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ABSTRACT... jawaidsubzwari@hotmail.com  Sialic Acid (SA) is an acetylated product of neuraminic acid. In present
study, the relationship between sialic acid and type II diabetic patients was investigated. Ninety (90) subjects, 41 males
and 49 females, were included in the study. They were divided into two groups according to presence or absence of
type II diabetes mellitus (DM). Group A comprised of 72 patients with type II DM and group B 18 subjects without
diabetes mellitus as a control group. The following parameters were assessed: sialic acid, blood glucose, lipid profile
(serum triglycerides and total cholesterol) and HbA1c. Type II DM Patients had higher levels (P<0.05) of sialic acid
(2.259±0.252 mmol/L) as compared to the control group (2.048±0.32 mmol/L).
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INTRODUCTION
Sialic Acid (SA), a generic term for a family of acetylated
derivatives of neuraminic acid, is an essential component
of glyco-proteins and glycolipids . It acts as a cofactor of1

many cell surface receptors (e.g. insulin receptors) , and2

is positively associate with most of the serum acute
phase reactants . The levels of SA are increased in3,4

several pathologic states such as inflammation and
malignancy . In patients with type II Diabetes Mellitus4

(DM) the levels of sialic acid are increased .5

In present study, the relationship of SA was assessed in
patients with type II diabetes mellitus (DM).
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PATIENTS AND METHODS
The study included 90 subjects, 41 males and 49
females. Diabetic patients were defined as those who
had known diabetes (onset of DM after 40 years of age),
and those with fasting plasma glucose value exceeding
7.8 mmol/L on two occasions.

According to presence or absence of type II DM, the
subjects were divides into two groups: group A, 72 type
II DM patients (32 males and 40 females) and group B,
18 subjects without DM (9 males and 9 females) as a
control group. All group B subjects underwent oral
glucose tolerance test (OGTT) to exclude the presence
of impaired glucose tolerance (IGT), according to WHO
criteria.

After over night fasting, venous blood samples for blood
glucose, lipid profile and sialic acid estimation were
obtained by venipuncture from an anticubital vein without
stasis. Serum total SA was assessed using enzymatic
method from Boehringer Mannheim. The method uses a
coupled enzyme assay reaction incorporating
neuraminidase, N-acetyl neuraminic acid, aldolase and
pyruvate oxidase linked to a peroxidase dye system. The
blood glucose, total cholesterol and triglycerides were
determined by using auto-analyzer, while HbAIc by using
kit.

RESULTS
Table I shows biochemical characteristics of groups A
and B related to number, sex, age and duration of
diabetes mellitus. Group A and B were comparable
according to age (mean age 61.60±7.2 vs. 60.8±9.1
years p= [non significant] NS), duration of DM 12.3±2.45
years, p=NS).

Group A (diabetic patients) had higher plasma levels of
total cholesterol and triglycerides (p<0.05) in comparison
with control subjects. The diabetic patients, whether
males/females, had higher plasma levels (p<0.05) of SA
(2.259±0.252 mmol/L) in comparison with controls
(2.048±0.32 mmol/L). The comparison is also illustrated
in Fig 1.

Table-I.

Parameter Group A 

(Type II diabetic ps)

Group B

(Control)

n 72 18

Sex (M/F) 41/49 9/9

Age range (yrs) 45 - 76 47 - 71

Age: Mean ±SD 61.6±7.2 60.8±9.1

Duration of M

Range (yrs)

5-25 -

Duration of DM

(Mean ±SD)

12.3±2.45 -

There is no significant difference between these parameters

(p = Non Significant [NS])

Table-II. shows comparison between diabetic patients and

normal (control) subjects. 

Parameter Group A 

(Type II diabetic ps)

Group B

(Control)

Sialic acid (mmol/l 2.259±0.252 2.048±0.32

HbAIc (g/dl) 9.5±1.8 -

Total cholesterol

(mmol/l) 

6.38±0.55* 5.55±0.36

Triglycerides

(mmol/l)

2.00±0.16* 1.84±0.09

Value are presented as mean±SD: *=p<0.05 

for group A and B.

DISCUSSION
The results of our study show increased serum SA
concentration (p<0.05) in diabetic patients, especially the
type 2 diabetics, as compared to normal control subjects.
Furthermore, the serum SA levels were independents of
the duration of DM and degree of metabolic control (as
estimated by HBA1c). There was also a strong positive
correlation observed between SA and important risk
factors for diabetes mellitus such as total cholestrol and
triglycerides. It has also been reported else where that
SA is elevated in subjects with type 2 diabetes mellitus
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with out late complications, a finding which has not been
recorded in type 1 diabetes mellitus patients .5

Besides this, serum SA levels are increased in type 1
diabetes mellitus patients with albuminuria , independent6

of the degree of metabolic control. SA is also increased
in non-diabetic patients with end stage renal disease .7,8

The possible explanation of our findings, confirming the
results of other authors , is that this must be9,10,11

associated with the role of SA in maintaining the
negative charge of renal glomerular basement
membrane, one of the main regulators of glomerular
permeability . It may be speculated that vascular12

permeability is regulated by sialic acid moieties, with
increased vascular permeability resulting from the
shedding of vascular endothelial SA into circulation. As
the majority of serum SA is a component of glycoprotein
such as acute phase proteins , it is important that3,4

several serum acute phase proteins are elevated in
diabetics.
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