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ABSTRACT 
Patients with diabetes mellitus type 2 have a greater risk of accelerated atherosclerosis. Antiphospholipid 

antibodies(aPL)are associated with greater risk for thrombosis. To demonstrate the possible role of 

anticardiolipin(aCL) and anti-β2 glycoprotein(β2 GP1) antibodies in such patients, we investigate the 

presence of these antibodies in a group of type 2 diabetic patients. 

Objectives: 1. To investigate the presence of anticardiolipin IgM and IgG antibodies and anti-β2 GP1 IgG 

antibodies in diabetic patients and compare them with a control group. 

2. To analyze their potential implication in the occurrence of vasculopathy in such patients. 

Patients and Methods: Fifty patients with type 2 diabetes mellitus and 33 healthy subjects were included in 

the study. Each blood sample was tested for IgM, IgG aCL antibodies and for anti-β2 GP1 IgG antibodies. 

Results:  Seven patients were positive for aCL IgM, 6 were positive for aCL IgG and 4 patients were positive 

for anti-β2 GP1 IgG antibodies. There was no differences in the means of IgM, IgG aCL and anti-β2 GP1 IgG 

antibodies titers in patients with complicated and uncomplicated diabetes mellitus. 

Conclusion:  

 The aCL and β2 GP1 antibodies positive titer means among type2 diabetics were significantly higher than 

non-diabetic subjects. 

 Positive but low titers of aCL and β2 GPI antibodies could suggest that these autoantibodies may play a 

minor role in the pathogenesis of atherosclerosis. 

Low titers of aCL and β2 GPI antibodies were seen in complicated and non-complicated diabetic populations 

that probably lessen the importance of these autoantibodies as effective contributors in the pathogenesis of 

diabetic vasculopathy.                
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 الخالصة

نذٚٓى خطٕرح كجٛزح نالصبثخ ثزصهت انشزاٍٚٛ .  2انًزظٗ انذٍٚ ٚؼبٌَٕ يٍ يزض انسكز٘ يٍ انُٕع  الهدف من الدراسة:

  β 2GP 1ٚزرجط ٔجٕد أظذاد انشحٕو انفٕسفبرٛخ يغ خطز حصٕل انزخثز. ٔإلثجبد ربثٛز ٔجٕد اظذاد انكبردٕٚنجٍٛ ٔاظذاد  

 ٍ يزظٗ انسكز٘ يٍ انُٕع انثبَٙ.نذٖ ْؤالء انًزظٗ رى انزحز٘ ػٍ ٔجٕد ْذِ األظذاد فٙ يجًٕػخ ي
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فٙ يزظٗ انسكز٘ ٔيقبرَزٓب  IgGَٕع   β 2GP 1ٔاظذاد  IgM IgG . نهزحز٘ ػٍ ٔجٕد اظذاد انكبردٕٚنجٍٛ َٕع 1ٔ

 ثًجًٕػخ انغٛز يصبثٍٛ ثبنسكز٘.

 . نزحهٛم انزأثٛزاد انًحزًهخ نٕجٕد ْذِ االظذاد فٙ حذٔس االػزالل انٕػبئٙ نذٖ ْؤالء انًزظٗ. 2

شخصب سهًٛب يٍ انًجًٕػخ  33شًهذ انذراسخ خًسٍٛ يزٚعبً يصبثب ثبنُٕع انثبَٙ يٍ داء انسكز٘ ٔ  ضً وطرائق العمل:المر

 βٔاظذاد    IgG،َٕٔع IgMانعبثطخ. رى جًغ ػُٛبد دو يٍ انًجبيٛغ انًذكٕرح يٍ اجم انكشف ػٍ اظذاد انكبردٕٚنجٍٛ َٕع 

2GP1   َٕعIgG  . ثبسزخذاو رقُٛخ االنٛزا 

، ايب  يٕججًب نـذٖ سجؼخ يزظٗ ٔكبٌ انًسزٕٖ يزرفؼب نذٖ ٔاحذا يُٓى  فقط IgMكبٌ فحص أظذاد انكبردٕٚنجٍٛ  َٕع    النتائج:

  β 2GP 1 يزظٗ ٔكبٌ  فحص أظذاد 6فقذ كبٌ  يٕججب ٔثًسزٕٖ اٚجبثٙ يُخفط نذٖ  IgGثبنُسجخ ألظذاد كبردٕٚنجٍٛ َٕع 

 ٔ  IgMانذراسخ  فزٔقبد يؼُٕٚخ فٙ يسزٕٖ أظذاد انكبردٕٚنجٍٛ ثُٕػٛٓب   نى رظٓز يٍ انًزظٗ فقط. 4يٕججب نذٖ   IgGَٕع 

IgG ٔكذنك أظذادβ 2GP 1   َٕع IgG ٍفٙ يزظٗ انسكز٘ يٍ انذٍٚ نذٚٓى يعبػفبد انًزض ػٍ انًجًٕػخ  انخبنٛخ ي

 انًعبػفبد.

 االستنتاجات:

 2اػهٗ نذٖ يزظٗ انسكز٘ يٍ انُٕع  IgGَٕع  β 2GP 1 ٔأظذاد  IgM  ٔIgG. كبٌ يسزٕٖ أظذاد انكبردٕٚنجٍٛ َٕع 1

 ػًب ْٕ ػهّٛ فٙ يجًٕػخ انغٛز يصبثٍٛ ثبنسكز٘.

نذٖ يزظٗ انسكز٘   β      2GP 1  . ًٚكٍ أٌ ٚشٛز انفحص انًٕجت ٔنكٍ انززكٛز انًُخفط ألظذاد انكبردٕٚنجٍٛ ٔأظذاد 2

 شزاٍٚٛ .انٗ اٌ ْذِ األظذاد قذ ٚكٌٕ نٓب دٔرا ظئٛال فٙ حذٔس رصهت ان

فٙ كم  يٍ يجًٕػزٙ   IgGَٕع  β 2GP 1ٔأظذاد  IgGَٕٔع    IgM. ٔجٕد انؼٛبر انًُخفط يٍ أظذاد انكبردٕٚنجٍٛ َٕع 3

يٍ شبَّ أٌ ٚقهم يٍ أًْٛخ ْذِ األظذاد كأحذ  انًصحٕة ثبنًعبػفبد  يب يزظٗ انسكز٘ انًصحٕة ثًعبػفبد انًزض ٔغٛز

 يزظٗ انسكز٘.انًسججبد فٙ االػزالل انٕػبئٙ  نذٖ 

 

  نكبردٕٚنجٍٛ ، االػزالل انٕػبئٙ .انسكز٘ ، اظذاد انشحٕو انفٕسفبرٛخ ، اظذاد ا الكلمات المفتاحية:

 
  

INTRODUCTION 
iabetes is considered as a distinct risk factor 

for the development of atherosclerosis and 

its complications. The pathophysiological process 

is still not fully understood
1
. 

Vascular damage and endothelial cell 

dysfunction start early in the course of diabetic 

vasculopathy. Accumulated evidences 

demonstrated  that hyperglycemia initiates  certain  

biochemical events that lead to vascular 

dysfunction and subsequent structural changes in 

the vessels
2
. 

Humoral factors that may be associated with 

accelerated atherosclerosis are anticardiolipin 

antibodies and antibodies against negatively 

charged phospholipids, in addition to antibodies 

against oxidatively modified low-density 

lipoproteins and circulating immune complexes
3
. 

Antiphospholipid antibodies(aPL) are a 

heterogeneous family of autoantibodies acting 

against different phospholipids or phospholipid-

binding proteins present on cellular membranes. 

Included in this family are antibodies to cardiolipin 

(aCL), antibodies to β2 glycoprotein (β 2GP 1) and 

lupus anticoagulant
4
. 

Anticardiolipin antibodies are a subgroup of aPL 

antibodies and they are of IgM, IgG and IgA 

isotypes
5
. 

β2 glycoprotein 1 was recognized as an 

adhesion molecule which may bind to 

phospholipids and acts as a major antigen of 

antiphospholipid antibodies
6
.  It is a protein which 

might have a critical role in thrombosis with 

anticoagulant function.  It is one of the components 

of the protein part of many lipoproteins such as a 

very low density lipoprotein
7
. 

Clinically, anti-human β2 GP 1 autoantibodies 

may be found in association with anticardiolipin 

antibody
8
. 

Because phospholipids are an integral part of 

platelets and endothelial cell surface membrane, it 

is expected that antiphospholipid antibodies would 

have a significant effect on platelets and vascular 

endothelial mechanisms
9
.  

D 
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The implication of aCL antibodies with vascular 

complications of diabetes is still argumentative
10

,
11

.  

Many studies showed controversy about the 

occurrence of antiphospholipid antibodies in type 1 

and type 2 diabetic patients.  

We studied the presence of IgM, IgG 

anticardiolipin antibodies and IgG antibodies to β 2 

GP1 in a group of patients with type 2 diabetes 

mellitus. 

We aim to investigate the presence of antibodies 

to phospholipid and the phospholipid associated 

proteins in type 2 diabetic patients and to verify 

their possible implication in the development of 

thrombotic events in such patients 

 
PATIENTS AND METHODS 

The study was conducted from March 2013 to 

December 2013.  It included a group of 50 patients 

with type 2 diabetes mellitus attending Diabetic 

Clinic in Al-Salam Teaching Hospital. They were 9 

males and   41 females. Their ages range between 

40 and 64 years with a mean age of 51.72± 9.26 

years. These patients were of different duration of 

disease. Criteria for exclusion were co-existent 

autoimmune disorders. Vascular complications 

were assessed by the presence or absence of 

retinopathy, nephropathy and polyneuropathy. 
The comparison group was included 33age and 

gender-matched healthy people. They were 6 

males and 27 females. They have age range of 36-

58 years and a mean age of 47.30±11.16   years. 

  All sera of both patients and comparison groups 

were tested for the presence of  anticardiolipin IgM 

and  IgG isotypes and for β2GP1 IgG using ELISA 

technique. The titer of aCL was measured in MPL 

and GPL international units. Positivity of aCL was 

defined as a titer of IgM aCL higher than 15 MPL 

and a titer of IgG aCL higher than 10 GPL. A titer 

higher than 20 SGU was considered positive for 

β2GP1 IgG according to the recommendation of 

the kitsꞌs manufacturers (IMMUNOSPEC 

Corporation).  

 
Statistical Analysis 

Standard statistical methods were used to 

estimate the mean and standard deviation. Paired 

t-test and two sample t-test were used for 

comparing the results of various parameters 

among the studied groups.  

F- Test was used for equal variance estimation 

when appropriate. Some values expressed as 

Mean±SD and p value of <0.05 was considered 

statistically significant. The statistical tests were 

conducted by usage of SPSS version 19 and 

MedCalc version 13.1. 

 
RESULTS 

Fifty patients with type 2 DM, (9 males, 41 

females) and 33 non-diabetic subjects (4 males, 29 

females) were enrolled in this study. 

 The clinical characteristics of patients and 

controls are shown in Table 1. 

As shown in Table 2, only one diabetic patient 

(2%) had a moderately elevated titer of IgM aCL, 

while 6 patients (12%) had low positive titers of  

IgM aCL. Six patients (12%) had low positive titers 

of IgG aCL (Table 2).  

Two patients (4%) had highly positive titers of 

IgG β2GP1 and 1 patient (2%) had moderately 

elevated titer of IgG β2GP1 antibodies while the 

low positive titer of IgG β2GP I antibodies was 

found in 1 patient (2%)Tables 3, 4 and 5 showed 

the presence of aCL of IgM and IgG types with IgG 

β2GP1 antibodies among type 2 DM patients was 

statistically significant (p<0.0001).  

Tables 6, 7 and 8 demonstrated the statistically 

significant higher levels of titers of IgM aCL titer, 

IgG aCL titer and IgG β2GP1antibodies among 

type 2 DM patients in correlation to the non-

diabetic group.  

 There was no difference in the means of IgM 

aCL titer (18.2000), IgG aCL titer (12.3000) and 

IgG β2GP1 (47.5000) in patients with complicated 

and that of uncomplicated DM (23.4667) (12.2500) 

(39.8500) respectively. 
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Table 1: Patients and non-diabetic group 
haracteristics. 

 

Table 2: Distribution of Anticariolipin and Anti- β 2 

Glycoprotein 1 antibodies in diabetic group.  

Anti 
β2GP1  
antibod
y (IgG) 
No. (%) 

Anticardiolip
in 

antibody 
(IgG) 

No. (%) 

Anticardiolip
in 

Antibody 
 (IgM) 

No. (%) 

Titer of 
Antibod

y 

2 (4%) -------- -------- 
High 

Titer 

1 (2%) -------- 1 (2%) 
Moderat

e Titer 

1 (2%) 6 (12%) 6 (12%) 
Low 

Titer 

4 (8%) 6 (12%) 7 (14%) 
Total 

(%) 

 
 
 
 
 
 
 

 
 
Table 3: Anticardiolipin antibodies(IgM) in diabetic 

patients. 

Disease 
Anticardiolipin 
Antibody(IgM) 

No. (%) 
P- 

value 

DM 

POSITIVE 7(14) 

<0.0001 NEGATIVE 43(86) 

Total no. (%) 50(100) 

 

Table 4: Anticardiolipin antibodies (IgG) in diabetic 

patients. 

Disease 
Anticardiolipin 
 Antibody(IgG) 

NO. (%) P- value 

DM 

POSITIVE 6(12) 

<0.0001 NEGATIVE 44(88) 

Total no. (%) 50(100) 
 

Table 5: Anti- β 2 Glycoprotein 1 (IgG) in diabetic 

patients 

Disease 
Anti-β 2 

Glycoprotein 
I (IgG) 

No. (%) P- value 

DM 

POSITIVE 4(8) 

P <0.0001 NEGATIVE 46(92) 

Total no. (%) 50(100) 

 

Table 6: Anticardiolipin antibodies IgG (GPL/ml) 

level among studied groups 

Studi
ed 

grou
ps 

No
. 

Mean SD 
Std. 
error 

Varia
nce 

P 
value 

DM 50 4.5120 3.0259 0.4279 
9.156

2 
 

Non- 
DM 

33 2.4152 1.3449 0.2341 
1.808

8 
P< 

0.001 

 

Table 7: Anticardiolipin antibodies IgM (MPL/ml) 

level among studied groups 

Studied 
groups 

No
. 

Mean SD 
Std. 
error 

Varia
nce 

P 
value 

DM 50 4.2640 
7.08
02 

1.001
3 

50.12
97 

 

Non-DM 33 2.4152 
4.39
04 

0.764
3 

19.27
53 

P 
=0.00

5 

 

Variable 

Pateints(DM) 
Non-diabetic 
group 

Mean± SD, 
 No. (%) 

 

Mean± SD, No. 
(%) 

 

Age 51.72±9.26 47.30±11.16 

FBS 220.24±76.62 86.64±12.95 

HbA1C 7.88±1.41 ---------------- 

Gender female  41(82) 29(87.8) 

Complicated 
DM  

32 (64)  

Retinopathy  11 (22)  

Nephropathy  16 (32)  

Cardiovascular 
disease  

20 (40)  

Cerebrovascula
r disease  

9 (18)  

Symptomatic 
peripheral 
Neuropathy  

5 (10)  

Hypertension  37 (74)  

Hyperlipidemia  38 (76)  

Obesity(BMI>30 
Kg/m2)  

39 (78) 21(63.6) 

Insulin therapy  19 (38)  
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Table 8: Antiβ2 Glycoprotein 1 (SGU/ml) level 

among studied groups 

Studie
d 

group
s 

No
. 

Mean SD 
Std. 
error 

Varianc
e 

P- 
value 

DM 50 
10.618

2 
25.474

4 
3.602

6 
648.947

0 P 
<0.00

1 
Non-
DM 

33 9.5100 7.1355 
1.242

1 
50.9153 

 

DISCUSSION 

This study showed that the presence of 

moderate to high aCL antibody titers and β 2 GP I 

antibodies in patients with type 2 DM was 

infrequent.  Similar studies such as that of Tarkun 

et al found that no case had an IgG aCL titer more 

than 20 GPL units
12

.  Palomo et al showed that 

only four out of 100 patients had moderate level of 

aCL
13

, the same findings were detected by Calvo-

Romero who found low aCL titers in diabetic 

patients
14

. 

On the contrary, Galtier et al demonstrated that 

an IgG aCL titer more than 15 GPL Units was 

found in 9.5% of cases
11

. 

Our findings of frequent low positive titers of aCL 

antibodies could suggest that these autoantibodies 

may be blameless in the pathogenesis of diabetic 

atherosclerosis. 

Our patients were mostly of old age, and the 

frequency of low aCL titers might be explained by 

the immunosenescence theory which suggest that 

immune dysfunction with aging can lead to 

increase autoantibody production
15

. This is in 

accordance with the study by Fields et al, whereby 

IgG and IgM aCL were detected in 12% of the 

healthy elderly and in 2% of younger adults
16

.  

On the contrary, another study showed that aCL 

positive results in the elderly were reported to be 

insignificant and similar to younger populations
17

. 

It was found that the presence of β 2GP1 is a 

crucial requirement for antibody-phospholipid 

interaction, indicating that bound β 2GP1 forms the 

antigen to which aPL antibodies are directed. 

However the frequency and pathogenic role of 

these antibodies in atherosclerosis have been a 

matter of discussion
18

. 

Although there was significant differences in the 

titers of IgM, IgG aCL and IgG β 2GP1 antibodies 

in the diabetic group compared to the comparison 

group, it seemed to be of no clinical importance as 

the mean titers of both of them is considered 

relatively low.    

Low titers of aCL and β2 GP1 antibodies were 

seen in both complicated and non-complicated 

diabetic patients. These results, although limited 

by the small sample, do not favor a pathogenic 

effect of aCL and β2GPI antibodies in type 2 

diabetic macrovasculopathy. Our data are 

established by those reported by Tarkun et al., 

which recede aCL and β2 GP1 antibodies from 

vascular complications of type 2 diabetes
12

, and 

also by Copetti who concluded that anticardiolipin 

antibodies do not mediate macrovascular 

complication of type 2 diabetes and that aCL 

positivity rates were similar in diabetic patients with 

and without vasculopathy
10

. 

 

CONCLUSION 

1.The aCL and β2-glycoprotein-I antibodies 

positive titer means among type 2 diabetics are 

significantly higher than the non-diabetics.  

2.Positive but low titers of aCL and β2 GPI 

antibodies could suggest that these autoantibodies 

may play a minor role in the pathogenesis of 

atherosclerosis. 

3.Low titers of aCL and β2 GP1 antibodies were 

seen in both complicated and non-complicated 

diabetic populations that probably lessen the 

importance of these autoantibodies as effective 

contributors in the pathogenesis of diabetic 

vasculopathy. 

 
RECOMMENDATIONS 

Prospective studies of large populations with 

follow up for complications are essential to reveal 

this association further. 

Inclusion of IgA aCL in the future studies to be 

tested alongside the currently studied antibodies 

has to be considered. 
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