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SUMMARY

Introduction Vascular calcifications (VC) are common in patients with chronic kidney disease and present
one of manifestations of mineral and bone disorders in these patients.

Objective The aim of this pilot study was to examine the prevalence and risk factors of VC in pre-dialysis
patients with Balkan endemic nephropathy (BEN) and other kidney diseases.

Methods The study involved 32 pre-dialysis patients, 15 with BEN and 17 with other kidney diseases. All
the patients underwent an interview, objective examination, routine laboratory analyses and measure-
ment of serum concentration of intact parathyroid hormone (iPTH), 25-hydroxyvitamin D3 [25(0H)D3]
and osteopontin. VCs in iliac, femoral, radial, and digital arteries were evaluated and Adragao VC score
was calculated. The samples of radial artery were collected during the first creation of an arteriovenous
fistula, and expression of osteocalcin, bone morphogenic protein-2 osteopontin, and matrix Gla-protein
in arterial wall were examined.

Results Patients with BEN were significantly older (71.1 £ 6.1 vs. 54.7 £ 11.1 years), but they had signifi-
cantly lower systolic and mean blood pressure (95.7 + 13.2 mmHg vs. 104.3 £ 7.4 mmHg) and lower serum
concentration of phosphorus (1.32 + 0.36 mmol/l vs. 1.65 £ 0.35 mmol/l) and cholesterol (4.3 + 1.1 mmol/I
vs. 5.2 £ 0.8 mmol/l) than patients with other kidney diseases. Mean VC score was significantly lower
in patients with BEN than in those with other kidney diseases (2.8 + 1.7 vs. 4.6 + 1.8; p = 0.009), but
expression of four examined proteins in arterial wall differed insignificantly between the two groups.
VC score correlated significantly with serum concentrations of cholesterol, triglycerides (positively), and
iPTH (negatively).

Conclusion Pre-dialysis BEN patients had a significantly lower mean score of VC than patients with other
kidney diseases.
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INTRODUCTION the process of bone calcification. This process
presents a series of complex biochemical and
cellular events in which a number of regulatory
proteins that induce or inhibit the deposition
of minerals in the blood vessels actively par-
ticipate [4-7].

In BEN as chronic tubule-interstitial disease

Balkan endemic nephropathy (BEN) is a fa-
milial, chronic, tubule-interstitial disease that
occurs in limited areas of the Balkan Peninsula.
The disease is usually without symptoms, pro-
gresses slowly and today is mainly revealed in
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the sixth decade of life [1, 2]. Therefore, the
diagnosis is usually reached in the advanced
stage of the disease when tubular disorders,
metabolic disorders characteristic for chronic
renal failure including mineral and bone dis-
orders as well as moderate hypertension and
anemia are also present.

Vascular calcifications (VC) are common in
patients with chronic kidney disease and repre-
sent a significant predictor of both general and
cardiovascular mortality [3, 4, 5]. Pathogenesis
of VC has been the subject of many studies that
have found its association with mineral metab-
olism disorders and renal bone disease [5, 6].
Today, it is considered that VC is not the result
of passive deposition of calcium phosphate,
but the result of an active process similar to

hyperphosphatemia, one of the main patho-
genic factors of VC is uncommon even in pa-
tients on regular hemodialysis [8]. It could be
proposed that the prevalence of VC in BEN is
lower than in other diseases, although there is
no published information on this topic.

OBJECTIVE

The aim of this pilot study was to compare
prevalence of VC and factors that may con-
tribute to their development in pre-dialysis
patients with BEN and other kidney disease.
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METHODS
Patients

The study involved 32 patients in the fifth stage of chronic
kidney disease before starting dialysis treatment, examined
at the moment of creation of arteriovenous fistula. The pa-
tients were divided into two groups; the first consisted of 15
patients with BEN as primary kidney disease, and the sec-
ond of 17 patients with other kidney diseases (glomerulo-
nephritis in six, diabetic nephropathy in four, pyelonephritis
in four, and three patients with other kidney diseases). Dur-
ing the interview and objective examination, the following
data of all the patients were registered: age, sex, duration of
chronic kidney disease, and a risk factor of cardiovascular
diseases (hypertension, diabetes mellitus, dyslipidemia, and
smoking), body mass index, blood pressure.

Laboratory analyses

Hemoglobin level as well as serum concentrations of cal-
cium, phosphorus, alkaline phosphatase, iron, total choles-
terol, LDL cholesterol, and triglycerides were measured by
standard laboratory methods. Serum concentration of intact
parathyroid hormone (iPTH) was measured by immuno-
chemiluminescent method on Cobas 6000 modular (Roche
Diagnostics International Ltd., Rotkreuz, Switzerland) (nor-
mal value: 15-65 pg/ml), 25-hydroxyvitamin D3 [25(OH)
D3] by electrochemiluminescence immunoassay - ECLIA
on Cobas 6000 modular (normal value: 75-250 ng/ml) and
osteopontin by ELISA technique using sandwich human
osteopontin ELISA kit (Abcam plc., Cambridge, United
Kingdom) and Microplate Reader RT-2100 C (Rayto Life
and Analytical Sciences CO. Ltd., Shenzhen, China) (nor-
mal value 25 ng/ml). Glomerular filtration rate (eGFR) was
estimated by the MDRD equation: eGFR = 175 x serum-
creatinine > x age®2” x 0.742 (women) [9].

Radiological examinations

VGCs in the iliac, femoral, radial, and digital arteries were
evaluated by one radiologist (S.R.) in plain radiographic
films of pelvis and hands in all examined patients. A sim-
ple VC score was calculated as described by Adragao et al.
[10]. In brief, radiographic films of the pelvis were divided
into four sections by two lines - a horizontal line over the
upper limit of both femoral heads, and a vertical line along
the middle of the vertebral column. The films of each hand
were divided by a horizontal line over the upper limit of
the metacarpal bones. The presence of linear calcifications
in each part of the film was counted as 1, and its absence as
0. The VC score was the sum of scores in all parts of films
ranging from 0 to 8. VC were quantified as 0 = no calcifica-
tion, 1-3 = mild calcification, and >4 severe calcification.

Histopathological analysis

A sample of radial artery, 3-5 mm in length, was collected
during the first creation of arteriovenous fistula for he-

modialysis access. The sample was fixed in buffered for-
malin for 12-24 hours, then processed and embedded in
paraffin. The sections of 5 pm were used for immunobhis-
tochemical analysis done by an experienced pathologist
blinded to the clinical data. To demonstrate the expres-
sion of osteocalcin, bone morphogenic protein-2 (BMP-2),
osteopontin and matrix Gla-protein (MGP) in the wall of
the artery, immunohistochemical staining with the follow-
ing human-specific antibodies was used: rabbit polyclonal
antibodies to osteocalcin, BMP-2, and MGP, and rabbit
monoclonal antibody to osteopontin, all produced by
Abcam, Cambridge, United Kingdom. Protein expression
was quantified using a semi-quantitative scoring system
(0 = no expression; 1 = weak or moderate focal or diffuse
weak expression; 2 = high focal or moderate diffuse ex-
pression; 3 = high diffuse expression) in high-power fields
(%200 magnification). Scores of 0 and 1 were considered to
be a negative finding, and scores 2 and 3 positive.

Statistical analysis

Continuous variables are presented as mean and standard
deviation, and categorical as frequencies. The Student’s
t-test was used to assess differences between continu-
ous variables and the x> and Fisher’s exact test between
categorical variables, as appropriate. Correlation between
continuous variables was calculated using Pearson’s linear
correlation coefficient, and correlation between categori-
cal variables by Cramer’s phi coefficient. All analyses were
performed using the SPSS Statistics for Windows, Version
21.0 (IBM Corp., Armonk, NY, USA).

RESULTS

Table 1 presents the main characteristics of the patients
studied. Patients with BEN were significantly older than
patients with other kidney diseases and had significantly
lower systolic blood pressure as well as mean blood pres-
sure (95.7 + 13.2 mmHg vs. 104.3 + 7.4 mmHg; p = 0.037).
All but two patients in each group had hypertension and
were treated with antihypertensive drugs, more frequently

Table 1. The basic characteristics of the studied patients

Patients

Characteristics i
st With Be | . With other P
kidney diseases

Number of patients 15 17
Sex — male 1 9 0.234
Age (years) 71.7 £ 6.1 547 +11.1 <0.0001
BMI (kg/m?) 250+3.2 248 +5.1 0.903
Systolic BP (mmHg) 13351223 151.5+ 145 0.014
Diastolic BP (mmHg) 76.9+89 79.2 +£8.1 0.439
Duration of CKD (years) | 3.5+2.5 4.1+28 0.543
CaCo, (No. of patients - 13 0838
treated)
Calcitriol (No. of
patients treated) 15 7 10

BEN - Balkan endemic nephropathy; BMI - body mass index; BP - blood
pressure; CKD - chronic kidney disease
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Table 2. Comparison of laboratory findings between patients with
Balkan endemic nephropathy (BEN) and other kidney diseases

Patients

Laboratory findings with BEN kidwng; gitS};?-ses p

fﬁ;ﬁnmﬂ*‘% m) 14528 7515 | 0759
Calcium (mmol/l) 240+0.24 2.33+0.15 0.298
Phosphorus (mmol/l) 1.32+£0.36 1.65 £ 0.35 0.015
Ca x P (mmol%/I?) 3.19+0.98 3.81+0.78 0.059
Alkaline phosphatase (U/l) | 74.5 +£25.4 86.2 +22.7 0.179
PTH (pg/ml) 188.6+1054 | 150.0+115.6 | 0.331
Vitamin D (ng/ml) 51.1+£22.1 53.0+23.1 0.809
Osteopontin (ng/ml) 59.2+325 87.3+829 0.211
Cholesterol (mmol/l) 43+1.1 52+0.8 0.049
LDL cholesterol (mmol/l) 24+0.8 26+0.6 0.457
Triglycerides (mmol/l) 1.9+09 23+08 0.134
Hemoglobin (g/1) 1143 +10.5 116.1 +8.1 0.575
Iron (umol/I) 13.6+£5.3 153+6.6 0.446

eGFR - estimated glomerular filtration rate; MDRD - Modification of Diet in
Renal Disease; PTH - parathormone; LDL - low-density lipoprotein

with angiotensin-converting enzyme inhibitors. The dif-
ferences between the two groups in body mass index,
diastolic blood pressure, and duration of chronic kidney
disease were not significant.

The results of laboratory analyses are presented in Table
2. There was no significant difference in eGFR between the
two groups. Patients with BEN had a significantly lower
serum concentration of phosphorus and cholesterol than
patients with other kidney diseases, while the difference in
the product of phosphorus and calcium was on the border
of statistical significance. No statistical significance was
found between the two groups in other laboratory find-
ings. It should be noted that although mean serum calcium
concentration was near the upper limit of target range pro-
posed by The National Kidney Foundation’s Kidney Dis-
ease Outcomes Quality Initiative (KDOQI) guidelines [11],
analysis of individual values showed that about one third
of patients had mean serum calcium concentration above
the target range (5/15 of BEN patients, and 6/17 of others).
Serum iPTH concentration was similar in both groups and
about one half of patients of both groups had iPTH concen-
tration below 150 pg/ml, the lower limit of KDOQI target
range (seven BEN patients and nine others).

Graph 1 shows the score of VC estimated in X-ray films
of hands and pelvis. When compared the number of pa-
tients with a score of VC less than or equal to 4 and greater
than 4, it appeared that 10/15 of patients with BEN had
score below 4, while this was the case with only 5/17 of
patients with other kidney diseases. Pearson’s x* test showed
that this difference was statistically significant. In addition,
patients with BEN had a significantly lower mean score
of VC (2.8 £ 1.7) than patients with other kidney disease
(4.6 £ 1-8; p = 0.009). Expression of four examined pro-
teins in arterial wall differed insignificantly between the two
groups of patients: 3/13 of BEN patients and 1/14 of patients
with other kidney disease had an expression score equal to
or greater than 2 for osteocalcin; 1/13 of BEN and 1/14 of
others for BMP; 6/13 of BEN and 5/14 of others for osteo-
pontin; and 3/13 of BEN and 5/14 of other patients for MGP.

| doi: 10.2298/SARH1612608P
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Graph 1. Vascular calcification score in patients with Balkan endemic
nephropathy (BEN) and other kidney diseases

Patients of both groups were divided into two sub-
groups — one with a VC score equal or less than 4, and
the other with the score greater than 4. Characteristics
of these subgroups were compared and are presented in
Table 3. The number of BEN patients with VC score below
4 was significantly higher compared to patients with other
kidney disease. Patients who had VC score below 4 had
statistically significant lower concentrations of total cho-
lesterol and triglyceride but higher concentration of iPTH,
although the results bordered statistical significance. No
significant difference was found between the patients with
VC score less than 4 and equal to or greater than 4 in the
expression of osteocalcin, BMP-2, osteopontin, and MGP
in the wall of the radial artery.

Six patients from each group had a positive history of
angina pectoris, signs of ischemia on ECG were recorded
in seven patients with BEN and in nine patients with other
kidney diseases, but only among patients with other kid-
ney diseases three patients had a history of myocardial
infarctions. Also, the number of smokers was higher in the
group with other kidney diseases than in the BEN group,
i.e. five vs. two patients. However, all these differences did
not reach statistical significance.

Table 4 presents the results of correlation between VC
score and all demographic, clinical, and laboratory vari-
ables determined in both groups. Only variables that cor-
related significantly with VC score are presented. Pearson’s
linear correlation coefficient showed a significant positive
correlation between VC score and serum concentration
of cholesterol and triglycerides and significant negative
correlation with serum iPTH concentration. It is interest-
ing that between body mass index and VC score a nega-
tive, but insignificant, correlation was found (r = -0.326;
p = 0.069). Cramer’s phi coefficient used to investigate
the correlation between categorical variables showed sig-
nificant correlation between VC score and presence of
peripheral vascular disease.

DISCUSSION

This study showed that patients with BEN had a signifi-
cantly lower mean score of VC than patients with other
kidney diseases. The number of patients with BEN who
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Table 3. Comparison of patients with vascular calcification score less
than 4 and equal to or greater than 4

Vascular calcification score

Parameter p
<4 >4
Male 10 10
Sex 0.647
Female 5 7
Age (years) 65.3+9.0 604 +146 | 0.263
X . BEN 10/15 5/15
Diagnosis 0.035
Other 5/17 12/17
eGFR (ml/min/1.73 m?) 83+23 69+1.9 0.075
Cholesterol (mmol/l) 43+1.0 53+1.0 0.01
Triglycerides, mmol/I 1.6+0.5 26x09 0.001
S-iron 126 +5.5 16.2+6.1 | 0.093
PTH (pg/ml) 208.0+135.6 | 132.9+70.2 | 0.051
S-calcium >2.4 (mmol/l) 6/15 5/17 0.720
S-phosphorus >1.8 (mmol/I) 2/15 3/15 0.714
Osteocalcin >2 1/12 3/15 0.762
Expression BMP-2 >2 0/12 2/15 0.565
score Osteopontin 22 3/12 8/15 0.274
MGP >2 3/12 5/15 0.962

Patients of both groups are included in this analysis.

eGFR - estimated glomerular filtration rate; BMP — bone morphogenic
protein, MGP — matrix Gla-protein

Expression score — expression of listed proteins in the radial artery wall
quantified semi-quantitatively as described in Methods.

Table 4. Variables that significantly correlate with vascular calcifica-
tion score

Pearson’s coefficient of linear correlation
Parameter
r P
Cholesterol (mmol/l) 0.444 0.011
Triglycerides (mmol/l) 0.520 0.002
PTH (pg/ml) -0.394 0.026
Cramer’s phi coefficient
Parameter
Value p
Peripheral VD 0.373 0.038

had a VC score less than 4 was significantly higher than
that in patients with other kidney diseases. Analysis of fac-
tors that could be associated with the development of VC
showed that patients with BEN had a significantly lower
systolic and mean blood pressure, as well as serum con-
centration of cholesterol and phosphorus, lower product
of phosphorus and calcium (on the borderline of statisti-
cal significance), but were significantly older than patients
with other diseases. Significant positive correlation was
found between VC score and serum concentration of cho-
lesterol and triglycerides, but negative with serum iPTH
concentration.

Numerous risk factors are associated with VC in chron-
ic kidney disease. In addition to “traditional” risk factors,
such as age, male sex, hypertension, diabetes, and dyslip-
idemia, “non-traditional” factors, such as uremic toxins,
disorders of mineral metabolism and their regulatory hor-
mones (PTH, vitamin D), excessive use of calcium salts
as phosphate binders, inflammation, malnutrition, and
oxidative stress substantively participate in the VC devel-
opment [12]. BEN patients included in the present study
were significantly older than patients with other kidney
diseases and it was the only risk factor for VC that was
more pronounced in patients with BEN than in others.

Many authors reported that the age of patients with mani-
fested BEN has shifted to the older ages [13, 14]. While
most of the patients in the first descriptions of the disease
were in the fourth decade of life [13, 15], in 1980s, most
patients with manifested disease were in their sixth decade
[1,2]. Although age is a well known risk factor for VC, our
BEN patients, in spite of older age than those with other
kidney diseases, had less VC. However, several other risk
factors for VC were less pronounced in patients with BEN
than in those with other kidney diseases: BEN patients had
significantly lower systolic and mean blood pressure, lower
serum concentration of cholesterol and phosphorus than
patients with other kidney diseases, and the difference in
product of phosphorus and calcium between the groups
was on the borderline of statistical significance. Some of
these characteristics of BEN have already been described
and our results confirmed these findings. Thus, in contrast
to the earlier studies that reported usually normal blood
pressure in patients with BEN [15], recent studies have
shown that the prevalence of hypertension in BEN patients
is similar to those with other kidney diseases but it is easier
to regulate [16, 17, 18]. In our studies, all but two patients
in each group had hypertension, which was, however, bet-
ter regulated by antihypertensive drugs in BEN patients.

The present study also showed significantly lower se-
rum concentration of cholesterol in BEN patients com-
pared to patients with other kidney diseases. Pavlovi¢ et
al. [19] found significantly lower total cholesterol and free
cholesterol serum concentration in BEN family members
than in members of non-BEN families living in the same
location and healthy controls living outside the BEN re-
gion. The authors explained this lower concentration of
cholesterol by lecithin-cholesterol acyltransferase defi-
ciency found in BEN family members.

In addition to lower values of the two abovementioned
risk factors for VC (blood pressure and serum cholesterol
concentration), BEN patients also had a significantly lower
serum phosphorus concentration in comparison to pa-
tients with other kidney diseases. The significantly lower
serum phosphorus concentration in BEN patients led to
lower production of calcium and phosphorus in BEN pa-
tients. Disorders of mineral metabolism present the most
important pathogenic factors for VC in chronic kidney
disease [20]. Experimental studies have shown that in-
creasing phosphorus concentrations can induce human
arterial vascular smooth muscle cells to transdifferentiate
towards an osteoblastic phenotype [5, 21]. There is little
data on mineral disorders in BEN. Bukvi¢ et al. [8] were
the only ones who described that hyperphosphatemia ap-
peared very rarely in BEN patients on hemodialysis and
that normal serum phosphorus concentrations in BEN pa-
tients were maintained even without the use of phosphate
binders. Normal and low phosphorus level is uncommon
in patients in advanced stages of chronic kidney disease. It
can be caused by chronic tubular disorders and increased
phosphate excretion, but also by malabsorption of phos-
phorus or phosphate binders overdosage [22, 23, 24]. Al-
though we have no evidence, we can assume the increased
phosphate excretion in our BEN patients as the cause of
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lower phosphorus concentration. The majority of patients
of both groups used calcium carbonate as phosphate bind-
ers but in similar moderate doses (BEN: 2.8 £ 0.51 g/day;
others: 3.1 £ 0.81 g/day; p = 0.227). The use of calcium car-
bonate, the only available phosphate binder in our country,
was one of the factors that caused serum calcium concen-
tration above target range proposed by KDOQI guidelines
in one third of the examined patients. This was undoubt-
edly one of the factors that contributed to the fact that the
mean iPTH level in both groups was near the lower limit
of KDOQI target guideline range for iPTH, and that about
one half of patients of both groups had iPTH below the
target range. Proportion of patients with iPTH below the
target range is higher in our patients than in patients in-
volved in several European studies, but significantly lower
percentage of their patients used calcium-based phosphate
binders [25, 26]. Comparative studies showed that the use
of calcium-based phosphate binders is more frequently
associated with episodes of hypercalcemia and low iPTH
level than the use of calcium-free phosphate binders [27].
Low iPTH is one of risk factors for the development of
VC and low bone turnover [28, 29, 30]. KDOQI guide-
lines suggest that, if the intact PTH levels fall below the
lower target limit, calcitriol, vitamin D analogs, and/or
calcimimetics should be reduced or stopped. All this sug-
gests that in our limited conditions a careful follow-up of
serum calcium and phosphorus concentration is required
in order to maintain iPTH in the target range.

Our investigations of risk factors for VC were comple-
mented with measuring serum osteopontin concentration,
one of the inhibitors of extraskeletal calcification whose
effect is independent of serum phosphorus and alkaline
phosphatase concentration [30]. Also, the expression of os-
teocalcin, BMP-2, osteopontin, and MGP in the wall of the
radial artery was examined. The results presented showed
that there was no statistically significant difference in the
serum concentration of osteopontin in patients with BEN
and those with other kidney diseases. However, patients
with BEN had a lower serum concentration of osteopontin
than others, and in the radial artery of BEN patients osteo-
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MpeBaneHumja n pakTopu pU3MKa BaCKynapHUX KanuuduKaumja Kog
6onecHuKa ca 6anKaHCKOM eHAeMCKOM HepponaTHjom Yy 04MaKN0j XPOHUUHO]

uHcyduumjeHumju bybpera

HeHag Metkosuh', Pagmun Mapuh?, Pagocnas lajanny®, laHujena batuinh?, MupjaHa hyk?, Cunmwa Puctuh? Jby6uua

HykaHosuh?

'LeHTap 3a xemopgujanu3y Fresenius Medical Care, Llamau, Peny6nuka Cpncka, bocHa n XepuerosuHa;
Ynueep3utet y MictouHom CapajeBy, MegnunHcku dakyntet, oua, Penybnuka Cpncka, bocHa 1 XepLierosuHa;
*YnueepauTet y barboj Nlyuu, MeanunHcki dakyntet, Onerbetbe natonoruje, barba Jlyka, Peny6nuka Cpncka, bocHa 1 XepuerosuHa;

*YHuBep3uTteT y Beorpagy, MeguuuHckm dpakyntet, beorpag, Cpbuja

KPATAK CAZIP?KAJ

YBopg BackynapHe kanuudukaumje (BK) uecte cy kog 6onecHu-
Ka ca XpOHMYHUM 6onecTtrma bybpera 1 npefcTaB/bajy jefHy
o MaHudecTauja nopemehaja Mmetabonn3ma MruHepana oBMx
6onecHuKa.

Livmb papa Livmb oBor paga je 610 ncnutrBatbe NpeBaneHyuje
1 pakTopa pusnka BK kog 6onecHuka ca 6ankaHckom eHaem-
ckom HedponaTujom (BEH) n gpyrum 6onectnma 6ybpera y
TepMUHaNHoj 6y6pexxHoj MHCYpULIMjeHL M1 Npe 3amnounkbarba
neverba Avjanvsama.

Metopae paga VicnutuBame je 06yxBaTuno 32 601ecHUKa, 15
ca BEH n 17 ca gpyrum 6onectuma 6y6pera. MNopen aHamHe-
3e 1 06jeKTUBHOT NperneAa cBUM 6onecHULMMa cy ypaheHe
PYTUHCKe nabopaTtopujcke aHanu3e, Mepere KoHLeHTpaLuje
WHTAKTHOT napatxopmMoHa (iPTH), 25-xnppokcnButammuna 3
[25(0OH)D3] n octeonoHTuHa. BK y unujauHum, pemopanHum un
OUrMTanHUM apTepurjama cy npouereHe no metoan Adragao.
Y3opak pagujanHe apTepuje y3eT je TOKOM onepaumje npse
apTepuoBeHCcKe GUCTyNe 1y HheMy je MeTofama UMYHOXUC-
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ToNornje ncnrTaHa ekcrnpecuja ocTeokanurHa, mopporeHor
NpOTeNHa KOCTU-2, OCTEOMNOHTMHA 1 [Na-npoTeriHa MaTpuKca.
Pesyntatu bonecHuum ca bEH cy 6vnu 3HavajHo ctapujm (71,1
+ 6,1 BC. 54,7 £ 11,1 roanHa), UManu cy 3HauyajHO HVXKU CUC-
TOJIHW U CPeAHM apTepujckm nputncak (95,7 + 13,2 mm Hg Bc.
104,3 + 7,4 mm Hg), Huxy KoHueHTpauujy docdopa (1,32 +
0,36 mmol/l Bc. 1,65 * 0,35 mmol/l) n xonectepona y cepymy
(4,3+ 1,1 mmol/lBc. 5,2 + 0,8 mmol/l) Hero 6onecHULY ca Apy-
rum 6onectma 6ybpera. MNpoceyaH ckop BK 610 je 3HauajHO
Matby Kop bonecHrka ca BEH y ogHocy Ha 6onecHuke ca apy-
rum 6onectuma 6ybpera (2,8 + 1,7 Bc. 4,6 + 1,8; p = 0,009), anu
Huje 61No 3HauajHe pasnnKe y eKCnpecuju YeTmpy ncnuTaHa
npoTenHa 1 3uay aptepuje. YTBpheHa je 3HauajHa Kopenauuja
n3mehy ckopa BK 1 KoHueHTpaLuje xonectepona, TpurimLe-
puga (no3uTnBHa) 1 iPTH (HeratmeHa).

3aksmy4ak bonecHnum ca BEH y ogmaknoj XpOHWYHOj MHCY-
dvupnjeHumnjn 6ybpera nmanu cy 3HauajHo HuKK ckop BK of
6onecHuKa ca apyrvm bonectuma bybpera.

KrbyuHe peun: BackynapHe KanuvdukaLje; XpoHUYHa MHCYd-
yupmjeHuuja 6ybpera; 6ankaHcka eHaemcka HedponaTuja
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