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ABSTRACT: Currently, new risk factors for the development and progression of diabetes 

complications are attracting more and more attention, one of these important factors is 

homocysteine.  

There is evidence that hyperhomocysteinemia (HHC) is more often registered among patients 

with diabetes with vascular complications. Of no less interest is the possible involvement of HHC 

in the pathogenesis of diabetic neuropathy. Therefore, the study of the relationship between 

hyperhomocysteinemia and the process of lipid peroxidation (LP) in the development of 

diabetic neuropathy in patients with type 1 diabetes mellitus and the pharmacological correction 

of impaired indicators is an important task of modern diabetology. The aim of the study was to 

study the relationship between HHC and the process of LP in the development of diabetic 

neuropathy in patients with type 1 diabetes mellitus. 

 

KEYWORDS: Relationship, lipid, Diabetic. 

 

INTRODUCTION 

 

There is evidence that hyperhomocysteinemia (HHC) is more often registered among patients 

with diabetes with vascular complications. Of no less interest is the possible involvement of HHC 

in the pathogenesis of diabetic neuropathy. Therefore, the study of the relationship between 

hyperhomocysteinemia and the process of lipid peroxidation (LP) in the development of 

diabetic neuropathy in patients with type 1 diabetes mellitus and the pharmacological correction 

of impaired indicators is an important task of modern diabetology. The aim of the study was to 
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study the relationship between HHC and the process of LP in the development of diabetic 

neuropathy in patients with type 1 diabetes mellitus. 

MATERIAL AND METHODS 

A total of 64 patients with type 1 diabetes mellitus complicated by distal diabetic 

polyneuropathy (DPN) stage 1 and 2, aged from 18 to 30 years and the disease duration from 2 to 

15 years were examined. Of the patients examined, 11 (57%) had a level of homocysteinemia less 

than 15 mmol/L, and 46 (43%) - moderate (15-30 mmol/L), 7 (5%) - Average (30-100 mmol/L). 

Patients were included in the study only under the condition of stable achievement of 

satisfactory compensation for carbohydrate metabolism. The diagnosis of DPN is based on the 

severity of pain syndrome (TSS scale), neurological examination, electromyographic testing. 

Biochemical research methods included determination of the level of homocysteine (HC) in 

blood, indicators of LP (acylhydroperoxides (AHP) and malonic dialdehyde (MDA). The activity 

of enzymes of the antioxidant defense system (AODS) - catalase (CT), superoxide dismutase 

(SOD) was also studied. The HC level was determined by enzyme immunoassay using ELISA kits 

(Axis kits). AHP was determined by the method of V.B.Gavrilov and M.I.Mishkorudna (1983), 

MDA - by the method of L.I.Andreeva and collaborators (1988). The determination of CT activity 

was carried out according to the method of M.A.Korolyuk and collaborators (1988), SOD in 

erythrocytes - according to the method of V.G. Mihtaryan, G.E. Badalyan (1978). 

Statistical analysis of the results was carried out using the SPSS statistical software for 

Windows. The criterion of statistical significance was the level of p <0.05. 

RESEARCH RESULTS AND DISCUSSION 

The results of the study showed that one of the leading pathogenetic mechanisms by which 

HHC has a damaging effect on nerve cells is oxidative stress, under conditions of which the 

intensity of the LP increases and the activity of the AODS cell enzymes decreases. A study of the 

association of HHC with LPO changes showed that, in the study groups, blood profile levels in 

people with average HHC were, respectively, 1.7 and 1.35 times higher than in those with 

normohomocysteinemia. 

When studying levels of enzymes AODS in the blood, significant differences between groups 

were revealed only by CT. So, with an average HHC, the content of this antioxidant in the blood 

is 1.7 and 2 times lower compared with cases of normohomocysteinemia.  
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A similar trend was observed when comparing the levels of SOD and CT in blood at an average 

HHC, however, this trend is not statistically significant, which may be due to the small number of 

persons in this group (n = 7). 

For the statistical evaluation of the association of HHC with oxidative-antioxidant changes, a 

correlation analysis was used, which, under the conditions of parametric and non-parametric 

distribution of symptoms, revealed a direct relationship between homocysteinemia level and 

MDA and AHP content in the blood (p <0.01) and a feedback relationship between blood HC and 

catalase in serum (p <0.01). 

CONCLUSION 

In addition, the significant Spearman correlation coefficients are determined between the level 

of HC and the initial level of lipid peroxidation products in the serum. The results of the study 

indicate the importance and necessity of detecting HHC in patients with diabetes mellitus and 

the elimination of this metabolic disorder of amino acids. 
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