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Background and objective: Diabetes mellitus is associated with many complications such 
as cardiovascular disease, even in the presence of intensive glycemic control. Homocys-
tein takes part in the development of atherosclerosis and vascular injury and it is suggested 

to contribute in atherosclerotic process of diabetes mellitus. C-peptide recently used to di-
agnose diabetes.The present study was designed to evaluate serum levels of  Homocys-
teine, C-peptide levels and lipid profile in diabetic patients.  
Methods: This study includes 75 diabetic patients (35 type 1 and 40 type 2) and 30 con-
trols. After 12 hours fasting, serum homocystiene, C-peptide, lipid profile, HbA1c and blood 
glucose were measured for patients and controls.    
Results: The results showed that homocysteine level in type 1 and type 2 diabetic patients 
significantly increased as compared with controls. And the C-peptide level in type 1 dia-
betic patient was very low, while in type 2 diabetic patients and in controls was normal. The 
results also showed that the lipid profiles (except HDL) were increased in diabetic patients.  
Conclusion: Serum homocysteine (Hcy) level and lipid profile (except HDL) are signifi-
cantly elevated in diabetic patients. The C-peptide level in type 1 diabetic patient was very 
low, while in type 2 and controls was normal.   
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Introduction  

Diabetes mellitus is a condition in which the 
body either does not produce enough, or 
does not properly respond to, insulin, a hor-
mone produced in the pancreas, and this 
causes glucose to accumulate in the blood 
1,2 . The chronic hyperglycemia of diabetes 
is associated with long-term damage, dys-
function, and failure of different organs, es-
pecially the eyes, kidneys, nerves, heart, 
and blood vessels. Several pathogenic 
processes are involved in the development 
of diabetes. These range from autoimmune 
destruction of the β-cells of the pancreas 
with consequent insulin deficiency to ab-
normalities that result in resistance to insu-
lin action 3 . 

Homocysteine: Homocysteine is a nones-
sential sulphur-containing amino acid and 
an intermediary metabolic product derived 

from the demethylated essential amino 
acid methionine 4. Circulating homocys-
teine derives from the interplay of genetic 
and environmental factors involved in the 
homocysteine/methionine metabolic cycle. 
Ageing and gender, renal function, the 
status of nutritional coenzymes of vitamin 
B12, B6 and folate, together with lifestyle 
factors such as smoking, are known deter-
minants of plasma homocysteine concen-
tration in the general population, also         
individual genetic background may predis-
pose to hyperhomocysteinemia 5,6 . During 
the past few years, elevated blood levels of 
homocysteine have been linked to in-
creased risk of premature coronary artery 
disease, stroke, and thromboembolism 7 . 
The mechanism of Hcy-mediated vascular 
injury involves oxidative damage,since Hcy 
can undergo autoxidation in the plasma or 

http://en.wikipedia.org/wiki/Insulin
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intracellularly to form various reactive               
oxygen species 8. Average fasting plasma 
total Hcy levels for healthy human subjects 
range between 6 and 12 µmol/L 9. There 
are several studies conducted to evaluate 
the presence of hyperhomocysteinaemia 
and its consequences in diabetic patients. 
Although hyperhomocysteinaemia is deter-
mined as an independent and a graded risk 
factor for the development of cardiovascu-
lar disease, the clinical outcome of hyper-
homocysteinaemia and/or the presence of 
factors leading to hyperhomocysteinaemia 
in diabetic patients is still unclear 3 . Hyper-
homocysteinaemia is known to be associ-
ated with atherosclerosis, and this associa-
tion is stronger in individuals with diabetes 
than in nondiabetic subjects 10.  
C-peptide: is a peptide that is made when 
proinsulin is split into insulin and C-peptide. 
It splits before proinsulin is released from 
endocytic vesicles within the pancreas, one 
C-peptide for each insulin molecule 3.          
C-peptide is often used in the clinic to 
monitor the beta cell function in the diabetic 
patient and to differentiate between type 1 
and type 2 diabetes 11 . The pancreas of 
patients with type 1 diabetes is unable to 
produce insulin and therefore they will             
usually have a decreased level of                           
C-peptide and insulin levels, whereas                  
C-peptide and insulin levels in type 2                
patients are normal or higher than                   
normal12,13 . C-peptide concentrations are 
considered a more reliable reflection of 
pancreatic beta cell function (and hence 
insulin secretion) than insulin concentra-
tions, because the half life of C-peptide in 
the circulation is two to five times longer 
than that of insulin. Fasting serum concen-
trations of C-peptide in healthy people 
range from 0.5 to 2 ng/ml 14. Dyslipidemia  
are common in diabetes and contribute  
significantly to its complications. Its             
alteration in lipid metabolism increased  
cardiovascular risk, and so the mortality 
and morbidity among diabetic patients 15. 
The aim of the study to evaluate the  blood 
levels of homocysteine, C-peptide, lipid 
profile and glucose and the metabolic                  

control measured by HbAC, in  type 1 and 
type 2  diabetic patients as compared with              
controls.  

Subjects: This study was carried out at the 
Diabetic Center, in Hawler city, during the 
period from November 2009 to March 
2010, it included 75 diabetic patients (40 
type 2 and 35 type 1) and 30 normal sub-
jects as controls. Out of the 35 type 1 dia-
betic patients, 17 are male and 18 are fe-
males, their ages ranged between 13-28 
years (mean 24.8±5.5 year).While the 
other 40 having type 2 diabetes (12  are 
males and 28 are females), their ages 
ranged between 36-59 years (mean 
49.1±10.4 year), 30 normal subject were 
included as a control group. Their ages 
r a n g e d  b e t w e e n  2 3 -5 1  y e a r s 
(39.5±8.72).10 ml of samples venous blood 
was drawn from each fasting (10-12 hours) 
patients and controls, using sterile dispos-
able syringe. 3 ml of the blood was trans-
ferred to disposable EDTA containing plain 
tube, and utilized for determination of 
HbA1c. The remaining 7 ml of the blood 
was transferred  to disposable plain tube 
and let stand for 30 minutes to clot.   The 
serum was separated by centrifugation at 
3000 rpm for 5 minutes, and collected in 
plain tube and kept frozen. The serum was 
utilized for determination of (Glucose, Ho-
mocysteine, C-peptide, cholesterol, triglyc-
eride, HDL, LDL and VLDL). 
Methods: Homocysteine and C-peptide 
were measured by a commercial ELISA kit 
and the lipid profile also measured by their 
specific kits, according to manufactural 
procedure.  

The results showed that all the diabetic 
patients showed significantly higher serum 
fasting sugar in conjunction with HbA1c 
versus their control pend. As all the dia-
betic patients under current study had 
HbA1c more than 8% so they are all poorly 
controlled.  Serum homocysteine levels in 
type 1 and type 2 diabetic patients are    

Methods 

Results  
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Table 1: laboratory investigations for patients and healthy control group  

A: control,  B: type 1,  C: type 2,   (*): significance. P value less than 0.05 considered as statistically significant   

  N Mean Std. Deviation P Significacne 

Homocysteine       Control  30 7.6300  2.13766 
 

0.004  AxB*  

 Type 1  35 13.8343  7.06382 
 

0.004  
 

AxC*  

 Type 2  40 13.7550  8.66523 
 

 BxC  

C-peptide Control  30 1.0780 0.50346 
 

<0.001  AxB*  

 Type 1  35 0.3954 0.26983 
 

<0.001  AxC*  

 Type 2  40 0.7410 0.31141 
 

<0.001  BxC*  

HbA1c Control  30 5.6850 0.84310 
 

<0.001  AxB*  

 Type 1  35 10.2229 2.18189 
 

<0.001  AxC*  

 Type 2  40 8.9300 2.08858 
 

 BxC  

FSG  Control  30 108.3500 17.53875 
 

<0.001  AxB*  

 Type 1  35 239.0286 75.18310 
 

<0.001  AxC*  

 Type 2  40 186.2750 53.79209 
 

0.003 BxC*  

Cholesterol         Control  30 164.8000 26.01740 
 

<0.001  AxB*  

 Type 1  35 228.6857 78.25703 
 

<0.001  AxC*  

 Type 2  40 242.1000 85.21972 
 

 BxC  

TG Control  30 138.0500 34.68880 
 

 AxB  

 Type 1  35 182.8286 110.88295 
 

0.008 AxC*  

 Type 2  40 219.6250 98.03314 
 

 BxC  

HDL-c         Control  30 55.0000 8.40426 
 

 AxB  

 Type 1  35 53.8286 10.71416 
 

 AxC  

 Type 2  40 49.1000 8.26423 
 

 BxC  

LDL-c  Control  30 82.4000 28.29246 
 

0.001  AxB*  

 Type 1  35 138.2857 68.89104 
 

0.001  AxC*  

 Type 2  40 149.1350 75.76056 
 

 BxC  

VLDL-c  Control  30 27.4000 7.00676 
 

 AxB  

 Type 1  35 36.5714 22.10574 
 

0.007 AxC*  

 Type 2  40 43.8750 19.62754  BxC  
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Many past published studies dealt with 
plasma Hcy levels in both Type 1 and Type 
2 diabetes had yielded a multiplicity of           
results. The present study showed that  
homocysteine level in type 1 and type 2 
diabetic patients significantly increased as 
compared with its level in controls. This re-
sult agreed with results of Hultberg et al 16 
and Hofmann et al 17, in which they showed 
that diabetic patients had a significantly  
increased concentrations of total plasma 
homocysteine level. It also agrees with 
studies by Colwell 18 and Becker et al 19 
who showed that increased homocysteine 
levels predicteding the risk factor for        
vascular complications in diabetic patients. 
other studies, on the other hand,  were in 
disagreement with this result  mushi et al  20 

and Drzewoski et al 21 , who they found that 
fasting homocysteine levels were found to 
be similar in diabetic patients and healthy 
controls. In another studies conducted by 
Fonseca et al 22 and Tutunco et al 4 reveal-

ing normal fasting homocysteine levels in 
the diabetic population with various compli-
cations. This difference in the results may  
reflect the many mechanisms involved in 
the regulatory process of plasma homocys-
teine. Circulating homocysteine derives 
from the interplay of genetic and environ-
mental factors involved in the homocys-
teine/methionine metabolic cycle. Ageing 
and gender, renal function, the status of 
nutritional vitamin coenzymes  B12, B6 and 
folate, together with lifestyle factors,  are  

 known determinants of plasma               
homocysteine concentration in the general 
population, also individual genetic back-
ground may predispose to hyperhomocys-
teinemia5,6. Hyperglycemia causes abnor-
mal carbohydrates, lipids and proteins                  
metabolisms which may leads to abnormal 
elevated homocysteine levels also medica-
tions like metformin which is used in great 
number of diabetics is known to cause              
vitamins B12 and folate deficiencies that 
causes consequently leads to hyperhomo-
cysteinemia 23 . This study showed also 
that the mean serum C-peptide levels in 
type 1 and type 2 diabetic patients are               
decreasing significantly as compared with 
their controls. In type 1 it is significantly low 
as compared to type 2 diabetic patients 
although the C-peptide level is within  nor-
mal range in type 2 diabetic patients and in 
controls. This result is in agreement with 
results of studies conducted by 12,13, they 
showed that the patients with type               
1 diabetes usually have a decreased level 
of C-peptide , whereas C-peptide  level in 
type 2 diabetic patients was normal or 
higher than normal . This is because in 
pancreas of patients with type 1 diabetes 
the function of beta cell is drastically                  
reduced or totally absent shortly after the 
onset of the disease so it is unable to                     
produce insulin and therefore they usually 
have a decreased level of C-peptide and 
insulin levels since these two components 
are secreted in equimolar amounts , while 
the pancreatic beta cell in insulin resistant  
type 2 diabetic patient functions normally, 
therefore it produce insulin normally, so 
they usually have normal level of C-peptide 
and insulin, or some  time higher than                 
normal because the resistance to insulin in 
type 2 diabetic patient well cause the               
pancreas to produce excess amount of        
insulin 12,13.    
                

Discussion 

significantly increased when compared with 
their levels in controls. Serum C-peptide 
levels in type 1and type 2 diabetic patients’ 
showed significantly low concentrations as 
compared with controls or between them-
selves although its concentration in type 2 
diabetic patients is within normal range. 
The lipid profile showed that the levels of 
(cholesterol, triglyceride, LDL and VLDL) 
are increased in diabetic patients when 
compared with controls, with different sig-
nificances, while HDL remained within nor-
mal range. 
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The data of this study showed that:- 
1. Serum homocysteine levels significantly 
elevated in diabetic patients, which       
suggests that Hcy might play role in the 
pathogenesis of vascular complications     
in individuals with diabetes mellitus.  
2. Increased levels of cholesterol,                     
triglycerides, VLDL and LDL-C showed that     
diabetic patients may present a high risk of 
atherosclerosis and vascular complications 
of diabetes mellitus. 
3. It is better for newly diagnosed diabetic 

patients to measure their  C-peptide levels 
as a marker for distinguishing between type 
1 and type 2 diabetes, since some of the 
type 1  patients   misdiagnosed  as type 2 . 
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