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ABSTRACT
Background and objectives: Diabetes mellitus is a major public health issue worldwide.
Poorly managed type 1 and type 2 diabetics are at risk of developing several complications,
including cardiovascular disease. Therefore, monitoring lipid profile and glycemic control in such
patients are of great importance for reducing the risk of developing diabetic complications. In this
study, we measured the level of fasting blood sugar (FBS) and lipid profile components in patients
with either type 1 or type 2 diabetes and non-diabetic individuals.
Methods: This cross-sectional case-control study was conducted on 50 type 1 diabetics, 50 type 2
diabetics and 50 normoglycemic individuals (controls). All subjects were matched in terms of age
and gender. Serum level of FBS, total cholesterol (TC), triglyceride (TG), low-density lipoprotein
(LDL) and high-density lipoprotein (HDL) was measured using commercial kits. Statistical analysis
was performed using SPSS software (version 16) at significance level of 0.05.
Results: The levels of FBS, TC, TG, LDL and HDL were higher in both case groups compared to
the controls. The value of these variables (except for TC) was significantly higher in patients with
type 1 diabetes than in patients with type 2 diabetes.
Conclusion: Our results show that patients with type 2 diabetes have lower levels of HDL
compared to T1DM patients, which might increase the risk of developing cardiovascular
complications in these patients..
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unwillingness to continue participation in the
study and a history of kidney or liver disease,
operation, transplantation or malignancy.

INTRODUCTION
Diabetes mellitus (DM) is a group of
metabolic
disorders
characterized
by
hyperglycemia, which may be caused by
impaired
insulin
secretion,
insulin
dysfunction or both [1, 2]. The main subtypes
of diabetes are type 1 DM (T1DM) and type 2
DM (T2DM) [1] that affect almost 200
million people all around the world [3].
Cardiovascular disease (CVD) is the main
cause of death in diabetics, especially in
T2DM patients [4]. The American Heart
Association (AHA) has emphasized the role
of dyslipidemia and the importance of early
diagnosis of cardiovascular risk factors in
diabetics and patients with insulin resistance
[5]. The most prominent alterations of lipid
fractions in diabetics mostly consist of lowdensity
lipoprotein
(LDL)
elevation,
decreased high-density lipoprotein (HDL)
level or both [6-8]. The elevated LDL can
deposit in the arterial intima and result in
hardening of blood vessels and arteries, a
common complication of diabetes known as
atherosclerosis. This condition may ultimately
lead to arterial obstruction, blood clot
formation and myocardial infarction (MI) or
stroke in severe circumstances. Therefore,
controlling dietary intake of lipids and serum
levels of lipid fractions, particularly
cholesterol is an important approach for
prevention of diabetic complications [9, 10].
In addition, elevation of triglyceride (TG) or
triacylglycerole is another known risk factor
for CVD [11]. In this study, we measured and
compared the level of fasting blood sugar
(FBS) and lipid profile of patients with either
type 1 or type 2 diabetes with that of nondiabetic individuals.

Sampling and biochemical assays
Peripheral blood samples were collected into
polystyrene tubes after a 10-hour fasting
period. Serum of each sample was separated
and stored at -20 oC until biochemical testing.
The level of FBS (Darman Faraz Kave, lot:
1022), total cholesterol (TC, Pars Azmun, lot:
94005), TG (Pars Azmun, lot: 94004) and
HDL (Pars Azmun, lot: 93005) were
measured by spectrophotometric method
using commercially available kits. LDL level
was calculated based on the Friedewald
equation [12]: LDL = TC – (HDL + ).
Statistical analysis
All statistical analyses were done using SPSS
(version 16). Normality of data distribution
was assessed using the Shapiro-Wilk test.
Mean of each variable was compared using
one-way ANOVA and Kruskal-Wallis test
followed by Tukey’s post-hoc test. Intragroup
correlations were assessed using the Pearson’s
and Spearman’s correlation coefficient in the
case of parametric and non-parametric data,
respectively. All analyses were performed at
significance of 0.05.
RESULTS
Mean age of T1DM, T2DM and control
subjects was 48.4 ± 18.5, 54.4 ± 12.86 and
49.8 ± 15.6 years, respectively. FBS level was
significantly higher in both diabetes groups
compared to the control group but did not
differ significantly between the type 1 and
type 2 diabetics. HDL and TG levels were
significantly higher in type 1 diabetics
compared to the controls. In addition, the
value of these variables was significantly
higher in T1DM subjects than in T2DM
subjects (P=0.045) (Table 1). However, HDL
and TG levels did not differ significantly
between the T2DM patients and healthy
controls.

MATERIALS AND METHODS
Study population
The present study was conducted on 50
T1DM patients, 50 T2DM patients and 50
normoglycemic individuals (controls). After
explaining the study protocol and objectives,
written consent was taken from all subjects.
All subjects were matched in terms of age and
gender. Diabetes subtype was approved by an
endocrinologist. Exclusion criteria included
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Table 1. Levels (mean ± standard deviation) of FBS and lipid profile components in the diabetes and
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control groups
Groups
Parameters

T1DM (n=50)

T2DM (n=50)

Control (n=50)

FBS (mg/dl)

191.38±81.2

181.73±66.82

90.45±9.87

TC (mg/dl)

197.79±56.83

204±155.93

139.97±52.43

TG (mg/dl)

188.88±91.49

151.15±111.01

144.6±88.91

HDL (mg/dl)

52.96±16.16

44.69±11.83

39.32±12.58

LDL (mg/dl)

119.54±94.05

104.27±50.23

73.1±39.34

P-value
P1=0.854
P2<0.001
P3<0.001
P1=0.248
P2<0.001
P3<0.01
P1=0.036
P2=0.029
P3=0.443
P1=0.045
P2<0.001
P3=0.08
P1=0.741
P2<0.001
P3=0.006

P1: comparison between T1DM and T2DM patients.
P2: comparison between T1DM and control subjects.
P3: comparison between T2DM and control subjects.

In T1DM patients, there was a negative
correlation between age and FBS (P=0.024,
r=-0.459). TG was directly correlated with TC
(P=0.003, r=0.581) and LDL (P=0.005,
r=0.553). Duration of disease also showed a
negative correlation with FBS level (P=0.043,
r=-0.416).
Similar to patients with T1DM, TC had a
direct correlation with TG in T2DM patients
(P=0.023, r=0.443). Moreover, there was a
positive correlation between HDL and LDL in
type 2 diabetics (P=0.047, r=0.392).
Based on the medical history of subjects,
seven subjects with T2DM had a history of
MI. Level of TC and FBS in these patients
was significantly higher than in patients
without a history of MI (P=0.023, data not
shown). However, such analysis was not
performed for type 1 diabetics due to lack of
sufficient previous medical records.

in diabetics promotes lipid peroxidation
through stimulation of non-enzymatic
glycation of proteins and formation of
advanced glycated end-products [14]. In such
circumstances, the initiation of a vicious cycle
consisting of apolipoproteins peroxidation
and lipoproteins metabolism defects can
aggravate
this
pathologic
condition.
Suryawanshi and colleagues observed a high
level of lipid peroxides in diabetic patients
with CVD complications [14]. Similarly, we
noted an increase in the lipid components
such as LDL that are susceptible to
peroxidation.
Interestingly, we found that T1DM patients
had higher levels of HDL compared to
controls, which is inconsistent with results of
previous studies [15]. Moreover, we observed
that HDL level was significantly higher in
T2DM patients with no history of statin
therapy. Inconsistent with this finding, Marin
et al. claimed that HDL level is higher in both
obese and lean non-diabetic individuals
compared to patients with T2DM who do not
consume lipid-lowering drugs [16]. In the
present study, both HDL and LDL levels were

DISCUSSION
We found significant variations in the level of
lipid profile components between diabetics
and non-diabetic individuals. Several factors
are involved in the alteration of lipid profile
following DM [13]. The increased FBS level
8
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significantly higher in patients with T1DM
compared to controls. In such circumstances,
the positive effect of high HDL may be
masked by LDL elevation. However, we
could not find a precise explanation for the
concurrent elevation of LDL and HDL in
T1DM patients.
In a study by Drexel et al., TG level was
higher in T2DM patients compared to nondiabetic individuals [17]. However, we
observed this significant difference between
T1DM patients and healthy controls.
Nevertheless, this incongruity could be
related to the fact that we had not investigated
consumption of lipid-lowering medications or
diet of subjects.
The levels of total cholesterol had a positive
correlation with LDL and HDL levels in
T1DM patients, while in T2DM patients, TG
and LDL levels increased concurrently.

The authors declare that there is no conflict of
interest regarding the publication of this
article.
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