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Abstract : This study designed to compare the vital role of the inflammatory immune
responses and autoimmunity in  development both types of diabetic mellitus by
measurement of serum IL-17 , and Anti-Gad levels among patients groups and healthy
by using ELISA kits . The study included sixty DM patients were divided into two groups :
30 patients with Type | DM ( 33.7% ) , and 30 patients with Type Il DM (33.7%) . In
addition to 29 healthy individuals were (32.6 %) . The results indicated an elevated mean
serum level of IL-17 and Anti-Gad in both patients groups , as compared with the healthy
control with significant difference . Also, the findings recorded a highly significant
difference in IL-17 and Anti-Gad sera levels between both types of patient groups at (P< 0.
01) . According to the correlation results between IL-17 and Anti-Gad in patients groups
, the data was demonstrated that the expression of IL-17 had a significant positive
correlation with expression of Anti-Gad (P< 0.05) among Type | patients . Whereas an
inverse very weak correlation was observed between IL-17 and Anti-Gad with no
significant (P > 0.05) in Type 2 patients . we concluded the an elevated levels of IL-17A
in both types of DM may be as a prognostic factor for development them in Iraqi
population. We also conclude that elevated Anti-Gad in Type 11 DM may be an indication
of the rapid development of undiagnosed insulin deficiency in latent autoimmune diabetes
in adult patients .
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1. INTRODUCTION

Diabetes mellitus (DM) is the major globally threatened metabolic disorder characterized
by the presence of hyperglycemia, due to impaired or imbalanced insulin. It is a complex
chronic disease that requires ongoing medical care with strategies to control blood sugar to
reduce its multiple risks (IDF, 2017; ADA, 2020).

Type 1 diabetes is one of the most dangerous kinds of diabetes, as it affects about (5-10%)
of all diabetes patients, and it occurs in early adolescence and in childhood and is also called
(insulin dependent diabetes). It is recognized by a significant impairment of the functioning
of pancreatic cells, which leads to an absolute decrease in insulin secretion, but type 2
diabetes is a chronic, multifactorial disease, reflects to a combination of environmental and
genetic risk factors

It is accounted one of the most common kinds of diabetes, as it forms about (90-95%) of
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all diabetes patients in the world. It happens that either the body does not use insulin as it
should or does not produce enough insulin, leading to insulin resistance with a gradual loss of
the ability to secrete beta cells to insulin (KC & Rao, 2013; ADA, 2020; Katsarou et al.,
2017; Zheng et al. ., 2018 ; Goyal & Jialal, 2019).

The cytokines have, a cardinal role in causing and exacerbating diabetes through direct
and in direct mechanisms that cause to loss of the insulin producing beta cells of the islets of
Langerhans in pancreas leading in to insulin deficiency (Ammon, 2019) . The levels of Some
cytokines are associated with risk of developing diabetes mellitus such as interleukin(IL-
17A) that produce by Th 17, which is abridge that links the adaptation and development the
immune response and has important role in the (innate and adaptive immunity).

The recently identified interleukin 17 (IL-17) cytokines family play essential role in
chronic inflammatory disease and host immunity against infectious disease (Liu, 2019) , and
some studies have demonstrated association of (IL-17A) with pathogenesis of (Diabetes
Type 1) (Honkanen et al., 2010; Linhartova et al., 2016) and association with pathogenesis
of diabetes Type 2 ( Zareian and Dizgah , 2014). Pancreatic islet autoantibodies are proteins
related to type 1 diabetes that released by the immune system (Burke et al., 2020) . It is
estimated that 10% in type 2 diabetes (T2D) patients have antibodies containing glutamic
acid decarboxylase 65 (GADA) in the serum and these usually switch to insulin dependent
patients within a few years, and are classified as latent Auto-immune diabetes in adults
(LADA) (Akesson et al., 2010) .

2. MATERIALS & METHODS :

The current study was performed on ninety persons 60 of them that were patients
suffering from diabetes mellitus, who attended the consultant clinic in endocrine and diabetic
center in Al-Nassiriya city in the period from the beginning from September 2019 to March-
2020. Blood samples were collected by venipuncture from 30 T1DM , 30 T2DM patients
and 29 controls . Five ml of whole blood was collected in coagulate gel tubes and left to
coagulate at room temperature, then for 10 minutes centrifuged at 3000 rpm to separate the
serum . The serum was stored at -20 C° freezing. These sera (60 patients and 29 controls)
were used for estimating the concentration of interleukin (IL-17 and Anti-GADG5) ELISA
(technique enzyme-linked immune Sorbent adsorptive) kit are employing the quantitative
sandwich ,were based on similar principle according to the (Bioassay Technology company
,china).

3. STATISTICAL ANALYSIS:

Data were expressed as mean + standard deviation (SD). Differences between groups
were tested with one way ANOVA test . The difference was considered significant when the
probability (P) value was < 0.05.Correlation coefficient was used as an indicator to express
the relative relation between variables ( Markers ) and to measure the dependence of one
variable on the other.

4. RESULTS & DISCUSSION :

4.1 : Serum Interleukin (IL17A) concentration of patients and Control :

The current findings demonstrated that there was a significant difference in sera mean
levels of IL-17A among studied groups when they are analyzed statistically by ANOVA test(
F=6.935,P<0.05).

The results indicated an increase in the serum level of (IL-17A) in patients with diabetes
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of both types compared with the control group, as the concentration in serum of patients with
diabetes type | (71.5985+16.575 Pg / ml),and its concentration in the serum of people with
diabetes was the second type(64.1454+3.6288Pg / ml).Whereas in the control samples their
concentration was (62,346+4.194Pg/ml). Also, the results appeared highly significant
differences in IL-17A Sera level between both types of patient group at(P<0.01), and
between TypelDM and healthy ,(P<0.01).While there was no significant difference between
Type 2 DM patient and healthy control (p=0.502) as showed in the Table(1), Figure (1).

Table (1)The Levels of IL-17A in the study Groups.

Groups No. Meanz S.E. of IL-17 pg/ml Comparison Slg

TYPE1 DM 30 71.5985+16.575 TYPE1-TYPE2 | 0.005

TYPE2 DM 30 64.1454+ 3.628 TYPE1-Healthy 0.006
Healthy 29 62.364 + 4.194 TYPE2-Healthy 0.502

This result was relatively compatible with data reported by Nuhiar et al . (2018) in
Thi-qgar province. As well as the results were consistent with the results of both Roohiet al.
(2014) and Reinert-Hartwall et al.( 2015) who obtained high concentrations of IL-17 among
the patients sample compared to the control sample.

TZ.000 —

RO_000 —

6&._000 —

Mean of IL-17

EG_000 —

63000 —

62000 —

T T T
1 z 2

1:HealthySubject=s 2:TypelII DM 3: TypeI DM

Figure (1) : The mean plot of IL-17A in study Groups.

Increasing evidence suggest that IL-17 plays a crucial role in various inflammatory
responses and autoimmune diseases , most studies support the major role that (IL-17A)
plays in the degradation of beta-producing insulin cells in the pancreas for people with
diabetes — typel . CD4 T lymphocytes differentiate into (Th17) cells in the tissue of the
pancreas containing the cells that work to destroy beta cells by secreting them (IL-17A).
Grieco et al. (2014) explained that IL-17A contributes to causing type 1 diabetes through two
mechanisms, which included exacerbates the programmed death of the beta cell and
increases production Chemokine's. (CXCL1, CXCLB8) , that lead to exacerbate of inflammet
and the death of pancreatic beta cells, so there is a link to a (IL-17A) and increased
programmed death of beta cells.
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This may mediate the harmful effect in the cells of the pancreatic islets in humans, the
increase in the expression of cells (Th17) in people with type 1 diabetes generally acts as
advanced indicators of the autoimmune response todegradation of beta cells, as the high
production of IL-17A,It is observed when the autoimmune response against beta cells in
patients with type 1 diabetes (He et al., 2014). Also, the finding of this study were consistent
with a study conducted in Baghdad that included (50) samples of people with type 1 diabetes.
This study found a significant increase in the level of (IL-17A) among patients compared to
the control group (Tuama et al., 2014).While this result was not achieved with a study
conducted to measure the level of (IL-17A) in patients with type | diabetes in the city of
Baquba, which showed no significant differences between patients and the control
group(Musleh and Ban, 2018) .

On the other hand , the results were in agreement with those of Borges et al. (2010) , who
explained that the concentration of (IL-17A) was not different in patients with type 2 diabetes
than the control group. The role of (IL-17A) in the pathogenesis and the events of the second
type as cellular motor initiator of inflammation has been demonstrated, as the results of
studies indicated that (IL-17A) is involved in the inflammatory process of type 2 diabetes and
has a critical role in causing this pattern. Previous data found an elevated level of IL-17 in
patients with type 2 diabetes, but the exact role of IL-17A in disease events was not
discovered (Chen et al., 2016). Studies have confirmed that inflammation plays a critical role
in insulin resistance and in the pathogenesis of type 2 diabetes (Carvalho et al., 2006)

IL-17 was considered to be toxic for cells, and it has a role in a cytostatic of islet cells in
the pancreas that leads to inhibition of insulin production and secretion or stimulating
production of nitrogen oxide . Also, this cytokine induces acute inflammation( Cieslak et al.,
2015).

4.2 : Serum(Anti-GAD65)concentration of patients of type 1and Type Il Diabetes:

GADA is the most common antigen-specific autoantibody marker sensitive to
autoimmune diabetes (Towns and Pietropaolo , 2011). The Present findings of ANOVA test
pointed that there was significant difference among groups (F=286.538,P<
0.05 ), where there was a significant increase (p<0.05) in the levels of (anti-GAD)in both
groups of DM patients (1. 8596, 1. 1952 ) as compare with control subjects (1.0588) Table
(2) . This result was consistent with results reported by Basu et al. ( 2020) Who indicated a
high significant increase in anti —GAD sera levels that it is found in about 79.3% of
patients with Type | diabetes .Type | diabetes ( T1D) is the result of loss of pancreatic beta
cells that is driven by an underlying autoimmune disorder in which peripheral tolerance is
lost , and mature auto reactive CD4 + and CD8 + cytotoxic T cells progressively destroy beta
cells, supported by innate immune cells(Christoffersson , et al., 2016).

Table (2) : Sera Levels of Anti-Gad in Patients and Healthy Groups.

Meanz Std. of Anti-Gad pg/ml _ Sig.
DM Groups No. Comparison
TYPE1 30 1.8596+0.362 TYPE1-TYPE2 0.00
TYPE2 30 1.1952+0.194 TYPE1-Healthy 0.00
Healthy 29 1.0588 +0.135 TYPE2-Healthy 0.04
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T1DM was previously the only type of immunodeficiency deliberated in Kids and
adults alike, but in recent years, a number of researchers maintained, through their research,
that there is another subtype called LADA with distinct researcher names as it has slow
clinical characteristics when compared with TIDM and need insulin more quickly when
compared with T2DM (Kumar and de Leiva, 2017). Anti-GAD also proved that it has a role
in causing type 2 diabetes, where anti-GAD was shown to increase in T2DM Patients
compare with controls, due to innate as well as adaptive immune (Hotamisligil, 2017; Némec
and Zacharias, 2018)

Mean of Anti-Gad
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Figure (2): The mean plot of Anti-Gad in study Groups.

Autoimmunity of the islet cells in T2DM, chronic overfeeding and obesity lead to
metabolic stress and adipocyte stress. Pro-inflammatory secretion by stressed adipocytes,
such cytokines as IL-1p , IL-6 or TNF-a activate T- cells, B cells and macrophages.
Overfeeding in particular, the increased concentration of circulating glucose and free fatty
acids activate the inflammatory signaling which stimulates the production of IL-1f.Further
macrophage recruite hyperglycemia that leads to a enhanced expression of several antigens
of the B-cell, such as GAD, Consequently, increased B cell vulnerability to autoantibodies
such as anti-GAD. Auto antibodies are the most commonly detected in phenotypic T2DM(
Herawati et al.,2017).CD8 +T cells can be cytotoxic by attaching to MHC-I molecules on the
pancreatic - cell surface(Yeo et al .,2018).

T cells as well as macrophages all make a significant contribution to amplification of
the inflammation of the islets by further discharge ofinflammatory Cytokines(Xia et
al.,2017).

B cells up regulate expression of Fas in the presence of IL-1p and becoming more
prone to apoptosis induced by activation of T cells via death domain signaling. Ultimately,
cell apoptosis is the other result of all the inflammatory and autoimmune reactions, which
cause a decrease of insulin concentration and worsening of hyperglycemia in patients. A
common misdiagnosis for DM as a T2DM indicates that LADA patients are usually treated
with medications mentioned for non-autoimmune forms of diabetes, leads to a rapid decrease
in B-cell function, especially in younger , leaner subjects and those with incredibly high
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GADA titers (Liu et al., 2019). The data by Lee et al. (2011) in Korean patients with type 2
diabetes reported that presence of GADA predicted progression to insulin deficiency.

4-3: Correlation coefficient between IL-17 & Anti-Gad parameters in patients

According to correlation coefficient between IL-17and Anti-Gad in patients groups ,
there was two different correlations between those biomarkers involved in patients Figures
(3) and (4). Expression of IL-17 had a significant positive correlation with expression of
Anti-Gad (p<0.01) among Type 1lpatients ,also an inverse very weak association was
observed between IL-17 and Anti-Gad with no significant (p >0.05) in type 2 patients .
According to these results ,we found ,there was a positive correlation between IL-17 and
Anti-Gad in type 1 diabetes mellitus. Grieco et al. (2014) clearly showed that IL-17A
contributes to the initiation and progression of type 1 diabetes through two mechanisms,
namely the exacerbation of beta cell apoptosis and increased local chemokine manufacturing,
potentially worsening insulitis this finding agreed with fact suggested by Arif et al. (2011)
who reported that peripheral blood CD4 T-cell from patients with type 1 diabetes mellitus
release IL-17 in response to B-cell auto antigen.

Also , this data pointed in human type | DM the direct role of IL-17 secreting cells in
the etiological pathways to destroy B- cell . Direct viral, or a primary immune attack against
specific B-cell antigens such as GADG65, may initiate damage to [-cells .T-helper
lymphocytes (CD4 +) are activated by antigen-presenting cell and B-cell antigens. The
activated T-helper cells produce cytokines that attract T and B lymphocytes and encourage
them to proliferate in the islet leading to insulitis.Then B lymphocytes may damage [3-cells by
producing antibodies to released p-cell antigens(Hassan et al., 2012). Abd El-Latif et
al.(2007) showed positive correlation between IL-17 and Anti-Gad.

On the other hand ,published study demonstrated that there was no correlation between
the expression of IL-17A receptor and titles of pancreatic autoantibodies (anti-GADG65 or
anti-1A2) (Fores, 2010).

Table(3): Correlation between IL-17 &Anti-Gad in patients

IL-17 &  Anti-Gad | Pearson Correlation | Level of sig.
Correlation coefficient (r)

Types of Disease

Typel DM 0.470 0.009**

Type2 DM -0.082 0.666

**Correlation is significant at the (P<0.01)level
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Figure(3): The Positive Correlation between IL-17 & Anti-Gad in Type | DM Patients with
significant difference .
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Figure(4): The Negative Correlation between IL-17 & Anti-Gad in Type |11 DM Patients with
no significant difference .

From all above finding about the concentration of inflammatory IL-17 and auto-antibodies ,

we concluded that the an increased concentration of IL-17A in both types of DM may be

as a predisposing factor for promotion them in Iragi population . We also conclude that

elevated Anti-Gad in Type Il DM may be a marker of the rapid development of undiagnosed

insulin deficiency in latent autoimmune diabetes in adult patients .
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