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Abstract 

Background: Patients with type II diabetes are a two to four-fold more prone to coronary 

artery disease than normal healthy persons. Hyperhomocysteinemia have a strong association 

with the onset of atherosclerosis. Elevated homocysteine in type-II DM causes endothelial 

cell damage by extravagant sulfation of collagen which increases risk of thrombosis and 

arteriosclerosis. 

Objective:This study was conducted todetermine the relationship between serum 

homocysteine levels and lipid profile in type 2 diabetes patients. 

Materials and Methods: Total 50 newly diagnosed with type II DM patients and 50 

apparently healthy controls were enrolled for the present study. Blood samples were collected 

for estimation of fasting blood sugar, HbA1c, serum homocysteine and lipid profile.   

Results:  Homocysteine level (Hcy) among diabetic patients was 18.23 ± 3.45 μmol/L which 
was significantly higher than control group (4.90 ± 1.18 μmol/L, p < 0.001). Serum 
cholesterol, TG, LDL and VLDL were significantly higher among diabetic patients with 

hyperhomocysteinemia than diabetic patients with normal with S. homocysteine ≤ 15 μmol/L. 
Positive correlation of homocysteine was observed with and FBS and HbA1c (r- 0.721 and 

0.491 respectively) 

Conclusion: Type 2 diabetes individuals are at risk of having hyperhomocysteinemia which 

leads to dyslipidemia. There is a strong positive correlation between serum Hcy and glycemic 

state, implying that the association between hyperhomocysteinemia and an increased rate of 

coronary heart disease events among diabetes patients.  

Keywords: Coronary heart disease, Diabetes mellitus, Homocysteine, Lipid profile 

 

Introduction 

Diabetes Mellitus (DM) is a complex metabolic disease defined by long-term hyperglycemia 

and caused by a complex interplay of genetic, environmental, cultural, nutritional, and 

behavioural factors.[1]India is considered the “Diabetic Capital of the World.[2] It is rising 
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much more rapidly, presumably because of increasing obesity, reduced activity level as 

countries become more industrialized, and the aging of the population.[3] Patients with type 

II diabetes are a two to four-fold more prone to coronary artery disease and post myocardial 

infraction mortality than normal healthy persons.[4]High Triglyceride levels (TG), low High 

Density Lipoprotein (HDL) cholesterol, and elevated Low Density Lipoprotein (LDL) 

cholesterol are characteristics of dyslipidemia associated with type 2 diabetes. Diabetic 

dyslipidemia, specifically an increase in small dense LDL, increases risk of Coronary Heart 

Disease (CHD).[5] 

 

Demethylation of methionine produces homocysteine (Hcy) which is a sulfur-containing 

intermediate amino acid.[6]Hyperhomocysteinemia have a strong association with the onset 

of atherosclerosis, which manifests as arterial thrombosis and venous thrombosis.[7]Elevated 

homocysteine in type-II DM increases the production of homocysteine disulfides and 

homocysteine thiolactone, leading to endothelial cell damage by extravagant sulfation of 

collagen which increases risk of thrombosis and arteriosclerosis.[8]Homocysteine levels in 

the blood have been associated with increased lipid peroxidation. The relationship between 

serum homocysteine levels and type 2 diabetes is still debated. As a result, this study was 

conducted to determine the relationship between serum homocysteine levels and lipid profile 

in type 2 diabetes patients, which may be useful in determining the risk of developing CVD 

and atherosclerosis among diabetic patients.[2]
 

 

Materials and Methods 

This observational comparative study was undertaken at department Biochemistry and 

department of General Medicine of tertiary care hospital of Gujarat after receiving approval 

from institutional ethics committee. Total 50 newly diagnosed with type II DM patients of 18 

to 65 years age group were enrolled for the present study. Fifty apparently healthy controls of 

with matched age and gender were enrolled for the study. Patients with renal, liver disease, 

congestive heart failure, vascular disease, chronic obstructive pulmonary disease, thyroid 

dysfunction, neuropathy cancer or on lipid lowering drugs were excluded from the study. A 

written consent was taken from each participant. A detailed history related to socio 

demographic profile, addiction and past medical history were taken and physical and 

systemic examination was performed.  

 

After an overnight fast of 8 hours, 10 ml of venous blood was taken in a) Ethylene diamine 

tetra acetic (EDTA) vial for glycosylated haemoglobin (HbA1c) measurement. b) Fluoride 

oxalate vial for estimating fasting blood sugar (FBS). c) Plain vial for homocysteine (Hcy), 

creatinine, and lipid Profile. The blood samples were centrifuged for 10 minutes at 3000 rpm. 

The serum was isolated and stored at 2 to 8 degrees Celsius and analysed for homocysteine 

and lipid profile estimation. Axis-Homocysteine Enzyme Immunoassay (EIA) kit from Axis-

Shield Diagnostic, UK was used to determine serum Hcy levels using an ELISA method. 

Serum lipid profile estimation was done by Enzymatic Colorimetric Test by using Kits 

Human Diagnostic mbH. Hyperhomocysteinemia was defined as a concentration of Hcy ≥15 
μmol/l.[9] 

The data was entered in Microsoft excel 2010 and analysed with Epi info 7.1.1. Quantitative 

data were presented as mean ± SD and compared by applying Student’s t-test. P value less 

than 0.05 was considered significant. 

Results 

Table 1 shows comparison of socio demographic profile and laboratory parameter between 

case and control group. Both groups were comparable for age and gender distribution. 

Smoker were significantly higher in diabetes group (52.0%) as compared to control group 
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(24.0%, p – 0.003). Glycemic parameter (FBS, HbA1c) were significantly higher in diabetic 

patients as compared to control group. Lipid profile parameter such as Cholesterol, TG, HDL, 

LDL and VLDL were also significantly among diabetic than non-diabetic patients.  Serum 

Homocysteine level (Hcy) among diabetic patients was  18.23 ± 3.45 μmol/L which was 
significantly higher than control group (4.90 ± 1.18 μmol/L, p < 0.001). 
 

Table 1: Comparison of socio demographic profile and laboratory parameter between 

case and control group 

Parameter Diabetic 

Patients (n-50) 

Control group 

(n = 50) 
p-value 

Age (years) 55.2 ± 13.27 54.9 ± 12.23 0.23 

Male: Female 30: 20 30:20 1.00 

Smoker  26 (52.0%) 12 (24.0%) 0.003 

BMI (kg/m
2
)  24.7 ± 4.3 29.1 ± 4.8 < 0.001 

FBS (mg/dL) 245.60 ± 69.2 99.14 ± 12.58 < 0.001 

HbA1c (%) 11.90 ± 3.45 4.90 ± 1.18 < 0.001 

S. Hcy (μmol/L) 18.23  ± 4.33 9.98 ± 2.07 < 0.001 

S. Cholesterol 

(mg/dL) 
178.52 ± 34.4 149.14 ± 22.34 < 0.001 

S. TG (mg/dL) 149.3 ± 34.5 123.32 ± 22.75 < 0.001 

S. HDL  (mg/dL) 41.2 ± 6.76 47.24 ± 4.56 0.24 

S. LDL (mg/dL) 112.0 ± 22.3 87.44 ±23.4 < 0.001 

S. VLDL (mg/dL) 27.23 ± 12.32 25.23 ± 5.56 0.08 

 

The diabetic patients were divided into two groups according to serum Hcy levels. A serum 

Hcy level of >15.0 μmol/L is considered as hyperhomocysteinemia. Total 38 patients had 
hyperhomocysteinemia and 12 diabetic patients had homocysteine level <15.0 μmol/L. 
Higher cholesterol (184.21 ± 35.6 mg/dL) and TG level (155.43 ± 53.01 mg/dL) in diabetic 

patients with hyperhomocysteinemia than diabetic patients with S. homocysteine ≤ 15 
μmol/L (157.23 ± 42.23 mg/dL, 132.24± 76.2 mg/dL respectively). Similarly LDL and 
VLDL were also significantly higher among diabetic patients with hyperhomocysteinemia 

than diabetic patients with normal with S. homocysteine ≤ 15 μmol/L. 
 

Table 2: Comparison of lipid profile and gylcemic parameter between normal and 

hyperhomocysteinemia among patients with Type II DM (n-50) 

Variables S. Hcy> 15 μmol/L 

(n = 38) 

S. Hcy ≤ 15 μmol/L 

(n = 12) 
p-value 

FBS (mg/dL) 263.6 ± 52.10 228.81 ± 65.20 0.04 

HbA1c (%) 13.32 ± 3.21 9.23 ± 2.34 < 0.001 

S. Hcy (μmol/L) 22.23 ± 5.64 13.23 ± 2.13 < 0.001 

S. cholesterol(mg/dL) 184.21 ± 35.6 157.23 ± 42.23 0.002 

S. TG (mg/dL) 155.43 ± 53.01 132.24± 76.2 0.06 

S. HDL (mg/dL) 42.23 ± 5.43 40.21 ± 6.22 0.23 

S. LDL (mg/dL) 119.23 ± 24.12 93.33± 33.43 < 0.001 

S. VLDL (mg/dL) 32.23 ± 15.23 25.21 ± 10.46 0.04 

Positive correlation of homocysteine was observed with and FBS and HbA1c (r- 0.721 and 

0.491 respectively) 
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Table 3: Correlation of Hcy with FBS and HbA1c 

Correlation  r-value p-value 

Hcy and FBS 0.721 < 0.00 1 

Hcy and HbA1c  0.491 0.03 

 

Discussion 

According to Nickolas et al[10], atherosclerosis in diabetes mellitus is a persistent low-grade 

inflammatory condition. Hyperhomocysteinemia is a substantial risk factor for atherosclerosis 

in both diabetic and non-diabetic people. It has the potential to cause chronic vascular 

complications.[2] Despite numerous studies, the association between hyperhomocysteinemia 

and cardiovascular risk is still unknown.  

 

In the present study, lipid profile parameters among diabetic group such as cholesterol, TG, 

LDL, and VLDL, were considerably higher than the control group. Hypertriglyceridemia 

with elevated LDL particles and low HDL cholesterol levels in diabetic individuals was 

observed in the study of Sniderman et al.[11] and Choudhary J et al.[2] Insulin resistance and 

hyperglycemia leads lipid abnormalities. The aetiology of this dyslipidemia could be due to 

increased secretion of TGs rich in VLDL from the liver and their poor clearance.[12] 

 

In the present study, 76% of the diabetic subjects had serum Hcy>15 μmol/L. Serum Hcy 
level among diabetic patients (18.23 ± 3.45 μmol/L) was  higher than control group (4.90 ± 
1.18 μmol/L, p < 0.001). Similar finding was observed in the study of Bansal S et al.[13] 

(Diabetic group : 12.9 ± 5.6 μmol/L, Non diabetic group: 9.9 ± 3.6 μmol/L). Chico et al.[14] 

found a similar result in their research. According to Puri et al.[15], the mean level of 

homocysteine in diabetes patients was nearly double that of controls. Homocysteine levels 

>18 mol/L were found in 72.5% of patients, but in only 26.7 % of controls. On the contrary, 

Wollesen et al.
.
[16] found that serum Hcy levels in type 2 diabetic patients (10.6 μmol/L) 

were insignificant (p>0.05) when compared to control  (11.1 μmol/L).  
 

Serum Hcy levels cause endothelial dysfunction by increasing oxidative stress and inhibits 

vascular dilatation by reducing the release of nitric oxide (NO). Hyperhomocysteinemia 

enhances intima-media thickening by stimulating smooth muscle cell proliferation and 

collagen synthesis.  High Hcy levels in the blood are thought to have thrombogenic activity 

because they modify the coagulation system and encourage platelet aggregation. Increased 

lipid peroxidation is also linked to elevated blood Hcy levels, which predisposes to 

atherosclerosis.[13] According to Hoogeveen et al.[17], hyperhomocysteinemia raised the 

risk of cardiovascular disease by 1.6 times in type 2 diabetes mellitus patients compared to 

non-diabetic people. 

 

In the present study, significant positive correlation of homocysteine was observed with and 

FBS and HbA1c (r- 0.721 and 0.491 respectively). Bansal S et al.[13] also observed positive 

correlation of Hcy with FBS (0.631) and HbA1c (0.416). HbA1c levels were also 

considerably greater in T2DM patients with hyperhomocysteinemia compared to patients 

with normal homocysteine levels, according to O A Ala et al.[18] The findings suggest that 

metabolic regulation may have an impact on Hcy levels.[19] 

In the present study, significantly higher values of serum Cholesterol, LDL, and VDL were 

found among diabetic patients with hyperhomocysteinemia than diabetic patients with normal 

homocysteine level. Balu et al.[20] found significant difference in serum Hcy levels (15.064 

± 4.82, p < 0.001), serum Cholesterol (201.2 ± 29.69, p < 0.001), LDL (128.08 ± 29.09, p < 

0.001), and HDL (40.08 ± 3.29, p < 0.05) when compared to controls. The relationship of 
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high Hcy with high cholesterol levels observed in this study indicates causal relationship 

between plasma Hcy and cholesterol. According to Li et al.,[21] high serum Hcy has a 

positive effect on the hydroxyl methyl glutaryl CoA synthase enzyme  and resulting 

hypercholesterolaemia. Furthermore, they suggested that high Hcy increases cholesterol 

accumulation in the endothelial cells. 

 

Conclusion 

According to the findings of the present study, type 2 diabetes individuals are at risk of 

having hyperhomocysteinemia which  leads to dyslipidemia and vice versa. Homocysteine is 

a biomarker for endothelial dysfunction and dyslipidemia which are the predictor of 

cardiovascular complications. There was also a strong positive correlation between serum 

Hcy and glycemic state, implying that the association between hyperhomocysteinemia and an 

increased rate of coronary heart disease events among diabetes patients. As a result, serum 

Hcy is an atherogenic and thrombogenic marker that can be used to detect cardiovascular risk 

events in T2DM patients at an early stage. 
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