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INTRODUCTION: 

Diabetes mellitus (DM) is a common disease with 

concomitant oral manifestations that impact dental 

care 
(1)

.   

Several soft tissue abnormalities have been 

reported to be associated with DM in the oral 

cavity. These complications include periodontal 

diseases (periodontitis and gingivitis), oral 

candidiasis, oral mucosal ulcer, and xerostomia 
(2)

. 

Periodontitis is a chronic inflammatory disorder 

affecting the gingiva and the periodontal tissues 

initiated by bacteria 
(3)

. Oral candidiasis is an 

opportunistic infection frequently caused by 

Candida albicans species. Many predisposing 

factors can lead to this infection; these include 

smoking, xerostomia and endocrine and metabolic 

diseases 
(4)

. Both lichen planus and recurrent 

apthous stomatitis have been reported to occur in 

patients with diabetes 
(5)

. 

Malnutrition has been suggested as a cause of DM. 

Numerous studies have found alterations in 

micronutrient status of patients with diabetes 

mellitus, and in some studies deficiency of certain 

minerals or vitamins has been correlated with 
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presence of diabetic complications. However, the 

exact pathogenetic role of malnutrition in DM has 

been disputed 
(6)

. 

Many trace elements, among which metals, 

involved as cofactors in myriads of biochemical 

especially enzymatic reactions. As such they play 

cardinal roles in many physiological processes, in 

particular immunity and metabolism 
(7)

. Trace 

elements have been identified for long time as 

potential candidates for improving metabolic 

disorders like pre-diabetes [insulin resistance, 

obesity, metabolic syndrome] or diabetes. In 

parallel with increasing comprehension of cellular 

and biochemical mechanisms leading to or 

aggravating these metabolic disorders, identifying  

the cellular targets and sites of action of trace 

elements has reactivated interest in their therapeutic 

potential 
(8)

. 

Diabetes mellitus may alter the copper, zinc, and 

magnesium. Alterations in mineral metabolism are 

more pronounced in populations with DM with 

specific complications. It is not known whether 

differences in trace element status are a 

consequence of DM or whether they contribute to 

the expression of the disease 
(9)

.  

 

 

 

ABSTRACT: 
BACKGROUND: 

Diabetes mellitus (DM) has been shown to be associated with oral manifestations and abnormalities in 

the metabolism of micronutrients, especially copper, zinc, and magnesium.  

OBJECTIVE:  
To study the oral manifestations in type 2 diabetic patients and to estimate trace elements levels such as 

copper (Cu), zinc (Zn), and magnesium (Mg) in those patients comparing to control group.  

PATIENTS AND METHODS:  
A total of 30 diabetic patients were studied for their oral manifestations and trace elements levels 

including serum copper, zinc, and magnesium; their age range was (40-55) years and compared with 30 

healthy controls.  

RESULTS:  
There was a significant decrease in serum Cu, Zn, and Mg in DM patients as compared with their 

controls, (P < 0.05). Also, several oral complications are seen among diabetics.  

CONCLUSION:  
It can be concluded that several oral complications are seen in diabetic patients. The deficiency of some 

essential trace metals such as Cu, Zn, and Mg may play a role in the development of diabetes.  
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Zinc has an important role in modulating the 

immune system and its dysfunction in DM may be 

related in part to the status of zinc. Copper ions 

serve as important catalytic cofactors in redox 

chemistry for biological functions of the patient 

that are required for growth and development 
(10)

. 

Copper requiring proteins are involved in a variety 

of biological processes and deficiency of specific 

enzymes or alterations of their activities often cause 

disease states or pathophysiological conditions.  

Changes in the enzymatic activities of several 

metabolic pathways are seen in DM as a result of 

relative magnesium deficiency 
(11)

. 

AIM OF STUDY:  

The aim of the present study was to clarify the role 

of trace elements such as copper, zinc, and 

magnesium and to compare the level of these 

elements in serum of type 2 diabetic patients and 

healthy individuals. 

PATIENTS AND METHODS: 

The patients in this study were admitted to Medical 

City in Baghdad. About 5 milliliters of venous 

blood was obtained from 30 diabetic patients and 

30 healthy individuals as control group. Their age 

range was (40-55) years. Blood samples were 

transferred into plain tube, allowed to stand for 15 

minutes at room temperature, centrifuged at 3500 

rpm for 10 minutes.  

Measurements: 

1-Determination of Fasting Blood Glucose:                             
Glucose was determined, by using the enzymatic 

colorimetric method (GOD–POD) 
(12)

 

2-Determination of Glycated Hemoglobin 

(HbA1c):  
The Bio-Rad VARIANT Hemoglobin A1C 

Program utilized principles of ion-exchange high-

performance liquid chromatography (HPLC) for the 

automatic and accurate separation of HbA1c 
(13)

.                            

 3-Determination of Serum Trace Elements:  

Trace elements Cu, Zn, and Mg under examination 

were determined using air-acetylene atomic 

absorption spectrophotometer (AAS). The principle 

of AAS measurement is as follow: the sample for 

analysis is dispersed in a beam of energy from a 

hallow-cathode lamp and atoms in the ground state 

absorb the incident energy of certain wave length. 

The absorption causes a decrease in emerging 

energy and with suitable instrumentation the 

decrease could be measured and the metal ions 

concentration was determined 
(14)

.                          

Statistical analysis system-SAS 2004 was 

performed to analyze of data. The least significant 

difference (LSD) test compare between the means 

in this study and correlation coefficient for the 

variables was done. Data were expressed as means 

(±SE); statistical significance was set at P < 0.05. 

RESULTS: 

Demographic and clinical characteristics of DM 

patients and the control group are shown in table 

(1). Means ±SE values for fasting blood glucose, 

HbA1c, Cu, Zn, and Mg are shown in table (2). 

Based on analysis of variance, fasting blood 

glucose and HbA1c were significantly higher in 

DM than in the control group. While Cu, Zn, and 

Mg levels were significantly lower in DM patients 

than in their controls. 

Correlation coefficient of the entire population 

showed that there was                       
a significant positive correlation between Cu, Zn, 

and Mg, table (3).  

 
Table 1: Demographic analysis in DM group and controls (means ± SE). 

 

Control DM Parameter 

30 30 Number 

40-55 40-55 Age (years) 

15 (50%)                        

15 (50%) 

15 (50%)             

15 (50%) 

Male n. (%) 

Female n. (%) 

- 14 

(46.66%) 

Periodontal 

diseases n. (%) 

- 7 

(23.33%) 

Oral 

candidiasis n. 

(%) 

- 6 (20%) Oral mucosal 

ulcer n. (%) 

- 3 (10%) Xerostomia n. 

(%) 
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Table 2: Biochemical characteristic of DM group and controls (means ± SE). 

 

LSD value Control DM Clinical data 

16.55* 85.40± 1.26 160.73± 4.16 Fasting Blood Glucose 

(mg/dl) 

0.795* 4.4 ± 0.05 7.5 ± 0.15 HbA1c (%) 

9.822 * 130.63 ± 3.46 107.23 ± 3.47 Cu (µg/l) 

9.177 * 140.97 ± 3.44 86.77 ± 3.03 Zn (µg/l) 

0.168 * 2.20 ± 0.04 1.04 ± 0.07 Mg (µg/l) 

                               * P < 0.05 

Table 3: Correlation coefficient between trace elements. 

 

Correlation coefficient (r ) Parameter 

0.87** Cu & Zn 

0.81**  Cu & Mg 

0.96** Zn & Mg 

                       

                                                           ** P < 0.01 
 

DISCUSSION: 
Diabetes has become an international health-care 

crisis that requires new approaches for prevention 

and treatment. Diabetes management should begin 

with exercise and diet 
(15,16)

. In the present study 

oral manifestation was significantly higher among 

diabetics as compared to control group. These 

manifestations were significantly associated with 

higher fasting blood glucose levels and HbA1c.  

Recent revisions confirm that type 2 diabetes can 

be considered a risk factor for periodontitis. The 

postulated mechanism for the effect of diabetes on 

periodontal disease is that diabetes-enhanced 

inflammation and apoptosis specifically affects 

periodontal tissues 
(17).

 Additional studies also 

indicate that the existence of severe periodontitis 

may adversely influence the control of DM 
(18, 19)

.   

Diabetes has been shown to be associated with 

abnormalities in the metabolism of Cu, Zn, and Mg. 

Impairment of Cu, Zn, and Mg status has been 

reported as aggravating factors in the progression 

of diabetes 
(20)

. Present study reports that there is a 

significant decrease in serum Cu, Zn, and Mg 

concentrations in diabetic patients when compared 

to controls. The loss of these minerals might be 

attributed to impaired absorption and/or the excess 

excretion of these metals in urine (glycosuria) in  

these patients, which may induce a deficiency or 

marginal state of these minerals in blood of diabetic 

patients 
(21)

. 

Abnormal copper metabolism can lead to several 

chronic pathogenesis, such as diabetes or diabetic 

complications 
(22)

.   

Zinc and insulin concentrations in the pancreas 

change in the same direction in a variety of 

situations in humans 
(23)

. Zinc may improve 

glycemia, and a restored zinc status in patients with 

type 2 diabetes may counteract the deleterious 

effects of oxidative stress, helping to prevent 

complications associated with diabetes 
(24)

. 

Magnesium deficiency has been reported in type 2 

DM 
(25).

 Similarly, the present study found 

significantly lower serum magnesium 

concentrations in type 2 diabetics than in healthy 

control.  

CONCLUSION:  
That several oral complications are seen among 

diabetics. Fasting blood glucose and HbA1c were 

significantly higher among diabetics as compared 

to those of control, while serum Cu, Zn, and Mg 

concentrations were profoundly altered in diabetic 

patients than in controls. This is may be related to 

the degree of glycemic control. 
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