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SUMMARY& CONCLUSION 

Cellular energy metabolism consists of a number of pathways. Mitochondrial 
respiration and ATP synthesis are two pathways lying at the heart of metabolism. 
Mitochondrial respiration consists of the oxidation of mitochondrial substrate (NADH) 
supplied by nutrients which couple the electron transport chain (ETC) to the pumping of 
proton out across the mitochondrial membrane. The ATP synthase couples the transport of 
proton across the membrane to the synthesis of ATP inside the mitochondrial matrix. Thus 
mitochondria convert energy stored in nutrient into ATP/ADP that drives work within the 
body. However, nothing comes without cost. Molecular oxygen, the final electron acceptor 
for cytochrome c oxidase, is ultimately reduced to water. However, a small quantity of O2 
may be incompletely reduced as a leakage of single electrons, causes the reduction of O2 to 
superoxide (O2¯˙). Intracellular signaling effectors, including H2O2 reflect the balance 
between the electron leak from the electron transport system, superoxide formation and 
scavenging of H2O2 by endogenous antioxidants in the matrix. 

In physiological conditions a homeostatic balance exists between endogenous 
oxidants, ROS formation and their elimination by endogenous antioxidants. However, 
under conditions of overnutrition and physical inactivity, typical to those facing metabolic 
syndrome, the oversupply of substrates generating surplus reducing equivalents could in 
turn be expected to elevate the redox state and increasing oxidative stress. 

We focus in the present work on oxidative stress events leading to individual disease 
factor appearance in metabolic syndrome patients. Metabolic syndrome patients show 
altered mitochondrial metabolism as evidenced by more than 100% increase in 8-OHdG (a 
critical biomarker of oxidative stress) compared to control. Metabolic abnormalities 
detected in our results defined the presence of abdominal obesity (increased waist 
circumference), IR along with its associated hyperinsulinemia, elevated TG and fasting 
glucose, low HDL and high blood pressure. 

We obtain also a linear combination of variables, including: waist circumference, 
hypertension, hyperglycemia, IR, dyslipidemia and oxidative stress markers (8-OHdG, 
MDA and SOD). Abdominal obesity (increase WC) is consistent with increased oxidative 
stress markers, representing the trigger for systemic oxidative alterations. Positive 
correlation between fasting glucose and 8-OHdG suggests a role of hyperglycemia in 
increase of intracellular glucose metabolism and consequent increase in ROS production. 

High plasma oxidative stress markers (8-OHdG& MDA) correlate also positively 
with elevated TG, LDL and with low HDL. Also, Malondialdehyde (lipid peroxidation 
index) correlates with low HDL. It is likely that stressors in various forms hit the organism 
at many different levels (molecular integration between lipid and glucose) and that this 
adds up to a pathogenic process moving toward insulin resistance obtained in our results. 
Thus, oxidative stress plays a number of potential mechanisms in the pathophysiology of 
metabolic syndrome. 

Positive correlation between oxidative stress markers and insulin resistance in our 
metabolic syndrome patients may suggest that several factors that cause insulin resistance 
have a common pathway in the excessive formation of ROS. Thus, the present work links 
intracellular metabolic balance to the control of insulin sensitivity. We also place the 
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etiology of obesity-induced insulin resistance, which is a component of metabolic 
syndrome in the context of mitochondrial bioenergetics. 

Several studies have suggested that increased oxidants by chronic overnutrition 
coupled with decreased endogenous antioxidant capacity results in oxidative stress. In the 
present work a significant decrease in total SOD enzyme suggests decreased endogenous 
mitochondrial capacity in our metabolic syndrome patients. 

Accordingly, for many years, interest has focused on strategies that enhance removal 
of ROS using either antioxidants or drugs that enhance endogenous antioxidant defense. 
Another object in the present study was to evaluate the prognostic value of oxidative stress 
markers in a group of metabolic syndrome subjects receiving atorvastatin treatment (a 
synthetic lipid-lowering agent), and a second group receiving atorvastatin plus vitamin E 
(as an antioxidant), both groups were followed up for 3 months. 

Our results reveal improvements in the quantitative estimation of oxidative stress 
markers (8-OHdG, MDA and SOD) in both groups. However, this level of 
supplementation with combined treatment (atorvastatin+ vitamin E) did not alter 
significantly 8-OHdG, while it decreased significantly MDA and LDL levels when 
compared with treatment with atorvastatin alone, reflecting the importance of antioxidant 
vitamins in reducing lipid peroxidation and oxidative stress level. 

Therefore, combination therapy that simultaneously addresses multiple mechanisms 
for the pathogenesis of metabolic disorders is an attractive emerging concept for slowing 
progression of oxidative stress complications. Combined therapy with statins and 
antioxidant vitamins demonstrates additive beneficial effects on dyslipidemia and lipid 
peroxidation when compared with monotherapies in patients with metabolic syndrome and 
cardiovascular risk factors due to both distinct and interrelated mechanisms. These additive 
beneficial effects of combined therapies are consistent with laboratory and recent clinical 
studies. Thus, combination therapy may be an important paradigm for treating and slowing 
progression of atherosclerosis, coronary heart disease, and co-morbid metabolic disorders 
characterized by endothelial dysfunction and hyperlipidemia. 

We suggest that oxidative stress markers correlate with outcomes in metabolic 
syndrome patients treated with atorvastatin revealing antioxidant properties of atorvastatin 
by reducing lipid peroxidation (MDA) and ROS production (8-OHdG). Significant 
reduction in cholesterol, LDL, TG and obvious increase in HDL in both groups was also 
obtained. 

We can suggest also that the beneficial effect of atorvastatin appear to be greater than 
that might be expected from changes in lipid levels alone, and as a result of a direct 
decrease in oxidative stress. 

We can suggest that mitochondrial dysfunction leading to increased oxidative stress 
markers (8-OHdG& MDA) may occur during overnutrition coupled with limited physical 
activity, and thereby contribute to the genesis and maintenance of the metabolic syndrome. 

We suggest a great benefit of dietary intervention for the metabolic syndrome 
population, i.e. simply reestablishing cellular metabolic balance by limiting caloric intake 
and/or increasing metabolic demand through increased physical activity. Insulin resistance, 
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elevated triglycerides and defect of mitochondrial oxidative capacity are all related 
abnormalities switched-on in response to metabolic stress. We can say also that oxidative 
stress may be a major determinant factor in the loss of both insulin sensitivity and 
mitochondrial function associated with overnutrition. Thus oxidative stress plays a number 
of potential mechanisms in the pathophysiology of metabolic syndrome. 

Thus present study suggests that mitochondrial dysfunction leading to oxidative 
stress as evidenced by increased (8-OHdG& MDA) is a consequence of altered cellular 
metabolism that develops with nutritional overload. We recommend further testing and 
exploration of this proposal for the role of mitochondria in the metabolic syndrome which 
may contribute to our understanding of its origin, maintenance and the development of 
further therapy.
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APPENDIX 

Table (I):  Age (years), body mass index (kg/m2), waist circumference (cm), waist-
hip ratio (WHR), systolic and diastolic blood pressure (B.P) of normal control 
subjects. 

Case 

number 
Age (years) 

BMI 

(kg/m2) 
WC (cm) WHR 

Systolic BP 

(mmHg) 

Diastolic 

BP 

(mmHg) 

1 40 24.51 81 0.85 120 80 

2 45 22.66 93 0.86 130 80 

3 44 24.15 86 0.868 120 75 

4 40 25.56 89 0.89 110 70 

5 43 24.49 93 0.86 120 80 

6 46 25.10 96 0.9142 130 85 

7 44 25.73 90 0.86 130 80 

8 52 25.62 90 0.9 125 85 

9 53 25.90 95 0.87 120 80 

10 49 25.85 92 0.89 120 85 

11 56 27.46 94 0.903 130 90 

12 49 25.06 87 0.805 120 80 

13 47 24.86 87 0.887 130 85 

14 47 23.74 86 0.886 120 80 

15 49 23.84 85 0.885 135 80 

16 48 26.37 93 0.89 120 80 

17 43 25.85 89 0.88 120 80 

18 46 24.30 88 0.846 110 75 

19 55 24.15 85 0.876 120 85 

20 49 25.28 92 0.8679 110 70 

Range 40-56 22.66-27.46 81-96 0.81-0.91 110-135 70-90 

Mean ±SD 47.25 ±4.45 25.02 ±1.09 89.55±3.94 0.87 ±0.02 122 ±7.14 80.25 ±4.99 
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Table (II):  Age (years), body mass index (kg/m2), waist circumference (cm), waist-
hip ratio (WHR), systolic and diastolic blood pressure (B.P) of metabolic syndrome 
patients. 

Case 
number 

Age 
(years) 

BMI 
(kg/m2) 

WC (cm) WHR 
Systolic BP 
(mmHg) 

Diastolic 
BP 

(mmHg) 

1 57 45.87 127 1.09 170 110 
2 56 44.46 124 1.04 160 105 
3 49 43.07 122 1.04 150 105 
4 49 41.53 122 1.15 150 105 
5 49 41.45 121 1.13 140 100 
6 54 40.79 117 1.08 140 100 
7 47 40.70 121 1.02 140 100 
8 43 40.30 119 1.03 140 100 
9 45 39.91 115 1.19 140 95 
10 44 39.41 119 1.11 135 95 
11 43 38.39 121 1.16 135 95 
12 43 38.20 117 1.08 135 95 
13 47 38.01 119 1.07 130 95 
14 41 35.19 114 1.06 130 95 
15 40 31.74 107 1.13 130 80 
16 56 48.90 130 1.10 180 110 
17 55 47.02 125 1.0869 165 110 
18 52 45.33 123 1.05 145 105 
19 49 43.25 122 1.119 140 100 
20 49 42.30 120 1.13 140 100 
21 48 41.82 113 1.0089 140 100 
22 47 40.96 119 1.09 140 100 
23 45 40.48 119 1.0258 140 100 
24 45 39.91 118 1.216 140 100 
25 44 38.62 116 1.08 140 95 
26 43 38.27 115 1.1057 140 95 
27 43 37.11 114 1.055 140 95 
28 42 35.26 120 1.08 135 95 
29 41 33.13 111 1.0277 135 95 
30 40 32.69 108 1.1739 130 90 

 
Range 

 

40–57 
 

31.74-48.9 
 

107-130 
 

1.01-1.22 
 

130-180 
 

80-110 
 

 
Mean ±SD 

 

46.87 ±5 
 

40.14±4.09 118.6±5.13 1.09 ±0.05 142.5±11.87 98.83±6.25 
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Table (III): Systolic and diastolic blood pressure (B.P) of metabolic syndrome 
subgroups (IIa)& (IIb) after treatment with either atorvastatin or (atorvastatin + 
vitamin E). 

 
 

Case number 
 

 
MS patients subgroup (IIa) 

 
MS patients subgroup (IIb) 

 
Systolic B.P 

 

 
Diastolic B.P 

 
Systolic B.P 

 
Diastolic B.P 

1 170 105 170 110 
2 160 105 170 110 
3 145 110 140 100 
4 155 105 135 100 
5 140 100 130 105 
6 140 100 135 90 
7 150 100 140 100 
8 140 100 140 95 
9 135 95 140 110 
10 135 90 140 100 
11 140 95 140 90 
12 130 90 145 95 
13 130 95 140 100 
14 120 90 130 90 
15 120 90 120 85 

 
Range 

 

 
120 – 170 

 
90 – 110 

 
120 – 170 

 
85 – 110 

 
Mean ±SD 

 

 
140.66 ±13.87 

 
98 ±6.49 

 
141 ±13.25 

 
98.66 ±7.89 
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Table (IV): Fasting serum glucose (mg/dL), serum insulin (µIU/mL) and homeostasis 
model assessment-insulin resistance (HOMA-IR) of normal control subjects. 

 
Case number 

 

 
Fasting glucose 

(mg/dL) 

 
Serum insulin 
(µIU/mL) 

 
HOMA-IR 

1 95 9 2.11 
2 84 8.5 1.76 
3 88 9 1.96 
4 93 7 1.61 
5 85 7.5 1.57 
6 82 10 2.02 
7 87 8 1.72 
8 86 9.2 1.95 
9 100 9.8 2.42 
10 81 6 1.20 
11 79 9.6 1.87 
12 84 5 1.04 
13 92 8 1.82 
14 97 7.4 1.77 
15 75 4.4 0.81 
16 83 7 1.43 
17 86 9 1.91 
18 96 7.4 1.75 
19 91 8.6 1.93 
20 90 9 2.00 

 
Range 

 

 
75 – 100 

 
4.4 – 10 

 
0.81 – 2.42  

 
Mean ±SD 

 

 
87.7 ±6.48 

 
7.97 ±1.53 

 
1.73 ±0.378 
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Table (V): Fasting serum glucose (mg/dL), serum insulin (µIU/mL) and homeostasis 
model assessment-insulin resistance (HOMA-IR) of metabolic syndrome subgroup 
(IIa) before and after treatment with atorvastatin. 

 

 

Case 

number 

 

 

Fasting glucose (mg/dL) 

 

 

Serum insulin (µIU/mL) 

 

HOMA-IR 

 

Before treat. 

 

 

After treat. 

 

Before 

treat. 

 

After treat. 

 

Before 

treat. 

 

After treat. 

1 240 245 12 11.8 7.11 7.11 

2 200 190 14 14.3 6.91 6.7 

3 143 152 17 15 6 5.63 

4 140 145 17 16.6 5.88 5.94 

5 129 138 19 18.6 6.05 6.34 

6 128 129 19 22 6 7.01 

7 120 114 20 19.6 5.93 5.52 

8 118 123 20 23 5.83 6.99 

9 114 124 22 23 6.19 7.04 

10 113 106 14 21.5 3.91 5.63 

11 110 120 24 19 6.52 5.63 

12 109 99 24 23.5 6.46 5.74 

13 107 101 26 31 6.87 7.73 

14 105 110 27 26.5 7 7.2 

15 94 97 29 30.5 6.73 7.3 

Range 94 – 240 97 – 245 12 – 29 11.8 – 31 3.91 – 7.11 5.52 – 7.73 

Mean ±SD 131.33±39.03 132.86±39.44 20.26±5.04 21.06±5.55 6.22±0.78 6.5±0.75 
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Table (VI): Fasting serum glucose (mg/dL), serum insulin (µIU/mL) and homeostasis 
model assessment-insulin resistance (HOMA-IR) of metabolic syndrome subgroup 
(IIb) before and after treatment with atorvastatin + vitamin E. 

 
 

Case 
number 

 

 
Fasting glucose (mg/dL) 

 

 
Serum insulin 
(µIU/mL) 

 
HOMA-IR 

 
Before treat. 

 

 
After treat. 

 
Before 
treat. 

 
After treat. 

 
Before 
treat. 

 
After treat. 

1 160 179 14 16 5.53 7.07 
2 150 130 17 17.4 6.3 5.59 
3 140 132 18 20 6.22 6.52 
4 130 120 19 19.5 6.1 5.76 
5 126 133 20 19.6 6.22 6.44 
6 121 119 20 20.5 5.98 6.02 
7 117 110 21 19.8 6.07 5.38 
8 115 109 22 22.5 6.25 6.06 
9 113 109 23 23.6 6.42 6.35 
10 110 112 17 22.4 4.62 6.21 
11 109 102 24 25 6.46 6.3 
12 108 103 25 22 6.67 5.6 
13 104 119 27 28.6 6.93 8.4 
14 95 99 29 28.4 6.8 6.94 
15 88 85 31 30 6.74 6.3 

 
Range 

 

 
88 – 160 

 

 
85 – 179 

 

 
14 – 31 

 

 
16 – 30 

 

 
4.62 – 6.93 

 

 
5.38 – 8.4 

 
 

Mean ±SD 
 

119.06 ±19.59 117.4 ±21.51 21.8 ±4.75 22.35 ±4.13 6.22 ±0.57 6.32 ±0.74 
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Table (VII): High-density lipoprotein (HDL mg/dL), triglycerides (TG mg/dL), total 
cholesterol (mg/dL) and low-density lipoprotein (LDL mg/dL) of normal control 
subjects. 

 
Case number 

 

 
HDL (mg/dL) 

 
Triglycerides 
(mg/dL) 

 
T.Cholest 
(mg/dL) 

 
LDL (mg/dL) 

1 40 142 160 91.6 
2 49 129 174 99.2 
3 65 137 166 73.6 
4 61 121 153 67.8 
5 52 149 135 53.2 
6 36 143 185 120.4 
7 60 139 149 61.2 
8 44 134 178 107.2 
9 39 133 163 97.4 
10 44 136 144 72.8 
11 48 140 175 99 
12 59 135 139 53 
13 50 139 145 67.2 
14 55 129 159 78.2 
15 47 144 164 88.2 
16 52 141 155 74.8 
17 56 130 190 108 
18 62 146 182 90.8 
19 54 137 141 59.6 
20 47 126 162 89.8 

 
Range 

 

 
36 – 65 

 

 
121 – 149 

 

 
135 – 190 

 

 
53 – 120.4 

 
 

Mean ±SD 
 

 
51 ±8.1 

 
136.5 ±7.05 

 
160.95 ±16.06 

 
82.65 ±19.35 
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Table (VIII): High-density lipoprotein (HDL mg/dL), triglycerides (TG mg/dL), total 
cholesterol (mg/dL) and low-density lipoprotein (LDL mg/dL) of metabolic syndrome 
subgroup (IIa) before treatment with atorvastatin. 

 
Case number 

 

 
HDL (mg/dL) 

 
Triglycerides 
(mg/dL) 

 
T.Cholest 
(mg/dL) 

 
LDL (mg/dL) 

1 24 490 333 211 
2 30 330 295 199 
3 32 420 310 194 
4 35 259 290 203.2 
5 37 280 300 207 
6 36 310 305 207 
7 36 250 290 204 
8 30 220 260 186 
9 30 210 270 198 
10 31 230 260 183 
11 32 190 250 180 
12 33 230 260 181 
13 34 210 235 159 
14 39 180 240 165 
15 46 168 240 160.4 

 
Range 

 

 
24 – 46 

 
168 – 490 

 
235 – 333 

 
159 – 211 

 
Mean ±SD 

 

 
33.66 ±5 

 
265.13 ±90.3 

 
275.86 ±29.67 

 
189.17 ±17.41 
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Table (IX): High-density lipoprotein (HDL mg/dL), triglycerides (TG mg/dL), total 
cholesterol (mg/dL) and low-density lipoprotein (LDL mg/dL) of metabolic syndrome 
subgroup (IIa) after treatment with atorvastatin. 

 
Case number 

 

 
HDL (mg/dL) 

 
Triglycerides 
(mg/dL) 

 
T.Cholest 
(mg/dL) 

 
LDL (mg/dL) 

1 26 390 233 129.02 
2 31 284 207 118.39 
3 33 361 217 111.32 
4 37 223 203 121.877 
5 41 188 198 119.04 
6 38 267 214 122.56 
7 38 215 203 122.38 
8 34 147 172 108.52 
9 31 181 189 121.53 
10 35 154 172 106.06 
11 33 163 175 108.88 
12 37 154 172 103.82 
13 37 165 163 93.1 
14 41 110 161 98.245 
15 48 144 168 91.034 

 
Range 

 

 
26 – 48 

 
110 – 390 

 
161 – 233 

 
91 – 129.02 

 
Mean ±SD 

 

 
36 ±5.19 

 
209.73 ±82.06 

 
189.8 ±22.51 

 
111.71 ±11.64 
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Table (X): High-density lipoprotein (HDL mg/dL), triglycerides (TG mg/dL), total 
cholesterol (mg/dL) and low-density lipoprotein (LDL mg/dL) of metabolic syndrome 
subgroup (IIb) before treatment with atorvastatin + vitamin E. 

 
Case number 

 

 
HDL (mg/dL) 

 
Triglycerides 
(mg/dL) 

 
T.Cholest 
(mg/dL) 

 
LDL (mg/dL) 

1 29 250 280 201 
2 30 408 320 208.4 
3 33 270 300 213 
4 31 230 280 203 
5 28 220 285 213 
6 28 350 326 228 
7 35 300 295 200 
8 30 260 280 198 
9 30 200 230 160 
10 32 210 265 191 
11 33 215 240 164 
12 34 230 240 160 
13 35 200 240 165 
14 39 155 260 190 
15 44 150 240 166 

 
Range 

 

 
28 – 44 

 
150 – 408 

 
230 – 326 

 
160 – 228 

 
Mean ±SD 

 

 
32.73 ±4.33 

 
243.2 ±68.56 

 
272.06 ±30.41 

 
190.69 ±22.3 
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Table (XI): High-density lipoprotein (HDL mg/dL), triglycerides (TG mg/dL), total 
cholesterol (mg/dL) and low-density lipoprotein (LDL mg/dL) of metabolic syndrome 
subgroup (IIb) after treatment with atorvastatin + vitamin E. 

 
Case number 

 

 
HDL (mg/dL) 

 
Triglycerides 
(mg/dL) 

 
T.Cholest 
(mg/dL) 

 
LDL (mg/dL) 

1 35.67 175 173.6 102.93 
2 36.9 285.6 198.4 104.38 
3 40.59 189 186 107.61 
4 38.13 161 173.6 103.27 
5 34.44 154 176.7 111.46 
6 34.44 245 202.12 118.68 
7 39.2 201 194.7 115.3 
8 36.9 182 173.6 100.3 
9 33.6 134 151.8 91.4 
10 39.36 147 164.3 95.54 
11 40.59 150.5 148.8 78.11 
12 41.82 161 148.8 74.78 
13 41.6 140 148.8 79.2 
14 47.97 108.5 161.2 91.53 
15 45.98 129 168 96.22 

 
Range 

 

 
33.6 – 47.97 

 
108.5 – 285.6 

 
148.8 – 202.12 

 
74.78 – 118.68 

 
Mean ±SD 

 

 
39.14 ±4.14 

 
170.84 ±45.86 

 
171.36 ±18.03 

 
98.04 ±13.31 
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Table (XII): Serum 8-hydroxy-2'-deoxyguanosine (8-OHdG ng/mL), 
malondialdehyde (MDA nmol/mL) and superoxide dismutase (SOD unit/mL) of 
normal control subjects. 

 
Case number 

 

 
8-OHdG (ng/mL) 

 
MDA (nmol/mL) 

 
SOD (U/mL) 

1 7.7 2 13 
2 5.8 2.4 11.1 
3 5.4 3 11 
4 5.5 2.9 10.9 
5 5 3.3 10.6 
6 7.5 4.5 7.9 
7 5.6 3.5 9.9 
8 6.3 4.2 8 
9 7.2 4.1 8.3 
10 5.3 2.6 9.4 
11 6.5 3.9 8.5 
12 4.9 3.1 9.2 
13 4.8 3.3 9 
14 4.7 3.3 8.8 
15 4.5 2.9 8.7 
16 4.3 2.4 8.6 
17 4 3.4 9.3 
18 3.1 6 9.6 
19 4.1 2.5 9.8 
20 1.8 2 10.4 

 
Range 

 

 
1.8 – 7.7 

 
2 – 6 

 
7.9 – 13 

 
Mean ±SD 

 

 
5.2 ±1.44 

 
3.26 ±0.94 

 
9.6 ±1.27 
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Table (XIII): Serum 8-hydroxy-2'-deoxyguanosine (8-OHdG ng/mL), 
malondialdehyde (MDA nmol/mL) and superoxide dismutase (SOD unit/mL) of 
metabolic syndrome subgroup (IIa) before and after treatment with atorvastatin. 

 
 

Case 
number 

 
8-OHdG (ng/mL) 

 

 
MDA (nmol/mL) 

 
SOD (U/mL) 

 
Before 
treat. 

 

 
After treat. 

 
Before 
treat. 

 
After treat. 

 
Before 
treat. 

 
After treat. 

1 19.4 13.8 12.0 8.4 5.0 6.1 
2 18.6 13.3 11.9 7.6 5.0 6.1 
3 18.4 12.0 11.3 7.9 5.1 6.3 
4 16.9 12.1 11.2 7.8 5.4 6.6 
5 15.4 11.0 11.2 7.6 5.6 6.8 
6 13.7 9.8 11.2 6.7 5.6 6.8 
7 13.2 9.1 11.0 7.7 5.7 7.0 
8 13.0 9.3 11.0 6.7 5.7 7.0 
9 12.3 8.8 10.9 7.6 5.8 7.1 
10 11.8 7.7 10.6 6.5 6.0 7.3 
11 11.0 7.9 10.5 7.4 6.1 7.5 
12 9.8 7.0 10.2 7.1 6.1 7.5 
13 6.4 4.1 10.0 7.0 6.1 7.5 
14 5.6 4.0 8.3 5.8 6.6 8.0 
15 4.4 4.6 7.7 5.4 6.9 8.4 

 
Range 

 

 
4.4 – 19.4 

 
3.2 – 13.8 

 
7.7 – 12 

 
5.4 – 8.4 

 
5 – 6.9 

 
6.1 – 8.4 

 
Mean ±SD 

 

 
12.66 ±4.7 

 
8.87 ±3.31 

 
10.6 ±1.19 

 
7.14 ±0.81 

 
5.78 ±0.54 

 
7.06 ±0.65 
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Table (XIV): Serum 8-hydroxy-2'-deoxyguanosine (8-OHdG ng/mL), 
malondialdehyde (MDA nmol/mL) and superoxide dismutase (SOD unit/mL) of 
metabolic syndrome subgroup (IIb) before and after treatment with atorvastatin + 
vitamin E. 

 
 

Case 
number 

 
8-OHdG (ng/mL) 

 

 
MDA (nmol/mL) 

 
SOD (U/mL) 

 
Before treat. 

 

 
After treat. 

 
Before 
treat. 

 
After treat. 

 
Before 
treat. 

 
After treat. 

1 18.87 12.27 12 7.32 4.898 6.24 
2 18.38 11.95 11.9 7.26 5.084 6.27 
3 17.65 11.37 11.6 7.08 5.27 6.47 
4 15.93 10.36 11.3 6.89 5.332 6.54 
5 14.22 10.15 11.2 6.40 5.456 6.92 
6 13.48 8.76 11 5.94 5.58 6.98 
7 13.24 6.35 11 5.97 5.642 7.14 
8 12.26 7.97 10.5 5.94 5.766 7.38 
9 12.01 7.81 10.5 6.05 5.952 7.46 
10 11.52 5.53 10 5.67 6.076 7.62 
11 10.54 6.85 10 5.49 6.448 7.91 
12 7.60 3.65 9.9 5.42 6.51 8.32 
13 6.13 3.98 9.8 5.40 6.758 8.33 
14 4.90 3.19 9 5.40 6.82 8.65 
15 4.17 4.5 8.9 5.34 8.06 10.32 

 
Range 

 

 
4.17 – 18.87 

 
2 – 12.27 

 
8.9 – 12 

 
5.34 – 7.32 

 
4.9 – 8.06 

 
6.24 – 10.32 

 
Mean ±SD 

 

 
12.06 ±4.71 

 
7.47 ±3.34 

 
10.57 ±0.96 

 
6.1 ±0.71 

 
5.97 ±0.829 

 
7.5 ±1.09 
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BACKGROUND 

It is estimated that around a quarter of the world’s adult population have metabolic 

syndrome(1) and they are twice as likely to die from and three times as likely to have a heart 

attack or stroke compared with people without the syndrome.(2) 

A person is defined as having the metabolic syndrome if he has central obesity (waist 

circumference≥94cm for European men and≥80 cm for European women) with ethnicity 

specific values for other groups plus two of the following four factors: 

a) Raised triglycerides level: ≥150mg/dL (1.7mmol/L) or specific treatment for this lipid 

abnormality. 

b) Reduced high density lipoprotein cholesterol<40mg/dL (1.03mmol/L) in males and 

<50mg/dL (1.29mmol/L) in females or specific treatment for this lipid abnormality. 

c) Raised blood pressure: systolic blood pressure≥130 or diastolic blood pressure≥85mmHg 

or treatment of previously diagnosed hypertension. 

d) Raised fasting plasma glucose≥100mg/dL (5.6mmol/L) or previously diagnosed type II 

diabetes. If above 5.6mmol/L or 100mg/dL, oral glucose tolerance test is strongly 

recommended but is not necessary to define the presence of this syndrome.(3) 

Hypertriglyceridemia, hyperglycemia, and insulin resistance are closely linked to 

elevated systemic oxidative stress in metabolic syndrome, which is, in turn, reflected in the 

impairment of HDL antioxidative properties. Dysfunctional HDL subfractions play a central 

role in the expression of elevated oxidative stress in metabolic syndrome. Because oxidative 

stress is a key component of endothelial dysfunction, and thus of elevated cardiovascular risk 

in metabolic syndrome, these results lead us to propose that early treatment of metabolic 

o b e i k a n d l . c o m 



4. 
 

 

syndrome patients, targeted at reduction of oxidative stress and normalization of HDL 

function, is necessary, even in the absence of diabetes.(4) 

Lipid peroxidation is frequently investigated in biomedical research, and 

malondialdehyde (MDA) is one of the final products of polyunsaturated fatty acids 

peroxidation in the cells. (5)  

The transfer of a single electron to O2 forms superoxide anion, whereas the transfer of 

two electrons yields peroxide. Superoxide Dismutase (SOD) catalyzes the conversion of 

superoxide anion (O2
-.) to hydrogen peroxide (H2O2) and oxygen (O2), and provides the 

primary cellular defense against the toxicity of superoxide anion.(6) 

The free radicals activity is evaluated by measuring their pathophysiologic products.(7) 

DNA is probably the most biologically significant target of oxidative attack, and it is widely 

thought that continuous oxidative damage to DNA is a significant contributor to the age-

related development of the major cancers, such as those of the colon, breast, rectum, and 

prostate.(8)  

Recently, it was found that reactive oxygen species, irrespective of their origin, may 

interact with cellular biomolecules, such as DNA, leading to modification and potentially 

serious consequences for the cell.(9)  

Deoxyguanosine (dG) is one of the constituents of DNA and when it is oxidized, it is 

altered into 8-hydroxy-2'-deoxyguanosine (8-OH-dG).(10) (8-OH-dG) is a quantitative 

measurement of the oxidative DNA adducts in various biological samples such as DNA serum, 

urine etc. Numerous evidences have indicated that urinary (8-OH-dG) not only is a biomarker of 

DNA damage but might also be a risk factor for cancer, atherosclerosis and diabetes.(11)  
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During the repair of damaged DNA in vivo by exonucleases, the resulting 8-OH-dG is 

excreted without further metabolism, and can be measured as a biomarker of oxidative DNA 

damage.(12) 

Statins (hydroxyl-B-methylglutaryl coenzyme-A reductase inhibitors) were developed 

as cholesterol-lowering agents and found to have antioxidative effects. Various studies have 

also demonstrated that statins decrease the frequency of coronary heart disease. The 

antioxidative effect exhibited by statins is considered to be one of the mechanisms behind the 

anti-atherogenic effect.(13) 

Several large-scale clinical trials have assessed the efficacy of atorvastatin in the 

primary and secondary prevention of cardiovascular events in patients with diabetes mellitus 

and/or metabolic syndrome.(14)  
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AIM OF THE WORK 

The objective of the present study is the measurement of the serum level of 8-

hydroxydeoxyguanosine (8-OHdG), Malondialdehyde (MDA), which reflects the tissue lipid 

peroxidation level and Superoxide Dismutase (SOD), representing the activity of hepatic 

antioxidant enzymes, in patients with metabolic syndrome. The effect of Atorvastatin and 

Vitamin E on these parameters in different groups will be also studied. 
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SUBJECTS AND METHODS 

This study will be performed on a total of 30 obese male patients who fulfilled the 

definition criteria of metabolic syndrome according to the International Diabetes Federation 

(IDF) definition, their ages range from 40-60 years. 

Patients with metabolic syndrome will be assigned to two groups randomly. One group 

will be administered 10mg/day of atorvastatin, and the other group 10mg/day of atorvastatin 

plus 1000mg/day of vitamin E for 3 months. 

A group of 20 age-matched healthy non-obese males will be used as a control group. 

All patients and controls will be subjected to the following: 

A) Complete medical history taking with special emphasis on: age, special habits (smoking, 

diet, exercise, medications,…), hypertension, diabetes mellitus, dyslipidemia, ischemic 

heart disease. 

B) Thorough clinical examination with special emphasis on: blood pressure, height, weight, 

waist circumference, hip circumference. 

Body mass index will be calculated: 

Body mass index (BMI)= weight in Kilograms divided by the square of height in Meters; 

(obesity BMI>30). 

Blood pressure will be measured in a duplicate by mean of a standard 

sphygmomanometer. 

C) Laboratory analysis: blood samples will be collected after an overnight fasting (12-h), 

serum will be used for the following: 

• Fasting and 2 hours post prandial blood glucose by colorimetric method.(15) 
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• Lipid profile by colorimetric method.(16,17,18,19) 

• Fasting insulin concentration by ELISA. 

• Estimation of serum (8-OHdG) as a marker of oxidative stress. 

• Estimation of serum (MDA) as a marker of oxidative stress. 

• Estimation of serum (SOD) as a marker of antioxidant liver enzymes. 

The patients with metabolic syndrome will be subjected to all investigations twice, 

pre and post oral treatment with atorvastatin (group I), and with atorvastatin plus vitamin 

E (group II) for three months. 

In this study, we will use atorvastatin tablets, once/day (Ator 10mg) (EPICO- 10th of 

Ramadan city, Egypt). Also we will use vitamin E capsules, once/day (E1000) (SEDICO- 6th 

of October city, Egypt).  

Patients with metabolic syndrome will be selected from the outpatients' clinics. Healthy 

individuals will be recruited consecutively among physicians and co-workers, represent 

normal-weight, control subjects. 

All subjects will give written informed consent to participate in this study, which will be 

approved by the local ethical committee; in accordance with the Declaration of Helsinki. 

Estimation of serum (8-OHdG):(20) 

This will be done by Cell Biolabs' Oxidative DNA Damage ELISA Kit. (USA). It is a 

competitive enzyme immunoassay developed for rapid detection and quantitation of 8-OHdG 

in urine, serum, or other cell or tissue DNA samples. 
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Estimation of fasting insulin concentration:(21) 

By ELISA kit provided by (Biosource Europe S.A, Nivelles, Belgium). 

Estimation of serum (MDA):(22,23) 

This will be done by Cayman's TBARS Assay Kit. 

Estimation of serum (SOD):(24) 

By Cayman Chemical Superoxide Dismutase Assay Kit (USA), using activity method. 
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ANALYSIS OF RESULTS 

The results obtained will be statistically evaluated by comparing them with the data 

obtained from the corresponding control groups. A t-test will be used for two group 

comparisons. ANOVA will be used for comparisons of multiple means. P values less than 

0.05 will be considered significant.  

  

o b e i k a n d l . c o m 



11. 
 

 

REFERENCES 

1- Dunstan DW, Zimmet PZ, Welborn TA. The rising prevalence of diabetes and impaired 

glucose tolerance. The Australian Diabetes, Obesity and Lifestyle Study. Diabetes Care 2002; 

25: 829-34. 

2- Isomaa B, Almgren P, Tuomi T. Cardiovascular morbidity and mortality associated with the 

metabolic syndrome. Diabetes Care 2001; 24(4): 683-9.              

3- Susanne Moebus, Jens Ulrich Hanisch, Pamela Aidelsburger, Peter Bramlage, Jürgen Wasem, 

Karl-Heinz Jöckel. Impact of 4 different definitions used for the assessment of the prevalence 

of the Metabolic Syndrome in primary healthcare: The German Metabolic and Cardiovascular 

Risk Project (GEMCAS). Cardiovasc Diabetol. 2007; 6: 22. 

4- Boris Hansel, Philippe Giral, Estelle Nobecourt, Sandrine Chantepie, Eric Bruckert, M. John 

Chapman, Anatol Kontush. Metabolic Syndrome Is Associated with Elevated Oxidative 

Stress and Dysfunctional Dense High-Density Lipoprotein Particles Displaying Impaired 

Antioxidative Activity. The Journal of Clinical Endocrinology & Metabolism. 2004; 89(10): 

4963-71. 

5- Balahan Makay, Ozer Makay, Cigdem Yenisey, Gokhan Icoz, Gokhan Ozgen, Erbil Unsal, 

Mahir Akyildiz, Enis Yetkin. The Interaction of Oxidative Stress Response with Cytokines in 

the Thyrotoxic Rat: Is There a Link? Mediators Inflammation. 2009; 2009: 391682-8. 

6- Francesco Addabbo, Monica Montagnani, Michael Goligorsky S. Mitochondria and Reactive 

Oxygen Species. Hypertension. 2009; 53: 885-92. 

7- Potepsk J, Tuszkiewicz Misztal E. Selected parameters of the oxidative-antioxidative balance 

in children with chronic severe bronchial asthma. Pneumonal-Alergo-Pol. 2001; 69(9-10): 

553-63. 

o b e i k a n d l . c o m 



12. 
 

 

8- Barry Halliwell. Why and how should we measure oxidative DNA damage in nutritional 

studies? How far have we come? Am J Clin Nutr 2000; 72: 1082–7. 

9- Charles L. Valon. New Developments in Mutation Research. Nova Biomedical 2007; 241-55. 

10- Ann E. Aust, Jamie F. Eveleigh. Mechanisms of DNA oxidation. Proceedings of the Society 

for Experimental Biology and Medicine 1999; 222: 246-52. 

11- Isabella Dalle-Donne, Ranieri Rossi, Roberto Colombo, Daniela Giustarini, Aldo Milzani. 

Biomarkers of Oxidative Damage in Human Disease. Clinical Chemistry 2006; 52(4): 601-23. 

12- Patel PR, Bevan RJ, Mistry N, Lunec J. Evidence of oligonucleotides containing 8-hydroxy-

2′-deoxyguanosine in human urine J. Free Radic Biol Med. 2007; 42: 552-8. 

13- Miida T, Hirayama S, Nakamura Y. Cholesterol-independent effects of statins and new 

therapeutic targets: ischemic stroke and dementia. J Atheroscler Thromb. 2004; 11: 253-64. 

14- Arca, Marcello. Atorvastatin Efficacy in the Prevention of Cardiovascular Events in Patients 

with Diabetes Mellitus and/or Metabolic Syndrome. Drugs 2007; 67(12): 43-54. 

15- Giampietro O, Pilo A, Buzzigoli G, Boni C, Navalesi R. Four methods for glucose assay 

compared for various glucose concentrations and under different clinical conditions. Clin 

Chem. 1982; 28: 2405-7. 

16- Kayamori Y. Endpoint Colorimetric Method for Assaying Total Cholesterol in Serum with 

Cholesterol Dehydrogenase. Clin. Chem. 1999; 45: 2158-63. 

17- Grove T.H. Effect of reagent pH on Determination of HDL Cholesterol by precipitation with 

Sodium Phosphotungstate-magnesium. Clin Chem 1979; 25: 560. 

18- McGowan M.W. A peroxidase-coupled method for the colorimetric determination of serum 

triglycerides. Clin. Chem. 1983; 29: 538. 

o b e i k a n d l . c o m 



13. 
 

 

19- Anirban Maitra, Shaina V. Hirany, Ishwarlal Jialal. Comparison of two assays for measuring 

LDL cholesterol. Clinical Chemistry  1997; 43(6): 1040–7. 

20- Lily L.Wu, Chiuan-Chian Chiou, Pi-Yueh Chang, James T. Wu. Urinary 8-OHdG: a marker 

of oxidative stress to DNA and a risk factor for cancer, atherosclerosis and diabetics. Clinica 

Chimica Acta 2004; 339: 1-9. 

21- Temple R.C., Clark P.M., Hales C.N. Measurement of insulin secretion in type2 diabetes: 

problems and pitfalls. Diabetic medicine. 1992; 9: 503-12. 

22- Mark Hodges, John M. DeLong, Charles F. Forney, Robert K. Prange. Improving the 

thiobarbituric acid-reactive-substances assay for estimating lipid peroxidation in plant tissues 

containing anthocyanin and other interfering compounds. Planta 1999; 207(4): 604-11. 

23- Yagi K. Simple assay for the level of total lipid peroxides in serum or plasma. Methods in 

Molecular Biology 1998; 108: 101-6. 

24- Shruti S. Khanzode, Suchet D. Khanzode, Ganesh N. Dakhale. Serum and plasma 

concentration of oxidant and antioxidants in patients of Helicobacter pylori gastritis and its 

correlation with gastric cancer. Cancer Letters 2003; 195(1): 27-31. 

o b e i k a n d l . c o m 



îe†ÃÖ]<“~×¹] 

 

١ 

z{|g]ا }~qi]ا  

 ��ªل أ�® ا���اد ا�¬»ا���� - ده�ن(��رة ا ¼��ن ¦µ¢ ا�����ل ا¥آ���µ�¦ ¶· ¸�¹ ا���¡´ أ���ª�¡± ²³ة ا�
  .·¶ إ¼��ج ا�����) آ¤±�ه��رات -±¤و���³ت

 ��ÂÃا� ÄÅدا ����µ� ¶ªا�¬»ا Ä�Æ���¶ا�¸ ا����� �¸ ���رات ³���ن ¦���µ ا��µ�¦ Ç�³ È�É ،��ªت ا������Â¦�¡�� 
³���ن ·¶ ا�����آ��ر�� ·¶ ��µ�¦ ÎµÏ ا¥�®��ن µا���¡´ ا��µÃي و�Ë�Ì� ¸���³ت ا����� وا�.  

ا������ �¸ ا���اد ا�¬»اÑ�¤§ ¸¦ ��ª ا�����µ�¦(NADH)  Ä ا���¡´ ا��µÃي ·¶ ا�����آ��ر�� ³�� ±Ðآ��ة ��دة 
�Ì¼إ Ä��� È�É ،آ��ر����ا�����د ·¶ �ÒÓء  (ATP synthase)� ا ���¤و¼¶، و±�����¶ ÔÕ ا��¤و�³ن �Åرج �ÒÓء ا���

و±»�× ��³ن . �آ��ر���داÄÅ ��� ا��� (ATP)ا�����آ��ر�� ¦µ¢ ا�¤±Ö ±�¸ ¦��ر ا��¤و�³ن و���³¸ �¤آÎ ا����� 
�Ì¼� ·¶ ا���اد ا�¬»ا��ª إ�¢ �¤آÎ ا����� Ãا�� ��ªا����� ا������ Ø��É �� آ��ر���������µ ا�(ATP) ��¹ا������.  

¸� �Ó¤ا� ¢µ¦ت ا������ · و��µا��� Ù«² أه��� ه¼Ú ¸�¹ا¥آ� Îآ¤�· ،¸�Û ³¶ �¸ دونÐ� ÜÝÞ) Ä���وه� ا���
�¤ون��ß� ¤�Å¥ا�¶ ) ا�É ¤��� ءÌ� ¸ا�² إ�¢ ��ء، و��Ì�Åا������ إ ¶· ���٥  % Þ �� ¸�¹ا¥آ� ¸� Ä�Ò± ²³أآ�� ���

�Ìال �Ó¤ �³م Å² إ�¦ â����¹ ه¤وب ±�® ا ���¤و¼�ت، ��� �� ��¼ Äآ��¹¸ ���¼� ·�ق ا¥آ��� آ��å�(O2˙¯)  ®�±و
È�É . (H2O2)ا��æآ��ات ا��¶ Ä��³ آ�Ûæ¤ات داÄ�¼ ¶· ��µÅ ا �Ýرات ±�¸ ا���ÂÃ، ±�� ·��� ·�ق أآ��� ا����رو��¸ 

ن ·�ق ا¥آ��� وإزا��² ا���¤ب ا ���¤و¼¶ وè��³ا���ازن ±�¸ آÄ �¸  (H2O2)·�ق أآ��� ا����رو��¸  ���ل ���´
  .±�ا��� ��éدات ا��Ðآ�� ا��ا��µÅ ا�����دة داÄÅ ا�����آ��ر��

å� ا������� ��¡�êال ا���É¥ق ا��¤ة ·¶ ا��Òو��³ن ا� ��µÅآ��ات ا��اæ���³¸ ا�� ��µ�¦ ¸�± �� انÌ³ء ���� إ�é¦
Åë Î¼�� ¸� ��µÅدات ا¥آ��ة ا��ا�é� Ñ�¤§ ¸¦ ���� ìµÃ�و��¸ ·¶ ±�® Þ�Éت ا��¬»�� . ¤�¸ ��¼Î، و¦���µ ا�

�Âز�� ا¥�®، ·¶ ه»Ù ا����� ) ¼���¹ ¦�م ±»ل ¼�Òط(ا��¡¤§� و¦�م ا���Âك ا����� �± ¢Õ¤�µ� رة ا�������ïوه¶ ا�
��³Ð§و ¸� ��Ìآ�� و�Ð�����É Ç·¤� ��� ،��Ì ا�Ãت ا���Ë·ز��دة ·¶ ا���� ��ªز��دة ا���اد ا�¬»ا ¸¦ ÐÒ�³.  

�ì ه»ا ا���È ±�را�Åاط ·¶ ��³ول ا�¬»اءو�� ا¤·ß� ÎÉ�ïآ�� ا��Ð�æدي � ���، �Ç ¦�م ا���Âك ا����� � و§Ðة ا�
�Âز�� ا¥�®�± ¢Õ¤ا�� ��¦ ��Õ¤اه¤ ا���ðا� ®��± �±�Ï ت . إ�¢ اÞ��� ¶· ��Õز��دة وا âª��و�� أ�ê¤ت ا��

أ�É ا��ÞÞت ا����� ��§Ðة ا��Ðآ�� ±���� ³¡�ق ا����ª ·¶ ا����ª، وه�  È�É(8-OHdG) ارÇ¡³  ا¥�® داÄÅ ا�����آ��ر��،
 (MDA) )ا�����ن داي أ��ه��( ، وآ»�× ارÝæ� Ç¡³¤ أآ��ة ا��ه�ن)(DNAا���â³ ¦¸ أآ��ة وñµ³ ا���® ا���وي 

��±�éر¼� ±�����¹¦� ا����.  

 Insulin)، و���و�� ا ¼����¸ (Waist Circumference)آ�� �³ ر�Ï و��د ���� ·¶ ����� ا���¸ 
Resistance) ¸����¼ ا Ìز��دة ·¶ ³¤آ� ¸� ���É�ï� �� Ç� . ��ÛÂÆى ا��ه�ن ا���وا��¤و(TG)،  ¸�³آ»�× ز��دة ��

�·�Æا�� ®¡Ã�� ¶ا��ه� (LDL) �·�Æا�� Ç¡³¤� ¶ض ا��¤و�³¸ ا��ه��¡Ã¼وا ،(HDL)ا��م Ö¬Õ وار³¡�ع ،.  

 ¢µ¦ ��µïÉ و�������ا���¸، ار³¡�ع Ö¬Õ ا��م، ار³¡�ع  ���Ö: ار��³ط �Å¶ ���¤ ·¶ ¼¡´ اÙ�¹³Þ ±�¸ ا���¬�¤ات ا�
³����Î ا����� ا������ §¤د�� �Ç ا���Ìدة ·¶ دÞÞت . ا���¤ ·¶ ا��م، ���و�� ا ¼����¸، وآ»�× دÞÞت و§Ðة ا��Ðآ�� È�É

 آ�� ��ôÉ و��د ¦��Â إ���±�¹ ±�¸ ����ى ا���¤ ا��ª�ï وو§Ðة ا��Ðآ�� ��� �� ��Ò¤ إ�¢ ا��ور ا�»ي �²��µ. و§Ðة ا��Ðآ��
��µ¦�¡�  .ار³¡�ع ا���¤ ·¶ ز��دة أ�® ا���¤ داÄÅ ا���ÂÃ، و±�����¶ ز��دة إ¼��ج أ¼�اع ا��æآ��ات ا�

����OHdG MDA & ( Î-8(ز��دة دÞÞت و§Ðة ا��Ðآ�� ·¶ ا��م آ�� أ�Ýرت ¼��âª ه»ا ا���È أ��é إ�¢ أن �
��ÛÂÆار³¡�ع ا��ه�ن ا� Ç� �éد�� أ�¤§ (TG) ،ا��¤و�³¸ ا��ه�¶ �و®¡Ã� �·�Æا�� (LDL)Ç� ����¦ا��¤و�³¸ ا��ه�¶  ، و

�·�Æا�� Ç¡³¤� (HDL) .ن ا�Ú· ×�«ـآ(MDA) )أآ��ة ا��ه�ن ¤Ýæ� ( ¶· ìا��� Ç� Î������·�Æا�� Ç¡³¤� ¶ا��¤و�³¸ ا��ه� 
(HDL) .و±»�× ��³ن  �¡µ�Ãات ا��¤Ûæا�� ¶��µ¡� ا�Ã� ت�������¹ ا�ÄµÃ ا���Î�ï³ ¸¦ â³ ا ¼��ن ·¶ ��¼ Ä����Ë¶ ا��Ì¹ا�

�»�× Î�µ³ و§Ðة ا��Ðآ�� ا����� �¸ ا���öت ا����� ·¶ . دا·�� إ�¢ ���É ���و�� ا ¼����¸ ±�¸ ا��ه�ن وا���¤��ت·¶ ا¥�® 
 ¶¡�êا�� ÄµÃز�� ا¥�®ا�Â��± ¢Õ¤�µ�.  

و��د ¦��Â §¤د�� ±�¸ دÞÞت و§Ðة ا��Ðآ�� و���و�� ا ¼����¸ ·¶ ا��¤Õ¢ ا���ï±�¸ �� أ�ê¤ت ا����âª و
�¤ك ������ ·¶ ز��دة ���³¸ أ¼���� ��Ò¤ إ�¢ أن ��Âز�� ا¥�® ±Ò³ ¸����¼ و�� ا��� Î��³ ¶�اع ا���ا�Ä ا�����دة ا�

 .�³ازن ا���Ä�Æ ا�¬»اª¶ داÄÅ ا���ÂÃ وا����� ·¶ �����É ا ¼����¸و�»�× ·Úن ه»ا ا���Ö±¤� È ±�¸ . ا��¡�¦��µ ا��æآ��ات
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 �Ï¤± ���� ت ا����� أ���ب ���و�� آ��Â¦�¡³ ز�� ا¥�® ·¶ ���قÂ�� ¸� �ً¼��� ��³ ¶�ا ¼����¸ ا������ ¦¸ ا�����، وا�
  .ا������ داÄÅ ا�����آ�¼�ر��

ا���رة ا�»ا��³ ا���éدة أوØ�Õ ا����� �¸ ا��را��ت أن ز��دة ا��Ðآ�� ±¡�Ä ز��دة ا��¬»�� �Ã¼ �± Ö�³¤¡�ض ·¶  آ��
�ì ه»ا ا���È ±�را�� ا���� ا��ا��µÅ . ���¹ ¦�² و§Ðة ا��Ðآ�� ��، �å� (Endogenous Antioxidant)آ��ةÅا ×�«�

�Âز�� ا¥�® ��ر����éدات ا��Ðآ�� داÄÅ ا�����آ��± ¢Õ¤س ¦�� ا����� Ñ�¤§ ¸¦  آ��Ð�µ� دة�éت ا�����Ì¼ ا �Éوه� أ
  .�É ôÉ�� È�Éوث ا¼Ã¡�ض ·¶ ه»ا ا ¼��Ì (SOD)إ¼��Ì ا���±¤ أآ��� د������³ز 

ا��¡�¦��µ إ��  �¶ Ì¡�³ ا��ìµÃ �¸ أ¼�اع ا��æآ��اتا����Äª ا�±�® ¦µ¢ �³ ا��¤آ�Ì ·¶ ا¥¦�ام ا�����Õ  آ��
����ل ��éدات ا¥آ��ة أو ا������¤ ا��¶ Ì¡�³ د·�¦�ت ��éدات ا¥آ��ة ا�»ا��³��± . Ä�Ý ×�«� ¢µ¦ �éأ� Èه»ا ا���

�Âز�� ا¥�® ¦¸ §¤�Ñ ا�����ل ¦��ر �± ¢Õ¤ا�� ¸� ¸��¦��¹� ¶· ��µ¦�¡����و�� Ì�¡�³ ا��ìµÃ �¸ ا��æآ��ات ا�
 ¸�³��وآ»�× ا�Ç�¹ ±�¸ ¦��ر . ·¶ ا����¹¦� ا¥و�¢ وه� ¦��ر �Å·® ��ه�ن ا��م (Atorvastatin)ا¥�³ر·��

�� ا����¹¦��¸ ���ة �ÛÂÛ أ�Ý¤ ا¥�³ر·�����³¸ و·�����¸ هـ ا���éد �åآ��µآ ��±��� Ø�³ È�É ،��¼�Æة ·¶ ا����¹¦� ا�
�������.  

���É ��¹ªوث ��³¸ آ�¶ ·¶ دÞÞت و§Ðة ا��Ðآ��  أ�ê¤تو�� ¼)8-OHdG MDA, SOD, (��µآ ¶· 
¸���� ���ث ³¬�¤ا ��ê��µ ·¶ ) هـ·�����¸ +  Atorvastatin( ·¶ ا����¹¦� ا��Æ¼�� ا��Âج ا�Ç� ¶ª��Æ ذ�× ·Úنو. ا����¹¦

8)����ى -OHdG(�¡Ã³ ¶· ú¹¼ ����± ،ال ¸� Äى آ���� ®(MDA) ا��¤و�³¸ ا��ه�¶ �و®¡Ã� �·�Æا�� (LDL)  ��¦
²�  .Ð³آ�� ا��ه�نو§Ðة ·¶ Å¡®  ��� ���´ دور ا�¡�������ت ا���éدة �åآ��ة) Â���±)Atorvastatinج ا¥�Éدي  ���ر¼

وا�»ي �����ف ا����� ) �¸ أآÆ¤ �¸ ¼�ع �¸ ��éدات ا¥آ��ة(ا��Âج ا��¤آÎ  و�»�× �ï± ¤�ð³رة وا��Õ أه���
È�É . �¸ ا���öت ا�����دة ·¶ ¦Âج �����ت ا¥�¤اض ا�ÄµÃ��± �Ï�Ã ا���µ�Æ¶ وإ±��ء ��³ر ��é¦¡�ت و§Ðة ا��Ðآ��

 ¶ª��Æج ا�Âل ا�³¡�ق ا��������± Ì��³���Statins)( د�é� ت������·¶ ¦Âج ار³¡�ع وÐ³آ�� ا��ه�ن ¦��  ات ا��Ðآ���Ç ا�¡�
���� Ä�� ���³¤ات ا����دة وا��¤�ÛÐ��Âز�� ا¥�® ¼���¹ ا��± ¢Õ¤دي ·¶ ا���É¥ج اÂ���± ²��ú ا���ب ·¶  .���ر¼¡� ���

ا����¹³ ¦¸ ار³¡�ع ا��ه�ن وñµ³ ا¥و¦��  ا�����ل ا����Âت ا��¤آ�� ·¶ ¦Âج و�é� ¤�ÅÐ³¦¡�ت Îµï³ ا�Ò¤ا��¸،
  .ا������

و��´ ·�Ö ������¹ ز��دة ده�ن آ��éد �åآ��ة  (Atorvastatin)ـ �أوØ�Õ ا����âª و��د �ÛÐ³¤ ·��ل ����ر ا� و�
�Âز�� ا¥�®، ¦¸ §¤�Ä�µ�³ Ñ ا��م، �± ¢Õ¤آ�� ��ى ا��Ð�، ا��¡�¦��µ أ¼�اع ا��æآ��اتإ¼��ج Ä�µ�³ ¶· ú¹¼ È�É و§Ðة ا�

إ�¢ ��¼Å Î¡®  (MDA)وآ»�× �Ýæ¤ أآ��ة ا��ه�ن  (OHdG-8)��� أ·�د ·¶ Ýæ� Ä�µ�³¤ أآ��ة ا���® ا���وي 
��ÛÂÆول وا��ه�ن ا�¤�، وز��دة ا��¤و�³¸ ا��ه�¶ �Ç¡³¤ ا��(LDL) �·�Æوا��¤و�³¸ ا��ه�¶ ��Ã¡® ا��(TG)  �·�Æ ا�����

(HDL).  

 Èه»ا ا��� âª��·¶ إ±��ء ��³ر ��é¦¡�ت و§Ðة  ��ê(Atorvastatin)ر ا���ÛÐ¤ ا��اúÕ ����ر ا�ـ و���ن �¸ أه� ¼
�åآ��ة ¦¸ §¤�Þ��� ¸���³ Ñت ا¥�® داÄÅ ا�����آ��ر�� إ�¢ ��¼Î  ا��éد اا��Ðآ��، È�É أ�ê¤ت ا����âª أن �² دور

�Âز�� ا¥�®  .دورÅ ¶· Ù¡® ا��ه�ن ·¶ ا��م�± ¢Õ¤آ��ر�� ¦�� ا������µ� ¶¡�êا�� ÄµÃإ�¢ أن ا� Èه»ا ا��� ìµÅ آ��
�� ±��Ìدة دÞÞت و§Ðة ا��Ðآ�� (ة و§Ðة ا��Ðآ�� وا��æدي إ�¢ ز��د�Æ)ا��MDA& 8-OHdGا����م ���² ا ·¤اط ·¶) ( .

�Âز�� ا¥�® ��� � ¢Õ¤� ��¦ آ��ر�����»�× ¼���Ì�± ¶Ï �¸ ا��را�� ¦¸ ا�ÄµÃ ا��Þ��� ¶· ¶¡�êت ا¥�® داÄÅ ا���
���¸ �¸ إ�Éاث ا���ازن ±�¸ ���³¸  ،ة�� ���Ì �¸ ا���رة ¦�ï± ²��· ¢µرة أوúÕ وا���Ïل إ�¢ ¦��Âت ����µ�

¤Åë Î¼�� ¸� ���� ìµÃ�  .ا��æآ��ات ا��ا��µÅ و��³ن ا���Òق ا��¤ة �¸ ��¼Î وا�
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�(�qZ ا[�Zآ�\ي [�imq ا[Yhوي ا[tدي إن إ(  

 �tbا jkزvZi{ ��|i]ا \he  
  

  

j]`aر jciqe  

 jk\�k]jc�cd�Z]ا jcd�]ء ا`cic�]ا f��  

jcd�]ث اYmd]ا \�gk - ا� jgk`�jtر\h�a  
�qe لY�m]وط ا|�] `c��� ءا`�tا jدر�  

 

 

\آYZرا�ا[   
 
 
z� 

 
 

jc�cd�Z]ا jcd�]ء ا`cic�]ا  
  

  
 

sk  
 

  eـi| إ}|اهYimk fcد ا[�ـi|اوي
 ) Yc� fqe jdgان(YرYtس Yqeم }�`[

  آjcq ا[Yqgم 
jgk`� م١٩٩٦  –ا[�`ه|ة  

  
jc�cd�Z]ا jcd�]ء ا`cic�]ا |cZ��`k  

jcd�]ث اYmd]ا \�gk  
jtر\h�aا� jgk`�–  م٢٠٠٧  

  
  

jcd�]ث اYmd]ا \�gk  
jtر\h�aا� jgk`�  

  
  م٢٠١٤
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�(�qZ ا[�Zآ�\ي [�imq ا[Yhوي ا[tدي إن إ(  
�tbا jkزvZi{ ��|i]ا \he 

  
  

  ���µ¦ ����� sk ر����
 

  ie| إ}|اهYimk fcد ا[�i|اوي
  

  د��و�א�א�����ول�����د����
 

z� 
 

jc�cd�Z]ا jcd�]ء ا`cic�]ا  
  

  

j�§`hi]وا f�m]ا jh¨]                                                        :       ©c§YZ]ا 
  

  -------------------------                                                 de jck`a\ا[cde fghi\/ د.أ

jc�cd�Z]ا jcd�]ء ا`cic�]ا f��{ غ|�Zk ذ`Zaأ 

jcd�]ث اYmd]ا \�gk - ا� jgk`�jtر\h�a  
  

  ----------- ---------------                                      ه\ى de\ ا[Yl \cimر/ د.أ

�Zk|غ }��c�Y]Yc�� f` ا��l`ن أZa`ذ  

jcd�]ث اYmd]ا \�gk - ا� jgk`�jtر\h�a  
 

  

  --------------- - ----------                                                 l`دjt إh�a\ر زr`ري/ د.أ

§�c�Y]Yc{ f` اbورام. ا[�cic`ء ا[jtYcm ا[�jcdأZa`ذ   

j ا[�`ه|ة�`gk – ا[�gi\ ا[�zkY [¬ورام  

 وزt| ا[md® ا[ziqg ا[�`}­
  
  
  

  --------------- -----------                                        k`�\ة �mk zi�� \imk¯/ د.أ

ا��l`ن }��c�Y]Yc�� f` أZa`ذ   

jcd�]ث اYmd]ا \�gk - jtر\h�aا� jgk`�  
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  Ykا��Yن                                            :[¨jh ا� |اف
 
 

  --- -------------------------                                         de jck`a\ا[cde fghi\ .د.أ

jc�cd�Z]ا jcd�]ء ا`cic�]ا f��{ غ|�Zk ذ`Zaأ  

jcd�]ث اYmd]ا \�gk 

 h�a\رjgk`�jt ا�

  
  
  

  ---- -------------------------            \ Ylر                          ه\ى de\ ا[cim .د.أ

  ا��l`ن }��c�Y]Yc�� f` أZa`ذ �Zk|غ

jcd�]ث اYmd]ا \�gk 

jtر\h�aا� jgk`� 

  

  
  

  ------------------------- ----                                                 إit`ن vwح ا[\pcqr st . د.أ

`Zaاjh±`d] ا ذ }��f اkb|اض    

jcd�]ث اYmd]ا \�gk 

jtر\h�aا� jgk`�  

  

  ---- -------------------------            Ycqe \imk jck`aة                                 .د

\e`�k ذ`Zaأ `c�Y]Yc�� f��{ ن`�lا�  

jcd�]ث اYmd]ا \�gk 

jtر\h�aا� jgk`� 
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