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Aims Periodontitis considers one of the essential complications that are accompanied by 
diabetes mellitus disease. Subsequently, researchers are focusing on the early detection for 
the development of this disorder by employing suitable biochemical factors as an optimal 
marker. Accordingly, the current study aimed to assess the levels of both osteopontin and 
alkaline phosphatase in patients Sera who suffering from diabetes with periodontitis to 
knowledge their ability to be the best factors for early prediction. 
Materials & Methods Blood samples were collected from 120 male persons, the age range 
of 35‐65 years, in the Al‐Baladiyat specialist center for dentistry. Patients were divided into 
three groups (30 with diabetic mellitus type 2, 30 with periodontitis, 30 patients with diabetic 
Mellitus with periodontitis) and 30 apparently healthy subjects as a management group. 
Serum levels of Fasting Blood Sugar and Alkaline phosphatase were estimated enzymatic 
method. Osteopontin levels were measured by the ELISA method. 
Findings The results showed an increase in osteopontin levels in patients groups of 
diabetes mellitus and diabetes mellitus with periodontitis compared to patients with 
only periodontitis and control groups. Also, results revealed a highly significant increase 
in Alkaline phosphatase levels in two patient groups including diabetic and diabetic with 
periodontitis in comparison with periodontitis and healthy groups. Receiver operating 
characteristic data analysis showed high values of the studied parameters in terms of AUC.
Conclusion Analysis data by Receiver operating characteristic curve confirmed that both 
Osteopontin and Alkaline phosphatase consider excellent markers for the diagnosis of the 
studied cases based on the values of AUC. Accordingly, osteopontin was found to be the best 
marker that can be employed in the diagnosis of the studied cases. 
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Introduction 
The previous were conducted to study the diabetes 
complications with kidneys, nerves, and bones [1-4]. 
Other studies were conducted to investigate the 
outcome of nano-particles on activities of some 
selected salivary factors in patients suffering from 
chronic periodontitis [5-8]. 
Diabetes disease developed as a result of insulin 
insufficiency, defect in its action, or both disorders. 
Periodontitis represents the sixth complication of 
diabetes, which means that diabetes leads to the 
stimulation and develop periodontitis. Furthermore, 
induces of periodontitis causes hyper-inflammation 
and impairs bone repair, so periodontitis and 
diabetes possess a bidirectional relationship [9].  
Osteopontin is a glycoprotein that was discovered in 
osteoblast first. It was referred to osteopontin as an 
active factor in numerous physiological and 
pathological activities like bone turnover, 
inflammation, tooth mineralization in addition to 
osteoporosis and stress. It was reported that a long 
period of hyperglycemia leads to the formation of 
oral hygienic problems like periodontal disorders, 
abscesses, and dry mouth [10].  
The major hygienic problem caused by diabetes is 
periodontitis, which can cause to damage teeth [11]. 
Also, the host may be vulnerable to pathogenic 
bacteria, especially gram-negative that lead to an 
increase in the abnormal condition of teeth. Beside 
that chronic inflammation that can be occurred 
affect both connective tissues and bone around the 
tooth [12, 13]. 
 In the case of periodontitis, several factors can be 
applied to characterize this case like gingival 
bleeding, bone resorption, and attachment loss 
progression [10]. The toxin products that are formed 
by the action of pathogenic bacteria on dental 
plaque cause destruction in tooth tissues. the 
criteria of periodontitis include certain factors like 
bleeding, loss of clinical attachment, and pocket 
depth [14]. Levels of periodontitis markers can be 
estimated after their excreted in blood during the 
disease period through the inflammation process [15].  
Previous studies referred to the elevation of 
osteopontin level during inflammation conditions in 
addition to tissue remodeling in compared to its 
level in normal conditions [16]. Alkaline phosphatase 
represents one of the hydrolytic enzymes that 
depend on hydrolyzing of a phosphate group from 
biomolecule such as protein molecule under 
dephosphorylating process. Association between 
diabetes and liver function may be occurred due to 
Alkaline phosphatase (ALP) relation with both bone 
disease and diabetes. Subsequently, ALP represents 
the best clinical marker for both bone and liver 
diseases [17, 18].  
The objectives of the current study are to assess the 
concentrations of osteopontin and alkaline 
phosphate in patients with diabetes, periodontitis, 

diabetic and periodontitis and healthy subjects to 
the knowledge of the ability to use these factors as 
predictor factors for periodontitis and to study the 
correlation of these factors under each above case, 
together with Receiver operating characteristic 
(ROC) curve analysis.  
 
Materials and Methods 
Blood samples were obtained from 120 male 
persons, aged 35-65 years. Patients have been 
divided into three groups: diabetic patients group 
(30 patients with diabetes only, periodontitis group 
(30 patients with periodontitis only and diabetic 
periodontitis patients group (30 diabetic patients 
with periodontitis), and 30 healthy subjects as a 
control group. medical and history of disease data 
were documented in a special questionnaire 
approved for this purpose for all patients and 
healthy persons, all patients, and healthy persons 
were informed of the study objectives and agreed to 
be examined when they attended to Albaladyat 
specialist center for dentistry at a period of 
November 2020 to April 2021. Vein blood samples 
(5ml) from each subject(patients and controls) were 
taken in serum separating gel tubes at room temp., 
serum was obtained by centrifuging the clotted 
blood at 400rpm for 10min. The serum was 
removed then and transferred into Eppendorf tubes 
and stored at -20C○ until the assayed time. Serum 
blood glucose and alkaline phosphatase were 
measured by an enzymatic method, while 
osteopontin was measured by the ELISA technique.  
The primary results of this study were used as inlet 
data to record the final statistical data in terms of 
mean and SE by ANOVA, LSD, and ROC analysis to 
report significant differences and areas under the 
curve. SAS 10.0. 2 and MedCalc 16.4.3 were used. 
 
Findings 
The mean age of the healthy group (control) was 
43.63±6.81 years and the mean BMI was 22.43±2.06 
kg/m2. In the diabetes mellitus (DM) group, the 
mean age was 47.43±6.35 years, and the mean BMI 
was 29.40±3.92kg/m2. In the diabetes mellitus with 
periodontitis (DM & P) group, the mean age was 
47.03±6.11 years, and the mean BMI was 
27.26±2.91kg/m2. In Periodontitis (P) group, the 
mean age was 44.13±5.89 years, and the mean BMI 
was 28.00±3.63kg/m2. The results showed high 
importance differences between DM patients and 
the control groups in both age and BMI. At the same 
time, there are high considerable differences 
between groups of DM and DM & P and groups of 
chronic periodontitis tougher with control groups in 
age. Also, the results showed no significant 
difference between groups such as DM and DM & P 
in the case of age. Furthermore, the results of BMI 
showed important significance between all patient 
groups and the control group. (p=0.0391 for age, 
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p=0.0001 for BMI). LSD value for age was 3.222 
(p≤0.05) and BMI was 1.645 (p≤0.01). 
In the healthy group (control), the mean Fasting 
Blood Sugar (FBS) level was 94.76±17.06mg/dL, and 
the mean ALP level was 60.80±17.10U/L. In the DM 
group, the mean FBS level was 214.56±87.58mg/dL, 
and the mean ALP level was 89.93±33.40U/L. In DM 
& P group, the mean FBS level was 
248.36±106.42mg/dL, and the mean ALP level was 
78.67±34.83U/L. In the P group, the mean FBS level 
was 102.60±18.74mg/dL, and the mean ALP level 
was 63.20±16.83U/L. The results of FBS and ALP 
showed highly significant differences between DM 
and control groups. Furthermore, the result also 
showed considerable differences between groups of 
DM and DM & P related to the periodontitis group in 
the case of FBS. However, both DM and DM & P 
groups revealed high significant differences with 
groups of P and control in the case of ALP. 
(p=0.0001 for FBS level, p=0.0001 for ALP level). 
LSD value for FBS level was 35.835 (p≤0.05), and for 
ALP level was 13.783  (p≤0.01). 
Mean±SD values of osteopontin in patient and 
control groups showed in Table 1. The outcomes 
revealed highly significant increases in patient 
groups in comparison to the healthy group 
(p=0.0001), while there were no significant 
differences among other groups.  
 
Table 1) Osteopontin levels for all patients and control groups 
Groups Osteopontin (ng/ml) 
Healthy (control) 8.55±1.68 b 
DM  11.11±1.75 a 
DM & P  10.53±1.58 a 
P  10.71±2.21 a 
LSD value 0.932  
p-value  0.0001 
Differences in small letters in the same column possess considerable 
differences 
 
The results of the correlation between osteopontin 
and the studied parameters in the current work 
were noticed in Table 2. Outcomes referred to a 
positive correlation between osteopontin and BMI in 
all patient groups, while a negative correlation was 
recorded with FBS in DM & P group. Furthermore, 
there was a non-significant correlation between 
osteopontin levels and FBS and ALP levels in the two 
groups (periodontitis and diabetic multiuse). Also, 
there is no correlation between osteopontin and age 
in patient groups as noticed in Table 2.  
 
Table 2) Osteopontin correlation with other parameters in the 
patient groups 
Variables DM group DM & P group P group 

r p r p r p 
Age -0.16 0.384 0.01 0.976 -0.16  0.395 
BMI 0.52 0.0026 0.74  0.0001 0.62  0.0002 
FBS 0.21  0.253 -0.36 0.050 0.15  0.410 
ALP 0.01 0.969 -0.25 0.180 -0.14  0.432 
 
Correlation coefficients of ALP in three patient 
groups (periodontitis, diabetic and diabetic with 
periodontitis) were noticed in Table 3. The results 

revealed that age has a non-significant correlation 
with all the studied parameters in all patient groups. 
 
Table 3) Correlation coefficient of ALP with other parameters in 
the patient groups 
Variables DM group DM & P group P group 

r p r p r p 
Age -0.02  0.906 0.06  0.738 -0.12  0.508 
BMI -0.01  0.918 -0.25  0.177 -0.20  0.280 
FBS -0.03  0.876 -0.07  0.707 -0.25  0.1790 
ALP 0.11  0.538 -0.25  0.180 -0.14  0.432 
 
Data of ROC analysis was demonstrated that 
osteopontin represents an excellent factor for 
diagnosis of all the studied cases because the values 
of AUC were found to be 0.928, 0.969, and 0.911 in 
the DM group, DM & P group, and P group, 
respectively, in addition to that CI has the value of 
95%, as shown in Table 4 and Figures 1-3.  
 
Table 4) ROC data of osteopontin factor of patient groups 
Variables AUC SE 95% CI 
DM 0.928 0.0372 0.831 to 0.979 
DM & P 0.969 0.0242 0.888 to 0.997 
P 0.911 0.0446 0.809 to 0.969 
 

 
 Figure 1) ROC curve of Osteopontin in DM 
 

 
Figure 2) ROC curve of Osteopontin in DM with Periodontitis 
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Figure 3) ROC curve of osteopontin in periodontitis 
 
Discussion 
The results of the current study were revealed that 
both age and BMI considerably increased in each of 
the DM and DM & P groups compared to P and 
healthy subject groups; however there is no 
important difference between P and any patients 
group like DM or DM & P. This result is in agreement 
with the study [19] that referred to when BMI more 
than 30 considers a risk factor for insulin resistance; 
therefore, fatness represents the main threat feature 
of insulin resistance [20]. Furthermore, BMI was 
found to be the main risk factor for IR than patients 
with low BMI [21]. Inversely, several studies showed 
no significant difference in parameters of BMI and 
age [22-24].  
The concentration of FBS revealed a considerable 
increase (p≤0.01) in both of DM & P and DM groups 
(248.36±106.42), (214.56±87.58) respectively, in 
comparison with the control and periodontitis 
groups (94.76±17.06), (102.60±18.74), respectively. 
This result conforms with other studies which 
referred that the level of FBS increase in diabetic 
and diabetic nephropathy comparison with control 
groups [23, 24]. Furthermore, a study found that 
periodontitis leads to elevate sugar levels in diabetic 
patients, and management of periodontitis causes 
enhancement of hyperglycemic control in this case 
[25]. Other studies reported that patients with 
periodontitis have more risk factors in the 
development of diabetes complications like 
nephropathy, retinopathy, increase glucose levels as 
well as poor metabolic control in comparison with 
diabetic patients without periodontitis [26, 27]. 
Moreover, patients with diabetic periodontitis are 
more vulnerable to infection and diseases due to the 
risk to the immune system that occurred by the 
action of disease complications [28]. Therefore, bone 
damage may be occurred by the action of numerous 
pathologies that can be developed by the diabetic 
periodontitis effect [29]. 

 Alkaline phosphatase results in the current study 
revealed high levels in patient groups of diabetic and 
diabetic periodontitis related to control and 
periodontitis groups, these results may be attributed 
to the nature of alkaline phosphatase which 
considers as the marker for bone and liver 
disorders. Subsequently, the results reflect the 
patient clinical cases and agreement with the study 
which found an increased level of ALK significantly 
in DM and DM & P groups compared to control and P 
groups [16]. Furthermore, it was reported that the 
ALP level was increased in the DM & P than in the 
control group [30, 31]. The level of serum osteopontin 
show also significantly higher in DM groups than in 
the control group. This result can be elucidated 
based on the damage to bone cells which is in 
agreement with a previous study that recorded a 
high significance in ALP level in diabetic patients 
than in healthy subjects [32].  
 
Conclusion  
Serum levels of Osteopontin and ALP are raised in 
the development of DM and its complications such 
as periodontitis. Subsequently, osteopontin is the 
best indicator that can be used for predicting 
diabetes and diagnosis of periodontitis. 
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