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  ABSTRACT  
T2DM, Periostin, FBG, HbA1C  Diabetes mellitus is a group of metabolic disorders characterized by the 

presence of hyperglycemia in the absence of treatment. The 

heterogeneous aetio-pathology includes a defect in insulin secretion, 

action, or both. Periostin is a matricellular protein that is a member of 

the fasciclin (fasc) family and has structural similarities with the 

transforming growth factor—β inducible protein and insect axon 

guidance fasciclin1. The objective of this study was to comparison of the 

serum level of periostin in patients with T2DM and control to assess if 

there is an association of periostin with diabetic control in diabetic 

patients and to study the effect of age and duration of disease on the 

serum level of periostin. In the present study, included 175 participants 

categorized into two main categories; 89 patients with type 2 diabetes 

mellitus as cases, and 86 healthy individuals matched for both age and 

sex with cases. Body weight, height, and waist circumference were 

measured and body mass index was calculated for each participant. 

Overnight fasting blood samples (5-7ml) were collected. A part of (2ml) 

from each drawn sample was dispensed in a tube containing K3EDTA to 

measure glycated hemoglobin. The rest of the blood samples were 

placed in a serum separator tube, they were centrifuged to get the serum 

to measure fasting blood glucose, lipid profile, and periostin. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Diabetes mellitus (DM) is a group of heterogeneous metabolic disorders characterized by increment levels 

of blood glucose that resulting from impairments secretion, and action of insulin, or both [1]. Type 2 

diabetes mellitus is the most common and widespread type of diabetes in the worldwide. It is characterized 

by insulin resistance and/or insulin insufficiency and accounts for more than 90% of diabetic patients [2]. In 

2019 the global prevalence was about 9.3% of DM in the adult population and is rising to 10.2 percent by 

2030 and 10.9 percent by 2045 [3]. In Iraq, about 1.4 million have diabetes and the prevalence ranges from 

8.5-13.9% [4]. In Basrah, Iraq, the age-adjusted prevalence of diabetes in adults age is 19.7 percent, of 

which 8.7 percent had previously been diagnosed, as well as 11 percent, were found to have diabetes 

through screening, therefore other studies have been conducted in Basrah to study diabetes from various 
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aspects [5- 8]. Periostin is a protein with 836 amino acids and 93.3 kDa of the molecular weight encoded by 

the human POSTIN gene [9]. Periostin can act as a bridge between the surface of the cell and the structural 

glycoproteins of ECM, consequently, the interaction of the cell matrix associated with adhesion, migration, 

tissue formation, and growth can be modulated. It promotes inflammation and fibrosis in various conditions 

of disease in which several organs are involved. These include heart disease, hypertension, idiopathic lung 

disease, asthma, skin disease, liver inflammation, and renal disease [10]. Recently their functions have been 

expanded to involvement in chronic disease conditions such as DM, IR, and obesity [11]. The mechanism 

of periostin functions is mechanical stress and Inflammation induces the expression of trans growth factor-

beta (TGF-β), Interleukin-4 (IL4), and Interleukin-13 (IL13) in the macrophages and other cell types [12]. 

 

These cells produce the expression of periostin, and other molecules in ECM which are main split variants, 

such as tenascin-C and fibronectin in fibroblasts, and transcript factors such as twists are used. The periostin 

split variant is separated and located outside of ECM [12]. The human periostin shows a complex structure 

consisting of the amino-terminal domain, and a carboxyl-terminal domain including a heparin-binding site 

at its C-terminal end [13], [14]. The present study's objective is to compare the level of periostin in patients 

with T2DM and control and correlated with age, glycated hemoglobin (HbA1c), fasting blood sugar (FBS), 

and duration of disease. 

 

2. Materials and methods 

 

2.1 Study population 

This is a case-control study done at Basrah College of Medicine; Department of Biochemistry in Basrah 

governorate, southern Iraq, from November 2021 to November 2022, on 175 participants categorized into 

two main categories; 89 patients with T2DM as cases, and 86 healthy individuals matched for both age and 

sex with cases. Every participant attended the FDEMC either for medical consultation or regular check-ups. 

Informed written agreement was obtained from every participants and the study was accepted by the ethics 

review committee of the Basrah Faculty of Medicine. The diagnosis of T2DM was done according to the 

criteria of the [15]. Exclusion criteria included Type I diabetes mellitus, pregnancy women, Drinking and 

smoking history, History of the tumor, Heart, Hepatic, and Renal Disease, and corticosteroid treatment. A 

detailed questionnaire containing demographic data (Gender, Age, Diabetes duration, Type of treatment 

whether dietary, oral, insulin, or mixed therapy, and Family history of diabetes) were obtained from each 

participant. Anthropometric parameters such as height, body weight, WC, and BMI were measured in all 

participants in this study according to standard protocols. Body mass index (BMI) was calculated as 

(kg/m2) [16]. Regarding the glycemic control, the patients were categorized based on HbA1c into good 

glycemic control, fair control, and poor control (< 7 %, 7-8%, and ˃8%), respectively [17], while they were 

classified based on FBG into good glycemic control (FBG 80-130 mg ̷ dl) and poor glycemic control (FBG 

˃130 mg ̷ dl) [18]. 

 

2.2 Collection of blood samples 

After an overnight fast for at least 8 h, five ml venous blood samples were obtained from each participant 

by venipuncture and divided into two parts: 2 ml was dispensed in a tube containing 1.5 mg/ml ethylene-di 

amine tetra acetic acid (K3EDTA) for determination of HbA1c%. The rest of the blood was placed in a 

serum separator tube (SST) that contains gel and clot activator without anticoagulants and was left at room 

temperature (20-25) °C for 30 minutes, and centrifuged at 3000 rpm for 5 minutes to collect serum. Then a 

part of the serum was used to estimate the routine biochemical tests promptly. The other part of the serum 

was frozen in tightly closed Eppendorf tubes and stored at -20°C for subsequent analysis of periostin. 
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2.3 Quantification of serum periostin 

The estimation of periostin was done by sandwich enzyme-linked immunosorbent assay (ELISA) kit, 

according to the instruction of the manufacturer (MELSIN/ China EKHU-3077). Absorbance was measured 

at 450 nm and a standard curve was created from the known dilution of periostin. 

 

2.4 Statistical analysis 

The data of this study were analyzed by a computer program Statistical Package for Social Science (SPSS) 

version 26 and the results were expressed as Mean±Standard Deviation (SD) and percentage. For analysis 

of continuous data Independent t-test was used, while categorical data; were analyzed using the Chi-square 

test (χ² test). Bivariate Pearson correlation was used to find out the correlation coefficient (r-value) between 

the parameters. P-values <0.05 were considered the lowest limit for significance. 

 

3. Results 

The demographic, biochemical, and clinical data of the participants were illustrated in (Table 1). There 

were no significant differences between the patients and the controls regarding gender, age, BMI, TC, HDL, 

and LDL (P >0.05).  There were significant differences between the diabetic patients and the controls in 

FBS, HbA1c, TG, and VLDLC (P<0.001, P<0.05). The mean value of periostin in diabetes was 

significantly higher than controls (2.05+0.35 vs. 1.3±0.31 ng ̷ ml; P <0.001). 

 

Table (1): Demographic, biochemical, and clinical data of the participants. 

 

Variables 

Cases 

n=89 

Controls 

n=86 

 

P value 

Age (years) 48.3+10.26 49.53+10.54 NS 

Gender Male 42 (47.2%) 42 (48.84%) NS 

Female 47 (52.8%) 44 (51.16%) 

BMI(kg/m2) 29.52+4.88 28.24+5.07 NS 

Family medical history of DM 61 (68.5%) 39 (45.3%) <0.05 

Duration of disease(years) 7.20±4.73 -------- ----- 

Fasting blood sugar (mg/d) 212.42± 93.07 106.81± 7.04 <0.001 

HbA1c (%) 8.06± 1.96 5.2± 0.40 <0.001 

Serum total cholesterol(mg/d) 197.3±44.18 193.0±38.03 NS 

Triglyceride (mg/dL) 192.97± 86.63 158.23± 57.48 <0.05 

HDL-C (mg/dL) 39.33± 7.56 40.51± 5.47 NS 

LDL-C (mg/dL) 119.38±32.56 120.75±32.65 NS 

VLDL-C (mg/dL) 38.59± 17.32 31.65± 11.49 <0.05 

Periostin (ng ̷ ml) 2.05+0.35 1.3+0.31 <0.001 
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To investigate the effect of age on the serum level of periostin, participants were categorized into five age 

groups (table 2). The mean of periostin decreased with the advanced age of participants and there was a 

significant difference between cases and control (P <0.001) 

 

Table (2): Distribution of Periostin in the study population based on age groups 

Age (Years) 
Periostin (Mean±SD) (ng ̷ ml) P value 

Cases n=89 Controls n=86 

30-39 years 2.11±0.27 1.35±0.27 <0.001 

40-49 years 2.10±0.4 1.3±0.25 <0.001 

50-59 years 2.08±0.39 1.39±0.29 <0.001 

60-69 years 2.01±0.25 1.37±0.4 <0.001 

≥70 years 1.70±0.12 1.29±0.03 <0.05 

 

A comparison of periostin level by disease duration as a function of disease revealed that the mean value of 

periostin level was higher in patients with a disease duration of ˃5 years than in those with a duration ≤5 

years but no significant difference (2.1±0.36 vs. 1.99 ±0.33 ng ̷ ml; p>0.05). A comparison of periostin 

among the studied groups according to FBS found that diabetes with FBS of ˃130 mg ̷ dL had higher 

periostin levels than those with FBS≤130 mg ̷ dL but no significant difference; means of periostin were 

(2.06±0.37 and 2.0±0.30 ng ̷ ml) respectively (P<0.05). Also, the results revealed that there was no 

significant difference in the levels of periostin in patients concerning HbA1c% (P>0.05); cases with poor 

glycaemic control (HbA1c ˃ 8%) had higher periostin levels than those with good glycaemic control 

(HbA1c <7%) and fair control (HbA1c 7-8%); means of periostin were (2.06±0.38, 1.94±0.31and 

2.02±0.41 ng ̷ ml) respectively (Table 3). 

 

Table (3): Distribution of Periostin according to the duration of disease and glycaemic control 

Parameter 
Periostin (Mean±SD) 

(ng ̷ml) 
P value 

Duration 

of disease 

≤5 years  1.99±0.33  
NS 

˃ 5 years  2.1±0.36 

FBS 

(mg ̷ dL) 

≤130 2.0±0.30 NS 

˃130 2.06±0.37 

HbA1c% 

Good control <7%  1.94±0.31 NS 

Fair control 7-8%  2.02±0.41 

Poor control ˃8% 2.06±0.38 

 

There was a significant positive correlation between serum periostin with FBS, and HbA1c, while 

significant negative correlation with the duration of disease (Table 4). 

 

Table (4): Correlation of periostin with other variables of the study 
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Periostin Variable r-value p-value 

 

FBS(mg ̷ dL) 0.581* 0.017 

HbA1c (%) 0.84** 0.008 

Duration of disease -0.246** 0.001 

 

** Correlation is significant at the 0.01 level (2-tailed) 

* Correlation is significant at the 0.05 level (2-tailed) 

 

4. Discussion 

Type 2 diabetes mellitus is the most common type of diabetes, which is a multifactorial chronic metabolic 

disorder with a global prevalence that has been steadily increasing [19]. The present study found that more 

than half of the patients (52.8%) were females. The high proportion of females in this study could be 

attributed to the nature of the population admitted to this hospital, in which more women seek medical 

attention than men to have more free time because the majority of them were housewives. The study 

revealed that the mean BMI was matched in the diabetic group than in the control group, (as shown in table 

1) (P. value >0.05). In the existing study, serum periostin in patients with diabetes was significantly higher 

than in the control group. A similar study revealed that Indian people with T2DM have significantly higher 

levels of serum periostin than control [20]. In the line with the presented report, a recent study conducted on 

Chinese people with T2DM concluded that diabetic patients have significantly higher periostin levels than 

non-diabetic patients and that periostin levels are most likely due to that periostin is strongly linked with 

high TG level, chronic inflammation, and IR [11]. The current study found that the mean value of periostin 

level decreased with the age of the participant, but not at a level that is statistically significant. In addition, 

the serum periostin levels in diabetic patients were significantly higher in comparison to healthy controls in 

all five age groups (P <0.001). The results found that the serum periostin level in patients with diabetes was 

negatively correlated with disease duration (r=-0.246, p=0.001). [21] observed a higher significant and 

positive correlation between periostin and duration of diabetes. This study found that patients with long-

term diabetes (˃5years) had higher levels of periostin than those who were newly diagnosed, however, this 

difference is not significantly (p>0.05), which could be explained by the fact that the level of periostin is 

increased with advancing diabetic duration of the participant's cases. 

 

Moreover, there was no significant difference in the level of periostin concerning glycemic control. This 

study revealed that there was a significant positive correlation between the levels of periostin and serum 

glucose (r=0.581, p=0.017). These results were compatible with the results conducted by [21], [22]. 

Regarding HbA1c the study found that there was a significant positive correlation between HbA1c and 

periostin in the study population (r=0.84, p=0.008), these results were compatible with the results 

performed by [20]. 

 

5. Conclusion 

A higher level of periostin was found in patients with T2DM compared to control with a significantly 

higher level in poorly controlled diabetic patients and in those who have had diabetes for a long time, 

implying that periostin may be contribute to an increased risk of a disease and suggest that periostin may 

have the potential to be used as an indicator of metabolic derangement in DM. 
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