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Estimation of Vascular Cell Adhesion Molecule 1 (VCAM-1) Levels In Type 1 
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Abstract: High glucose levels in patients with diabetes are associated with increased plasma levels of soluble adhesion molecules. 
They could explain that the patients with diabetes mellitus will require the development of premature atherosclerosis related 
to hyperglycemia or hyperinsulinemia and that it not only affects vascular endothelium but also contributes to the development 
of microvascular complications. This study aimed to evaluate the serum concentration of VCAM-1 in type 1 diabetes mellitus 
patients with and without cardiovascular disease. Also, investigation the association of insulin levels, duration of diabetes, 
and HbA1C with VCAM-1. Include in this study a total of 60 types 1 diabetic patient. According to characteristic laboratory 
investigations and electrocardiogram (ECG), they were subdivided into two groups (G1) 30 T1DM patients without cardiovascular 
disease and (G2) 30 T1DM patients with cardiovascular disease in addition to 30 healthy subjects as a control group (G3). All 
subjects measured the levels of fasting blood glucose FBG, glycated hemoglobin HbA1c, and insulin levels, and VCAM-1 were 
also determined by ELISA technique. This study shows a highly significant difference in the average diabetic profile between G1 
and G2 compared to the control group and found that VCAM-1 level was significantly higher among diabetic patients than the 
control group. Also, there was a significant negative correlation of VCAM-1 with the levels of FBG, HbA1c in diabetic patients G1 
and G2. While insulin had a positive correlation in G1 but correlated negatively in G2.
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Introduction
Diabetes mellitus type 1 is a chronic metabolic disease 

caused by autoimmune pancreatic beta-cell destruction that 
leads to insulin deficiency and is more commonly diagnosed in 
young adults, and they are at high risk of micro-and macrovas-
cular complications develop1. Type 1diabetes Mellitus is consi-
dered a significant risk factor for cardiovascular disease (CVD) 
because of poor metabolic control, long duration of disease, 
and existing dyslipidemia or hypertension2.

Vascular infiltration affected by adhesion molecules and 
that released by damaged endothelial cells or inflammatory 
conditions entering into the arterial wall. Adhesion molecules 
such as vascular cell adhesion molecule 1 (VCAM-1) and in-
tercellular adhesion molecule 1(ICAM-1) act as atherosclero-
sis markers isolated from the endothelium and measured in 
peripheral blood, and also, VCAM-1 has a role in autoimmune 
diseases3,4. The soluble forms of adhesion molecules found in 
the serum of diabetic patients, that activation suggested en-
dothelial of a role in diabetes5. High glucose levels in patients 
with diabetes participate in increased plasma levels of soluble 
adhesion molecules. Therefore, they could explain that the pa-
tients with diabetes mellitus will develop premature atheros-
clerosis related to hyperglycemia or hyperinsulinemia and that 
it not only affects vascular endothelium but also contributes to 
the development of microvascular complications6.

The endothelial function is considered a marker of vascu-
lar dysfunction and is a good predictor of cardiovascular disea-
se, irregularity in the endothelial function involves the patho-
genesis of cardiovascular diseases7. An increase in the serum 
levels of cellular adhesion molecules, ICAM-1 and VCAM-1, as 
specific markers of endothelial dysfunction indicates an impai-
red endothelial function8. Local researches in VCAM-1 to pre-
dict complicate of type 1 diabetes mellitus on the cardiovas-
cular are limited. So that, the aim of this study was estimated 

VCAM-1 levels in serum of type 1 diabetes patients with and 
without cardiovascular disease. Also, investigation the asso-
ciation of insulin levels, duration of diabetes, and HbA1C with 
VCAM-1.

Methods
This study includes 60 types 1 diabetic patient diagnosed 

by consultant physicians enrolled in "National Diabetic Cen-
ter (NDC)" Baghdad – Iraq, from December to March 2018. 
According to characteristic laboratory investigations and elec-
trocardiogram (ECG), they were subdivided into two groups as 
follows: (G1) 30 T1DM patients without cardiovascular disease 
the mean age (15 ± 6.67) years and (G2) include 30 T1DM pa-
tients with cardiovascular disease their mean age (10 ± 5.81) 
years in addition to 30 healthy subjects as a control group with 
mean age (17 ± 3.12) years. This study excluded patients with 
autoimmune disease, any stage of heart failure, thyroid disea-
se, and uncontrolled hypertension.

A blood sample from all subjects was drawn to measure 
the levels of fasting blood glucose FBG9, glycated hemoglobin 
HbA1c10. Levels of insulin and VCAM-1 were also determined 
by ELISA technique11. And body mass index BMI was calcula-
ted for each subject in patients and control groups.

Statistical analysis
All data of this study submitted as (mean ± SD). The stu-

dent's T-test was applied to compare patient groups with the 
healthy group; also, Pearson's coefficient was used for corre-
lation analysis.
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Results
This study involved sixty T1DM patients and thirty healthy 

controls. Table (1) listed demographic data of patient groups 
G1, G2, and healthy control G3. The mean age of the patient 
groups was (15 ± 6.67 and 10 ± 5.81) years in G1 and G2, res-
pectively, with significant differences and distribution of sex 
was non-significant between studied groups. Mean BMI was 
normal in the patient's group and control group with signifi-
cant difference between patients group when compared to 
control group. 

Data in table 2 shown as expected a highly significant di-
fference (p< 0.001) in an average of diabetic profile (fasting 
blood glucose (FBG), glycated hemoglobin (HbA1c) and insu-
lin) between G1 and G2 when compared to the control group 
were also found, VCAM-1 level was significantly higher among 
diabetic patients than the control group. 

In addition, there was a significant negative correlation of 
VCAM-1 with the levels of FBG, HbA1c in diabetic patients G1 
and G2. At the same time, insulin had a positive correlation in 
G1 but correlated negatively in G2, as in table 3.

Discussion
This study compared mean FBG, HbA1c, and insulin 

with VCAM-1 between sixty T1DM patients with and without 
CVD and 30 healthy adolescents. As expected, levels of FBG, 
HbA1c, and insulin were significantly higher in patient groups. 
T1DM is caused by insulin deficiency; hyperglycemia, and that 
could damage the vascular12. The levels of VCAM-1 was highly 
significantly increased in G1 and G2 compared to control simi-
lar group result in the study by other researcher13,14 who found 

the levels of endothelial markers including VCAM-1 were hi-
gher in adults with T1DM than control, while there is no data 
available about levels of VCAM-1 in T1DM with CVD. Increased 
VCAM-1 as an adhesion molecule leads to endothelial dys-
function as a part of the inflammatory process15. T1DM may 
lead to increased VCAM-1, damage endothelial vascular as a 
result of that adhesion molecule will expression16. Therefore 
the risk of atherosclerosis will increase and the mortality due 
to cardiovascular complications in T1DM patients17.   

According to the current study, VCAM-1 was significant-
ly associated with FBG, HbA1c, and insulin in both patients 
and control groups. These findings disagree with the results 
of another researcher; they reported no correlation between 
serum level of VCAM-1 with FBG, HbA1c, and duration of di-
sease18. Insulin resistance will increase the expression of ad-
hesion molecules like VCAM-1 molecule19. So, in diabetic pa-
tients, elevated HbA1c, FBG, and increased insulin level due to 
insulin resistance20.

Conclusions
As VCAM-1 level was significantly higher in both patient 

groups with and without cardiovascular disease so that, ma-
ybe we assume that it used to predictive to cardiovascular di-
sease in T1DM patients, also; we suggested that if the patient 
with T1DM uses pro-inflammatory medical agents in their pro-
tocol, treatment can cause prevention complication of diabetic 
microvascular in future. The limitation of this study was the 
small sample size, and patients should be selected from a di-
fferent area of Iraq. Also, HbA1c represents the average blood 
glucose during three months, and if the mean level of HbA1c 
may be more helpful.

Table 1. Clinical characteristics of the patients and control groups.

Table 2. Clinical characteristics of the patients and control groups.
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Table 3. Correlate of vitamin D with some variables.
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