
Systemic sclerosis (SSc) is an autoimmune 
disease of the connective tissue characterized by 
widespread vascular lesions and progressive fi brosis 
of the skin, blood vessel and many internal organs 
such as the kidneys, lungs, heart, gastrointestinal, 
and musculoskeletal systems. There are two main 
groups of the disease: the limited cutaneous systemic 
sclerosis (lSSc) which is expressed as limited skin 
disease (CREST- Calcinosis, Raynaud’s phenomenon, 
oesophageal dysmotility, sclerodactyly, and 
telangectasia) with high prevalence of anti centromere 
antibody (ACA), and the diffuse systemic sclerosis 
(dSSc) which has high prevalence of anti topoisomerase 
antibodies I (anti-topo I), and worse prognosis1.
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Background & objectives: Systemic sclerosis (SSc) is a connective tissue disease characterized vascular 
damage and fi brosis. The aim of this study was to investigate the possible relation between systemic 
sclerosis and paraoxonase which is an antioxidant enzyme on the HDL.

Methods: Twenty nine patients with SSc and 16 healthy subjects (control group) participated in the study. 
Plasma cholesterol levels, anti-centromere antibody (ACA) levels and paraoxonase (PON) activities were 
measured.

Results: Lower level of high-density lipoprotein (HDL) cholesterol was observed in ACA negative SSc 
patients than in controls. Paraoxonase activity in ACA positive patients was however found to increase 
relative to control and ACA negative patient groups. 

Interpretation & conclusions: Our fi ndings suggested that low HDL level in ACA negative SSc patients 
might be one of the factors leading to some vascular problems, and increased PON activity in ACA 
positive SSc group might have some role in the limitation of cutaneous sclerotic process observed in these 
patients. However, these preliminary fi ndings need to be confi rmed with a larger sample.
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Since vasospasm causes frequent episodes of 
ischaemia-reperfusion injury and free radical-mediated 
endothelial dysfunction in SSc, patients with SSc 
have increased atherosclerotic risk2have increased atherosclerotic risk2have increased atherosclerotic risk . In these patients, 
vascular diseases such as Raynoud’s phenomenon, 
pulmonary hypertension (PHT), and atherosclerosis are 
more common3. Systemic sclerosis is associated with 
several autoantibodies such as anti-nuclear antibodies 
(ANA), ACA, anti-Scl-70 (anti-topoisomerase I) 
antibodies, anti-nucleolar antibodies (ANoA), etc. These 
autoantibodies are helpful to diagnose patients with SSc 
and to determine their prognosis. ACA and anti-Scl-70 
antibodies are particularly useful for distinguishing 
patients with SSc from healthy subjects and from patients 
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with other connective tissue diseases. The presence of 
ACA is closely associated with CREST and can also 
distinguish CREST from patients with other variants of 
SSc, from patients with other connective tissue diseases 
and from patients with primary Raynaud’s phenomenon. 
The ACA positive patients with SSc generally have a 
better prognosis than those with SSc-associated other 
autoantibodies4. Additionally, ACA are associated with 
certain cutaneous and cardiopulmonary manifestations5.

Paraoxonase-1 (PON1) enzyme which is located on 
HDL, is capable of hydrolyzing oxidized low density 
lipoprotein (ox-LDL). PON1 also protects HDL from 
oxidation6. Due to this antioxidant property of PON1, 
HDL has antioxidant activity and plays protective role 
against atherogenesis6-10. 

This study was undertaken to investigate PON1 
activity in plasma samples from patients with ACA 
positive and negative SSc, and its possible relation with 
prognosis of the disease including in the limitation of 
cutaneous sclerotic process. 

Material & Methods

The study was performed in the Department of 
Biochemistry, Ankara University, Faculty of Medicine, 
Ankara, Turkey. The patients were enrolled from the 
Clinics of Clinical Immunology & Rheumatology, 
Ankara University İbn-i Sina Hospital, Turkey. The 
study protocol was approved by the Ethics Committee 
of Ankara University, Faculty of Medicine. The samples 
were collected during the period of September 2005 to 
February 2006. During this period, 29 patients with SSc 
(25 women and 4 men; 51.7 ± 12.4 yr mean ± SD) and 
16 healthy volunteers participated as the control group 
(14 women and 2 men; 55.3 ± 7.9 yr in the study. The 
chemicals used in study were procured from Sigma, 
USA. Approximately 10 ml fasting blood specimens 
were obtained from the patients and healthy subjects 
into anticoagulated tubes (with EDTA). Cholesterol 
levels, ACA level and PON activity were measured in 
plasma. The patients with SSc were divided into two 
subgroups according to their ACA positivity. In the 
activity measurement of PON enzyme, phenylacetate 
was used as substrate11. Enzymatic colorimetric method 
(Olympus System Reagent, Hamburg, Germany) was 
used for the measurements of serum TC, LDL-C, HDL-C 
and TG12-15. Anti-centromere antibody was measured with 
immunoblotting method15. 

One way ANOVA and post hoc LSD test was used 
for statistical evaluation.

Results & Discussion

HDL cholesterol level was found to be signifi cantly 
decreased (Pdecreased (Pdecreased ( <0.05) in the ACA negative SSc patients 
compared to control group (Table). Paraoxonase 
activity in ACA positive SSc patients was found to be 
signifi cantly higher (Psignifi cantly higher (Psignifi cantly higher ( <0.05) than those of the control 
and ACA negative SSc patient groups. 

Vascular dysfunction plays an important role 
in the aetiopathogenesis of SSc, which is known 
as a microvascular disease6. Increased free radical 
injury, elevated lipoprotein[a] and C-reactive protein 
(CRP) have been proposed to be involved in the 
aetiology of vascular pathology17,18. Borba et al6

showed that patients with limited cutaneous systemic 
sclerosis, particularly ACA positive ones, have an 
atherosclerotic lipid profi le such as low HDL levels6. 
It has been reported that patients with connective 
tissue diseases have signifi cantly higher triglyceride, 
lower HDL cholesterol levels compared with normal 
subjects18. However, underlying mechanism(s) of 
this susceptibility to atherosclerotic progress is not 
fully understood yet. Presence of atherosclerosis in 
SSc have been reported by echocardiographic and 
angiographic examinations and SSc was shown to be 
associated with intracardiac disorders and elevated 
atherogenic index19,20. It was also reported that SSc was 
not associated with clinical atherosclerotic fi ndings21. 
In another study performed by Bruckdorfer et al22et al22et al  LDL 
levels were shown to be within the reference interval 
for most of the patients with SSc. However, fi ndings of 
this study also suggested that free radicals might play 
a role in the pathology of SSc, and blood LDL fraction 
from patients with SSc has increased susceptibility to 

Table. PON activity and cholesterol levels in SSc patients and 
controls

Control group 
(n=16)

SSc ACA+ve 
group (n=5)

SSc ACA-ve 
group (n=24)

PON (IU/ml) 5.44 ± 1.57 7.9 ± 3.1*,** 5.6 ± 1.8

HDL-C (mg/dl) 40.1 ± 7.9 37.0 ± 5.3 34.3 ± 7.4†

Total-cholesterol  
(mg/dl)

199.9 ± 35.3 185.3 ± 51.5 172.6 ± 37.2

LDL-C (mg/dl) 125.6 ± 13.1 135.5 ± 20.7 109.5 ± 31.7
VLDL-C (mg/dl) 27.4 ± 9.7 31.8 ± 6.6 23.4 ± 9.9
TG (mg/dl) 129.4 ± 44.6 136.8 ± 22.2 116.9 ± 49.9

 Values are given as mean ± SD; *P<0.05 compared to control; 
**P<0.05 compared to ACA -ve group; †P<0.05 compared to 
control
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oxidation compared to healthy controls22. Presence 
of lipid peroxidation products and antibodies against 
oxidised low density lipoproteins have been shown in 
patients affected with SSc23. ACA is an autoantibody 
which is produced by patients with SSc and leads 
to infl ammation in various tissues. This may lead to 
increased antioxidant response in order to decrease 
oxidant burden. 

There are some previous studies on PON activity 
in Turkish population in literature. One study 
suggested that the patients with non insulin dependent 
diabetes mellitus (NIDDM) have lower PON activity 
than control group24. In another study, Aynacioglu 
et al25et al25et al  failed to show an association between Gln192Arg 
polymorphism of PON and risk to develop coronary 
artery disease (CAD) in Turkish patients, however, 
they suggested that PON1 may be one of the genes that 
has been related to the pathogenesis of cardiovascular 
disease.

Our data suggested that low HDL level in ACA 
negative SSc patients might be one of the factors 
leading to some vascular problems in these patients, 
and increased PON activity in ACA positive SSc 
group might have some benefi cial effect in limitating 
the cutaneous sclerotic process. Since PON1 is an 
ester hydrolase entirely bound to HDL, it limits the 
accumulation of lipid oxidation products in low density 
lipoproteins (LDL) and prevents the transformation of 
LDL into atherogenic particles25-28.

This is perhaps the fi rst study indicating a possible 
relation between PON activity and systemic sclerosis. 
Although small sample size is the limitation of the 
present study, our fi ndings have importance to elucidate 
possible role of PON in systemic sclerosis and in the 
limitation of cutaneous sclerotic process.  
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