International Journal of Medicine and

Pharmaceutical Science (IJMPS)
ISSN(P): 2250-0049; ISSN(E): 2321-0095
Vol. 6, Issue 1, Feb 2016, 37-46 5 T E I_ I_ A R

© TIPRC Pvt. Ltd. «Journal Publications + Research Consultancy

THE ROLE OF ISLET CELL AUTOANTIBODIES, ISLET CELL A NTIGEN-2
ANTIBODY AND ANTIOXIDANT ENZYMES IN DIABETIC PATIEN TS TYPE 2

LAMIA MUSTAFA AL-NAAMA 1, JAWAD KADHAM MAHDI 2,
NADHAM KADHAM MAHDI *& HADI LAZIM AL-ABADY *
L2 epartment of Biochemistry, College of Medicine,vérsity of Basrah, Basrah, Iraq

“Department of Laboratory Analysis, Technical Collef#ledical Sciences, Basrah, Iraq

www.tjpre.org editor @jprc.org




38 Lamia Mustafa Al-Naama, Jawad Kadham Mahdi,
Nadham Kadham Mahdi & Hadi Lazim Al-Abady

Received:Nov 19, 2015Accepted: Dec 23, 2015Published: Jan 20, 2016&2aper Id.: IMPSFEB20165
INTRODUCTION

Type 2 diabetes formerly known as non insulin deleah DM (NIDDM), accounts for essentially the remder
of diagnosed cases of diabetésand it results from both decrease insulin seaneis well as the body's inability to

effectively utilize the insulin (insulin resistanc¢&®.

While the majority of patients fall under the cliass$ definition of either type lor type 2 diabettsere are at least
two subgroups of patient that bridge these clasbeaiers, studies indicate that as many as 10-@bpatients diagnosed
with type 2 diabetes have circulating autoantibsdie either islet cell antigens and they eventualgome insulin
dependent®, those patients who are initially misclassifiedtgse 2, are in fact late onset or slow developiye 1

diabetes and some time referred to as latent aotaime diabetes in adult (LADAY®.

Current researches have shown that the measurerhantoantibodies to glutamic acid decarboxylasA{;
tyrosine phosphetase like protein (IA- 2) and ims(@lAA) can be of a significant value to the ctifan in the prediction,

diagnosis, and management of patients suffering fimbetes’?.

Diabetes mellitus is a syndrome characterized bgrib hyperglycemia and the most common complicatio
such as atherosclerosis, nerve damage, renaldfaiale impotence and infectiéh Recently, some evidences suggest
that oxidative stress may play an important rolehia etiology of diabetes and diabetic complicati8f. In healthy
individuals, oxidative damage to tissue is preveitg a system of defenses which includes antioxidamymes and small
molecules with scavenging ability such as antiontdatamins™®. In diabetic patients an altered balance betweaative
oxygen species production and antioxidant levetsbeen reported®® but there is still lack of data regarding the attu

status of antioxidant enzymes in diabetic patients.

The aim of the study 9s to estimate autoantiboGigBDA and IA-2A as well as the antioxidant enzym&Band
GPX among diabetic patients type 2.

MATERIALS AND METHODS

Subjects Sixty diabetic patients type 2 from Basrah Haapitduring the period from November 2010 till
December 2012 were included in the study. Furtleagparantly healthy non-diabetic individuals anelytwere not first
degree relatives for type 2 diabetic patients warasidered as control group. Both groups have liestnucted and
informed about the aim of the study, investigatmocedure and their acceptance were taken. The stad ethically

approved by the ethical committee of the Colleg®eftlicine, University of Basrah, Iraq.
Diagnostic Kits

All the diagnostic kits were purchased from HumBlROIMMUN from Germany and Randox from United

Kingdom these include:
» Anti- GAD ELISA (I1gG) Test (Kit No. EA 1022-9601 GEUROIMMUN).
* Anti- IA2 ELISA (IgG) Test (Kit No. EA 1023-9601 GEUROIMMUN).

e Glycosylated hemoglobin Hp. Test(Kit N0.10657) (Human).
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» Glutathione Peroxidase Test (Kit No. RS 504) (RANDO
e Superoxide dismutase Test (Kit No. SD 125) (RANDOX)
All tests were done according to the instructiomhef manufacturer.

Laboratory Analysis

After an overnight fasting, 5ml of venous blood veadlected from both patient and control subjeats] then
divided into the following parts: 2.5ml was trarsésl to EDTA containing tubes and used for HbAl@nestion within
48 hours. The remaining amount separated by cegétion at 3000 rpm for 10 min. part of separatiedmpa is stored in
plain tubes at -AT before testing. Other 2.5ml of whole blood wasnsferred to heparinized tube and used for

glutathione peroxidase and superoxide dismutasgnege estimation within 48 hours.

Statistical Analysis

Descriptive statistic have been used to descriltieng® characteristics by using mean, standardatiem, and
percentage (Daniel, 2005). Chi-square test (X2 Chi-square, Correlation coefficients (r),sstabs, were used and
non diabetic control. Data have been entered amédin Microsoft Access Software and analyzed B$S version 15.
The statistically significant differences have bessessed with chi-square test at two levels digiitity (P< 0.05, P<
0.001).

RESULTS

There were 60 type 2 diabetic patients of both s¢38 females and 28 males) with age ranged bet@4erb5
years with a mean of 49.6 + 6.1 years. Duratiodiséase ranging between 1- 24 years. The contoolpgncluded 60 (34
females and 26 males) apparantly health non-diaketjects and they were not first degree relativesype 2 diabetic

patients. Age ranged 32-62 years with a mean &#5.2 years.

The frequency distribution of biochemical parametamong patients was GAD Ab (25%), IA-2 Ab (13.3%).
HbA;(6.7-12.2%), GPX (29.2%9 Ug/Hb), SOD (862.834.2 Ug/Hb), and Hb g/dl (9-14.2) in comparisorttie control
group as 0%, 0%, 4.3-5.9%, 49512 Ug/Hb, 1249.3302Ug/Hb respectively (Table 1).

Table 1: Biochemical Characteristic of 6 Study Grops

Bio-Chemical Type 1 Cailiie] @ Type 2 Gl First Relatives

Characteristics DM Typel DM Type 2
DM DM Type 1 Type 2
GAD 27140 15/60 6/40 7/60
Ab. 67.5% 0740 25% 0/60 15% 11.7%
16/40 8/60
IA-2 Ab. 20% 0 13.3% 0 0 0
%HBAlc 6.7-10.8 42-58 ]6_272 43-59 4.1-5.7 4.5-5.7
GPX 29.9+2.
U/g Hb 31.5+3.4 48.0+3.8 9 49.1+5.2 _ _
SOD 862.8+5
Ulg Hb 86060 1282+60.4 4.2 1249.3+102 _ _
Hb g/dI 9.5-12.7 10.5-14 9-14.7 11.5-15
P <0.01
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The distribution of type 2 diabetic patients ac@ogdo the age of onset were illustrated in (Tahl8).

It was shown that those who developed diabeteseediiefore age of 40 years) significantly had leigh
prevalence of islet cell autoantibodies than thabe developed the disease later (after the ageOnfak there were
(57.1%) of GADA positive &(33.3%) IA-2A positive pe 2 diabetic patients who developed the diseafseebage of 40

years in comparison to 7.7 % of GADA positive & 26 |A-2A positive type 2 diabetic patients who deyed the
disease after this age.

Table 2: Distribution of Anti- GAD Ab in Type 2 DM According to the Age of Onset

Results Positive Negative Total
Age of Onset | No. % No. %
< 40year 12 | 57.1 9 42.9 21
> 40 year 3 7.7 36| 923 39
Total 15 45 60

X*=17.802 df=1 P<0.001
Table 3: Distribution of Anti- IA-2 Ab in Type 2 DM According to the Age of Onset

Results Positive Negative
Total
Age of onset| No. | % No. %
< 40year 7 33.3 14 66.7 21
> 40 year 1 2.6 38 97.4 39
Total 8 52 60

X?=11.183 df=1 P <0.001

It was shown from the present study that the pemad of islet cell autoantibodies is affected by diaration of
the disease, (Table 4,5) as the percentage ofr&iliodies in patients with duration of disease tbss 5 years were 14.3
% & 9.5 % for GADA & IA-2A respectively and the pmmtage begin to change to 42.9%, 0 for GADA & IA-2

respectively in those with duration of disease nibam 13 years duration.

The relation of GADA and IA-2A with the duration disease showed no significant differences (P 5)Q:Dable
4,5).

Table 4: Influence of Duration of the Disease in th Prevalence of GADA in Type 2 Diabetes

Result Positive Negative Total
Duration | No. % No. | %
<5 3 14.3 18| 85.7 21
5-8 6 33.3 12| 66.7 18
9-12 3 21.4 11| 78.6 14
>13 3 42.9 4 57.1 5
Total 15 45 60

X=5981 df=4 p > 0.05

Table 5: Influence of Duration of the Disease in th Prevalence of IA-2 A in Type 2 Diabetes

Result Positive Negative Total
Duration No. % No. %
<5 2 9.5 19 90.5 21
5-8 3 16.7 15 83.3 18
9-12 3 21.4 11 78.6 14
>13 0 0 7 100 7
Total 8 52 60

X°=5.981 df= 4 p > 0.05

Impact Factor (JCC): 5.4638 NAAS Rating: 3.54
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According to HBAlc levels, the diabetic patientsrevalivided into three groups, patients with goodbétic
control (GDC) with HBA1c level less than 7.0%, patis with fair diabetic control (FDC) with HBAlcviel between
7.0%- 8.0% and patients with poor diabetic confirddC) with HBAlc level more than 8.0% (Table 6)

As expected, there are significant differences mamlevel of HBAlc among three groups of both types

patients (p < 0.01 in all cases).

Table 6: Frequency Distribution of Patients of BothTypes and Control. According to HBAlc Levels

Groups Type 1 Diabetes Type 2 Diabetes
HbA ;. HbA 1
- 0, 0,
Sub-Groups No. | % Mean + SD No. Y% Mean + SD

G DC Good diabetic
control < 7%

F D C(Fair diabetic
control) (7% — 8%)
P D C (Poor diabetig ]
control) > 8% 26 65 9.3+0.68 43 717 96+1

Total 40 | 100 86+1.1 60 | 100 89+1.4

6 15 6.8 £0.08 8 13.3 6.83 + 0.07

8 20 7.7+0.15 9 15 7.6+0.18

The activities of SOD and GPX in patients and auntvere determined. As shown in (Table 7), sigaific

reduction in the activities of both enzymes in bigges of patients was noticed (p<0.001).

Table 7: Mean Activity of SOD and GPX in Patients ad Control

Type 1 Diabetes T P Type 2 Diabetes T P
Patients Control Patients Control
GPX (U/gHb) | 31.5+ 3.38 | 48.0+3.8 -20.4 | .00| 29.8+3.1 | 49.1+5.1 | -24.6 .00
SOD (U/gHb)| 860+60 1282+60.4 | -31.3 | .00| 862+55.1 | 1249+102 | -25.9 .00

Data are presented as mean + SD. P <0.001
T=-24.6
P <0.001

Variables

In type 2 diabetic patients possible correlatiotwieen the activities of antioxidant enzymes, SOB &/ X with
age, duration of diabetes and levels of Hlwere also studied. As showed in (Table 8). Thenew@gnificant correlations
between the GPX and SOD enzymes with durationsdadie and level of HhQof type 2 diabetics patients P < 0.01, but
there was no significant correlations between timymes with Age, P > 0.05.

Table 8: Correlation between Glutathione Peroxidas€Gpx), Superoxide Dismutase (SOD)
and Clinical Characteristics of Type 2 D.M Patients

. . . . Type 2 D.M Type 2 D.M
Clinical an_d _Blochemlcal GPX (Ulg Hb) SOD (U/g Hb)
Characteristics

r P R P
Age (year) -.142 > 0.05 -.004 > 0.05
Duration of diabetes (yean) - 0.358%* <0.05 -0.0831| <0.05
HbAlc % - 0.619* < 0.05 - 0.551** < 0.05
Clinical and Biochemical | Control GPX (U/g Hb) | Control SOD (U/g Hb)
Characteristics r p R p
Age (year) - 521** P <0.05 - B37** P <0.05

**Correlation is significant at the 0.01 leel.
* Correlation is significant at the 0.05 leel.
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DISCUSSIONS

Autoimmune diabetes is subdivided into a rapidlgguessive form that is commonly seen in childred aarly
adulthood and more slowly progressive form of t§péiabetes was termed latent autoimmune diabetadufs (LADA;
referring to the latency of autoimmunity) or typ& Hiabetes. However, the late age of clinical @méstion (with onset

after the age of 30 years) and absence of immeidistéin requirement they always misdiagnosed ps & diabete$**°,

The diagnosis of LADA is difficult due to a lack défining features; most authors propose that LAfhuld
have three features including: adult age at diaghtise presence of diabetes-associated autoarg#yoahd delay from
diagnosis in the need for insulin therapy to manageerglycemid'®. However, the first and last are not categorigiits,
being dependent on the mode of ascertainment aodiale making by physicians. The second featur&sladisease

specificity because it is based on positivity fataantibodies found in type 1 diabetes mellitus.

In an attempt to identify the prevalence of LADAthose who are clinically diagnosed as type 2 DMQdype 2
diabetic patients were investigated for the presevicislet cell autoantibodies (GADA&IA-2A), as theonsidered as
markers for autoimmunity, and correlate their pnesewith some clinical variables to establish tiegdosis of LADA
and to predict insulin dependency in those patidfism 60 type 2 diabetic patients, there were 3382 GADA positive,
8(13.3%) IA-2A positive, and the percentage of ¢hastibodies increased up to 28.3 % when GADA &-2A positive

results calculated together.

This prevalence in patients phenotypically diagdose type 2 diabetes is in agreement with prevaleft ADA
in patients reported by Turn&f in United Kingdom Prospective Diabetic Study (UKB)as they registered a 25-34% of
LADA patients in type 2 diabetics, also this fingiis in agreement with 0th&f, as they demonstrated the relative high
frequency of this form of diabetes (approximatedf®) among type 2 diabetic patients in the agee&@ig44 years. Also
agreement with prevalence of LADA in patients repdrby Torn et al. demonstrated that that 47% pét® and 59% of
unclassifiable patients at diagnosis in the aggedrom 15 to 34 years had B- cell autoimmune anlites in Swedef®.
Humphrey et al. demonstrated that 37% of adult binsellin treated patients had positive GADA levefsa population
based study in Australig®. Jasem, el al demonstrated that 18.9% of adultsrahhypoglycemic treated patients had

positive GADA levels in Irag°.

In contrast, Lutale et al. found low prevalencé&s@fDA and 1A-2A autoantibodies (7.3%) among the ypumset
diabetes subjects of African origin in Dar elSaladmnzania. concluding low prevalence of LADA amdhgse patients
@Y park et al. also revealed low prevalence of GABFAL.7% in newly diagnosed type 2 Korean patienfs aver 30
years from a population based stU&fyand so do Thai et af>. The prevalence of LADA in ltaly was estimatedain

population based study and it was 2% of all cageslalt diabetes and 2.8% of those diagnd&&d

This result is in agreement with other studi&s®?"who estimated a significantly higher prevalencehafse
antibodies (GADA, IA-2A) in young patients with tyf2 DM. The explanation of this finding may be do¢he facts that
those patients who develop the disease before &gl ojears have HLA-DR3/DR4 and show significanghar
frequencies of anti-islet cell antibodies while ghovho begin the disease after 40 years were HLADBBQB1 which

show much less evidence of autoimmurfify®"

When the duration of the disease is taken in cenatibn as a factor affecting the frequency ofe¢hestibodies, it

was found that the frequency of these antibodi¢sigaificant relations with the duration of theselase.
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These results were controversial, when discussethamy studies showed the same results4%eand who are
demonstrated a increase of antibodies with ffilleand who are showed other studies decrease ambdimance of these
autoantibodies with tinf&*? and they explained this finding by seroconversidnpatients from GADA & IA- 2A
negative at onset of disease to GADA & IA-2A pogtilater on. These differences may vary greathyh widce and
antibody assay metho?.

This finding is in agreement with a number of sesdP*3536373839403nq are not compatible with others
(4142,43,44,45,46,47,).

In diabetic patients, the autoxidation of glucossuits in the formation of hydrogen peroxide whicactivates
SOD “®). Therefore, the accumulation of®, may be one of the explanations for decreased SQbeise patients. Also,
the characteristic feature of diabetes, hyperglyagranhances non-enzymatic binding of glucose tmteprs. This
phenomenon, glycation, causes structural and fumati changes in the proteins like hemoglobin, allnunbasal

membranes of glomeruli, etc.

Antioxidant enzymes are endogenous proteins thak wo combination to protect cells from reactiveygen
species (ROS) damage. Increased levels of the pi®déioxidative damage to lipids and protein hbgen detected in the

serum of diabetic patients and their presence lede®with the development of complicatidf?s

Similar findings were reported by various otherdag?®50515253545% The djabetic patients had shown an

antioxidant activities of enzymes such as SOD aRd ®ere markedly diminished in comparison to cdstro

However, some authors found no differences betv@@K activity of types | or Il diabetic patients aadntrol
(54,22)

Thus showing that the presence of circulating anutbadies could in some way contribute to the paction of
insulin in a percentage of patients with type klabtes mellitus. Thus autoantibodies could be &gsdcwith increased

insulin resistance. This fact agree with other gfiit

There is significantly higher prevalence of GAD dAd2 autoantibodies of islet cell among patienithviype 2
diabetes in comparison to the non diabetic corgrolp. Oxidative stress SOD and GPX are depleteghgndiabetic
patients. In addition, there is negative correlati@tween SOD and GPX depletion and poor diabetitral that reflect

the more oxidative stress with poor diabetic pasienay progress complications.
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