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Introduction

Diabetes is one of the most common metabolic diseases. 
The incidence of type 1 and type 2 diabetes is increasing, 
although the incidence of type 2 diabetes is increasing more 
rapidly[1]. It is estimated that 10% of the population are 
prediabetes subjects, with only a third being aware of their 
disease [2]. In Iran, the prevalence of type 2 diabetes fluctu-
ates in reports, but it is estimated to be 14.4%[3].

Poor glycemic control, hyperinsulinemia, and insulin 
resistance are associated with increased oxidative stress due 
to increased production of reactive oxygen species (ROS) 
by several biochemical mechanisms as well as disruption 
of the antioxidant defense mechanism [4, 5]. As a conse-
quence, diabetes complications and tissue damage in the 
course of the disease increase. Therefore, evaluating oxida-
tive balance factors in patients with diabetes and prediabe-
tes can be a good criterion for evaluating the activity and 
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Abstract
Background and aims  Rising levels of oxidative stress play an important role in the pathogenesis of type 2 diabetes mellitus. 
This study aimed to some assess salivary antioxidants in patients with type 2 diabetes, prediabetes, and healthy control. We 
also assessed the potential clinical relevance of salivary antioxidants with glycemic control.
Methods  This cross-sectional study included 30 prediabetes, 31 type 2 diabetes, and 39 sex-matched normoglycemic indi-
viduals. To assess the salivary oxidative status, we measured the levels of malondialdehyde (MDA), superoxide dismutase 
(SOD), the total antioxidant capacity (TAC), and uric acid (UA) by spectrophotometry.
Results  Salivary MDA levels were significantly higher in individuals with diabetes compared to prediabetes, and control 
groups (p = 0.001). MDA and SOD were significantly correlated with fasting blood sugar (FBS) and HbA1C (p < 0.001, 
r = 0.43, p < 0.001, r = 0.34, and p = 0.003, r = 0.29 p = 0.01, r = 0.23 respectively). Salivary TAC was also significantly cor-
related with FBS (p = 0.02, r = 0.23). Furthermore, salivary MDA was an independent determinant of type 2 diabetic patients 
compared to healthy subjects (p = 0.04). According to the cutoff point in the ROC curve, the MDA index was below 2.8 in 
82.1% of the controls (specificity), and it was above 2.8 in 64.2% of the Individuals with diabetes (sensitivity).
Conclusion  The simultaneous assessment of salivary oxidative and antioxidant factors, revealed weak but a significant posi-
tive association between MDA and glycemic status in diabetes. However, further investigations are required to confirm our 
results.
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severity of disease complications. Saliva is a good candidate 
for disease monitoring since sampling of saliva is simple 
and noninvasive[6]. Numerous studies have been performed 
on the serum and saliva of Individuals with diabetes com-
pared with healthy individuals. However, these studies are 
often on a serum basis, and prediabetes patients have been 
less studied. Among the factors used to assess the body’s 
oxidative balance, Malondialdehyde (MDA) is an important 
indicator of changes in oxidative stress and for assessing 
oxygen free radicals [7, 8]. Moreover, it is the main and 
most useful index for assessing lipid peroxidation. MDA 
acts as a signaling messenger to regulate insulin secretion 
[7]. On the other hand, antioxidants like uric acid, super-
oxide dismutase (SOD), and glutathione peroxidase in high 
concentrations prevent the oxidation of fats, proteins, carbo-
hydrates and DNA [9].

The total antioxidant capacity (TAC) is a measure of the 
body’s antioxidant status, which characterizes the antioxi-
dant response against free radicals, and is the result of the 
cumulative effects of antioxidants in the body and its flu-
ids. Determining the patient’s oxidative status sometimes 
requires invasive measures such as taking a blood sample. It 
is therefore important to examine the saliva for antioxidant 
markers and oxidative stress in type 2 diabetes and to find 
markers that accurately assess the severity of the oxidative 
stress and the diabetes status [9].

Some studies have identified oxidative stress as a quick 
way to track clinical manifestations of diabetes, which can 
also help determine the status of atherosclerosis and car-
diovascular complications in the patients [7, 10]. Although 
the correlation between serum oxidative status and glyce-
mic control status in diabetes has been investigated in some 
studies, few studies have examined the correlation between 
salivary and glycemic control factors. Shirzay et al. reported 
an inverse relationship between salivary MDA and glyce-
mic control (HbA1C) [8]. In Abdolsamadi et al. study the 
level of salivary antioxidants such as SOD had a signifi-
cantly positive association with the severity of diabetes [11]. 
Honarmand et al. however, showed the correlation between 
the total antioxidant capacity of saliva and FBS to be insig-
nificant in diabetes [12]. In addition, in Mussaravi et al. an 
inverse relationship between total antioxidant activity and 
blood sugar level was reported [13].

Given the partially contradicting results of one or more 
salivary factors in previous studies, we studied salivary oxi-
dative and antioxidant factors simultaneously. Moreover, to 
the best of our knowledge, by now, no study has been car-
ried out on salivary oxidative stress factors in prediabetes 
subjects. In the present study, evaluation of salivary oxida-
tive stress factors in three groups of diabetes, prediabetes, 
control was performed.

Furthermore, in our research, all of diabetes patients 
were newly-diagnosed, in contrast, to other previous studies 
in which patients were under anti-diabetic drug therapy and 
the duration of treatment was not clarified.

Antioxidants act cooperatively and employ a series of 
redox reactions; thus, quantitative measurement of TAC 
may provide more relevant biological information than 
measurement of individual components. Therefore, in the 
present study, we examined salivary factors, including TAC, 
SOD and MDA, (which determine oxidative and antioxi-
dant status) in the three groups of diabetes, prediabetes, and 
control subjects, and their correlation with glycemic control 
indices.

Materials and methods

This analytical cross-sectional study was conducted between 
2019 and 2021 at the Endocrinology Clinic of Imam Reza 
Hospital, and the Oral Medicine Department of Faculty of 
Dentistry in Mashhad, Iran. All newly diagnosed patients 
were included in the study during this period.

The study was explained to the participants and written 
informed consent was obtained. The study was approved by 
the Ethics Committee of Mashhad University of Medical 
Sciences (registration.

number: IR.MUMS.DENTISTRY.REC.1398.118).
Of the total of 100 participants aged 35 to 65 in the study, 

30 were in the prediabetes group, 31 in the diabetes group, 
and 39 healthy people in the control group. FBS of 100- 
125  mg/dl, two-hour sugar of 140–199  mg/dl, or HbA1C 
of 5.7–6.4% were considered as prediabetes, while FBS 
126 ≤ mg/dl, BS2hpp of > 200  mg/dl, or HbA1C of ≥ 6.5 
were considered as diabetes[1].

Inclusion criteria were newly diagnosed of diabetes who 
received no medication or had been untreated for 3 months. 
Exclusion criteria were the use of medications that affect 
blood sugar, and fat or cause dry mouth such as antide-
pressants, use of supplements, smoking, drugs and alcohol 
consumption, pregnancy, oral and dental problems such 
as periodontitis, oral lesions and salivary gland disorders, 
as well as known systemic diseases such as heart disease, 
diabetes mellitus, kidney disease (GFR < 60), liver disease, 
hepatitis, pulmonary tuberculosis, acute and chronic infec-
tious diseases, rheumatic diseases and cancer [7].

Blood pressure measurement

Systolic and diastolic blood pressure were measured after 
10 min in a sitting position with a calibrated digital blood 
pressure monitor.
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Intraoral examination

The periodontal examination was performed using a Wil-
liams probe and mirror under normal dental unit light. The 
periodontal status was determined using the Community 
Periodontal Index for Treatment Needs (CPITN) [14]. Sub-
jects were excluded from the study if they had moderate 
to severe pockets,1 bleeding during probing in more than 
30% of the areas taking the BOP into account, or bleed-
ing when brushing their teeth [14]. Inclusion criteria were 
natural gum color (pink) and no edema. Even if there was a 
pathological lesion in the mouth, the person was excluded 
from the study.

labLaboratorysts

To collect blood samples, people had to fast for 10 to 12 h. 
Five ml of blood was taken from the brachial artery. After 
serum separation, FBS, BS2hpp, as well as fasting insu-
lin were assessed based on available kits instruction (Man 
Company, Tehran, Iran), then were assessed by Mindray 
BS-800 M, and colorimetric method. HbA1C factors were 
evaluated by electrophoresis method.

Recording insulin indicators

Insulin levels, HOMA-IR and HOMA-B

In this study, insulin resistance was determined by measur-
ing insulin level > 17 U/ml or HOMA-IR > 2.6 [15]. The 
HOMA-IR index was calculated using the formula: Insulin 
× Glucose (mg/dl) / 405. The HOMA-B index was used to 
determine the activity of healthy pancreatic beta cells using 
the following formula: Insulin × 360 / (Glucose − 63) × 100 
[15].

Salivary examination

Saliva samples were taken from fasting patients between 8 
a.m. and 9 a.m. Patients were advised not to drink water 
or fluids one hour before saliva sampling. The patient was 
asked to sit on a chair and collect 5 ml of unstimulated 
saliva in a sterile Falcon tube by spitting. The sample was 
immediately placed in a box containing a dry ice pack and 
transported to the laboratory. After saliva separation, it was 
stored in the freezer at − 80 °C [8].

The measurements of SOD, MDA and TAC were car-
ried out according to standards with the available kits (Teb 
Pazhouhan Razi, Tehran, Iran).

1   Dental pockets are classified as normal to mild (0–3 mm), moderate 
(4–6 mm), and severe (> 6 mm).

In order to measure TAC, TAC Assay Kit (Teb Pazhou-
han Razi, Tehran, Iran) was utilized, which is based on the 
oxidation of a peroxidase chromogenic substrate by ferryl 
myoglobin radicals and production of a water-soluble chro-
mogen. The rate of green chromogen formation is inhibited 
by antioxidants that can be measured photometrically.

To measure MDA level, MDA assay Kit (Teb Pazhou-
han Razi, Tehran, Iran) was used and its instruction was fol-
lowed. The assay is based on the reaction between MDA 
and thiobarbituric acid (TBA) and generation of a MDA-
TBA adduct, which can simply quantified.

In order to measure SOD activity, SOD assay kit (Teb 
Pazhouhan Razi, Tehran, Iran) was used. This kit measures 
SOD activity using tetrazolium salts. After reduction with 
superoxide anion, it produces water-soluble dyes. The rate 
of formazan formation is inhibited by the presence of SOD 
in the medium and can be measured by photometry.

To assess the salivary uric acid, saliva sample was exam-
ined by colorimetric method.

Statistical analysis of data

The mean and standard deviation were used to describe 
normally distributed quantitative data, while the median 
and interquartile range were used otherwise. In the case of 
normality, one-way analysis of variance was used for group 
comparisons, while the Kruskal-Wallis test was used for the 
non-normally distributed data. The number and percentage 
were used to describe qualitative data, and the Fisher and 
Chi-square tests were used for analysis. After data analysis, 
a logistic regression test was used to control confounders 
and variables that were heterogeneous between groups. The 
correlation between the measured factors was determined 
based on the Pearson correlation coefficient for normal data 
and the Spearman correlation coefficient otherwise. The 
data were statistically analyzed with SPSS 16, and a signifi-
cance level of p = 0.05 was considered. The ROC curve was 
used to determine the diagnostic power of oxidative factors.

Results

In this study, we investigated the relationship between sali-
vary oxidative stress markers and their association with 
HbA1C and insulin resistance in 100 individuals.

There was a significant difference between the groups in 
terms of age. In fact, the difference between the diabetes and 
control groups was significant, and the mean age in the dia-
betes group was higher (p = 0.006). There was no significant 
difference in gender between the groups (p = 0.51) (Table 1).

There was a significant difference between the groups in 
terms of insulin levels (p = 0.003), and the level was higher 
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p = 0.04, rs=-0.32) in the control group. The SOD and MDA 
levels had a negative correlation with HOMA-B (both 
p = 0.04 m both rs=-0.26) in the both of diabetes, prediabe-
tes, groups (Table 2).

Nominal regression analysis with adjusting age and sex 
as confounding variables, revealed that only salivary MDA 
level was significantly higher in the diabetes group than 
in the control group, so that by a per unit increase in the 
MDA level, it was 6.3 times more likely to have diabetes 
(p = 0.006, OR = 6.39(1.723–23.727)). While in the diabe-
tes group, the factors of SOD, and TAC did not change the 
chance of developing diabetes according to P-value, and 
odds ratio (p = 0.46, p = 0.35, respectively) (Table 3).

In the prediabetes group, the amount of SOD, TAC, and 
MDA had no effect on the chance of developing prediabetes 
(p = 0.39, p = 0.33, and p = 0.40 respectively) (Table 3).

According to the cutoff point in the ROC curve, the MDA 
index was below 2.8 in 82.1% of subjects in the control 
group (specificity) and it was above 2.8 in 64.2% of subjects 
in the diabetes group (sensitivity) (Fig. 1).

Discussion

In this cross-sectional study, the difference was only signifi-
cant for the oxidative factor MDA. So that by controlling 
the effect of confounders, a per unit increase in the MDA 
level resulted in 6.3 times higher chance of developing dia-
betes. MDA is a factor for oxidative stress and its level is 
therefore expected to increase in diabetes group compared 
to the control group. Consistently with the results of studies 
on saliva, other studies which compared serum MDA levels 
in diabetes group with healthy subjects came to the same 
conclusion [16, 17].

Similar to our study, some studies have been carried out 
on the salivary MDA and have shown that the MDA level 

in the diabetes group. The HOMA-IR level differed sig-
nificantly between the groups (p < 0.001), and was higher 
in the diabetes group. There was also a significant differ-
ence between the groups in terms of HOMA-B (beta cells 
function), and the level was higher in the control group 
(p < 0.001) (Table 1).

The differences between three groups according to sali-
vary factors SOD and TAC as well as the salivary uric acid 
were not statistically significant (p = 0.06, p = 0.059, and 
p = 0.25, respectively). However, the MDA level was higher 
in the diabetes group than in the other two and the difference 
was significant (p = 0.001) (Table 1).

The salivary factor SOD had a significantly positive corre-
lation with FBS (p = 0.003, rs = 0.29), and HbA1C (p = 0.01, 
rs = 0.23 ). The salivary factor MDA also had a significantly 
positive correlation with FBS (p < 0.001, rs = 0.43), HbA1C 
(p < 0.01, rs = 0.34) and BS2hpp (p = 0.03, rs = 0.3) in all 
subjects. This means that as FBS and HbA1C increase, the 
levels of MDA and SOD also increase. Furthermore, the 
salivary TAC had a significantly positive correlation with 
FBS and BS2hpp (both p = 0.02, both rs = 0.23). No signifi-
cant correlation between salivary and glycemic factors was 
found in the separate analysis of the three groups. In the 
paired group of diabetes and prediabetes, MDA had a signif-
icant positive correlation with FBS and BS2hpp (p = 0.001, 
rs = 0.4 and p = 0.04, rs = 0.27 respectively) (Table 2).

The correlation test showed that SOD and MDA levels 
had a significantly negative correlation with HOMA-B in all 
subjects, which means that the function of pancreatic beta 
cells decreases as these salivary markers increase (p = 0.01, 
rs=-0.24 and p = 0.008, rs=-0.27 respectively). However, 
TAC had a significantly positive correlation with HOMA-
IR (p = 0.02, rs = 0.23) (Table 2).

SOD showed a negative correlation with insulin in the 
diabetes group (p = 0.03, rs=-0.37) and also a significantly 
negative correlation with HOMA-IR, and insulin (both 

Variable Control Prediabetes Diabetes p-value
(n = 39) (n = 30) (n = 31)

Age(years)¥ b38(6.5) ab46(11) a43.5(12.5) 0.006*

Gender£ female£ 19(48.7) 12(40.0) 11(35.5) 0.51**

male£ 20(51.3) 18(60) 20(64.5)
total£ 39(100) 30(100) 31(100)

FBS(mg/dl)¥ c92(9) b106.5(12) a132(44.7) <0.001*

BS2hpp (mg/dl)€ c99.1 ± 16.7 b 120.7 ± 32.1 a255 ± 10.11 <0.001***

HbA1c%¥ c 5.2(0.4) b5.6(0.48) a7.6(1.58) <0.001*

Insulin(micIU/ml)¥ b8.8(7.9) a12.5(10.73) a13.97(6.89) 0.003*

HOMA-IR€ b2.08 ± 1.09 b3.88 ± 2.25 a6.56 ± 7.31 0.001<***

HOMA β-cell function€ b1.26 ± 0.79 b1.24 ± 0.84 a0.67 ± 0.46 <0.001***

SOD(IU/ml)€ 18.73 ± 9.22 21.76±.7.64 23.4 ± 7.8
TAC(µM)¥ 192.7(129.3) 269.7(180.8) 246.8(295.7) 0.059*

MDA(µM)¥ b2.4(0.54) b2.48(0.9) a3.05(0.92) 0.001*

Salivary uric acid (mg/dl)¥ 2.2(1.7) 3.31(2.32) 2.3(1.9) 0.25*

Table 1  Comparison of the three 
studied groups according to 
age, sex, biochemical charac-
teristics and of oxidative stress 
biomarkers

* Kruskal–Wallis test
** Chi-squared test
*** One-Way ANOVA (analysis 
of variance)
€ Mean ± SD.
¥ Median (interquartile ranges)
£ Qualitative data are described 
as numbers (%)
Superscript letters next to 
numbers (a, ab, b, c) indicate 
significant difference between 
the groups
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Group Variable Salivary markers
MDA Power sample size (ps) TAC ps SOD ps Salivary uric acid ps

control
(n= 39)

FBS rs = 0.13 0.3 rp = -0.09 0.25 rp = 0.01 0.20 rp = -0.14 0.30
p = 0.43 p = 0.57 p = 0.92 p = 0.38

BS2hpp rs = -0.12 0.28 rp = -0.14 0.31 rp = 0.02 0.20 rp = 0.008 0.20
p = 0.46 p = 0.38 p = 0.87 p = 0.96

HbA1C rs = 0.03 0.20 rs = 0.12 0.28 rs = 0.03 0.20 rs = 0.24 0.48
p = 0.83 p = 0.46 p = 0.85 p = 0.13

prediabetes (n= 30) FBS rs = 0.23 0.41 rp = 0.11 0.25 rp = 0.19 0.35 rs = 0.02 0.20
p = 0.21 p = 0.53 p = 0.31 p = 0.91

BS2hpp rs= -0.1 0.24 rp= -0.1 0.24 rp= -0.3 0.53 rs= -0.1 0.20
p = 0.6 p = 0.6 p = 0.12 p = 0.61

HbA1C rs = 0.18 0.34 rp = 0.22 0.40 rp= -0.06 0.21 rs= -0.02 0.20
p = 0.33 p = 0.22 p = 0.73 p = 0.89

Diabetes
(n= 31)

FBS rs = 0.13 0.28 rs = 0.1 0.25 rs = 0.25 0.45 rs= -0.08 0.23
p = 0.47 p = 0.58 p = 0.16 p = 0.66

BS2hpp rp = 0.09 0.24 rs = 0.26 0.47 rp = 0.29 0.52 rs= -0.25 0.45
p = 0.63 p = 0.17 p = 0.13 p = 0.19

HbA1C rp= -0.07 0.22 rs= -0.06 0.21 rp = 0.17 0.33 rs= -0.11 0.26
p = 0.7 p = 0.72 p = 0.35 p = 0.53

Diabetes
and prediabetes
(n = 61)

FBS rs = 0.4 0.86 rs = 0.14 0.37 rs = 0.21 0.53 rs= -0.02 0.20
p = 0.001* p = 0.27 p = 0.09 p = 0.85

BS2hpp rs = 0.27 0.65 rs = 0.2 0.50 rs = 0.1 0.29 rs=-0.14 0.37
p = 0.04 p = 0.13 p = 0.45 p = 0.29

HbA1C rs = 0.24 0.59 rs = 0.08 0.26 rs = 0.14 0.37 rs=-0.06 0.23
p = 0.06 p = 0.5 p = 0.27 p = 0.63

Total (n = 100) FBS rs = 0.43 0.96 rs = 0.23 0.70 rs = 0.29 0.82 rs = 0.09 0.32
p < 0.001* p = 0.02* p = 0.003* p = 0.36

BS2hpp rs = 0.3 0.84 rs = 0.23 0.62 rs = 0.14 0.46 rs = 0.02 0.62
p = 0.003* p = 0.02* p = 0.15* p = 0.83*

HbA1C rs = 0.34 0.89 rs = 0.19 0.60 rs = 0.23 0.70 rs = 0.14 0.46
p < 0.001* P = 0.05 P = 0.01* P = 0.14

control
(n= 39)

HOMA-IR rs= -28.0 0.56 rp = 0.02 0.20 rp= -0.32 0.63 rp = 0.04 0.21
p = 0.08 p = 0.88 p = 0.04* p = 0.78

HOMA β-cell function rs= -0.31 0.61 rp = 0.09 0.25 rp= -0.15 0.33 rp= -0.001 0.20
p = 0.05 p = 0.55 p = 0.33 p = 0.99

Insulin rs= -0.29 0.57 rp = 0.03 0.20 rp= -0.32 0.63 rp = 0.05 0.21
p = 0.06 p = 0.84 p = 0.04* p = 0.75

prediabetes (n= 30) HOMA-IR rs= -0.2 0.37 rp= -0.12 0.26 rp= -0.06 0.21 rs= -0.06 0.21
p = 0.28 p = 0.52 p = 0.71 p = 0.73

HOMA β-cell function rs= -0.28 0.49 rs= -0.08 0.23 rs= -0.08 0.23 rs= -0.12 0.26
p = 0.13 p = 0.65 p = 0.64 p = 0.52

Insulin rs= -0.25 0.45 rs= -0.05 0.21 rs= -0.05 0.21 rs= -0.09 0.23
p = 0.16 p = 0.79 p = 0.78 p = 0.61

Diabetes
(n= 31)

HOMA-IR rs = 0.04 0.20 rs = 0.05 0.21 rs= -0.33 0.58 rs = 0.11 0.26
p = 0.79 p = 0.75 p = 0.06 p = 0.54

HOMA β-cell function rs = 0.14 0.29 rs = 0.16 0.32 rs = 0.02 0.20 rs= -0.05 0.21
p = 0.43 p = 0.36 p = 0.9 p = 0.76

Insulin rs= -0.08 0.23 rs= -0.16 0.32 rs= -0.37 0.65 rs = 0.08 0.23
p = 0.64 p = 0.37 p = 0.03* p = 0.66

Table 2  Correlation between salivary markers, glycemic status and insulin sensitivity check index
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in the present study may be due to the increased production 
of antioxidants to compensate and restore the oxidative bal-
ance by increasing free radicals and oxidative stress [9]. In 
other words, oxidative conditions in diabetes lead to a com-
pensatory increase in antioxidant factors. In addition, such 
an increase can also be due to diet and high consumption of 
natural and medicinal antioxidants.

There are limited studies on the relationship between 
salivary factors and glycemic control. Among the sali-
vary factors in the present study, the MDA and SOD in all 
subjects had a significantly positive correlation with FBS 
and HbA1C, and the TAC with FBS. However, no signifi-
cant correlation was found between salivary and glycemic 

has been significantly higher in diabetes group than in con-
trol group [4, 8, 9, 17]. In Abdolsamadi et al. study the sali-
vary level of SOD in type I diabetes, and in Al-Rawi, the 
salivary level of uric acid was significantly higher in diabe-
tes group compared to control group [9, 11]. In the present 
study, the differences between three groups based on uric 
acid and SOD levels were not significant.

In Madi et al. study the SOD level increased significantly 
in control group compared to diabetes group [18].

Although it seems that antioxidant defense capacity is 
reduced in individuals with diabetes, which leads to mul-
tiple complications, it is generally believed that salivary and 
serum TAC to be lower in individuals with diabetes than 
healthy subjects, according to most studies [12, 19–21]. 
However, in our study, there was no significant difference 
between the three groups for the level of salivary TAC. 
Also, Lin et al. reported a higher TAC level in diabetes 
group compared to control group [22]. The increased sali-
vary antioxidants TAC, uric acid and SOD in diabetes group 

Table 3  Multilevel nominal regression model for comparing the con-
trol persons with prediabetic and diabetic individuals
Group Variable p_value OR(CI 95%)
diabetes
(31 n=)

SOD 0.460 1.029(0.953–1.11)
TAC 0.35 1.002(0.997–1.007)
MDA 0.006 6.39(1.723–23.727)
Age 0.008 1.12(1.031–1.219)
Sex(female) 0.936 0.958(0.331–2.771)

prediabetes (30 
n=)

SOD 0.394 1.030(0.962–1.104)
TAC 0.334 1.002(0.998–1.007)
MDA 0.409 1.716(0.477–6.176)
Age 0.033 1.090(1.007–1.179)
Sex(female) 0.936 0.958(0.931–2.771)

control
(39 n=)

Ref - -

Age and sex were adjusted
The control group was considered as reference
Tables:

Fig. 1  ROC curve of the MDA index in the diabetic and control groups

 

Diabetes
and prediabetes
(n = 61)

HOMA-IR rs = 0.04 0.21 rs = 0.04 0.21 rs= -0.001 0.20 rs= -0.07 0.24
p = 0.72 p = 0.75 p = 0.99 p = 0.57

HOMA β-cell function rs= -0.26 0.63 rs= -0.17 0.44 rs= -0.26 0.63 rs = 0.009 0.20
p = 0.04* p = 0.16 p = 0.04* p = 0.94

Insulin rs= -0.09 0.27 rs= -0.01 0.20 rs= -0.18 0.46 rs = 0.01 0.20
p = 0.46 p = 0.92 p = 0.15 p = 0.9

Total (n = 100) HOMA-IR rs = 0.06 0.25 rs = 0.23 0.70 rs= -0.002 0.20 rs = 0.11 0.37
p = 0.54 p = 0.02* p = 0.98 p = 0.27

HOMA β-cell function rs= -0.27 0.78 rs = 0.01 0.20 rs= -0.24 0.72 rs = 0.07 0.28
 = 0.008* p = 0.89 p = 0.01* p = 0.48

Insulin rs= -0.06 0.25 rs = 0.08 0.30 rs= -0.11 0.37 rs = 0.08 0.30
p = 0.52 p = 0.38 p = 0.23 p = 0.4

rs Spearman correlation coefficient
rp Pearson correlation coefficient

Table 2  (continued) 
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positive correlation with fasting insulin and HOMA-IR 
when all subjects, of prediabetes, diabetes and control 
groups were considered together as a group [23].

Insulin resistance and secretion deficiency are the main 
pathogens of diabetes. As long as pancreatic beta cells are 
healthy, insulin resistance is balanced out by increased insu-
lin production. Therefore, it can take about 5 years or less 
from the onset of insulin resistance and beta cell damage, 
and the onset of diabetes. Hence, insulin resistance can be a 
primary deficiency that is partially compensated by increas-
ing insulin secretion. Early detection of this stage makes a 
significant contribution to impede the progress of diabetes 
and its complications [24]. However, calculating the relative 
sample size is the limitation of our study. By assessment 
of changes in salivary markers based on the present study 
results, it may be possible to monitor changes in insulin 
resistance or production at an early stage.

Consequently, a change in MDA concentration might 
be used as an indicator of oxidative stress in assessment of 
individuals with diabetes.

Conclusion

The simultaneous assessment of salivary oxidative and 
antioxidant factors, revealed weak but a significant positive 
association between MDA and glycemic status in diabetes 
group. However, further investigations are required to con-
firm our results.
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