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Introduction 

Diabetes mellitus (DM) is a common chronic metabolic 
syndrome characterized by hyperglycemia as a cardinal 
biochemical feature.Type-1 D.M is the most common form of 
D.M in children and adolescents (Wyatt, 2008). 

The incidence of type 1 diabetes has been increasing by 
about 3% per year (Aanstoot et al., 2007). 

Diabetes mellitus type 1 is an important risk factor for 
the development of cardiovascular disease. Patients with 
diabetes show a 2- to 10-fold risk for developing atherosclerotic 
lesions compared with the normal population. Even if 
atherosclerotic complications become manifest in the adult 
diabetic patient, the process of vascular changes starts much 
earlier (Dalla Pozza et al., 2007).  

There is a growing interest to prevent the cardiovascular 
disease risk factors early in the course of the disease, even at 
pediatric stages. It is necessary to identify children with type 
1diabetes with the highest risk for CHD using objective and 
noninvasive studies (Rabago Rodriguez et al., 2007).  

Carotid artery intima thickness (IMT), as measurable by 
high-resolution B-mode ultrasonography, is a noninvasive 
marker of subclinical atherosclerosis. Recently, normative 
values for the IMT in children and adolescents have been 
published (Dalla Pozza et al., 2007). 
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Diabetic patients are exposed to increased oxidative 
stress due to several mechanisms which include not only 
oxygen free radical generation due to non enzymatic 
glycosylation and oxidation of glycation products but also 
change in tissue content and activity of antioxidant defense 
system. Increased levels of the products of oxidative damage to 
lipids have been detected in serum of diabetic patients, and their 
presence correlates with the development of complications 
(Ramakrishna and Jaikhani, 2007). 

The role of oxidative stress in diabetes mellitus as a possible 
link between metabolic control and vascular complications have 
been subject of great interest (Vessebly et al., 2002).  

Total Antioxidant Capacity  (TAC) is found to be 
significantly lower in diabetic patients. Total Antioxidant 
Capacity (TAC) is capable of serving as a parameter to monitor 
diabetes of patients with type 1 DM (Akkaya and Celik, 2009). 

 A depletion of the total antioxidant capacity is associated 
with a higher incidence of diabetic complications (Opara et al., 
1999). 

Nitric oxide is also a natural antioxidant which mediates 
endothelial-dependent vasodilatation and possesses additional 
anti-atherogenic properties associated with the coagulation 
cascade, platelet activation and angiogenesis. Reduced 
bioavailability of nitric oxide has been reported in diabetes 
(Browne et al., 2007).  
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 Giannini et al. (2009) concluded that serum nitrite/ 
nitrate can be used as positive determinants of atherosclerosis 
assessed by carotid intima media thickness in diabetic patients. 



� Aim of the Work 

 4 

Aim of the Work 

Assessment of carotid intima media thickness in type1 

diabetes mellitus in relation to plasma nitric oxide and plasma 

total antioxidant capacity levels and with diabetes duration, 

glycemic control and microvascular complications. 
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Diabetes Mellitus 

Definition: 
“A group of metabolic diseases characterized by 

hyperglycemia resulting from defects in insulin secretion, insulin 

action, or both” (Fenn, 2011). 

Classification of diabetes mellitus: 
Table (1): Etiologic classification of diabetes mellitus  

I. Type 1 diabetes (β-cell destruction, usually leading to absolute insulin 
deficiency) 
A. Immune-mediated 
B. Idiopathic  

 II. Type 2 diabetes (may range from predominantly insulin resistance with 
relative insulin deficiency to a predominantly secretory defect with insulin 
resistance)  

 III. Other specific types of diabetes  
A. Genetic defects of B-cell function: 
1. Chromosome 12, HNF-1α 

(MODY3) 
2. Chromosome 7, glucokinase 

(MODY2) 
3. Chromosome 20, HNF-4α 

(MODY1) 
4. Chromosome 13,insulin 

promoter factor 1(IPF-1; 
MODY4) 

 5. Chromosome 17, HNF-1β 
(MODY5) 

6. Chromosome 2, neuro 
D1(MODY6) 

7. Mitochondrial DNA 
8. Others 

B. Genetic defects in insulin action: 
1. Type A insulin resistance 
2. Leprechaunism 
3. Rabson-Menednhall syndrome 

 4. Lipotrophic diabetes 
5. Others 

C. Diseases of the exocrine pancreas: 
1. Pancreatitis 
2. Neoplasia 
3. Trauma / pancreatectomy 
4. Cystic fibrosis 

 5. Hemochromatosis. 
6. Fibrocalculous pancreatopathy 
7. Others  

D. Endocrinopathies: 

1. Acromegaly 
2. Cushing's syndrome 
3. Glucagonoma 
4. Pheochromocytoma 

 5. Hyperthyroidism 
6. Somatostatinoma 
7. Aldosteronoma 
8. Others 


