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Introduction
In recent years debate has appeared about the pro-

tective role of high density lipoproteins (HDL) on the
development of not only the atherosclerosis, but on
the oxidative stress, inflammation and vascular calcifi-
cation 1, 2, 3, 4, 5, 6. HDL are responsible for reverse choles-
terol transport, i.e., the removal of free cholesterol from
blood vessels to the liver 1, 2 They also have antioxidant
and antiinflammatory properties3. Some studies have
demonstrated the ability of HDL to inhibit cytokine-
induced responses in endothelial cells 4, 5 and some stud-
ies6, 7 have shown that HDL inhibit low density lipopro-
teins (LDL) oxidation and production of monocyte
chemotactic proteins in artery wall cells. The antiin-
flammatory effects of HDL appear to be mediated in
part by associated proteins, such as apolipoprotein
(apo)A-I, which has lipid-binding properties, and the
enzymes platelet factor acetyl hydrolase and serum
paraoxonase (PON-1), which can eliminate the bioac-
tivity of oxidized lipids 3, 8. Reports suggest that the pro-
tective effects of HDL may encompass an ability to in-
hibit cytokine-induced inflammatory responses, such
as the induction of cell adhesion molecule expression
by IL-1ß 9.

HDL may also play an important role in regulating
vascular calcification associated with both atheromatous
and medial forms of calcification. Some authors have
recently demonstrated that human HDL inhibit the spon-
taneous osteogenic differentiation and mineralization of
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so called “osteoblast-like” vascular cells (OLVC) in
vitro10, 11; HDL inhibit this differentiation by suppression
of LDL oxidàtion and of IL-1ß, and IL-6 action. The
latters facts suggest that HDL may regulate vascular cal-
cification by directly inhibiting the osteogenic differen-
tiation of vascular cells.

On the other hand increased levels of CRP are
significantly associated with the presence of vascular
calcification in both aorta and hand arteries (i.e., with
both atheromatous and medial forms of calcification),
indicating evidence for a relationship between inflam-
mation and vascular calcification 12, 13.The high rate of
cardiovascular morbidity and mortality in haemodialysis
(HD) patients and the special importance of presence
of vascular calcification and inflammation in that popu-
lation, initiates this study, which tries to establish
whether there is a relation between the lipid profile, C-
reactive protein and vascular calcification rate in HD
patients

Material - methods
Fifty one haemodialysis patients, 23 males and 18

females, (mean age 55 ± 13 years; mean duration of
haemodialysis 95.55± 59.96 months) were tested rou-
tinely for serum levels of high density lipoproteins
(HDL), low density lipoproteins (LDL), total choles-
terol (T-chol), triglycerides (Tg) and CRP. Total choles-
terol was determined using the cholesterol oxidase
DAOS method 17. Cholesterol fractionations were car-
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ried out by agarose gel electrophoresis18 . Vascular calci-
fication rate (VCR) was registered by sonography of
the two carotid and the two femoral arteries in longitu-
dinal and transversal projection (transduser 7 MHz). A
control group of 30 healthy volunteers, 15 males and 15
females (mean age 49 ± 15 years), passed the same tests
as well.

Results
The mean levels (MEAN ± SD) of Tg and LDL

(both atherogenic factors) in haemodialysis patients were
higher than in the control group, showing a higher risk
for atherosclerosis in haemodialysis patients (Table 1;
Fig. No 1 and Fig. No 2, respectively).

Table 1

Lipid fraction HD Group Controls
Tg (g/l) 1.75 ±0.65 1.45±0.75
LDL(mmol/l) 2.64±1.05 1.96±1.2

Fig. 1: Mean levels of triglycerides (Tg) in the investigated HD
patients and in the healthy subjects

Fig. 2: Mean levels of low density lipoproteins (LDL) in the
investigated HD patients and in the healthy subjects

There was a significant negative correlation between
HDL and VCR in the HD patients group (r = -0.39,
ð<0.01) (Fig. No 3).

Fig. 3: Correlation between HDL and vascular calcification
rate in the investigated haemodialysis patients

A negative, but not significant correlation was regis-
tered between HDL and CRP and T-chol and VCR
(Tabl. No 2).

Table 2

Correlation ratio  r = p <
HDL/CRP -0.30 NS
T-chol/VCR -0.06 NS

A very high positive correlation was registered be-
tween CRP and VCR (r = 0.78, p<0.001) (Fig. No 4).

Fig. 4: Correlation between CRP and vascular calcification
rate in the investigated haemodialysis patients

Only a slight positive relation was found between
LDL and VCR; LDL and CRP; Tg and CRP in the
group of haemodialysis patients (Table No 3).

Table 3

Correlation ratio  r = p <
LDL/VCR 0.14 NS
LDL/CRP 0.17 NS
Tg/CRP 0.16 NS

The control healthy volunteers had no abnormal lev-
els of CRP and only a few vascular calcifications - date,
showing the importance of the chronic renal failure and
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the dialysis treatment on the elevation of some markers
of inflammation and on forming of pathological vascu-
lar calcifications.

Discussion
The ability of HDL to protect against vascular dis-

ease has been a subject of intense research. Epidemio-
logical data suggests a protective effect of HDL against
atherosclerotic disease. As a result, HDL-based inter-
vention is considered a potential strategy against cardio-
vascular disease in humans. HDL may act by mediating
reverse cholesterol transport and thereby preventing
accumulation and oxidation of lipids and lipoproteins in
the artery wall 1, 2, 10, 11. Enzymes associated with HDL,
platelet-activating factor acetyl hydrolase, and PON are
able to directly act on oxidized phospholipids and lipo-
proteins and, hence, destroy their proinflammatory ac-
tivity 6, 11, 14, 15. HDL may also exert its antiinflammatory
effects by impairing the response of vascular cells to
inflammatory cytokines; HDL inhibits IL-1 or TNF-á-
induced expression of endothelial cell adhesion mol-
ecules E-selectin, vascular cell adhesion molecule-1, and
intercellular adhesion molecule-1 4, 8. HDL may also fa-
cilitate the production of protective molecules such as
NO by activating endothelial NO synthase and by pre-
venting the inhibitory effects of oxidized LDL on that
enzyme 14, 15, 16. A number of data also suggest that HDL
may prevent calcification of vascular cells and, hence,
prevent calcification-induced vascular complications that
would impair the proper functioning of the vessel wall 2,

3, 4, 12.
The finding that inflammatory cytokines such as IL-

1ß, IL-6, and TNF-áinduce osteogenic differentiation and
mineralization of vascular cells suggests that inflamma-
tory cytokines initiate or promote vascular calcification
associated or not with atherosclerotic lesions by regulat-
ing the differentiation of vascular cells 9, 12. Hence, strat-
egies that downregulate inflammation or upregulate an-
tiinflammatory agents may prove beneficial in control-
ling vascular calcification.

In our study the control healthy volunteers had no
abnormal levels of CRP, quite less changes in lipid
profile than in HD patients, and only a few vascular
calcifications - date, showing the importance of the
chronic renal failure and the dialysis treatment for the
elevation of some markers of inflammation, lipid dis-
turbances and forming of pathological vascular calcifi-
cations.

On the basis of our results, cited above, the highly
important relation between arterial calcifications and
inflammation state in haemodialysis patients is con-
firmed as well as the presence of reverse dependence
between the HDL levels and VCR. Also worth men-
tioning is the tendency of lowering of HDL in the case
of increased CRP. The study did not find an indisput-
able relation between VCR and the other lipid frac-
tions, although a slight positive tendency of relation
was observed between LDL and Tg on one hand and

VCR on the other. The conclusion of all this is, that
the prevention of vascular calcification in haemodialysis
patients requires not only prevention of the renal os-
teodystrophy as the main and well known reason of
the phenomenon, but also prevention of the lipid dis-
turbances and inflammation status – factors surely in-
volved in this pathology.
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