Evaluation of serum gamma glutamyl transferase …….

Zanco J. Med. Sci., Vol. 23, No. (2), August, 2019

https://doi.org/10.15218/zjms.2019.022

Evaluation of serum gamma glutamyl transferase activity among type-2
diabetic patients in Erbil
Received: 8/1/2018

Accepted: 31/5/2018

Vyan Asad Qadir1

Sardar Nouri Ahmed2*

Abstract
Background and objective: Gamma-glutamyl transferase is an enzyme that catalyzes the
transfer of a glutamyl residue the acceptor through the glutamates gamma carboxylic acid
to an amino acid. This study aimed to evaluate the serum gamma glutamyl transferase
activity in type 2 diabetic patients and find out other confounding factors like age and
gender effects.
Methods: A cross-sectional study was carried out from January to June 2016 in
collaboration between the Clinical Biochemistry Department at the College of Medicine,
Hawler Medical University and the Chemistry Department at the Faculty of Science and
Health of Koya University. The study included 50 type 2 diabetic patients (group 1), and 50
healthy individuals (group 2).
Results: The mean value of serum gamma glutamyl transferase activity was significantly
higher in type 2 diabetic patients (group 1) than that of healthy individuals (group 2)
(P <0.001). The mean value of serum gamma glutamyl transferase activity in men diabetic
patients was non significantly lower than women diabetic patients. The mean value of
serum gamma glutamyl transferase activity in diabetic patients whose age was ≥50 years
was non significantly higher than diabetic patients whose age was <50 years.
Conclusion: Based on the findings of the present study, it can be concluded that high
serum gamma glutamyl transferase activity is an independent factor and has considerable
potential in diagnosing and monitoring for type 2 diabetic patients.
Keywords: Serum gamma glutamyl transferase; Age; Gender; HbA1C; Type 2 diabetes
mellitus.
Introduction

carboxylic acid of an amino acid.3
The most abundant natural substrate is
glutathione. Glutathione is extracellular
and cannot penetrate through the cell
membrane. Glutathione can be broken
down into three amino acids (glycine,
cysteine, and glutamate). GGT activity,
normally found in the plasma membrane of
virtually all cells except erythrocytes,
catalyzes the first step in the degradation
of extracellular glutathione (GSH), allowing
the precursor amino acids to be
assimilated and reutilized for intracellular
GSH synthesis.4 Thus, GGT activity favors
the cellular supply of GSH, the most
important non-protein antioxidant of the
cell. However, there is also clear evidence

Diabetes mellitus is characterized by
chronic hyperglycemia with disturbance of
carbohydrate, protein, and fat metabolism
resulting from defects in insulin secretion,
insulin action, or both.1 Type 2 diabetes
is a type of diabetes that accounts for
90-95 of those with diabetes previously
called non-insulin dependent diabetes
mellitus (NIDDM), or adult-onset diabetes,
may range from predominantly insulin
resistance with relative deficiency.2 Gamma
-glutamyl transferase (GGT) (E.C.2.3.2.2)
is found in the liver, kidneys, biliary system,
pancreas, and intestine briefly, catalyzes
the transfer of a glutamyl residue an
acceptor through the glutamates gamma
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10 minutes at 3000 rpm, and the obtained
serum (S) was analyzed directly.
Methods
Estimation of serum gamma glutamyl
transferase (GGT)
Principle of method
This GGT activity procedure is by Szasz,
Rosalki and Tarlow procedure.11

that the degradation of GSH can play a pro
-oxidant role.5 Gama glutamyl transferase
is therefore thought to have a role in
oxidative mechanisms and is regarded as
an early and sensitive marker of oxidative
stress.6 In many prospective studies, strong
relationships between GGT and alanine
transaminase (ALT) concentrations and
incident diabetes have also been observed
in non-drinkers, in individuals with normal
levels of liver enzymes, independently
of classical cardiovascular risk factors.7
However, a strong interaction between
body mass index (BMI), and GGT has been
described in diabetes.8 Several resembles
have reported that increased GGT is
independently associated with increased
risk of type-2 diabetes in Asian and
Caucasian.9 Although serum GGT activity
has been commonly used as a marker for
excessive alcohol consumption or liver
disease, serum GGT has shown a strong
graded relationship with incident diabetes,
suggesting a role in the pathogenesis
of diabetes.10 This study aimed to
investigate serum GGT activity in type-2
diabetes in order to evaluate its role in
the diagnosis and complication of type-2
diabetes.

L-G-Glutamyl-P-Nitroanalide + Glycyl glycine

L-G-Glutamyl-Glycyl glycine + P-Nitroaniline

The rate of formation of P-nitroaniline is
directly proportional to the GGT activity in
the sample, and is measured at 450nm.
Expected value:
Men (IU/L):
2-30
Women (IU/L): 1-24
Statistical analysis
The statistical evaluation of the results
[mean, standard deviation (SD) and
standard error of the mean (SE)] was
calculated using the scientific calculator
(prop, 4h, 105). The different variables
were compared to each other; simple
correlations were tested with the t-test
for two independent samples. A P value
of <0.05 was regarded as statistically
significant.12

Methods
Subjects
The cross-sectional study with a
comparison group was conducted over
a period of six months, from January to
July 2016. The subjects included 50 type-2
diabetic patients (30 men and 20 women)
as group 1 with a mean age of 53.46±9.55,
and 50 healthy volunteers (30 men and 20
women) as group 2 with a mean age of
55.15±6.5. All the cases in both groups
(1 and 2) were non smokers and non
alcohol drinkers.
Serum sampling
Four to six milliliters of venous blood
was withdrawn from each individual using
a disposable syringe. The samples were
obtained from Layla Qasim specialized
center for diabetic patients in Erbil. The
samples after half hour were centrifuged for

Results
The activity of serum gamma glutamyl
transferase (GGT)
Table 1 provides the mean serum GGT
activity in type 2 diabetic patients and
normal groups. The results obtained
indicates that the mean (±SD) serum GGT
activity was 44.98±22.88 IU/L in
type 2 diabetic patient group. This value
was significantly (P <0.001) higher than
that obtained in the control group
(14.24±5.13IU/L).
Serum glucose concentration (mg/dl)
and HbA1c%
Table 2 shows the mean serum glucose in
type 2 diabetic patients and control groups.
The results obtained indicates that the
mean (±SD) serum glucose was
2
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272.38±72.88 IU/L in type 2 diabetic
patient group. This value was significantly
(P <0.001) higher than that obtained in the
control group (108.44±25.13IU/L). The
same table provides the mean serum
HbA1C in type 2 diabetic patients and
normal groups. The mean (±SD) serum
HbA1C was 9.83±2.8 % in type 2 diabetes
mellitus (Group 1). This value was higher

significantly (P <0.001) than that obtained
in the control group (5.67±1.2%).
The simple correlation (r-value) between
serum glucose and HbA1C in diabetic
patients was 0.73 (P <0.001). The simple
correlation (r-value) between serum
glucose and HbA1 C in control group was
0.7368 (P <0.001).

Table 1: The mean± S.D of serum gamma-glutamyl transferase activity in normal and
type 2 diabetic patient groups.
Groups

Gender

N

Serum GGT(IU/L)
(Mean±S.D)

Type 2 Diabetes mellitus
(Group 1)

Men

30

53.07±29.1

Women

20

60.9±47.26

Both

50

44.98±22.88

Men

30

15.82±5.5

Women

20

14.44±4.53

0.84 **

Both

50

14.24±5.13

<0.001***

Control
(Group 2)

P value

0.471*

*Between men and women in G1
**Between men and women in G2
***between G1 and G2

Table 2: The mean±S.D of serum glucose and HbA1c% in normal and type 2 diabetic
patient groups.
Serum
HbA1C%
(Mean±SD)

Gender

Type 2 Diabetic
patients
(Group 1)

Men

30

9.52±2.9

Women

20

9.13±2.6

Both

50

9.83±2.8

272.38±72.88

Men

30

5.62±1.24

105.82±25.5

Women

20

5.54±1.1

0.81**

104.44±4.53

0.85**

Both

50

5.67±1.2

<0.001***

108.54±25.13

<0.001***

Normal
(Group 2)

N

P value

Serum glucose
(mg/dl)
(Mean±SD)

Groups

P value

266.67±72.1
0.62*

*Between men and women in G1
**Between men and women in G2
***between G1 and G2
3
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Table 3 shows the mean ±S.D of
serum GGT level activity according to
the age of diabetic patients (type 2) (>50
years, and ≤50 years). The serum GGT of
those aged ≥50 years was non significantly
(P = 0.56) higher than those aged less than
50 years.

serum GGT in the inflammation and
oxidative stress.15 Results of the current
study shows that there was a significant
difference in HbA1C% and serum glucose
means of diabetic patients when compared
to the normal non-diabetic group. This
result is supported by Manjunatha et al.
2011.16 In the current study, the HbA1C
level of diabetic patients was found to
be above 7%. Also, the guidelines of
American Diabetes Association which
demonstrate that a Hb A1C of 6.5% or
higher indicates a diagnosis of diabetes.17
In this study, we compared the mean ±S.D
of serum GGT level activity according to
the age of diabetic patients (type 2) (> 50
years, and≤ 50 years) and the mean level
of serum GGT was 45.88±16.34 and
50.138±32.039, respectively. Serum GGT
of diabetic patients (type 2), ages equal or
more than 50 years non significantly higher
than that of diabetic patients (type 2) less
than 50 years. The same results obtained
by another study that a weak association
between serum GGT and vascular
diseases among older subjects.18 It is well
known that hepatic metabolizing capacity
of xenobiotics decreases with age,
a phenomenon that reduces the ability
to clear xenobiotics. At older compared
to younger ages, the production of
glutathione conjugates may be lower for
a fixed level of exposure to xenobiotics.18,19
Increasing GGT activity was obtained
by two other studies20,21 that found
that there were an early diagnosis and
impaired glucose tolerance (IGT),
metabolic syndrome (MS), and nondiabetic
first-degree relatives (FDR) of type 2 DM
from the normal condition. Because this

Discussion
In this study, the mean activities of serum
GGT was 14.24±5.13 IU/L in healthy
individuals and 44.98±22.88IU/L in type 2
diabetic patients. The mean activities of
serum GGT in type 2 diabetic patients were
significantly higher than that of healthy
individuals (P <0.001). The mean activities
of serum GGT in type 2 diabetic patients
are three times higher than that of normal
individuals. Our results were in agreement
with those obtained by another study.13
In the same table indicated that in type 2
diabetic patients, the mean activity of
serum GGT in women was non significantly
higher than that of men. The same results
obtained by Ukayama 201114 suggest by
blood test results for GGT, which the
normal range for men was 15-85 IU/L,
whereas it was 5-55 IU/L for women.
Elevated GGT could reflect subclinical
inflammation, which would represent the
underlying mechanism. In addition, certain
mechanisms related to oxidative stress
might play a role because cellular GGT has
a central role in glutathione homeostasis
by initiating the breakdown of extracellular
glutathione, a critical antioxidant defense
for the cell. Increases in serum GGT
activity may be the response to oxidative
stress, making increased transport of
glutathione into cells, supporting a role of

Table 3: The mean ± SD of serum gamma-glutamyl transferase activity according to the
age of diabetic patients (type 2).
Diabetic patients (No.)

N

serumGGT (Mean ±SD)

Less than 50 years

25

45.88±16.34

Equal or more than 50 years

25

50.138±32.039
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diagnostic test is a low-cost, highly
sensitive, accurate, and frequently used
laboratory test, its measurement is
recommended as a useful marker of each
of the IGT, MS, and FDR. Our study is in
total agreement with other studies on
patients with type 2 diabetes after a three
year follow-up period had shown that
raised GGT was correlated with the central
obesity, increased FPG, TGs, and blood
pressure in both sexes.22,23 In another
study and when results of GGT, FPG, and
TGs were compared.24 The concentrations
of FPG and TGs markedly increased
among the higher GGT categories.
Similarly, the frequency of FPG and
hypertriglyceridemia increased with the
level of GGT.
Conclusion
The mean serum activity of GGT in type 2
diabetic patients was significantly higher
than that of healthy individuals. So the
measurement of serum activity of GGT
may be used as a secondary biomarker
in the diagnosis of diabetic patients.
Serum GGT activity in women was non
significantly higher than that of men in both
groups, and GGT activity was increased
according to the age in both groups. Based
on current and experimental studies, we
suggest that elevated serum GGT within its
normal laboratory range might be an early
and sensitive marker for oxidative stress.
Serum GGT might be useful in studying
oxidative stress-related issues in both and
clinical settings.
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