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Abstract

Type-2 diabetes mellitus (DM) is considered as a chronic defect of glucose metabolism linked to deficiency
of insulin or and resistance to the insulin action. This cross-section study includes forty-three female
patients in type-2DM (50 + 7 years old), with diabetes duration of10+4 years and thirty-six healthy
subjects matched in the age and sex with patients as control. Fasting blood specimens were collected
from both patients and healthy control. Serum blood level of zinc, magnesium, manganese, triglyceride
(Tg), total cholesterol (Tc), alanine amino transferase (ALT), and y-glutamyl transpeptidase (GGT) were
evaluated and investigated. The results indicated that there is a significant decrease in Zn, Mg, and Mn
serum concentration levels in female type-2 DM compared to control group (p < 0.05) which supports the
close association of the above elements with glucose metabolism. Serum triglyceride (Tg), and total
cholesterol (Tc) levels were significantly higher compared with the healthy control subjects (p < 0.05).
while the results concerning to liver enzymes showed significant elevation in the mean level of ALT and
GGT enzymes in compared with healthy subjects. The achieved results might be functioned as predictors
for coronary heart disease and suggest that the measurement of serum liver enzymes could be signed as

a biomarker for type-2 diabetes mellitus disease.
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Introduction

Abnormal metabolism of carbohydrate is
associated with diabetes mellitus (DM)
disease which is leading to an increase the
risk for a lot of health complications like
cardiovascular disease, stork, nephropathy,
retinopathy and polyneuropathy [1,2]. In this
century, DM type-2 became one of the main
challenges, and it counts about 90 to 95% of
all diagnosed cases of diabetes. Lack in the
physical activity and luxurious, inactive life
style, obesity, and eating unhealthy food
have a direct reflection in the increase risk of
infection of this disease.

It can be classified based on the pathogenic
process that leads to hyperglycemia in to two
categories, type 1 and type 2. In type-2,
patients are still able to produce insulin but
it is unable to do its primary job and help
cells to use glucose for energy. Typically, this
is due to a problem with body receptors for
insulin [3-5]. Evaluation of trace elements in
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blood have turn out to be extremely essential
in several clinical and research laboratories
due to their function in up keeping of health
and physiological function improvement [6-
8].Recent clinical studies suggest a
relationship between trace elements and
glucose homeostasis. Reports showed that
imbalances of some trace elements could play
vital roles in glucose and action of insulin
hormone including activation of receptors,
working as enzyme cofactors or components
for process involved in metabolism [1, 9].

Moreover, trace elements may have certain
role in the pathogenesis and development of
the disease. For instance, Zn level has a
straight affect in the storage, synthesis, and
secretion of insulin. Deficiencies of Mg act an
indicator of impaired glucose tolerance in
earlier studies. Another study suggest that
appropriate Mn levels are essential for
enhance the synthesis and secretion of
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insulin hormone for carbohydrate metabolism
[10-12]. Dyslipidemia is considered as a
collective feature of the diabetes [13]. In both
type 1 and type 2 diabetes, there is an
association between serum cholesterol with
triglyceride levels and cardiovascular disease
[13,14], in farther detail, type -2 (DM) is
correlated to the cluster of interrelated
plasma lipid and lipoprotein abnormalities
and acts as predictors for coronary heart
disease, [15,16].

It’s well known that liver work as main organ
for metabolism of glucose. Glucose uptake,
synthesis, storage and metabolism were
occurred in this organ, as a result if the liver
exposed to diseases, this will have direct
effect in its function and cause several health
complications. The most common tests for
liver function include aminotransferase
which serves as hepatocyte injury, and y-
glutamyl transpeptidase that act as markers
for cholestasis and biliary function [17].

As a result, assessment and comparison of
these enzymes for type-2 DM with healthy
subjects i1s important. Based on the above
information, this study amid to evaluate and
compare the levels of some trace elements
like Zn, Mg, Mn, some lipid parameters (Tg,
Te), and ALP, GGT liver enzymes in the
blood sera of type-2 DM female patients with
healthy subjects as a control.

Materials and Methods

Blood specimens were collected from 43
female patients (50 £ 7years old) with type 2
diabetes (diabetes duration 10+4) and 36
healthy females matched the age (control
group) at Al-Diwania general hospital in Al-
Qadisiyah province during March until
December 2017 period.

Detailed history of each patient was recorded
before clinical examination was performed.
Patients who were taken nutritional
supplementations, laxatives with magnesium
contain, diuretics, and any medication cause
hepatic enzymes alteration were excluded
from this study. Fasting samples of blood
were collected from patients and healthy
female using sterilized disposable needles.

Fasting glucose serum FSG was measured by
enzymatic colorimetric assay using AGAPPE
kit, while the lipid profile parameters
(triglyceride Tg, total cholesterol Tc) were
performed based on enzymatic determination
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according to Biomercux kits. Enzymatic kits
Randox (Manufacture Company) were used
for assessment of ALT, and GGT.
Determination of Zn, Mg, and Mn were done
using atomic absorption spectrophotometer

(AAS).
Statistical Analysis

Statistical analysis Data were analyzed using
Microsoft excel. Continuous data were
written as mean + SD (Standard Deviation).
The mean values of two groups were
compared by unpaired t-test. It was taken as
statistically significant when P value equal or
less than 0.05.

Results and Discussion
Trace Elements Analysis

This study was conducted to female Type-2
diabetes mellitus patients group had mean
age (b0 +7.3) years compared with healthy
female control groups their mean age (44 +
9.3). All other descriptive physical
characteristics for both groups were shown in
table 1. In general, patients group less in
weight than control group, and there was
significant increase in the BMI of control
group compared with diabetic patients group.
Fasting sugar glucose was measured for both
groups and the results revealed that there is
a significant increase in glucose level in
patients in compared with healthy control as

expected (194.5+23 mg/dL) vs (98.3+x12
mg/dL).
The concentration of examined trace

elements in blood sera were measured and
the results showed that Zn, and Mg serum
concentration levels were significantly lower
in female type-2 DM compared to control
group (table 2, Fig. 1). for Zn (67.1+ 6.37
ug/dL) vs (91.4 + 13.22ug/dL), for Mg(1.3 +
0.23 mg/dL) vs (2.2 + 0.41 mg/dL).This
significant decrease of Zn level in type-2 DM
was expected due to the important role of this
element in the insulin hormone sensitivity,
acts as potential controller of insulin
secretion, and has a vital functional role in
beta-cell physiology [18].

Moreover, several studies were indicated that
7Zn has direct effect in serum lipid profile and
this might be due to work as antioxidant. For
that reason, decreasing in Zn level in
patients could cause increasing in the lipid
peroxidation, as a result will increase Tg, Tc,
and LDL levels. This explanation consistent
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with our finding results. The lower mean Mg
serum level is in agreement with [19]. The
depletion of Mg as known before has negative
effect on the homeostasis of glucose and
sensitivity of insulin in diabetic patients. It is
well known Mg is very important element in
oxidative stress and high level of them could
accelerate this process and cause imbalance

For Mn, the present study indicates that
there is a significant decrease in patient’s
serum level compared with healthy control by
(1.88+ 0.41pg/dL) vs (3.1+0.32 png/dL), this
result is in agreement with [20]. Recent
studies showed that Mn has a significant
biological effect in enhance hepatic and
muscle insulin sensitivity in type-2 diabetes

antioxidants available in the body.

[21, 22].

Table 1: Physical characteristics of both patients and controls

Physical characteristics Patients Control
Age (years) 50 +7.3 44 +9.3
Gender Female Female

Height (cm) 162.8 +34 164.4 + 23
Weight (kg) 72.5 +10.1 74.1 9.7

B.M.I (Ht/m?2) 27.02 +3.3 29.71+ 6.6

Table 2: Serum concentration levels of zinc (Zn), Magnesium (Mg), and manganese (Mn) offemale patients in type-2

DM and control

Trace element Patients, n= 43 Control, n = 36
(Zn) pg/dL 67.1+ 6.37 91.4 +13.22
(Mg) mg/dLL 1.3 +0.23 2.2+0.41
(Mn) ug/dL 1.88+ 0.41 3.1+0.32
P <0.05
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Figure 1: Zn, Mg, and Mn levels in female patients in type-2 DM compared with healthy control

Lipid Parameters and Liver Enzymes
Analysis

Regarding to lipid parameters for type-2 DM
female patients, the results demonstrated
that there 1s significant increase in
triglyceride (Tg), total cholesterol (Tc), as
shown in Table (3), Fig 2. For Tc (177.4 + 13.2
mg/dL) vs (143 + 8.2 mg/dL), Tg (155.7 + 22.1
mg/ dL) vs (90.8 + 9.1 mg/dL). This result is
in agreements with [23, 6].

Hypercholesterolemia in type-2 DM patients
is clearly recognized compared with control
group, the possible explanation is due to loss
Apo B receptors their affinity to glycated-
LDL and this might be contributed to the
increase cholesterol serum level in diabetes
patients.
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Elevated Tg and Tc concentration levels in
plasma used to strongly linked with increase
the chance to infect with coronary heart
disease. for the liver enzymes, the results
showed that ALT and GGT were higher in
compared with healthy control (Table 4, Fig.
3) by (44.59 + 9.4 TU/L) vs (38.3 + 6.2 IU/L),
and (39.66 + 8.3 TU/L) vs (30.44 + 7.06 IU/L)
respectively.

Although, the concentrations are different
but ALT and GGT were within normal
values. These finding results are in
agreement with [24]. Several perspective
studies stated that elevated levels of GGT
and ALT even within the normal range had a
direct association with incidence of type-2
DM.
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Table 3: Lipid parameters for patients with type-2 DM and control

Biochemical Parameters Patients, n = 43 Control, n = 36
(Tc) (mg/dL) 177.4+13.2 143+ 8.2
(Tg) (mg/dL) 155.7 £22.1 90.8+ 9.1
FSG (mg/dL) 194.5+23 98.3+12
P <0.05
B FSG (mg/al)
* BN Tc (mgralL)
| Tg (mgidL)
200 — - control
150 —
100 - T
S0 —
o

Table 4: Liver enzyme levels of female

FSG (mg/dal)

Tc (mg/cilL)

Tolmgidi )

Figure 2: FSG, Tec, and Tg levels in female patients in type-2 DM compared with healthy control

atients compared to control
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Control n =36
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Figure 3: ALT, GGT liver enzymes levels in female patients in type-2 DM compared with healthy control

Conclusion

Patients with type-2 DM have alteration in
blood sera concentration levels of several

trace

elements that support a strong

relationship with glucose metabolism as well
as elevated concentration for Tc and Tg lipid
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