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ABSTRACT: Background: Considering the probable engagement of Interleukin-17 in the development of DM, its possible 

eligibility as a diagnostic marker should be evaluated.  

Objectives: The aim of this study is to find out the role of IL-17 in the pathogenesis and diagnosis of diabetes mellitus.  

Methods: This case-control study was carried out at Al-Husseini Teaching Hospital, Karbala, Iraq, during the period from March 

to September 2024. The study included 50 diagnosed DM patients and 50 healthy controls. IL-17 levels were measured by ELISA 

using HuamaCount (Germany) kits.  

Results: Patients with DM were 48.67 ± 6.44 years old on average. The distribution of their ages was 24% from 35 to 44 years, 

26% from 45 to 54 years, 18% from 55 to 64 years, and 32% from 65 to 74 years. For this male-to-female ratio, the DM group was 

54:46 as compared to controls, which were 48:52. IL-17 levels were significantly higher in patients with DM (7.33 ± 1.54 pg/ml) 

than in the controls (5.48 ± 2.44 pg/ml) (P <0.0001). It gave an AUC of 0.63, sensitivity and specificity being 74% and 66% at a 

cutoff value of 6.33 pg/ml (P = 0.046), thus indicative of IL-17 as a fairly good diagnostic marker for DM.  

Conclusions: Elevated IL-17 levels may be involved in the pathogenesis of DM, of potential diagnostic and predictive utility as a 

biomarker though its modest discriminative ability calls for more research to buttress its usefulness in clinical practice. 
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INTRODUCTION 

Diabetes mellitus is the major global health problem chronic hyperglycemia due to defecting insulin action, insulin secretion or both 

serves as its functional definition. It is based mainly on two types of conditions, which are type 1 diabetes (T1D), and Type 2 

diabetes (T2D). These have independent pathophysiological and immunological mechanisms (ADA, 2015).  

Diabetes classification is critical for diagnosis and treatment determination. T1D is typically diagnosed as the autoimmune disease 

in which most of the time the pancreatic beta cells get damaged. As a result, absolute insulin deficiency arises. In comparison to 

this, T2D is a type of diabetes that is associated with insulin resistance and there is a relative lack of insulin, also increasingly in 

obesity and the metabolic syndrome. Some other specific situations are gestational diabetes and latent autoimmune diabetes in adults 

because of the complexity added to the classification of diabetes (Brophy et al., 2011). The latter is frequently misdiagnosed as 

LADA-associated T2D because there is a manifestation of insulin resistance preceding the need for insulin treatment due to the 

autoimmune destruction of beta cells (Brophy et al., 2011). 

Diabetes classification is important not just for diagnosis but to appreciate the distinctive immunological modes. While T1D is 

autoimmune at its core, in T2D there is progressive beta cell dysfunction along with metabolic dysregulation. This difference 

underlies the growing recognition of the need for individualized treatment that may depend on the immunological roots of the 

disease. Immunological aspects in diabetes are particularly important for T1D, where the autoimmune response mistakenly identifies 

beta cells as foreign entities and attacks them. The presence of autoantibodies is a critical diagnostic factor that distinguishes T1D 

from T2D and LADA (Brophy et al., 2011). Indeed, genetic factors play a major role in the autoimmune reaction typical of T1D, 

highlighting the importance of studies on genetic and molecular mechanisms responsible for the disease pathogenesis (Kharroubi 

& Darwish, 2015). Hyperglycemia-induced chronic inflammation is one of the fundamental concepts in the pathogenesis of diabetic 

cardiovascular and kidney diseases (Tuttle et al. 2014). The relationship between oxidative stress, inflammation, and immune 

dysfunction is critical because oxidative stress will further fuel chronic inflammation and diminish immune responses in diabetic 

patients. It is in this relationship that there is an essential requirement for comprehensive strategies that work toward metabolic 

control together with immunological health (Prietl et al. 2013; Chait & Hartigh, 2020; Berbudi et al. 2020). Pre-existing immune 

and inflammatory pathways have therefore made hyperglycemia-associated DM a valuable condition through which to assess IL-

17 cytokine as a possible newcomer in the pathogenesis of the disease. Despite the continuously growing evidence about IL-17 

involvement in diabetes development. First, although the contribution of IL-17 to both T1D and T2D is established, how exactly 
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IL-17 causes β-cell apoptosis in T1D has not been adequately addressed (Abdel-Moneim et al., 2028). Future studies are required 

to fully discern the signaling cascades that drive this mechanism. 

The aim of this study is to find out the role of IL-17 in the pathogenesis and diagnosis of diabetes mellitus.  

 

METHODS 

Patients and data collection  

The case-control study was conducted at Al-Husseini Teaching Hospital, Karbala, Iraq, from March 2024 to September 2024. Fifty 

diagnosed cases of diabetes mellitus were included in the study; during the same period, fifty apparently healthy individuals were 

also enrolled as a control. Data concerning general information about the patients were collected from the teaching hospital records.   

Five cubic centimeters of venous blood samples were collected. The blood samples were allowed to clot in a gel tube for 20 minutes 

at room temperature. After coagulation, the sera were separated by centrifugation at 2000xg for 20 min, stored at (-20°C). The levels 

of serum IL-17 were determined using commercial ELISA kits (HuamaCount, Germany) according to their assay procedures for 

quantitative measurement. 
 

Statistical Analysis 

Data were analyzed using SPSS statistics version 25.0 software (SPSS, Chicago). The level of parametric data was checked using 

the normality test (Shapiro Wilk test). Normally distributed data are presented as mean ± standard deviation and analyzed using an 

independent t-test. The ROC curve was used to test the predictive ability of IL-17 in the prediction of relapse among breast cancer 

patients. A value of p < 0.05 was considered statistically significant. 
 

The Results 

The demographic characteristics of the study participants are presented in Table 1. The mean age of the DM patients was 48.67 ± 

6.44 years and the distribution in different age groups were as follows: 24% in the age group of 35–44, 26% in 45–54, 18% in 55–

64, and 32% in 65–74 years compared to identical distributions in the control group. The gender distribution of the DM patients is 

54% males and 46% females whereas the control group comprises 48% males and 52% females. Thus, the data indicate that there 

is balanced demographic composition between the DM patients and the controls although there may be slight variations in age and 

gender distribution. 

 

Table (1) Distribution of DM patients by their demographic data 

Items Rating 

DM Patients 

(N= 50) 
Control 

(N= 50) 

  Freq. % 

Age 

35-44 12 24 13 26 

45-54 13 26 14 28 

55-64 9 18 7 14 

65-74 16 32 16 32 

 Mean ± SD 

48.67 ± 6.44 

Gender 
Male 27 54 24 48 

Female 23 46 26 52 

        

The bar chart presents the mean levels of IL-17 (Mean ± SD) in patients and controls (figure 1). Patients had significantly higher 

levels of IL-17 (7.33 ± 1.54 pg/ml) compared to the controls (5.48 ± 2.44 pg/ml) (P < 0.0001). Such a major difference implies that 

elevated levels of this cytokine may be involved in the pathologic mechanisms acting in the group of patients. 
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Figure 1. Differences in serum IL-17 between patients and control groups 

 

Table 2. illustrate the diagnostic performance of IL-17 as a biomarker for diabetes mellitus. The area under the curve is 0.63 that 

uncovers modest discriminative ability. Sensitivity 74% at a cut of 6.33 pg/ml suggests that IL-17 will identify 74% of patients with 

diabetes correctly. Specificity 66% shows that it will exclude 66% of individuals without diabetes in this study correctly. P-value = 

0.046 is the evidence needed for these findings to back IL-17 as a biomarker for DM diagnosis, albeit moderate. 

 

Table (2) Sensitivity and specificity of IL-17 for the diagnosis of DM 

Biomarkers  (AUC) Sig. 

p-value  

Cut-off 

Point 

Sensitivity 

(%) 

Specificity 

(%) 

IL-17 0.63 0.046 6.33 0.74 0.66 

                            AUC: Area Under the curve 

 

Discussion  

A related study found that IL-17 has linked a major player in T2D-related inflammatory pathways. Upregulated Th17 cell 

counterparts responsible for IL-17 formation have been detected in T2D patients; hence, shifting the balance further towards a pro-

inflammatory T cell phenotype (Al-Fahham et al., 2024). This skewing associates with chronic inflammation and resistance to 

insulin, the basic characteristics of T2D (Jagannathan-Bogdan et al., 2011). At the cellular level, the interaction of Th17 cells with 

monocytes is of great importance in maintaining the inflammatory state, indicating then that the intervention targeting this pathway 

perhaps would restore immune balance and at least alleviate insulin resistance (Li et al., 2019). 

Besides IL-17 signaling, IL-17 has also been linked to further prompting an inflammatory milieu in adipose tissue, especially 

regarding T2D pertaining to obesity. IL-17 and IL-22-producing CD4+ T cells within this tissue reveal their participation in chronic 

low-grade inflammation further escalating metabolic dysregulation. As such, the relationship between IL-1β and IL-17 is necessarily 

reciprocal, adding another layer of complexity to this network of related cytokines that could possibly be targeted therapeutically. 

Besides, IL-17 has been associated with nonalcoholic fatty liver disease, which generally coincides with T2D. The evidence speaks 

to the necessity of IL-17 receptor signaling in the development of steatohepatitis, which can enhance metabolic disorders such as 

diabetes (Daniele et al., 2014). In one study, IL-17A neutralization has ameliorated liver damage in obese animals, thus offering 

hope that targeting this cytokine could solve several problems at once, including that of diabetes (Daniele et al., 2014). Vitamin D 

is another regulator of T cell responses since its deficiency results in enhanced generation of Th17 cells responsible for driving 

inflammation (Bruce et al., 2011). This relationship delineates the importance of vitamin D in preserving immune homeostasis and, 

thus, a possible role in the pathogenesis of T2D. Further studies should investigate IL-17 and vitamin D supplementation, from a 

therapeutic point of view in correcting the imbalance of T cell populations to minimize the onset of diabetes. IL-17 has been 

associated with T1D where it instigates the autoimmune response against pancreatic β-cells. The emergence of IL-17-secreting CD4 

T-cells in response to β-cell autoantigens may propose that IL-17 is effectively a biomarker for T1D (Neuhofer et al., 2013). In 
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addition, IL-17 could cooperate with other pro-inflammatory cytokines to increase β-cell apoptosis, which illustrates its dual effect 

in the process of inflammation and direct contribution to β-cell dysfunction (Abdel-Moneim et al., 2018).         

 

CONCLUSION 

It is suggested that the of activity IL-17 serum levels might have a significant impact on the pathogenesis of diabetes mellitus. This 

biomarker can also be used in the prediction of and diagnosed with diabetes mellitus. 
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