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Abstract: Problem statement: Associations between serum levels of fetuin-A, &8nplement,
calcium x phosphate product and calcification rislex and lipid profile in SLE patients were
established. However, the mechanism of acceleragerosclerosis accompanied with SLE remains
elusive. We therefore turned to investigate theo@iaion between Fetuin-A, disease activity and
accelerated atherosclerosis in patients with SApproach: Serum blood samples were taken from
100 female SLE patients. All Patient samples werayaed by ELISA for determination of Fetuin-A
level. Calcium, Phosphate, C3 compelement, Lipafile;, Creatinine and urea were measured also in
SLE patients compared with healthy control voluréeResults. We found that Serum fetuin-A had
been positively associated with carotid arteridfretss, independent of known atherogenic factors i
healthy subjects. Furthermore, Fetuin-A was cotedlanegatively with IMT, SLEDAI, CRI, CaxP
product, Triglycerdies, VLDL and LDL. While it wasorrelated positively with C3 complement.
Conclusion: Fetuin-A deficiency accompanied with increasingelevof calcium and phosphate gave
an evidence that there was a key role of fetuirs/& @trong inhibitor of Cardio Vascular Calcificati
(CVC) by formation of a complex called (calciprateiwith calcium and phosphate in blood stream.
So, Identification of biologic markers of diseasgivaty associated with atherosclerosis may help to
optimize therapy for this important manifestatidrsgstemic autoimmune disease.
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INTRODUCTION It is proposed that atherosclerosis arises as a
response of the vascular wall to endothelial injang
SLE is an autoimmune disease in which immunehis injury is due to endothelial apoptosis. Accaled
system attacks the body cells and tissues, reguitin  Atherosclerotic Vascular Disease (ASVD) is a major
inflammation and tissue damage. SLE can affect anproblem in SLE and is one of its major causes attfile
part of the body, but often harms the heart, joiskin, (Urowitz and Gladman, 2007). Coronary Artery
kidney, lungs, blood vessels and central nervou®isease (CAD) develops in 6-9% of SLE patients and
system. (Manson and Rahman, 2006) SLE reflects accounts for up to 36.4% of deaths in SLE. Yound an
general defect in immune regulation that results impredominantly SLE are unusual group manifesting an
hyperactive T cells and B cells. The role of vaacul extraordinary strong predisposition for the develept
injury in the pathogenesis of SLE is due to cirtinpa  of early-onset and accelerated atherosclerosis (El-
immune complexes of autoantibodies and self ansigenMagadmiet al., 2004).
are deposited in the vascular wall of SLE patiemd It has been suggested that a combination of
activate the complement pathway that initiatetraditional risk factors, including hypertension,
inflammatory response (Tincagial., 2005). dyslipidemia and lipid oxidation as well as
The cause of SLE remains unknown. Genetimontraditional risk factors, such as autoantibodied
predisposition,  hormonal, immunological and inflammation, may contribute to advanced vascular
environmental factors trigger likely result in the disease in SLE. Therefore, defining the autoimmune
disordered immune response that typifies the déseasnechanisms that promote atherosclerosis is eskamtia
(Silva and Isenberg, 2001). optimize risk reduction and develop targeted
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therapeutics for prevention of Coronary Vascularrecruitment were: diagnosis of SLE according to the

Disease (CVD) in SLE (Harlest al., 2006).

Fetuin-A (Alpha 2-Heremans-Schimd glycoprotein,
AHSG), is a glycoprotein secreted by adult livapithe
peripheral circulation. This protein is commonlyegent
in the cortical plate of immature cerebral corted &one
marrow hemopoietic matrix (Kazamet al., 2005).
Moreover it is considered to be a member of theatiys
superfamily of cysteine protease inhibitors invdhie
vascular pathology and bone metabolism (Fierel.,
2007). Fetuin-A is linked to a number of cellular
functions such as; brain development, bone remugleli
and inhibition of soft tissue calcification by foation of
a soluble colloidal microsphere of fetuin-calcium-

American College of Rheumatology (ACR) criteria and
the absence of any concomitant CVC traditional risk
factors (e.g., hypertension, diabetes and smoking)'
Disease Activity was assessed the time of enroltrimen
the study using the Systemic Lupus Erythematosus
Disease Activity Index (SLEDAI). Comprehensive
medication histories were obtained through intewvgie
with the patients. The use of corticosteroid thgraps
categorized as current, former, or none and quedtif

in terms of the average daily dose over the precgedi
five years of the study.

Biochemical parameters:

phosphate complex in blood stream and antagonist of

Transforming Growth Fact@{TGF{3) (Reynoldst al.,
2005; Demetriowt al., 1996).

Cardiovascular risk scores are not adequate $&r ri
stratification in women with SLE. Measurement of
coronary calcification may add information to id@nt
asymptomatic women with lupus who might benefit
from aggressive preventive measures. An elevate
incidence of Cardiovascular Calcification (CVC) is
observed in Hemodialysis (HD) patients. Fetuin-Ais
important inhibitor of CVC. Reduced fetuin-A levels
associated with inflammation and
(Cozzolinoet al., 2006; Selinet al., 2006).

MATERIALSAND METHODS

Patients: 100 adult female patients (15-45 years) with
systemic lupus erythematosus were admitted to th

Internal Medicine Department of Medical Research®

Institute hospital, Alexandria University. All patits
signed informed consent form for participation het
study. Confirm the diagnosis. All patients signed
informed consent form for participation in the stud

Presence of simultaneous infectious or inflammatory

condition, malignant disease or any other conditiat
could significantly influence the course and outeoa
disease were excluded.

increased CVC

Serum Fetuin-A level was measured by a
commercially available ELISA kit (Epitope
Diagnostics, Inc) KT 800

Serum intracellular Calcium was measured by
QuantiChrom" Assay Kit (DICA-500)

Serum Inorganic Phosphorous was measured by
CHRONOLAB phophomolybdate UV kit (101-
0458)

Lipid Profile (Total cholesterol, Triglycerides,
VLDL, LDL and HDL) were measured by
RANDOX UV kits on (Beckman DU-640 UV/Vis
Spectrophotometer)

Serum Creatinine was measured
QuantiChrom" Assay Kit (DICT-500)

Serum Urea was measured by QuantiCHfom
Assay kit (DIUR-500)

Serum C3 complement was measured by
AssayMax Human C3 complement ELISA kit
(EC2101-1)

Carotid  Ultrasonography reports for the
measurement of Intima-Media Thickness (IMT)
and the presence of atherosclerotic plaque
Calculation of Calcification Risk Index (CRI)

d

by

e

The gathered data were further used to calculate

two index scores for each patient under study. firee

Control group: 50 healthy volunteers in the control i he ‘Calcification Risk Index' (CRI), given bpet

group were matched for sex and age without an
chronic or acute illness. All included control sedtis
signed the informed consent form.

Blood sampling: Venous blood samples were collected

from normal control subjects and patient groups.

Immediately blood sera after draw were separated b
centrifugation and stored until analysis at -20Fll
history and clinical examination, with meticulowxfis

¥ormula CRI = Ca X P/Fetuin-A. (where: Ca, P and

Fetuin-A are serum levels of calcium,
phosphate and Fetuin-4, respectively).

inorganic

Statistical analysis were performed using: The

$PSS-10 package software Student t-test was used to
compare the means of the different parameters
between each two groups. The correlation between

on the duration and activity of SLE. Were carriatt o the studied clinical and biochemical parameters was
for all patients. The inclusion requirements fotigrats'  calculated using Pearson’s correlation coefficient.
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Table 1: Mean values of different biochemical stddparameters in control and SLE patient groups

Biochemical Studied parameters Control group Patient group
Fetuin-A (g/l) 0.7£0.07 0.5+0.13
Calcium (mg/dl) 8.06+0.25 8.94+0.37
Phosphate (mg/dl) 2.97+0.20 3.77+0.46
Calcium x Phosphate product (frai?) 23.92+1.91 33.58+3.68
CRI 34.49+5.44 73.73+25.43
C3 Complement(g/l) 129.70£32.20 82.80+14.25
Total Cholesterol (mg/dl) 154.30+25.65 154.5+36.54
Triglycerides (mg/dl) 73.60£18.37 127.25453.41
HDL (mg/dl) 42.70+10.40 27.70£7.14
VLDL (mg/dl) 13.37+5.56 25.45+10.68
LDL (mg/dl) 93.70£18.25 106.50+31.01
Creatinine (mg/dl) 0.87+0.07 0.99+0.13
Urea (mg/dl) 10.17+1.73 28.90+7.59
RESULTS Thomaset al. (2002) reported that many patients

with SLE are likely to have asymptomatic atheroraato
The basic clinical and biochemical parameters ofvascular disease. In the study of 175 women, 4086 ha
the patients with SLE included in the study areegitn ~ focal plaques identified in their carotid arterieg B-
Table 1. We found a significant positive correlatio mode ultrasound (Manzt al., 1999), which are often
between age and fetuin-A (g/l) [r = 0.209, p<0.001] assoc[ated with atheroma in other vascular beds,
addition, significant negative correlations werairfd ~ €Specially the coronary arteries (Fres al., 1994;
between fetuin-A (g/l), IMT (mm) and SLEDAI [r = - Chamblesst al., 1997). The high risk of coronary artery
0.898 p<0.001, r = -0.685 p<0.01] respectively.d'sease complications associated with SLE after

Moreover, significant negative correlation was foun 2djustment for conventional risk factors had ledfte
between fetuin-A (g/l) and CRI [r = -0.901, p<0.001 sugdg.esuon | th"?‘tkaLE itself is d?;r; dmdependent
Also, a significant negative correlation betweetuife- car ||:o (;/ti?r?lfo\ar ;'Cs't S aac;or éUr&\:]vg(za ranof bis%ar?ggum
. 2 _ = =
Ao(gé% an&%a:;%ulj]m )é)zhOtflre)ha(t)?hre)rrc}d#::\gmgsi)g[r:if_icantphOSphate allowing stabilization of their levelsarum
pdsitivé cor-relati.on was observed Between cd nd prevent_ing its precipitati_on. Alsq, fetuin-Aon_note
complement (g/l) and fetuin-A (gfl) [r= 0.780, p phagocytosis of excess calcium so it was considased

S i . a potent circulating inhibitor of vascular calc#ton
<0.001]. Significant negative correlations were ridu (Kuznair et al., 2008). Fetuin-A is a negative acute
between fetuin-A (g/l) with triglycerides (mg/dL)DL ” L
(mg/dL) and VLDL (mg/dL) [r = -0.291 p<0.001, r = - phase reactant protein with decreased level after a

2 : inflammatory insult (Coeret al., 2006). In the current
0.057 p <0.001 and r = -0.291 p<0.001] respegtivel study, a significant positive correlation was found

between Age and Fetuin-A [r = 0.209, p<0.01] in SLE
patient group. These results are in agreement with
N . Marhauget al. (2008) who showed that fetuin-A levels
_Inthe present study, IMT was significantly higher j, 5 groups of children and the adolescent wetetm

n SLE group_(_:ompared to control (p<0.001) and §g\yer than described previously in adults and thveas
significant positive correlation was observed bgm/e a significant positive correlation between age and
SLEDAI and IMT[r = 0.479, p = 0.033], while a goin-A |evel (Marhauget al., 2008). In the present
significant negative correlation was found betwbdm study fetuin-A was significantly decrease in SLBup

and C3 complement [r = -0.790, p<0.001]. Also, ¢her compared to control (p<0.001) and negative

was a significant negative correlation between C3grrelations were found between fetuin-A and IMT,
Complement and SLEDAI [r = -0.345, p<0001] TheseSLEDAL CRI (I’ = -0.898 p<0.001, r = -0.683 p<0.001
findings are in accordance with Romanal. (2003) 544t =-0.901 p<0.001) respectively.

who reported that, the prevalence of atherosclerissi Ziolkowska et al. (2008) reported an inverse

significantly increased among patients with lupasl a association between IMT and fetuin-A levels among
this increase is not attributable only to traditbmnisk patients with Chronic Kidney Disease (CKD). White i
factors for cardiovascular disease. The activitythed  patients with End-Stage Renal Disease (ESRD), a
disease presented as increase of SLEDAI and lowgjositive correlation of IMT with phosphate leveldan
levels of C3 complement had additional factors toage was observed (Ziolkowsket al., 2008). The
atherosclerosis in SLE patients in addition toitradal ~ mechanisms of action of fetuin-A are less underktoo
risks (Romaret al., 2003). However, confocal microscopy and electron
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microscopy-immunogold labeling with fetuin-A sugges and positively with fetuin-A in SLE patient.
that the uptake of the serum protein fetuin-A byComplement has a big part to play in the autoimmune
vascular smooth muscle cells is a key event in th@rocesses in lupus. In SLE continued complement

inhibition of vesicle-mediated calcification (Prdadt
and Shanahan, 2006).

Mori et al. (2007) predicted that feutin-A level is
associated with carotid arterial stiffness, indejest on

activity due to immune complexes causes damage via

the membrane attack complex, promotion of phagocyte

adhesion and activation (releasing as array of
inflammatory mediators and cytokines) and promotes

atherogenic factors in healthy subjects. A negativeblood clot formation (Arasost al., 2004). Deficiencies

correlation was found between fetuin-A and activify
SLE disease and CRI this support previous reshifts t
active disease and severe infections are more tanpior

in the earlier parts of the cascade are associatitd
reduced ability to remove the immune complexes
generated in lupus and so are often seen in lupus

causes of death in the early phase of SLE. Th&ephritis and vasculitis. Low concentrations —of
pathogenesis and risk factors of this prematur&ompleme”t components due to increased catabolism

atherosclerosis in a disease that mainly affectmgo
women, a group usually free of atherosclerosis,nate
fully understood. Coronary vasculitis is not coesat

to be the underlying mechanism but persisten
complex h
are

inflammation,
deposition and

autoimmunity, immune

antiphospholipid antibodies

are found in a majority of patients with active aseer
SLE. Schur and Sandsson (1986) Along with the
interpretation of our results we have to take into
ccount that the identified relations are mainly
escriptive and aim at preparing the ground for new
ypothesis generation. The nature of the observed
relationships as well as possible mechanisms that c

hypothesized to cause intimal damage followed byyjrect or influence them remains to be examined.

accelerated atherosclerosis (Knockaert, 2007).
Ix et al. (2007) demonstrated an
correlation between mitral and aortic valve cateifion
and serum fetuin-A levels in a cross sectional \stoid
970 patients with coronary artery disease and witho

inverse

Data obtained from the current study revealed that
serum levels of triglycerides, LDL and VLDL were
higher [(p<0.001, p = 0.241, p<0.001) respectivety]
SLE group compared to control group, while seruvelle

renal disease. While, on the other hand there is n8f HDL (p<0.001) in patients group was significgntl

relationship exists between fetuin-A and renal fiomc
in patients without significant renal impairment.
Genetic polymorphisms affect the level of serurifet
a and the risk of vascular calcification in endgsta
renal disease patients. So far, this study wadirteto
relate valvular calcification with serum fetuin-A i
patients with normal renal function. & al. (2007) in
the present study @R product was increased
significantly in SLE group compared with control
group and there was a significant negative coicelat
between fetuin-A and CaxP product. It

was

lower compared to control. Also, significant negati
correlations were observed between fetuin-A level a
each of triglycerides, LDL and VLDL][r -0.291
p<0.001, r = -0.057 p<0.001 and r = -0.291 p<0.001]
levels in SLE patient group respectively.

These results are in consistent with Leagal.
(1994) who stated that the ‘lupus pattern’ is
characterized by significant elevated levels of ywer
Low Density Lipoprotein (VLDL), Triglycerides (TG)
and lower levels of High Density Lipoprotein (HDL).

stiffening in dialysis patients is connected witledral
calcification, an active cellular process contrdllby
calcification inducers and inhibitors. Blachet al.
(2001) also, extensive epidemiologic data demotesira
a link between calcium-phosphate
derangements and cardiovascular mortality in dislys
patients. The list of calcification inducers in H3R
patients encompasses
hyperphosphatemia, an elevated Ca x P product,
increased parathyroid hormone level and excessi
treatment with vitamin D (Reynolds al., 2005; Finest
al., 1993; Spasovski, 2007).

metabolism

they were significantly higher in untreated inaetiv
lupus patients compared to healthy controls (Leong
etal., 1994).

CONCLUSION

Fetuin-A  deficiency = accompanied  with

hypercalemia;creasing levels of calcium and phosphate gave an
_%Vidence that there was a key role of fetuin-A as a
Vgtrong inhibitor of Cardio Vascular Calcification

(CvC) formation of a complex called

by

Serum level of C3 complement was measured ificalciprotein) with calcium and phosphate in blood

the current study as indication of SLE diseaseviyti

stream. So, ldentification of biologic markers of

Serum level of C3 complement was significantly disease activity associated with atherosclerosig ma

decreased in SLE patient group compared to contrdielp

to optimize therapy for this important

group and correlated negatively with SLEDAI and IMT manifestation of systemic autoimmune disease.
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