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ABSTRACT 

Background: There is controversy about serum levels of Anti-cardiolipin 

(aCL) antibodies in patients with type 2 diabetes (T2DM) and its relation to 

diabetic vascular complications. The aim of the present study was to assess 

serum levels of (aCL) antibodies in patients with T2DM. The relationship 

between (aCL) antibodies and vascular complications and carotid intima media 

thickness (CIMT) as a measure of subclinical atherosclerosis was also 

investigated. Methods: The study included 60 patients with T2DM; purposively 

selected from Al-Azhar University hospitals. According to their medical history, 

clinical assessment and appropriate diagnostic tools, patients were divided into 

two groups. Group 1 included 30 diabetic patients without clinically evident 

diabetic complications, and group 2 included 30 age-and sex-matched diabetic 

patients with clinically overt vascular complications. Lipid profile and serum 

aCL (IgM) and (IgG) were measured in all study subjects. Carotid Doppler was 

performed and measurement of CIMT was done to all patients. Results: A 

statistically significant difference was found between the two groups as regard 

duration of diabetes (p= 0.000), CIMT (p= 0.001), (aCL) IgM level (p=0.000), 

low density lipoprotein (LDL) (p=0.034) and serum triglyceride (TG) 

(p=0.042). Twenty percent of all diabetic patients had positive (aCL) antibodies 

(6.66 % had IgG; 13.33% had IgM). The frequency of positive (aCL) antibodies 

was 10% in group1 (6.66% IgG and 3.33% IgM) and 30% in group2 (6.66% 

IgG and 23.33% IgM). Anti-cardiolipin IgG and IgM were significantly 

correlated to serum total cholesterol (TC) (p= 0.002, 0.000 respectively), TG 

(p= 0.022, 0.018 respectively), LDL (p=0.008, 0.000 respectively) and CIMT 

(p=0.001, 0.000 respectively). No correlation was found between either (aCL) 

IgG or IgM with age (p=0.733, 0.365 respectively), BMI (p=0.928, 0.387 

respectively), duration of disease (p=0.074, 0.197 respectively), HbA1c (0.942, 

0.416 respectively), and HDL (p= 0.211, 0.467 respectively). Conclusions: 

Significant correlation was found between (aCL) antibodies with lipid profile as 
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well as subclinical atherosclerosis among patients with T2DM as evidenced by 

CIMT. However, the statistical difference of (aCL) antibodies titter in patients 

with versus without specific  micro- and macro-vascular complications of 

diabetes namely retinopathy, nephropathy, neuropathy, cerebral vascular 

stroke, coronary heart disease, peripheral vascular disease and hypertension 

was not detected among group 2 in our study.  

Key words: type 2 diabetes, anti-cardiolipin antibodies, vascular complications 

of diabetes, carotid intima media thickness  

INTRODUCTION 

Diabetes mellitus is responsible for atherogenic vascular diseases which arise 

from endothelial dysfunction, oxidative stress and inflammation (Liu et al., 

2005). It has been suggested that immunological mechanisms might have a role 

in the pathogenesis of diabetic microangiopathy via immune complex 

deposition (Macworth, 2004; Jablonska and Pietruska 1993). 

Anticardiolipin (aCL) antibodies is a type of antiphospholipid antibodies 

that binds to Cardiolipin in presence of cofactor β2 glycoprotein 1(b2GPI). 

These (aCL) antibodies may promote ischemia and thrombosis through several 

mechanisms including functional alteration of protein C, impaired fibrinolysis, 

altered anti-thrombin level, inhibition of prostacyclin activity, platelet 

aggregability and complement activation (Sammaritano 2005). These factors 

might play a role in the pathogenesis and progression of diabetic complications. 

Previous studies reflect controversy about an increased prevalence of anti-

phospholipid antibodies in patients having type 2 diabetes (T2DM). Their 

possible implications in vascular disease and its sequelae are still not clear 

(Aboud et al 2009; Tarkun et al 2005).  

 

The aim of the present study was to assess serum levels of (aCL) 

antibodies in patients with T2 DM. The relationship between (aCL) antibodies 

and vascular complications as well as carotid intima media thickness (CIMT) as 

a measure of subclinical atherosclerosis was also investigated 

 

PATIENTS & METHODS 

 

 A total of 60 patients with T2 DM were included in the study. Patients were 

recruited from the General Medicine and Endocrinology Departments, Al-Azhar 
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University Hospitals during the period from March, 2010 to September, 2010. 

After explanation of the nature of the study, an informed and written consent 

was obtained from all patients before participation in the study.  

Both sexes were involved. The diagnosis of diabetes had been made pre-

enrollment and was confirmed by reviewing their history & medical records. 

Diabetic patients who gave history of smoking, autoimmune disorders, chronic 

hepatitis, malignancy, inflammatory rheumatic disease, or who were on 

medications associated with positivity for (aCL) antibodies (e.g. propanolol, 

chlorpromazine, γ-interferon, procainamide, anti-TNF-α) were excluded from 

the study.  

All participants were subjected to detailed history taking and thorough 

clinical examination including measurement of weight, height. Body mass index 

(BMI) was calculated (body weight kg /height m2). Thorough ophthalmologic 

assessment was also done for all subjects. Albumin/creatinine ratio was 

measured and values higher than 30 mg/dl were repeated in at least two spot 

urine samples collected within a six-month period. 

Carotid artery color doppler ultrasonography was done for all patients by 

an expert radiologist. Examination was performed using 7.5 MHz linear 

transducer, while patients lay in a supine position after at least 15 minutes rest 

by using (Xaote lab). Values of bilateral CIMT were measured 3 cm proximal 

from the bulbus.  

Further appropriate diagnostic tools were ordered according to patient’s 

clinical status. These included echocardiography, ankle brachial index (ABI) or 

arterial imaging of lower extremities and computerized tomography to the brain.  

Quantitative assays for (aCL) IgG and IgM were done by indirect solid 

phase enzyme immunoassay technique (ELISA) from Demeditec Diagnostics 

GmbH ®, Germany with a sensitivity of 1 GPL-U/ml for IgG and 0.5 MPL-

U/ml for IgM. Patients were considered positive for (aCL) IgG and (aCL) IgM 

when it was ≥10 GPL-U/ml and ≥7 MPL-U/ml respectively.  One GPL or MPL  

unit is equivalent to 1 μg/mL of (aCL) IgG and (aCL) IgM immunoreactivity 

respectively according to Levine et al., (1997). All positive results were 

confirmed six or more weeks later. 

Other laboratory workup was also performed to all studied subjects 

including: glycosylated hemoglobin (HbA1c), total cholesterol (TC), serum 

triglyceride (TG), LDL-c and HDL-c. The HbA1c was done by turbidimetric 
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inhibition immunoassay and lipid profile by enzymatic colorimetric method 

using Cobas-C311 chemistry auto analyzer (Roche Diagnostics).  

Three spot urine samples were collected from each patient 2 months apart 

over 6 months period for estimation of albumin/creatinine ratio. Urinary 

albumin was determined by immunoturbidimetric assay and creatinine by 

enzymatic colorimetric method by Cobas C311 autoanalyzer (Roche 

Diagnostics). 

Statistical analysis 

 Data were collected, revised, coded and entered to the Statistical Package 

for Social Science (IBM SPSS) version 20. Qualitative data were presented as 

number and percentages while quantitative data were presented as mean, 

standard deviations and ranges. Comparison between two groups with 

qualitative data was done by using Chi-square test. Fisher exact test was used 

instead of Chi-square test when the expected count in any cell was found less 

than 5. The comparison between two independent groups with quantitative data 

and parametric distribution were done by using Independent t-test. Spearman 

correlation coefficients were used to assess the significant relation between two 

parameters in the same group. The confidence interval was set to 95% and the 

margin of error accepted was set to 5%. So, the p-value was considered 

significant at the level of < 0.05. 

 

RESULTS 

 According to the presence or absence of micro- and macrovascular diabetic 

complications based on history, clinical examination and the result of 

appropriate diagnostic tools, the 60 diabetic patients were categorized into 2 

groups. Group1: included 30 diabetic patients without vascular complications 

(12 males and 18 females). Their mean age was 52.67±6.71, with mean disease 

duration 4.17±4.1 years. Group 2: included 30 diabetic patients, (16 males and 

14 females) with clinically overt, biochemically and/or radiologically confirmed 

vascular complications. Their mean age was 54.83±7.54 years with mean 

disease duration 13.8±8.3 years. Both groups were sex and age-matched 

(p>0.05) (tables 1,2).   

Patients in group 2 had significantly longer duration of diabetes compared 

to group 1 (p= 0.000). Body mass index (BMI), HbA1c, TC, HDL and (aCL) 

IgG titter were not significantly different between the two studied groups 
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(P>0.05), while TG, LDL, (aCL) IgM and CIMT showed significant difference 

(p-values= 0.042, 0.034, 0.000 & 0.001 respectively) (table 2).  

 

Twenty percent of all studied diabetic patients had positive (aCL) 

antibodies (6.66 % aCL IgG; 13.33% aCL IgM). The frequency of positive 

(aCL) antibodies in groups 1 and 2 was 10% (6.66% aCL IgG; 3.33% aCL IgM) 

and 30% (6.66% aCL IgG; 23.33% aCL IgM) respectively. However, no 

statistically significant difference was found between the two groups (Table 3). 

 

Both (aCL) IgG and IgM were significantly correlated to TC (p= 0.002, 

0.000; r=0.542, 0.639 respectively), TG (p= 0.022, 0.018; r=0.416, 0.430 

respectively), LDL (p=0.008, 0.000; r= 0.475, 0.696 respectively) and CIMT 

(p=0.001, 0.000; r= 0.564, 0.818 respectively). No correlation was found 

between either (aCL) IgG or IgM with age (p=0.733, 0.365 respectively), BMI 

(p=0.928, 0.387 respectively), duration of disease (p=0.074, 0.197 respectively), 

HbA1c (0.942, 0.416 respectively), and HDL (p= 0.211, 0.467 respectively) 

(table 4). 

Patients in group 2 were categorized according to the presence or absence 

of specific micro- and macrovascular diabetic complications.  Cases with 

microvascular complications did not show significant difference as regard (aCL) 

IgG and IgM antibodies titter, when compared to those without (namely 

retinopathy, nephropathy, neuropathy).  The same result was obtained in cases 

with and without macro vascular complication (namely cerebrovascular stroke, 

coronary heart disease, peripheral vascular disease and hypertension).  (table 5). 

. 

 

Table (1):  Sex distribution in the studied subjects 

 
Group1 Group2 Chi-square test 

No.           (%) No.            (%) X
2
 P 

Sex 
Male 12      40.0 16       53.3 

1.071 0.301 
Female 18      60.0 14       46.7 

 

 

 

 

 

 



Asmaa I Arafa et al  

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

304 

 

 

 

 
 

 

Table (2): Clinical, laboratory and CIMT in the studied groups 

 Group1 Group2 Independent t-test 

Mean SD Mean SD T P 

  Age (yrs) 52.67 6.71 54.83 7.54 1.172 0.245 

  Duration (yrs.) 4.17 4.1 13.8 8.3 5.698 0.000* 

  BMI (Kg/m
2
) 35.02 7.4 34.9 7.4 0.062 0.950 

  HbA1c (%) 7.38 1.01 7.60 1.08 -0.830 0.410 

  TC. (mg/dl) 212.23 41.29 206.63 42.80 -0.941 0.347 

  TG (mg/dl) 245.43 130.29 182.03 107.91 -2.036 0.042* 

  HDL-c (mg/dl) 39.07 10.70 40.49 8.77 -0.565 0.574 

  LDL-c (mg/dl) 111.53 27.45 129.50 35.94 -2.176 0.034* 

aCL. IgG (GPLU) 5.49 2.02 5.68 3.01 -0.636 0.525 

 aCL. IgM (MPLU)                      3.49 1.28 8.20 4.85 -5.085 0.000* 

 RT CIMT (mm) 0.56 0.13 0.72 0.21 -3.535 0.001* 

LT CIMT(mm) 0.59 0.14 0.73 0.17 -3.395 0.001* 

 Key: Significant p* < 0.05, yrs: years, BMI: body mass index, HbA1c: Glycated hemoglobin , TC.: total cholesterol, TG: 

triglycerides, HDL-c: high density lipoprotein-cholesterol, LDL-c: low density lipoprotein-cholesterol, (aCL) IgG: anticardiolipin 

Immunoglobulin G, aCL. IgM: anticardiolipin Immunoglobulin M, RT CIMT: right carotid intima media thickness, LT CIMT: left 

carotid intima media thickness 

 

Table (3): Frequency of Anticardiolipin IgG and IgM Antibodies among 

studied groups. 

 

Group1 

 

(NO  30) 

Group2 

 

(NO    30) 

Total patients 

 

(NO     60) 

Chi-square test 

No                    % No            % No                  % X
2
 P 

Positive both 

aCL. antibodies 
3                10 9           30 12              20 2.604 0.106 

Positive aCL. IgG 2             6.66 2        6.66 4              6.66 0.000 1.000 

Positive aCL. IgM 1             3.33 7      23.33 8           13.33 3.606 0.057 

P-value was done between group 1 and groups 2 patients. 
Key: (aCL): anticardiolipin ,  aCL.IgG: anticardiolipin immunoglobulin G, aCL. IgM: anticardiolipin immunoglobulin M,   
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Table (4): Correlation between Anticardiolipin IgG, IgM Antibodies and all 

studied variables 

Variables (aCL)  IgG (aCL)  IgM 

r               p r P 

 Age (years) -0.065 0.733 -0.171 0.365 

 Duration of disease (yr.) 0.331 0.074 0.242 0.197 

 BMI (kg/m
2
) -0.017 0.928 0.164 0.387 

 RT. CIMT (mm) 0.564 0.001* 0.818 0.000* 

 LT. CIMT(mm) 0.544 0.002* 0.836 0.000* 

 HbA1c -0.014 0.942 -0.154 0.416 

 TC (mg/dl) 0.542 0.002* 0.639 0.000* 

TG (mg/dl) 0.416 0.022* 0.430 0.018* 

 HDL (mg/dl) 0.235 0.211 0.138 0.467 

 LDL (mg/dl) 0.475 0.008* 0.696 0.000* 

aCL. IgM (MPLU) 0.449 0.013* - - 

aCL. IgG (GPLU) - - 0.449 0.013* 

Key: Significant p* = < 0.05 

Table (5): Anticardiolipin Antibodies IgG and IgM Titer In Relation To 

Absence or Presence Of Diabetic Vascular Complications In Group 2 

Vascular complications 

 

Frequency 

of complication aCL. IgG 
Independent 

t-test aCL. IgM Independent t-test 

No                % Mean ± SD t p Mean ± SD t P 

Retinopathy 
No 13               43.3 5 ±1.3 

1.109 0.277 
7.8 ± 4 

0.394 0.697 
Yes 17               56.7 6.2± 3.8 8.5 ± 5.5 

Nephropathy 
No 12                40.0 4.6 ± 1.1 

1.72 0.097 
6.3 ± 2.1 

1.864 0.073 
Yes 18                60.0 6.4 ± 3.6 9.5 ± 5.7 

Neuropathy 
No 5                16.7 4.4 ± 0.6 

1.059 0.299 
5.8 ± 2.1 

1.2 0.240 
Yes 25                83.3 5.9 ± 3.2 8.7 ± 5.1 

Cerebral Stroke 
No 26                86.7 5.4 ± 2.5 

1.313 0.2 
8.6 ± 5 

1.193 0.243 
Yes 4                 13.3 7.5 ± 5.7 5.5 ± 2.1 

Coronary heart disease 
No 25               83.3 5.6 ± 2.6 

0.176 0.862 
8.6 ± 5.2 

1.052 0.302 
Yes 5                16.7 5.9 ± 5.1 6.1 ± 0.7 

Peripheral vascular   

disease 

No 28                 93.3 5.7 ± 3.1 
0.373 0.712 

8.3 ± 4.9 
0.237 0.815 

Yes 2                  6.7 4.9 ± 2.3 7.4 ± 4.7 

Hypertension 
No 4                  13.3 5.2 ± 1.8 

0.518 0.609 
8.9 ± 5.6 

0.441 0.662 
Yes 26                86.7 5.8 ± 3.3 8 ± 4.7 
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DISCUSSION 

Diabetes mellitus is associated with oxidative and carbonyl stress, micro-

inflammation and other mechanisms, which may contribute to diabetic 

complications, accelerated atherosclerosis, higher rate of infectious 

complications, and to the increased morbidity and mortality of diabetic patients 

(Ciarla et al. 2001; Arnalich et al. 2000). Additionally, structural changes of 

biological structures and disclosure of new epitopes might trigger autoimmune 

response, which results in the formation of auto-antibodies (Tuominen et al 

2006; Kalousová et al 2004; George et al 2000). There is possible synergism 

between generation of auto-antibodies and endothelial activation (Aboud et al 

2009; Gusti 2004). 

There is controversy about increased serum levels of (aCL) antibodies in 

diabetic patients and its relation to diabetic micro- and macrovascular 

complications. The aim of the present study was to assess serum levels of (aCL) 

antibodies in patients with T2DM. The relationship between (aCL) antibodies 

and vascular complications as well as CIMT as a measure of subclinical 

atherosclerosis was also investigated. 

The current study included 60 patients with T2DM then according to the 

presence or absence of micro- and macrovascular diabetic complications the 

patients were categorized into two groups. Group1: included 30 diabetic patients 

without vascular complications (12 males and 18 females). Their mean age was 

52.67±6.71. Group 2: included age and sex matched 30 diabetic patients, (16 

males and 14 females) with clinically overt, biochemically and/or radiologically 

confirmed vascular complications.  

Twenty percent of all studied diabetic patients had positive both (aCL) 

antibodies. Three patients were found in group1 (10%) and 9 patients were 

found in group 2 (30%). Positive titer of (aCL) IgG and IgM antibodies was 

found to be 6.66% vs. 13.33% respectively among all studied patients. No 

significant difference was found between studied groups as regards positive 

(aCL) IgG, IgM antibodies.  

Aboud et al. (2009) investigated 22 patients with type 2 diabetes with age 

range 35-68 years compared with 20 healthy individuals. They found a highly 

significant elevation in (aCL) IgG and IgM antibodies concentrations in diabetic 

patients compared to control group (P < 0.001). The frequency of (aCL) IgG 

and IgM antibodies in their diabetic patients was (9.1% and 13.6%) 

respectively. Galtier-Dereure et al (1998) assessed the prevalence of (aCL) 
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antibodies in diabetes with and without complications and found (aCL) 

antibodies in 9.4% and 9.5% of type 1 and type 2 diabetic patients, respectively. 

Shahin et al (2009) found (aCL) IgG and IgM antibodies in 17.7% of studied 

diabetic patients. A higher frequency (51%) of (aCL) antibodies mainly IgG and 

IgA isotypes in type 2 diabetic patients was reported by Levine et al (2002). 

In the current study we found a significantly high titer of (aCL) IgM  in 

group 2 compared to group 1 (8.20±5.85 vs 3.49±1.28, p=0.000). In accordance, 

Ahmed et al (1999) reported an increased prevalence of (aCL) IgM antibodies 

in diabetic adults with vascular complications, but not in patients without 

vascular complications and healthy subjects. These results may be attributed to 

the long duration of diabetes in these patients, which renders them more 

susceptible to infections, toxins and drugs which, in turn, can trigger an acute 

rise in IgM antibodies through a “molecular mimicry” mechanism (Saadatnia et 

al. 2007). 

Liang and Gabriel (2007) explained the high frequency of (aCL) 

antibodies by the theory of immunosenescence which suggests that immune 

dysfunction with aging is associated with increased autoantibodies production. 

However, in the present study no significant difference was found between 

studied groups as regards age. Additionally there was no significant correlation 

between (aCL) antibodies and age. Thus our results do not support the 

immunosenescence theory. However, it should be noted that subjects in the 

present study had a narrow age range (54.8 ±7.5) which probably won’t display 

ageing effects.  

          CIMT is a measure of subclinical atherosclerosis and is predictive of 

future vascular events (Kar et al, 2011). The oxidative modification of LDL in 

the intima of arteries contributes to the initiation and progression of 

atherosclerotic lesions. Kobayashi et al., (2001) demonstrated that oxidized 

LDL (oxLDL) binds to endogenous cofactor β2 glycoprotein 1 (b2GPI). These 

complexes (oxLDL/b2GPI) can be found circulating in the blood stream of 

patients with various chronic diseases, such as systemic lupus erythromatosis 

(SLE), antiphospholipid syndrome (APS), chronic renal disease, and diabetes 

mellitus. 

       In vitro experiments showed that oxLDL/b2GPI complexes were 

internalized by macro-phages via an anti-b2GPI antibody-mediated 

phagocytosis (Matsuura and Lopes 2004; Kobayashi et al 2001; Hasunuma et 

al., 1997). Thus, circulating oxLDL/b2GPI and/or their IgG immune complexes 
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are most possibly atherogenic. As long as, the plasma protein b2GPI, had been 

considered as relevant antigenic target for antiphospholipid antibodies and also 

had been found in atherosclerotic lesions together with immune-reactive CD4 

lymphocytes (George et al. 1999). Also, Gargiulo et al. (1999) identified beta2-

glycoprotein1 (b2GP1) in atherosclerotic specimens obtained from human 

carotid end arterectomies. These observations not only support the hypothesis of 

an autoimmune mechanism in atherosclerosis but also may indicate a role for 

antiphospholipid antibodies in this process.  

Becarevic et al. (2011) reported significantly elevated LDL concentrations 

and TNF-alpha in (aCL) antibodies -positive patients with type 2 diabetes 

mellitus without micro and/or macrovascular complications with disease 

duration 10-15years. Also, apoB concentrations were elevated in oxLDL-

positive patients with disease duration 7-10 years. They concluded that 

significant association of antiphospholipid antibodies and TNF-alpha might be a 

marker of severe atherogenic profile (suggested by increased levels of lipids in 

(aCL) antibodies -positive subgroups) and should be used for the stratification 

of diabetic patients with an increased risk for future deterioration. Also, 

Mohamed et al (2002) reported a positive correlation between duration of 

diabetes and (aCL) antibodies titer. 

In the current study CIMT and LDL were significantly higher in group 2 

compared to group 1(P= 0.001). Moreover, significant correlation was found 

between (aCL) IgG and IgM antibodies and both CIMT and lipid profile among 

patients with diabetic vascular complication.  

This finding may highlight the role of (aCL) antibodies in the pathogenesis 

of the atherosclerotic process. Moreover, Ames et al. (2002) has shown that 

CIMT can be predicted by measuring (aCL) antibodies titers.  However, Kar et 

al. (2011) measured (aCL) antibodies in both type 1 and type 2 diabetes and 

found no significant correlation between (aCL) antibodies and CIMT in their 

study. This could be attributed to the short disease duration in their study (about 

6 years). Moreover, patients with established diabetic micro- and/or 

macrovascular complications were excluded from their study. On the other 

hand, the present study included patients with longer disease duration who also 

had overt vascular diseases. 

Several studies reported an increased tendency to venous and arterial 

thrombosis in the presence of antiphospholipid antibodies. These antibodies 
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might play a role in the impairment of thrombo-resistant property of vascular 

endothelium and enhancement of platelet activation. Anticardiolipin might also 

play a role in platelet aggregation and may promote ischemia and thrombosis. 

All of these factors might play a role in the pathogenesis and progression of 

diabetic complications (Cojocaru et al. 2009). 

However, in the present study, no statistically significant difference was 

found between group 1 and group 2, regarding (aCL) antibodies positivity. This 

suggests that (aCL) antibodies positivity does not determine the development of 

micro and macrovascular complications. Moreover, patients in group 2 were 

categorized according to the presence or absence of specific micro- and 

macrovascular diabetic complications.  Cases with microvascular complications 

did not show significant difference as regard (aCL) IgG and IgM antibodies 

titter, when compared to those without (namely retinopathy, nephropathy, 

neuropathy).  The same result was obtained in cases with and without macro 

vascular complication (namely cerebrovascular stroke, coronary heart disease, 

peripheral vascular disease and hypertension). These data does not support the 

view that (aCL) antibodies positivity could be a predictor of micro- and/or 

macrovascular complications of type 2 diabetes. 

 

 In agreement, many investigators also failed to find significant association 

between micro- and macrovascular complications and anti-phospholipid 

antibodies (Calvo-Romero & Lima-Rodríguez 2009; Tarkun et al 2005; 

Galtier-Dereure et al 1998). 

 

The World Health Organization Multinational Monitoring of Trends and 

Determinants in Cardiovascular Disease (MONICA) project and the 

Vasterbotten Intervention Program (VIP) health survey, in which 44725 men 

and women were followed up from 1985 to 1996, (aCL) IgG, IgM and IgA 

antibodies were measured at the baseline and cardiovascular events free 

individuals were followed. Cerebrovascular stroke developed in 123 subjects 

(21 developed cerebral hemorrhages and 102 developed cerebral infarction). 

Those patients were compared with 241 age- and sex-matched control subjects 

from the same population. They found that (aCL) antibodies were associated 

with future stroke but it did not constitute an independent risk factor (Ahmed et 

al., 2000). Also, Ames et al., (2005) and Vaarala (1993) have found an 

association between (aCL) antibodies with cardiovascular disease. 
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Studies analyzing the association of (aCL) antibodies to macro- and 

microvascular complications in type 2 DM are scarce and still controversial. 

Triolo et al, (1989) detected a higher prevalence of IgA and IgG antibodies for 

cardiolipin and/ or phosphatidin (86%) in type 2 diabetic patients with 

macrovascular complications.  

Galtier‑Dereure et al., (1998) found a higher prevalence of (aCL) 

antibodies in diabetic patients with macroangiopathy (32.4%) and overt 

nephropathy (32.1%) and suggested a potential role of (aCL) antibodies in the 

progression of diabetic vascular complications. However, the high rate of (aCL) 

antibodies positivity in patients with nephropathy was not related to primary 

renal pathology. Vinik et al., (1995) also reported significantly high 

antiphosphatidyl antibodies with diabetic neuropathy. Moreover, Alagözlü et 

al., (2002) suggested that high (aCL) antibodies levels may be associated with 

diabetic foot. 

Shahin et al (2009) studied (aCL) antibodies in both type 1 and type 2 

diabetic patients who had proliferative diabetic retinopathy (PDR) with high-

risk criteria.  They concluded that the presence of (aCL) antibodies might 

represent an additional risk factor for PDR.  

Also, Cojocaru et al., (2009), prospectively tested (aCL) IgG, lupus 

anticoagulant (LA) and anti-IgG β2-glycoprotein I antibodies in 34 patients with 

diabetic retinopathy, as compared to 29 type 2 diabetic patients without diabetic 

retinopathy. They suggested the possible participation of anti-β2-GPI and LA in 

the pathogenesis of DR. 

Limitations of the present study include the small number of studied 

patients besides the absence of a healthy control group.  

CONCLUSIONS 

(aCL) antibodies were found to correlate significantly with the atherogenic 

lipid profile and subclinical atherosclerosis among patients with T2DM as 

evidenced by CIMT.  However, the statistical difference of (aCL) antibodies 

titter in patients with versus without specific  micro- and macro-vascular 

complications of diabetes namely retinopathy, nephropathy, neuropathy, 

cerebral vascular stroke, coronary heart disease, peripheral vascular disease and 

hypertension was not detected among group 2 in our study. Further prospective 

large scale studies are needed to elucidate the possible role of anti-phospholipid 
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antibodies in the evolution of macro and micro-vascular complications of T2 

DM and to define cause-effect relationship between them. 
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 انًهخص انعرتي

 فٌ يرضي انُوع  ٌ ويضاعفاخ األوعَح انذيوٍحباألجساو انًضادج نهكاردٍونٌ

يٍ داء انسكرً َي انثا

عرفه اتراهَىأسًاء
1

اجالل يحًذ قُاوى, 
2

يُي يحًذ عثذ انًجثذ, 
3

أحًذ عكاشه, 
4

هانه يغرتي, 
5

 

- لسُ اٌثاغٕح اٌعاِح, و١ٍح اٌطة جاِعح األص٘ش:2, اٌما٘شج- لسُ اٌغذد اٌصّاء, و١ٍح اٌطة جاِعح األص٘ش1

 لسُ األشعح, و١ٍح اٌطة 4, جاِعح جٕٛب اٌٛادٜ- لسُ اٌثاثٌٛٛج١ا اإلو١ٕ١ٍى١ح, و١ٍح غة لٕا: 3, أس١ٛغ

اٌما٘شج -  لسُ األشعح, و١ٍح اٌطة جاِعح األص٘ش5,أس١ٛغ- جاِعح األص٘ش

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

 : خهفَح

ْ ٚعاللرٗ تّعاعفاخ األٚع١ح ب األجساَ اٌّعادج ٌّصً ٌٍىاسد٠ٌٟٕٛٞ٘ان جذي حٛي ِسرٛ

 .فٝ ِشض  اٌسىشٞ اٌذ٠ِٛح

  ِٚعشفح عاللرحْباألجساَ اٌّعادج ٌٍىاسد٠ٌٟٛ ٘ٛ ل١اط ِسرٛٞ   اٌٙذف ِٓ ٘زٖ اٌذساسح

سّه تطأح اٌشش٠اْ  با٠عاٚ سِٓ إٌٛع اٌثأٝاٌسهٞ فٝ ِشض تّعاعفاخ األٚع١ح اٌذ٠ِٛح

وّم١اط ٌرصٍة اٌششا١٠ٓ فٝ اٌّشحٍح اٌرٝ ذسثك ظٙٛسٖ إو١ٕ١ٍى١ا  (CIMT)اٌسثاذٟ 

: األسانَة

 لسّٝ اٌثاغٕح  ذُ اخر١اسُ٘ ِٓٚلذ ِٓ إٌٛع اٌثأٝ س اٌسه ِٓ ِشظٝ ِش٠عا 60 شٍّد اٌذساسح 

 اٌرم١١ُ  ٚذُ ذمس١ُ اٌّشظٝ ٚفما ٌراس٠خُٙ اٌطثِٝٚسرشف١اخ جاِعح األص٘ش ب اٌعاِح ٚاٌغذد اٌصّاء

 :  اٌٝ ِجّٛعر١ٓ ٚاٌفحٛصاخاٌسش٠شٞ

  تاالٚع١ح اٌذ٠ِٛحِعاعفاخال٠عا ْٔٛ ِٓ ٚجٛد تاٌسىش ا  ِش٠ط30 ذعّٕد :انًجًوعح األوني

  عاَ  52.67ِرٛسػ اعّاسُ٘  ( سج18ً س١ذج 12ٚ)

 األٚع١ح اٌذ٠ِٛحبِعاعفاخ  ٚجٛد  ٠عأْٛ ِٓ  تاٌسىش ا ِش٠ط30 ذعّٕد :انًجًوعح انثاََح

     عاَ  54 .83ِرٛسػ اعّاسُ٘  ( سج16ً س١ذج 14ٚ)

: وتى اجراء كم يٍ االتي نهًشاركٍَ في انثحث

اخز اٌراس٠خ اٌّشظٝ اٌىاًِ ٚاٌفحص اٌطثٝ اٌشاًِ 

  ٚا١ٌّٙٛجٍٛت١ٓ اٌسىشٞ ِٚسرٛٞ اٌذْ٘ٛ تاٌذَ تاالظافح اٌٝ اٌسىش اٌصائُ: ل١اط اٌّعاًِ اٌرا١ٌح 

ت١ِٛٓ يفٝ ِصً اٌذَ ٚٔسثح اال (IgG & IgM) ْبٌٍىاسد٠ٌٟٛ  األجساَ اٌّعادجل١اط ِسرٛٞ

وش٠اذ١ٕ١ٓ فٝ اٌثٛي /

 ٚ اشعح ذ١ٍفض١ٔٛ٠ح ٌٍمٍة ٚاشعح ٌٝ اٌشش٠اْ اٌسثاذٟ ٌج١ّع اٌّشظٝعأشعح دٚتٍش ٚلذ ذُ عًّ 

 تاٌصثغح عٍٝ ششا١٠ٓ اٌمذَ ٚاشعح ِمطع١ح عٍٝ اٌّخ ٌثعط اٌحاالخ 
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 :انُتائج واالستُتاجاخ

 

: االحصائ١ح ت١ٓ اٌّجّٛعر١ٓ  تعذ عًّ اٌّماسٔاخ

 ِٕخفعح اٌذْ٘ٛٚجٛد فشق رٚ دالٌح احصائ١ح فٝ وً ِٓ ِذج االصاتح تّشض اٌسىش ِٚسرٜٛ  -

ٚوزٌه ل١ّح   اٌّصً فٟ(  IgM)ِٚسرٛٞ االجساَ اٌّعادج ٌٍىاسد١ٌٛ٠ثٓ  اٌىثافح ٚاٌذْ٘ٛ اٌثالث١ح

 . ت١ٓ اٌّجّٛعر١ٓ (CIMT)اٌشش٠اْ اٌسثاذٟ سّه تطأح 

 

 (IgG & IgM)ْ ب األجساَ اٌّعادج ٌّصً ٌٍىاسد٠ٌٟٛ وً ِٓ دالٌح إحصائ١ح ت١ٓد اسذثاغ ٌٗٚٚج -

 سّه تطأح ٚ (اٌى١ٌٛسر١شٚي ٚاٌذْ٘ٛ ِٕخفعح اٌىثافح ٚ اٌذْ٘ٛ اٌثالث١ح )  اٌذْ٘ٛ فٟ اٌذَٚ

   ٌرصٍة اٌششا١٠ٓ فٝ اٌّشحٍح اٌرٝ ذسثك ظٙٛسٖ إو١ٕ١ٍى١اؤششوُ (CIMT)اٌشش٠اْ اٌسثاذٟ 

 

 

 

 

 

 

 

 

 


