (male & female). The samples of these patients were collected 

from Alshorok lab at Obary region. The patients were divided into two groups (40 

patients for each group). Group I for patients having diabetes mellitus with alteration 

in lipids and the other group for patients having diabetes mellitus without alteration in 

lipids. 

 

Collection of samples and site of experiment: 

Fasting and random venous blood sample (5ml) of diabetic patient was collected 

in sodium fluoride to detect glucose and EDTA to detect HbA1c. Serum was made to 

detect lipids, MDA and SOD. The samples were analyzed in clinical biochemistry 

section of Alshorok lab. 

 

Methods and Biochemical analysis:  

Routine analysis: 

• Serum or plasma glucose: The method used is GOD-PAP method. 

• Plasma HbA1c: The method used is Cation-Extchange Resin method. 

• Serum Total cholesterol: The method used is CHOD-POD method. 

• Serum HDL-Cholesterol: The method used is CHOD-POD method. 

• Serum LDL-Cholesterol: It is calculated value by Friedwald's equation. 

• Serum Triglyceride: The method used is GPO-PAP method. 

 

 b- Oxidative stress marker: 

• MDA ( malondialdehyde): The method used is Beuge method. 

 

Antioxidant enzyme: 

• SOD: The method used Misra and Fridovich method. 
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- Instrumentation: 

The following instruments were used during the course of study: 

• Centrifuge 

• Incubator   

• Colorimeter 

 

 

Quantitative determination of glucose in plasma: 

Method Name: CHOD-PAP method   

Procedure:   

Preparation of working reagent:    

Transfer 1 vital Enzyme powder to one bottle of (100ml) reagent No.3 (working 

Buffer). Mix gently to dissolve which is ready to use. 

 

Pipette into test 

tube marked 

Blank Standard 

 
Test 

 

Serum 

 

- 

 

- 

 

0.02 ml 

 

Standard - 0.02 ml 

 

- 

Working 

Reagent 

3 ml 

 

3 ml 

 

3 ml 

 

  Mix well and incubate for 15 minutes at 37℃ or 20 minutes at 30℃ . Mix well and 

measure the absorbance of standard and test against the reagent blank at 500 nm (480-

520 nm). 

 

Quantitative determination of Glycosylated Hemoglobin 

Method used: Ion Exchange Resin method. 

Preparation of working reagent: 

The Ion Exchange Resin tubes & the Lysing Reagent are ready to use. 

Procedure: 

Hemolysate preparation: 

 • Dispense 0.5 ml Lysing Reagent into tubes labeled as control(c) & Test(T). 

 • Add 0.1ml of the reconstituted control & well mixed blood sample into the  

appropriately labeled tubes. Mix until complete lysis is evident. 

 • Allow to stand for 5 minutes.  

 

Glycosylated hemoglobin separation: 

 • Remove cap from Ion-Exchange Resin tubes and label as control & Test. 

 • Add 0.1ml of the hemolysate from step A into the appropriately labeled Ion 

Exchange Resin tubes. 

 • Insert a resin separator into each tube so that the rubber sleeve is approximately  

1cm above the liquid level of the resin suspension. 

 • Mix the tubes on rocker, rotator or a vortex mixer continuously for 5 minutes. 

 • Allow the resin to settle, then push the resin separator into the tubes until the resin    

is firmly packed. 
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 • Pour or aspirate each supernatant directly into a cuvette and measure each 

absorbance against distilled water. 

 

c- Total hemoglobin fraction: 

 • Dispense 5 ml of distilled water into tubes labeled as control & test. 

 • Add to it 0.02 ml of hemolysate from step A into the appropriately labeled tube. 

Mix well.   

 • Read absorbance against distilled water.  

Quantitative determination of cholesterol in serum: 

 Method used: CHOD/POD method. 

Procedure: 

Preparation of working reagent: All reagents are ready to use. 

 

Pipette into test 

tube marked 

 

Blank 

 
Standard 

 

 

 

Test 

 

 

 

Serum 

 

- 

 

- 

 
10μl 

 

Cholesterol 

Standard 

- 10μl 
 

- 

Cholesterol 

Reagent 
1000 μl 
 

1000 μl 
 

1000 μl 
 

Mix well and incubate for 5 minutes at 37℃. Mix well and measure the absorbance of 

standard and test against the reagent blank at 505 nm(490-530). 

  

  

Quantitative determination of HDL cholesterol in serum 

 Method used: CHOD/POD method 

Procedure  

Preparation of working solution: 

 • Take 0.5 ml of serum/plasma into a glass tube. 

 • Add 50 μl precipitating reagent. 

 • Mix well, leave it for 10 minutes at room temperature. 

 • Centrifuge at 3000 rpm for 10 minutes. 

 • Take the clear supernatant for HDL-cholesterol.  



 وم الأساسية والحيويةــالعلت حول نظريات وتطبيقا المؤتمر السنوي الأول 
The First Annual Conference on Theories and Applications of Basic and Biosciences 

 تنظمّـــه وتشـــرف علــيه: كلية العلـــوم جامعـــة مصراتـــة

 2017سبتمبــر  09السبـــت 

 

 

440 

 

Mix well and incubate for 5 minutes at 37℃. Mix well and measure the absorbance of 

standard and test against the reagent blank at 510 nm. 

                          

 

Quantitative determination of triglycerides in serum 

Method used: GPO-PAP, End point Assay. 

Procedure: 

Preparation of working solution: All reagents are ready to use. 

 

Pipette into test 

tube marked 

 

Blank Standard 

 

 

 

Test 

 

 

 

Serum/𝑃𝑙𝑎𝑠𝑚𝑎 

 

- 

 

- 

 
10μl 

 

Standard - 10μl 
 

- 

Reagent 1000 μl 
 

1000 μl 
 

1000 μl 
 

  Mix well and incubate for 10 minutes at 37℃. Mix well and measure the absorbance     

of standard and test against the reagent blank at 505 (490-550 nm. 

 

Quantitative of MDA in Serum or Plasma 

 

Reagents required: 

 

  • 375mg TBA. 

  • 0.25N HCl. 

  • 15g TCA. 

Preparation of working solution: 

  • Dissolve 375 mg of TBA in 2ml of 0.25N HCl 

  • Add 15g of TCA and made up to 100ml. 

Procedure: 

  • Heat the solution at 50℃ for 5-10 min. 

  • Take 1ml of the solution. 

  • Add 1ml of serum to the solution. 

Pipette into test 

tube marked 

Blank 

 
Standard 

 

 

 

Test 

Supernatant 

Sample 

 

- 

 

- 

 
10μl 

 

Standard - 10μl 
 

- 

Enzyme Reagent 1000 μl 
 

1000 μl 
 

1000 μl 
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  • Incubate it in boiling water for 15 min. 

  • Then take it out and leave it till it becomes cool. 

  • Centrifuge it at 3000 Rpm for 10 min. 

  • Measure it against blank at 535 nm. 

 

Quantitative determination of SOD activity in Serum 

 

Reagents required:  

  • Carbonate Buffer (0.2M). 

  • KCl (0.015M). 

  • Epinephrine (0.025M). 

Preparation of the Sample: 

  • Collect blood without using an anticoagulant such as heparin, citrate, or EDTA. 

 • Allow blood to clot for 30 minutes at 25℃. 

 • Centrifuge the blood at 2000 Rpm for 15 minutes at 4℃. Pipette off the top yellow 

serum layer     without disturbing the white buffy layer. 

Preparation of working solution: 

 • Preparation of Carbonate buffer (0.2M, pH-10.2): 

 Carbonate buffer consists of Na2CO3 and NaHCO3 and these two chemicals have to 

be prepared    in 100 ml of distilled water. To do so the following formula which can 

be used to obtain the value which is then dissolved in 100 ml of distilled water. 

The formula is :     w = 
M×M.W×desired volum

1000
 

To prepare the carbonate 

solution                                                                                                        

                                                                    ( A) 2.12 g of Na2CO3 1n 100 ml gives 0.2 

M solution 

                                                                    ( B) 1.65 g of NaHCO3 in 100 ml gives 0.2 

M solution 

33 ml of A + 17 ml of B gives 50 ml of buffer solution of 0.2 M.   

 • Preparation of potassium Chloride ( KCl ): 0.0115M 

     The formula is : w = 
M×M.W×desired volum

1000
 

                                    w = 
0.015×74.6×100 

1000
 = 0.111gm 

So, about 0.111 gm has to be balanced and dissolve it 100ml of distilled water in 

order to get 0.015M of KCl. 

• Preparation of epinephrine: 0.025M 

The formula which is used to prepare 0.025M of epinephrine as follows: 

       V= 
desired M×desiredv×Eq.W

%purity×specific gravity×1000
 

       V= 
0.025×10×100×14.09

98.8%×1×1000
  = 3.5ml 

So, 3.5 ml of epinephrine was taken and the volume was made to 10 ml by adding 

distilled water to get 0.025 M of epinephrine and add to it 10ml of distilled water so 

that we get 0.025 of epinephrine. 

Procedure: 

  • Take 1.0 ml of carbonate buffer (0.2M, pH 10.2). 

  • Add 0.8 ml KCl (0.015). 

  • Add 0.1 ml of serum and water to make the final volume 3 ml. 
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  • The reaction is started by adding 0.2 ml of epinephrine (0.025M). 

  • Absorbance is measured at 480 nm at 15 second intervals for one minute. 

 

 

 

 

Results: 

The experimental results of the present study have been presented and summarized in 

the form of tables and figures along with appendix. The various data which have been 

obtained during the study. All the results are subjected to statistical analysis in order 

to find out the mean, standard deviation, P value and t test of each group. All the 

results obtained are shown in this chapter and whether there is statistical significant or 

not between the two groups for each parameter. 

 

 Table 1: The mean, standard deviation and SEM of Blood sugar (𝛂. 𝐃𝐠𝐥𝐮𝐜𝐨𝐬𝐞) 

levels in diabetic patients with and without alteration in lipids pattern.  

 

 

 

 

Table 2:  The P value significance and t-test values of glucose in plasma.                                                                                                          

t-test  P values  

Significance 
Groups 

  

1.23 

Not statistically 

significant 

 

Group I 

Group II 

 

Figure 1: Blood sugar (𝛂. 𝐃 𝐠𝐥𝐮𝐜𝐨𝐬𝐞) level in plasma of diabetic patients with 

and without alteration in lipids pattern. 
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The mean, standard deviation, P value and t-test value for glucose in the two groups 

are shown in table 1 and 2 respectively. In the present study it was found that there is 

no significant difference in the glucose level between the two groups. There is no 

significant increase in glucose level in group I compared to the group II. 

 

Table 3: The mean, standard deviation and SEM Hemosylated Hemoglobin 

(HbA1c) level in diabetic patients with and without alteration in lipid profile. 

SEM Mean±𝐒𝐃 Groups 

0.71 12.67±3.59 Group I 

0.59 10.59±2.96  Group II 

 

 

Table 4: P values significance and t-test values of Hemosylated hemoglobin 

(HbA1c) in plasma. 

 

t-test P values 

Significance 
Groups 

 

2.23 
 

Statistically significant 

 

Group I 

Group II 

 

Figure 2: Hemosylated hemoglobin (HbA1c) level in plasma of diabetic patients 

with and without alteration in lipids. 

 
The mean, standard deviation, P value and t-test value for HbA1c in the two groups 

are shown in table 2.1 and 2.2 respectively. In the present study it was found that 

there is significant difference in the HbA1c level between the two groups. There is 

significant increase in HbA1c level in group I compared to the group II. 

 

Table 5: The mean, standard deviation and SEM of Cholesterol levels in serum 

of diabetic patients with and without alteration in lipids. 

SEM Mean±𝐒𝐃 Groups 

14.23 288.96±71.17 Group I 

4.06 169.25±20.32 Group II 
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Table 6: P values significance and t-test value of cholesterol in plasma. 

t-test  P values  

Significance 
Groups 

  

8.087 
 

Statistically significant 

 

Group I 

Group II 

 

 

 

Figure 3: Cholesterol level in plasma of diabetic patients with and without 

alteration in lipids. 

 
The mean, standard deviation, P value and t-test value for cholesterol in the two 

groups are shown in 3.1 and 3.2  respectively. In the present study it was found that 

there is significant difference in the cholesterol levels between the two groups (group 

I & group II). There is significant increase in cholesterol level in group I compared to 

the group II. 

 

Table  7: The mean, standard deviation and SEM of HDL-cholesterol levels in 

plasma of diabetic patients with and without alteration in lipids. 

SEM Mean±𝐒𝐃 Groups 

1.30 35.21±6.51 Group I 

1.23 44.00±6.15 Group II 

 

Table 8 : P value significance and t-test values of HDL-cholesterol in plasma. 

t-test 
P values 

Significance 
Groups 

 

4.90 

 

Statistically significant 

 

Group I 

Group II 
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Figure 4: The mean of HDL-cholesterol levels in plasma of diabetic patients with 

and without alteration in lipids. 

The mean, standard deviation, P value and t-test value for HDL-cholesterol in the two 

groups are shown in the table 4.1 and 4.2 respectively. In the present study it was 

found that there is significant difference in the HDL-cholesterol levels between the 

two groups (group I & group II). There is significant decrease in HDL-cholesterol 

levels in group I compared to the group II. 

 

Table 9 : The mean, standard deviation and SEM of LDL- cholesterol in plasma 

of diabetic patients with and without alteration in lipids. 

 

SEM Mean±𝐒𝐃 Groups 

13.91 225.58±69.58 Group I 

2.94 106.35±14.74 Group II 

 

Table 10 : P value significance and t-test value of LDL-cholesterol in plasma. 

 

t-test  P values  

Significance 
Groups 

  

8.38 
 

Statistically significant 

 

Group I 

  Group II 
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Figure 5: The mean values of LDL-cholesterol in serum of diabetic patients with 

and without alteration in lipids. 

 
The mean, standard deviation, P value and t-test value for LDL-cholesterol in the two 

groups are shown in the table 5.1 and 5.2 respectively. In the present study it was 

found that there is significant difference in the LDL-cholesterol levels between the 

two groups (group I & group II). There is significant increase in HDL-cholesterol 

levels in group I compared to the group II. 

 

Table 11 : The mean, standard deviation and SEM of VLDL-cholesterol in 

serum of diabetic patients with and without alteration in lipids. 

SEM Mean±𝐒𝐃 Groups 

2.15 29.53±10.76 Group I 

0.90 18.10±4.52 Group II 

 

Table 12 : P value significance and t-test of VLDL-cholesterol in serum. 

t-test  P values  

Significance 
Groups 

  

  4.89 
 

Statistically significant 

 

Group I 

  Group II 

 

 

 

Figure 6 : The mean of VLDL levels in serum of diabetic patients with and 

without alteration in lipids. 
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The mean, standard deviation, P value and t-test value for VLDL-cholesterol in the 

two  are shown in table 6.1 and 6.2 respectively. In the present study it was found that 

there is significant difference in the VLDL-cholesterol levels between the two groups 

(group I & group II). There is significant increase in VLDL-cholesterol levels in 

group I compared to the group II. 

 

 

Table 13 : The mean, standard deviation and SEM of Triglyceride in serum of 

diabetic patients with and without alteration in lipids. 

SEM Mean±𝐒𝐃 Groups 

10.55 142.41±52.78 Group I 

5.75 93.10±28.74 Group II 

 

 

Table 14 : P value significance and t-test value of Triglyceride levels in serum of 

diabetic patients with and without alteration in lipids. 

t-test  P values  

Significance 
Groups 

 

4.10 
 

Statistically significant 

 

Group I 

Group II 

 

 

Figure 7 : The mean of Triglyceride levels in serum of diabetic patients with and 

without alteration in lipids. 

 
The mean, standard deviation, P value and t-test value for Triglyceride in the two 

groups are shown in table 7.1 and 7.2 respectively. In the present study it was found 

that there is significant difference in the Triglyceride levels between the two groups 

(group I & group II). There is significant increase in Triglyceride levels in group I 

compared to the group II. 

 

Table 15 : The mean, standard deviation and SEM of MDA in plasma of diabetic 

patients with and without alteration in lipids. 

SEM Mean±𝐒𝐃 Groups 

0.57 9.12±2.87 Group I 

0.55 4.81±2.78 Group II 
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Table 16: P value significance and t-test value of MDA levels in serum of diabetic 

patients with and without alteration in lipids. 

t-test  P values  

Significance 
Groups 

 

5.39 
 

Statistically significant 

 

Group I 

  Group II 

 

 

Figure 8: The mean of MDA levels in serum of diabetic patients with and 

without alteration in lipids. 

 
The mean, standard deviation, P value and t-test value for MDA in the two groups are 

shown in table 8.1 and 8.2 respectively. In the present study it was found that there is 

significant difference in the MDA levels between the two groups (group I & group II). 

There is significant increase in MDA levels in group I compared with the group II. 

 

Table 17: The mean, standard deviation and SEM of SOD activity in plasma of 

diabetic patients with and without alteration in lipids. 

SEM Mean±𝐒𝐃 Groups 

0.19 1.88±0.95 Group I 

0.27 3.62±1.39 Group II 

 

Table 18: P value significance and t-test value of SOD activity in serum of 

diabetic patients with and without alteration in lipids. 

t-test  P values  

Significance 
Groups 

 

5.16 
 

Statistically significant 

 

Group I 

  Group II 
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Figure 9: The mean of SOD activity levels in serum of diabetic patients with and 

without alteration in lipids. 

 
The mean, standard deviation, P value and t-test value for SOD activity in the two 

groups are shown in table 9.1 and 9.2 respectively. In the present study it was found 

that there is significant difference in the SOD activity levels between the two groups 

(group I & group II). There is significant decrease in SOD activity levels in group I 

compared to the group II. 

 

 

Discussion: 

 

Diabetes mellitus has been known to be a state of excess generation of free 

radicals contributed by several mechanisms, including hyperglycemia and reducing in 

antioxidant levels causing oxidative stress which leads to the development and 

complications of diabetes mellitus. Oxidative stress is the existence of products called 

free radicals and reactive oxygen species (ROS) which are formed under normal 

physiological conditions but become deleterious when not being quenched by the 

antioxidant systems [27]. 

Excessive production of free radicals has been observed in type II (non-insulin 

dependent) diabetes by several studies. Study has shown increase in lipid peroxidation 

due to elevated free radicals in type II diabetes mellitus [2], the study was also 

supported by [31]. Lipid peroxidation products (MDA levels) were higher in patients 

with uncontrolled type 2 diabetes compared to patients with controlled type 2 diabetes 

[12]. It has been investigated that patients with diabetics have higher MDA and 

hemosylated hemoglobin levels in their blood serum [10]. It was observed that the 

decrease in the activity of the SOD was in parallel to the increase of lipid 

peroxidation. This decrease in SOD activity may be due to the effect of increased 

oxygen-derived free radicals on SOD [1]. It was also found that decrease in SOD 

activity of patients with changes in lipid profile [15]. Study which has been made by ( 

McMurray et al 1993) has shown an increase in MDA, to be indirectly proportional to 

levels of enzymatic antioxidant activity. The decrease in SOD activity results from the 

effect of increased oxygen-derived free radicals [4]. 

In the present study HbA1c, cholesterol, LDL-cholesterol, VLDL-cholesterol, 

triglyceride and MDA were statistically significant between the two groups, they were 

higher in the group I compared with the group II. Furthermore, the concentrations of 

HDL-cholesterol and SOD activity were significantly lower in group I as compared to 
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group II. The same findings were observed by  [10]. High levels of total cholesterol 

appear due to increased cholesterol synthesis or may be attributed to decreased 

muscular exercise or inhibition of cholesterol catabolism [23]. 

Triglyceride levels changes according to the glycemic control or may be due to 

insulin deficiency which results in faulty glucose utilization causing hyperglycemia 

and mobilization of fatty acids from adipose tissue [23].   

The increased plasma lipid peroxidation and decreased HDL-cholesterol that have 

been observed during the study in patients with type II diabetes mellitus indicate that 

they may predispose to the development of cardiovascular complications. The present 

study also showed the direct correlation between lipid peroxidation and serum lipids 

in diabetes mellitus  [18]. 

Lipid peroxidation (MDA) which is markedly increased in the present study in group 

I compared with the group II may be due to increased level of lipids, lipoprotein and 

lipid peroxides in plasma [23, 9]. Elevated levels of lipid peroxidation (MDA) in 

diabetes mellitus may be also due to the alteration of function of erythrocytes 

membrane leading to inhibition the activity of superoxide dismutase enzyme(SOD) 

which leads to accumulation of superoxide radicals causing the maximum 

peroxidation and tissue damage [7]. Study showed that oxidative stress may be 

increased in diabetes due to the increase in Lipid Profiles and Lipid Peroxidation in 

Patients with Type 2 Diabetes [14]. 

Estimation of lipid peroxidation along with other lipid profile in diabetes mellitus is 

very useful as it may serve as a useful monitor to judge the progress of the patient. 

 

 

  

. 

Conclusion: 

The present study 'A comparative study on oxidative stress in diabetic patients 

with and without altered lipid pattern' was carried out at Alshorok lab in Obary 

region. The study group consists of 80 diabetes mellitus patients between the age 35-

65 years of both sexes (male & female). The study was carried out by the collection of 

Fasting and random venous blood sample of diabetic patient. The patients were 

divided into two groups. 

• Group I: 40 blood samples of diabetic patients with alteration in lipids. 

• Group II:40 blood samples of diabetic patients without alteration in lipids. 

All the samples were analyzed for glucose, HbA1c, cholesterol, HDL-cholesterol, 

LDL-cholesterol, VLDL-cholesterol, triglyceride, MDA and SOD activity.  

It is concluded from the present study that with progression of diabetes, changes in 

lipids lead to increase in MDA levels and as a consequence lipid peroxidation takes 

place which leads to an increase in free radicals activity in type 2 diabetes and then an 

imbalance occurs in the antioxidant status to compact the oxidant injury. Therefore, 

good metabolic control of hyperglycemia will prevent in alteration in lipid 

metabolism and peroxidation, which may help in good prognosis and preventing 

manifestation of vascular and secondary complication in diabetes mellitus and also 

monitoring of antioxidant parameters in diabetic patients could be of vital importance 

in prevention of development of complications in diabetic patients. 
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 الملخص

لعديد من الدراسات تم القيام بها حول دور الجذور الحرة في العديد من الأمراض  وكذالك دور ا

السكري يعتبر أحد الأمراض التي  تؤدي إلى  داءمضادات الأكسدة في منع حدوث الأمراض. من المعروف أن 

حدوث عدم التوازن بين الجذور الحرة ومضادات الأكسدة وهذا يؤدي إلى ما يعرف بالإجهاد التأكسدي. هذه 

الدراسة تهدف إلي القيام  بدراسة مقارنة على الإجهاد التأكسدي ومضادات الأكسدة لمرضي النوع الثاني )الغير 

ن( للداء السكري مع أو بدون حدوث تغير في مستويات الدهون. درجة تأكسد الدهون تم معتمد على الانسولي

ه الدراسة أيضا تم قياس كل من ذبالترافق مع قياس مستويات الدهون. في ه  MDAقياسها  من خلال قياس

من  80. استهدفت الدراسة حوالي Superoxide dismutase (SOD)ومضاد الأكسدة  HBA1cالجلوكوز و 

مرضي الداء السكري الغير معتمد علي الانسولين حيث تم تقسيمهم اعتمادا علي التغيرات في مستويات الدهون 

مرضى مصابين بداء ى الداء السكري. المجموعة الأولى من مرض 40إلي مجموعتين كل مجموعة تتكون من 

مصابين بالداء السكري مع عدم  السكري مع وجود تغير في مستويات الدهون أما المجموعة الثانية أيضا مرضي

حدوث تغير في مستويات الدهون.  الدراسة اظهرت أن مستويات كل من الكولسترول الكلي والجلسريدات 

كانت مرتفعة في المجموعة الاولي بالمقارنة مع المجموعة  MDAوVLDLو HBA1cو LDL الثلاثية والـ   

أيضا أظهرت النتائج أن هناك انخفاض في مستويات  الثانية أي ان هناك فروق معنوية بين المجموعتين.

بالمقارنة مع المجموعة الثانية أي أن هناك فروق معنوية بين  ىفي المجموعة الأول  SODو الـ  HDLالـ

زيادة في أكسدة الدهون )ارتفاع إلى المجموعتين. الدراسة أظهرت أن التغير في مستويات الدهون يؤدي 

MDAوالذي يكون بالتواز )( ي مع انخفاض مضاد الاكسدةSOD والـ )HDL  وبالتالي زيادة في مستويات

إلى ذا يشير لحرة محدثة عدم التوازن بينها وبين مضادات الاكسدة وبالتالي حدوث الاجهاد التأكسدي وهذور االج

نتيجة لحدوث الإجهاد  أن مرضي النوع الثاني لداء السكري عرضة للإصابة بمضاعفات أمراض القلب

 التأكسدي.

 

 


