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ABSTRACT 

The aim of this study was to determine and surveys of total homocysteine (tHcys) in patients 

with type 2 diabetes mellitus disease. Patients group (n=120) compared to 120 healthy 

individuals as control group were enrolled into this study. Lipid profile, HbA1C as glycemic 

control, fasting blood sugar (FBS) and total plasma homocysteine and socioeconomic 

condition analyzed. The results of this study showed a higher level of tHcy  in patients with 

type 2  diabetes compared to controls .elevated level of Homocysteine  was associated with 

chronic diabetes complication.(higher level of FBS,LDL-c, TG, TC) in the patients. Further 

study is necessary for detection of precise role of tHcy on the development of type 2 diabetes 

mellitus. 
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INTRODUCTION 

Homocysteineis a α-amino acidwith a sulfur 

agent, that could be made in metabolism of 

methionin. This amino acid, is a risk factor 

for cardiovascular diseases and diabeties. 

[1-6] previous studies demonstrated mild 

elevations in plasma homocysteine as 

independent factor could be related with 

increased risk for cardiovascular disease. 

Increased level of homocysteine in the 

blood promote inflammation and blood 

vessels endothelial cell dysfunction, insulin 

resistance which could result in 

http://endometabol.com/?page=search&article_author_fname=Mohammad&article_author_mname=&article_author_lname=Taghi%20Goodarzi&do_search=1&type=authors
http://endometabol.com/?page=search&article_author_fname=Mohammad&article_author_mname=&article_author_lname=Taghi%20Goodarzi&do_search=1&type=authors
http://en.wikipedia.org/wiki/Inflammation
http://en.wikipedia.org/wiki/Endothelium
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atherogenesis and ischemic injury and  type 

2 diabetes [7-15]. Several investigations 

indicated that elevated homocysteine levels 

could predict the risk of coronary 

complications in diabetic patients [10-19]. 

In patients with diabetes mellitus type 2, 

however, plasma homocysteine levels have 

been reported to be increased [8, 11, 15], 

Also studies reported that tHcy was an 

independent risk factor of ischemic stroke 

[15-22]. Circulating homocysteine levels in 

patients with diabetes is a prominent factor 

that worse the diabetic complications. In 

addition, environmental factors such as 

lifestyle, smoking and drug, alcohol and 

coffee intake, could be associated with 

higher homocysteine concentrations 

including positive associations with 

diabetes. The aim of the our study was to 

survey the circulating homocysteine levels 

in a patients with diabetes and study of 

relationships between homocysteine and 

type 2 diabeties [4, 20-25]. 

METHODS AND MATERIALS                

The case- control based study was on a 

population in western of Iran were 

performed. Subjects selected among type 2 

diabetic patients (76 female, 44 male) with 

average age of 54.2 ± 8.1 years, that already 

diagnosed as diabetes for more than four 

years referred to Aria Medical Laboratory, 

Sanandaj, Iran. Our control population 

were120 randomly selected healthy subjects 

under 70 years of age (34males and 86 

females) Age range from35–60 years (mean 

43.2±3.1)Venous blood samples from 

patients and healthy subjects were drawn 

and then collected. 12-hour overnight 

fasting was necessary for getting blood 

samples. Samples were analyzed for 

measuring Fasting blood sugar (FBS), 

triglyceride (TG), HbA1c, total cholesterol 

(TC), total Homocystein (tHcy). Diagnosis 

parameters in patient group based on 

Trained diabetes physician certified and 

biochemical analysis was done. Plasmatic 

Hcy concentration was determined by 

Immulite System (Siemens, Germany). This 

is achemilominscence Immunoassay. 

forHbA1c was measured by Particle 

enhanced immune assay (PEIA)method 

(Bionic, Iran). The plasma level of 

triglycerides, total cholesterol and fasting 

blood sugar (FBS) was determined using 

spectrophotometry and commercially 

available kits (Pars Azmoun, Iran). Low 

density lipoprotein-cholesterol(LDL-c) was 

calculated by using the Friedewald formula 

.All statistical analysis was performed using 

SPSS software (Version 21, USA) 

Comparisons between groups were 

performed by using the chi-square and the 

unpaired t-test and  P<0.05 was considered 

significant. Pearson’s correlation coefficient 

was used to explain the relationship of the 

tHcy and the studies variables: glucose, total 

http://en.wikipedia.org/wiki/Atherogenesis
http://en.wikipedia.org/wiki/Ischemia
http://care.diabetesjournals.org/content/31/1/50.full#ref-4
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cholesterol, TG, LDL-c, and HbA1c. and 

P<0.05 was considered significant status.     

RESULTS                                                      

In our study total Hcy, serum fasting 

glucose, total cholesterol, triglycerides, 

LDL-c, and glycemic control analyte 

(HbA1c) measured in patients with diabetes 

type 2 and in the control group. Our result  

indicated  Higher values of Hcy in the total 

of diabetic patients  compared to control 

group (p < 0.05)which were statistically 

significant in fact there was  positive 

correlations between Total serum 

homocysteine and other biochemical 

parameters (TG, HbA1C,FBS, TC,LDL-c). 

Demographic and biochemical 

characteristics of the studied subjects in two 

groups presented in Table 1.                          

Statistical multiple regression analysis 

revealed that all study parameters were 

significantly correlated with Hcy levels in 

diabetic patients group. Correlation of 

serum total homocysteine levels with 

HbA1C, serum triglycerides (TG) LDL-c, 

Fasting Blood Sugar (FBS), Triglyceride 

(TG), Total cholesterol (TC), in patients 

group shown in Table 2. 

Table 1: Demographic and biochemical characteristics of the studied subjects in two groups 
Parameters patients Controls P Value 

Number of participants 120 120 _ 

Age (year) 54.2±8.1 43.2±3.1 P<0.05 

TC (mg/dl) 252.6 ± 121.3 184.8 ± 31 P<0.05 

LDL-c 9.7 ±141.3 8.5±73.6 P<0.05 

FBS (mg/dl 90.1 ±175.4 7.7±87.9 P<0.05 

TG (mg/dl) 209.6 ± 121.3 136.1 ± 43.1 P<0.05 

tHcy 11.35 ± 4.59 8.4 ± 5.2 P<0.05 

HbA1c (%) 1.3±8.37 0.96±4.20 P<0.05 

Data are expressed as mean ± standard deviation., TC: total cholesterol; LDL-C: low-density lipoprotein 

cholesterol; tHcy: Total homocysteine; TG: Triglyceride, FBS fasting blood sugar, HbA1c:glycosilated 

Hemoglobin (as glycemic control) 

 

Table 2: Correlation of serum total homocysteine levels with HbA1C, serum triglycerides (TG) LDL-c, 

Fasting Blood Sugar FBS, Triglyceride TG, Total cholesterol TC, in patients group. 

 HbA1c FBS LDL TG T.C 

Pearson 

correlation 

0.346 0.289 0.411 0. 391 0.275 

Significancy Sig Sig Sig Sig Sig 

Pv >0.05 >0.05 >0.05 >0.05 >0.05 
 
DISCUSSION 

Diabetes is a hyperglycemic chronic 

diseases that are the major source of 

morbidity and mortality world width. 

Prevalence of diabetes continues to increase. 

In all communities the importance of 

protecting the body from hyperglycemia can 

be Inevitable, also the Deleterious effects of 

hyperglycemia are separated into vascular 

disease Included coronary artery disease. 

There are an important issue to understand 

the association of diabetes and coronary 

artery disease. Elevated level of plasma 

homocysteine may be a risk factor for 
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atherosclerosis in the General community. 

In human plasma, homocysteine exists in 

multiple forms. About 70–80% 

homocysteine is bound to albumin by a 

disulphide bond, residual homocysteine in 

form of homocystine Or in combination 

with cysteine exist, There are only a small 

percentage of homocysteine exist as a free 

form.(<1%). measurement of the multiple 

forms of plasma homocysteine, which is 

expressed as total homocysteine (tHcy) [19, 

20-25]. Indeed Homocysteine play an 

important role in vascular endothelium 

injuries .and could be induces essential 

effect in diabetic conflicts.our study 

performed for investigation of relationships 

between diabetes conflicts and total serum 

homocystein. Based on results we found 

higher serum homocysteine concentration in 

patient group. Also there was significant 

difference in the mean plasma homocysteine 

concentration between subjects with and 

without diabetes. We can say increase in 

plasma homocysteine concentration was an 

predictor of increased risk of diabetic 

complications. In fact there was correlations 

between homocysteine and demographic 

and biochemical parameters (TG, HbA1C, 

FBS, TC, LDL-c). Indeed statistical 

multiple regression analysis revealed that, 

all study parameters were significantly 

correlated with tHcy levels in diabetic 

patients group. Result shown the existence 

of conflicts. In patients could be related to 

elevated level of Serum homocysteine. 

Homocysteine may be a Appropriate 

biomarker for increased risk of diabetes 

conflicts that dependent on higher levels of 

it .Finally results indicated a role for 

homocysteine in diabetic conflicts as 

Potential risk factor. 
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