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Abstract: 4dim. To re-examine serum complement and immunoglobulin le-
vels in patients with Balkan Endemic Nephropathy (BEN) in the early stage of the
disease; to study autoantibodies (anti-thyroid, anti-smooth muscle, anti-mitochondrial,
anti-parietal, anti-nuclear, and anti-DNA) in these patients; and, finally, to re-asses the
immunohistology in kidney biopsies from BEN patients. A review of the immunolo-
gical studies in BEN will be presented.

Methods. Forty-five BEN patients in the early stage of disease, from the South
Morava Region, were included in this study. Fifty-five apparently healthy controls, mat-
ched for age and sex, from the neighbouring control villages were selected. Serum com-
plement and immunoglobulin levels were determined by the Immunochemistry system
of Beckman. Auto-antibodies were detected in the sera by the indirect fluorescence met-
hod or by radio-immunoassay (anti-single stranded DNA). Immunofluorescent micro-
scopy was used for kidney samples treated with FITC conjugated antisera for IgG, IgM,
IgA, C3, Clq, C4 and fibrin/fibrinogen.

Results. Serum C3 was decreased in the sera of patients with BEN compared to
healthy controls (p < 0.001), serum IgM was also decreased (p < 0.05). Anti-thyroid
antibodies were detected in 5/45 BEN patients, anti-parietal in 7/45 patients and ANA
in 2 BEN patients. No anti-smooth muscle, anti-mitochondrial, or anti-DNA antibodies
were detected in any BEN patient. Immunofluorescent studies of 10 kidney biopsy
specimens showed rare, unspecific, focal, mesangial deposits of C3 and IgM in some
glomeruli, and rare deposits, mostly of C3, in tubuli and extraglomerular vessels.
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Conclusion. Humoral immune mechanisms do not appear to play a pathoge-
netic role in BEN. A few studies on cell-mediated immunity in BEN were performed,
and further studies are needed on patients in the early stage of the disease.

Key words: Balkan Endemic Nephropathy (BEN), immunological study, serum com-
plement, immunoglobulins, autoantibodies, immunohistology.

Introduction

Balkan Endemic Nephropathy (BEN) is a chronic tubulointerstitial
nephritis (TIN) with an insidious onset and slow progression to terminal renal
failure. It was first described in Serbia [1] and in Bulgaria [2]. It affects people
living in the alluvial plains along the tributaries of the River Danube in Serbia,
Bosnia, Croatia, Bulgaria and Rumania [3].

In TIN an immune response to either foreign antigens or auto-antigens
may cause renal damage by predominantly humoral or cell-mediated reactions
[4]. In contrast with glomerular injury, cell-mediated reactions predominate over
humoral mediated mechanisms in the pathogenesis of tubulointerstitial lesions
[5]. Tubulointerstitial infiltrates are the hallmark of any form of TIN. They
include, to variable degrees, neutrophils, T- and B-lymphocytes, macrophages,
natural killer and plasma cells.

The predominant pathology of BEN is that of a chronic, multifocal
interstitial nephritis, with rare infiltrates [6, 7]. Multifocal chronic inactive scle-
rosing non-specific lesions regularly found in the kidneys of earlier stages of
BEN may suggest accelerated ageing triggered by long-lasting low-dose expo-
sure to an unknown environmental nephrotoxic and mutagenic agent. The fin-
dings are non-specific and similar to those associated with ageing [8—10]. Si-
milar nonspecific findings are associated with nephrotoxic metals such as lead
[11], cadmium [12] and lithium [13]. Histological changes in BEN share simila-
rities with renal damage caused also by ochratoxin A [14], aristolochic acid [15]
and polycyclic aromatic hydrocarbons [16].

Few observations on the deposition of immunoglobulins (Igs) and com-
plement components in kidney biopsies of BEN patients have been reported.
Glomerular and vascular staining for immune reactants has been mainly nega-
tive or insignificant [6,17]. Deposits of C3 along the tubular epithelium correla-
ted with the intensity of tubulo-interstitial changes and the degree of proteinuria.
An immunohistological investigation of renal tissue from six patients with BEN
was performed [17]. Focal deposits of C3 and IgM were found in some glome-
ruli, but they were not uniform and could not be placed in any form of glomeru-
lonephritis. In ten cases with pyelonephritis, including cases with renal calculo-
sis, glomerular deposits of C3 (positive in 60% of cases), [gG (positive in 20%
of cases), and IgM (40%) were often found. In some tubules positive protein
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cylinders for IgG (30%), IgM (40%) and IgA (50%) were found. Small deposits
could also be found in some tubular cells. Discrete deposits of IgM and IgA
were found in interstitial blood vessels. By direct or indirect immunofluores-
cence, Vizjak et al. [18] tested deposition of IgA, IgG, IgM, C3, Clq, C4 fib-
rin/fibrinogen, albumin, B2-microglobulin (beta 2m) and Tamm-Horsfall glyco-
protein (THG) on frozen renal tissue sections in 52 BEN patients. Glomerular
findings were negative or mostly insignificant, with a mild or moderate mesan-
gial deposition of IgM in 16, IgA in 11, IgG in three, C3 in 15, Clq in two, C4
in one and fibrin/fibrinogen in two cases, respectively. The predominance of
mesangial IgA deposits in five cases suggested IgA glomerulonephritis (GN)
concomitant with BEN. Homogeneous lumpy or granular deposits in small extra-
glomerular vessels contained IgM in nine, C3 in 45, Clq in three cases, and C4
in one case. Focal linear or granular C3 was noted along the tubular basement
membrane in eight cases.

In 1975 Radoni¢ et al. reported on tubular antibasement membrane anti-
bodies in sera of patients with BEN [19]. Serum of 21 BEN patients from the
endemic region west of Slavonski Brod was tested by the indirect fluorescence
method. None of 21 sera showed positive antibodies against tubular basement
membranes. In the study by Macanovic et al., anti-glomerular and anti-tubular
basement membrane antibodies were not detected by the indirect immunofluo-
rescence method [20].

Any significant activation of either the classical or the alternative
pathway of the complement system in BEN. The minor modifications observed
in some patients with BEN may be a result of the pathological process rather
than being directly associated with their cause [21]. Serum immunoglobulins in
BEN patients were in the normal range. Cryoglobulins were not found in the
early stages of BEN [22].

The aim of this study was to reexamine serum complement and immu-
noglobulin levels in patients with BEN in the early stage of the disease; to study
autoantibodies (anti-thyroid, anti-smooth muscle, anti-mitochondrial, anti-parie-
tal, anti-nuclear, and anti-DNA) in these patients; and, finally, to reassess the
immunohistology in the kidney biopsies. A review of the immunological studies
in BEN will be presented.

Participants and Methods

Study subjects

Forty-five BEN patients in the early stage of disease, from the South
Morava Region, were included in this study. Diagnosis of BEN was made accor-
ding to criteria previously described [23]. Fifty-five apparently healthy controls,
matched for age and sex, from the neighoubouring control villages, were selected.
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Methods

Serum complement and immunoglobulin levels were determined by the
Immunochemistry system of Beckman. Autoantibodies were detected in the sera
by the indirect fluorescence method or by radioimmunoassay (anti-single stran-
ded DNA). Immunofluorescent microscopy was used for 10 kidney biopsy sam-
ples treated with FITC conjugated antisera for IgG, IgM, IgA, C3, Clq, C4 and
fibrin/fibrinogen.

Statistical analysis

Data were analysed using Jandel SigmaStat® statistical software for
Windows Version 2.0, and expressed as means £ SD. Unpaired Student’s t-test
was used to test differences between the groups. A P value of less then 0.05 was
considered statistically significant.

Results

Serum complement and immunoglobulin levels

The C3 complement component in BEN patients was significantly decrea-
sed (P < 0.001) compared to the healthy control level (Table 1). C4 was within
the limits of normal. The IgM level in BEN patients was significantly (P < 0.05)
lower than in the healthy controls, IgG and IgA were within the limits of normal.

Table 1 — Tabela 1
Serum complement and immunoglobulin levels in patients with BEN
Huso na xompnement u umyno gnobyrunu xaj payuer tu co bBEH

Control BEN

C3, g/L 1.00 £ 0.24(0.93-1.06) 0.81 £0.25(0.73-0.89)
0.94 (0.92-0.94) 0.78 (0.76-0.85)*

C4, g/L 0.42+0.12 0.46+0.14
0.42 (0.35-0.45) 0.45(0.41-0.50)

IgG, g/L 14.14 £2.47 (13.47-14.81) 14.93 £3.92 (13.70-16.15)
14.38 (13.21-15.18) 14.38 (13.21-16.00)

IgA, g/L 2.49 £ 0.85 (2.26-2.72) 2.8 +£1.04 (2.51-3.15)
2.46 (2.06-2.71) 2.71 (2.30-3.15)

IgM, g/L 1.54 £0.47 (1.41-1.66) 1.40 £0.62 (1.20-1.59)
1.45 (1.38-1.59) 1.25 (1.06-1.38)**

Mean values + SD are given, with 5-95% value in parenthesis. Median with 5-95%
value in parenthesis.

*P <0.001 vs. control

**P < 0.05 vs. control
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Autoantibodies

Anti-thyroid antibodies were detected in 5/45 BEN patients, anti-pari-
etal in 7/45 patients and ANA in 2 BEN patients. No anti-smooth muscle or
anti-mitochondrial antibodies were detected in any BEN patient (Table 2). Anti-
DNA antibodies in a titer higher than 25 units/ml were not detected in BEN
patients.

Table 2 — Tabela 2
Autoantibodies in the sera of patients with BEN
Aetoantutena 6o cepym na payuent co bEH

Antibodies Grade 1 Grade 2 Grade 3
Antii-thyroid 1 2 2
Anti smooth-muscle 0 0 0
Anti-mitochondrial 0 0 0
Anti-parietal 2 2 3
Anti-nuclear 0 2 0

The presence of autoantibodies was graded from 1 (small) to 3 (high).

Kidney immunofluorescent studies

Glomerular findings were negative or insignificant, with mild mesan-
gial deposition of IgM and C3 in some glomeruli. Focal linear or granular C3
deposits were noted along the tubular basement membrane in two cases. Weak
granular deposits of C3 were noted in the small interstitial vessels of six patients.

Discussion

Previous studies on humoral immunity in BEN have shown no major
role of immunity in the pathogenesis of BEN. We re-examined serum comple-
ment and serum immunoglobulin levels in 45 patients in the early stage of BEN.
Some minor decrease of C3 complement component was demonstrated, similar
to that in the previous study [21]. Studies of various complement components
with appropriate controls were performed on 150 sera from the South Morava
River region. Five groups of subjects were analysed: patients with BEN at the
initial stage, patients with suspected BEN, BEN patients on haemodialysis, per-
sons from endemic families but without any kidney disease, and healthy indi-
viduals living in this region. A complete complement study of 4 families with
BEN was also performed. Several complement components were studied: CH50,
C3, C4, C3 Activator, C1sINA, Clq, C5 components and C3 Nef activity. No
consistent alteration of the complement system was found in any group. Howe-
ver, BEN patients on haemodialysis exhibited a moderate decrease of CH50 and
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C3. In patients with BEN at the initial stage and patients with suspected BEN,
17% and 12% of patients respectively had a mild decrease of CH50 only. Six
out of 18 patients with BEN at the initial stage had a decreased C3 component.
Groups 4 and 5 were completely comparable to the control group outside of the
BEN area. These results do not reveal any significant activation of either the
classical or the alternative pathway of the complement system in BEN. The
minor modifications observed in some patients with BEN may be a result of the
pathological process rather than being directly associated with their cause.

A few studies on cell-mediated immunity in BEN were performed, with
no definitive conclusion. Belovezhdov has studied a delayed type of hypersensi-
tivity in BEN patients [24]. Three groups of patients were studied: 31 BEN pati-
ents, 30 patients with chronic pyelonephritis and a control group of 30 healthy
individuals, using antigens from renal tubular cells and from glomerular basement
membrane (GBM). A positive result indicating cell-mediated autoimmunity to
renal tubular antigen (RTA) was obtained in 22/31 (70.9%) of patients with BEN.
Three BEN patients (9.6%) gave a positive result with GBM antigen. Positive
results either with RTA or GBM were not obtained in patients with chronic pye-
lonephritis and healthy controls. BEN patients showed a significantly decreased
response to phythohemagglutinin transformation in the peripheral lymphocyte
culture, in contrast to patients with chronic pyelonephritis and healthy controls.

Twelve BEN patients from the Vitina area, all but two in advanced re-
nal failure, were studied by Polenakovic and Karanfilski [25]. Normal human
renal tissue antigen (RTA) was used as a specific antigen. In 5 patients with
BEN, RTA inhibited leukocyte migration, i.e. the test was positive. In all 12 pa-
tients lymphocyte migration was inhibited by phytohemagglutinin.

Savic et al. studied cell-mediated immunity in 19 BEN patients by
using an E-rosette forming test and a leukocyte migration inhibition test (LIF)
[26]. Only 3 patients had serum creatinine in the normal range, 16 had some de-
gree of chronic renal failure. The number of E-rosette forming cells was 3.8
times lower in BEN patients compared to healthy controls; the mean LIF index
for PPD and Candida antigen was, however, similar in BEN patients and heal-
thy controls. From this study, any pathogenic role of cell-mediated immunity in
BEN could be established requiring patients in the early stage of the disease,
and testing with several in vitro tests.

The features of BEN, such as unknown physiopathogenicity with an un-
known causal agent, hereditary but weak penetrance with no simple Mendelian
segregation, and a chronic course, are the common features of all diseases asso-
ciated with histocompatibility antigens (HLA) and therefore having a substan-
tial immunogenetic background. This prompted a study on BEN in two different
ways: to compare the frequencies of HLA antigens in a group of unrelated
patients with the group of healthy controls, and second, to study families in order to
see whether affected relatives share HLA haplotypes more often than expected
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[27]. Two groups of patients from two distinct endemic areas (Slavonski Brod
and Ni§), three control groups (two from the endemic area and one common
country control) and seven families of patients were studied for HLA-A, -B and
-DR antigens. No significant correlation of HLA-A, -B and -DR antigens was
found. The segregation of HLA haplotypes in families of patients suggests some
interesting hypotheses on inheritance and etiology but needs confirmation in a
larger number of informative families.

Kidney immunofluorescent studies in BEN are nonspecific. Glomerular
findings were negative or insignificant, with mild mesangial deposition of IgM
and C3 in some glomeruli. Focal linear or granular C3 deposits were noted along
the tubular basement membrane in some cases. Week granular deposits of C3
were noted in the small interstitial vessels of some patients. The predominance
of mesangial IgA deposits in five cases by Ferluga et al. [7] and two cases by
Dojcinov et al. [6] suggested IgA glomerulonephritis (GN) concomitant with
BEN. Although humoral immune mechanisms would not appear to play a pa-
thogenetic role in BEN, immunohistologic examinations are important in the
recognition of possible concomitant immune complex-mediated GN.
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Pe3snme

MMYHOJIOIIKHU CTYJIMU KAJ BAJTKAHCKA EHJIEMCKA
HE®POIIATHJA (BEH)

Moaenaxosuk M.,' Yykypanosuxk P.,> Capuxk B.,”
JosanoBuk M., Crepanosui B.”

"Maxeooncka axademuja na nayku te u yme tnoc tute, Cxopje, P. Makedonuja
‘Unctutyt 3a negpporoguja u xemooujanusa, Huw, Cpbuja
SUuctutyt sa anatomuja, Meduyuncku gaxyntet, Huw, Cpouja

I]en. ]la ce mpeucnuTa HUIBOTO HA KOMIUIEMEHTOT U Ha HIMYHOIJIOOYJIMHHUTE BO
CepyMoOT Kaj MaiueHTH co OajikaHcka eHnemcka Hedpomnaruja (BEH) Bo panmor cra-
IuyM Ha OoiecTa; Kaj OBHE NMAlMEeHTH Jla ce UCIIeaaT aBTOAHTUTENAaTa (AHTH-THPEOUIHH,
aHTHTENaTa ClpeMa MasHHUTE MYCKYJIM, aHTH-MUTOXOH/IPUjAJIHU, aHTH-TIAPUETANIHH, aHTH-
Hykieapuu u antu-JIHK); 1 xoHeuHo, &a ce mpoleHH MMYyHOXHCTOJOTujara Ha Oy0-
pexnute Guoncun ox nammenture co BEH. Ke ce mpukake peBHja HA MMyHOJIOLIKH
cTyanu Kaj nanuenT co BEH.
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Metoou. Bo oBaa crynuja Oea BKIIy4€HHM YETHPHECET M MET MAaleHTH BO pa-
HUOT cTaguyM Ha 6onecta (BEH) on pernonor na Jyxna Mopasa. bea cenexrupanu me-
JIECET W TeT 3/IpaBU KOHTPOJIM, CO COOJIBETHA BO3PACT M IOJI O] COCEIHUTE KOHTPOIIHH
cena. HUBOTO Ha KOMIIIEMEHT M MMYHOIJIOOYJIMHHUTE BO CEpyMOT Oea OJpeleHH CO
UMYHOXEMHCKHOT cHCTeM Ha Beckman. ABroaHTuTenara Gea oxpeayBaHHd BO CEPYMOT
SO MHIUPEKTEH (IIyOPECHEHTEH METO WIH CO pamuoumyHoecej (anti-single stranded
DNA). myHo(iryopecieHTeH MUKPOCKOIT Oellle KOPUCTEH 3a Iperie]] Ha OyOpekHOTO
TkuBO 6oeno co FITC kxonjyrupanu antucepymu 3a IgG, IgM, IgA, C3, Clq, C4 u
¢GbubdpuH/GUOPHUHOTEH.

Pesyntatu. C3 Bo cepymoT Ha manuenTn co BEH Oemie HamaneH criopeneHo
co 31paBy Jimna kako koHTpona (p < 0.001), I[gM Bo cepymoT Oelre McTo Taka HaMaJleH
(p < 0.05). AntuTHpeounnuTe aHTUTena Oca OTKpHUEHH Kaj 5/45 mamumentu co BEH,
aHTUNapueTanHu kaj 7/45 manuentn n ANA kaj nBa nanuenta co bEH. He ce Hajnenn
aHTUTENa KOH Ma3HHUTE MYCKYJH, aHTH-MHUTOXOHApHjanHu u aHturena koH JJHK kaj
HueneH nanumeHT co BEH. UmyHodmyopeceneHTHUTE HcnenyBama Ha 10 mapuuma
OyOpeXHO TKHBO JOOWEHO CO OWOICHja MOKaXKalle PEeTKO, Hecmeuu(puIHO, (HOKAITHO,
ME3eHI'HjaTHO naTajoxyBame Ha C3 n Ha IgM Bo HEKOM TIIOMEpYIH U PETKU JACHO3UTH
(natanoxyBame), T1aBHO Ha C3, BO TyOyJIUTE U BO €KCTparioMepyIapHUTE CaJI0BH.

3aknyuok. XyMOpaTHUTE UIMyHH MEXaHW3MH M3TJIE/a JIeKa HE UrpaaT maTore-
HeTcka ynmora Bo BEH. Manky cTyoum ce HampaBeHH 3a LENyJIapHHOT UMYHHTET Kaj
BEH u notpeOHU ce MOHATAMOIIHH UCIeIyBamba Kaj MalUeHTH BO PAHUOT CTaIUyM Ha
Oonecra.

Kayunu 300poBu: Oankancka eanemcka Hedpomnatuja (BEH), mMyHONMONIIKN CTY MU,
KOMIUIEMEHT BO CEPYMOT, IMYHOTJIOOYJINH, aBTOAHTHUTENa, UMyHOXHCTOJIOTHja.
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Table 1. Serum complement and immunoglobulin levels in patients with BEN
Huso na komnaemenm u umuyoenobyrunu xaj nayuenmu co bEH

Control BEN
C3, g/L 1.00+£0.24(0.93-1.06) | 0.81+0.25(0.73-0.89)
0.94 (0.92-0.94) 0.78 (0.76-0.85)*
C4, g/l 0.42+0.12 0.46+0.14
0.42 (0.35-0.45) 0.45(0.41-0.50)
IgG, g/L 14.14+2.47 (13.47- 14.93+3.92 (13.70-
14.81) 16.15)
14.38 (13.21-15.18) 14.38 (13.21-16.00)
IgA, g/L 2.49+0.85 (2.26-2.72) | 2.8+1.04 (2.51-3.15)
2.46 (2.06-2.71) 2.71 (2.30-3.15)
IgM, g/L 1.54+0.47 (1.41-1.66) | 1.40+0.62 (1.20-1.59)
1.45 (1.38-1.59) 1.25 (1.06-1.38)**

Mean values + SD are given, with 5-95% value in parenthesis. Median with5-

95%

value in parenthesis.
*P<0.001 vs. control
**P<0.05 vs. control
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Table 2. Autoantibodies in the sera of patients with BEN
Aemoanmumena 8o cepym na nayuenm co BEH

Antibodies Grade 1 Grade 2 | Grade 3
Antii-thyroid 1 2 2
Anti smooth-muscle 0 0 0
Anti-mitochondrial 0 0 0
Anti-parietal 2 2 3
Anti-nuclear 0 2 0

The presence of autoantibodies was graded from 1 (small) to 3 (high)
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Pesnme

HUMYHOJIOIIKH CTYAUHU KAJ BAJIKAHCKA EHJIEMCKA
HE®POITATUJA (BEH)

Tonenaxosuk M.,' Uykypanosuk P.,> Casuk B.,” Joanosuk M.,” Credanosuk B.”

' MakeoHCKa akajeMuja Ha HaykuTe U ymerHoctute, Ckonje, P. Makenonuja
? MuctutyT 3a Hedponoruja u Xemoaujanusa, Hum, Cpbuja
* MuctutyT 3a anaromuja, Meuuuscku pakyrer, Hum, Cp6uja

ea. [la ce npercnita HUBOTO HA KOMIUIEMEHTOT U Ha HUMYHOTJIOOYJIMHHUTE BO
cepyMoT Kkaj mamueHTH co bamkancka Enpemcka Hedpomatmja (BEH) Bo panmor
cTaguyM Ha OojecTa; Kaj OBHE NAlMEHTH Ja ce HCielaT aBTOAHTHUTeNara (aHTH-
TUPEOUHH, AaHTHUTENaTa CIpeMa Ma3HUTE MYCKYJH, aHTH-MHTOXOHJIpPHjaJIHH, AHTH-
napueranHy, aHTuHykineapun u  aHTH-JIHK); u KoHewHo, J5a ce mpoueHH
MMYHOXHCTOJIOTHjaTa Ha OyOpexnute Oumomcuu on mammentute co BEH. Ke ce
NIPUKaXe PEBHja Ha IMYHOJIOIIKK CTyIH Kaj narueHtu co BEH.

Metoau. Bo oBaa crynuja Oea BKIyYeHH YETHPHECET M IIET IMAlMEHTH BO
panuor craguym Ha 6onecra (BEH) ox pernonor Ha Jyxxna Mopasa. bea cenexrupanu
mefeceT W IeT 37paBH KOHTPOJIM, CO COOABETHA BO3PAacCT W MOJ OJ COCEAHUTE
KOHTPOJIHM cesla. HUBOTO Ha KOMIUIEMEHT W MMYHOIJIOOYJIMHUTE BO CEpyMOT Oea
OJIpeIeHN CO MIMYHOXEMHUCKHOT cucteM Ha Beckman. ABroantuTenara Oea oxpenyBaHu
BO CEpyMOT Ha WHIHMPEKTEeH (IyOpecleHTeH METOA WM CO paguouMyHoece] (anti-
single stranded DNA). myHo(iryopeciieHTeH MUKpOCKON Oelie KOPUCTEH 3a Mperie]
Ha OyOpesxHoTO TKMBO 60eHO co FITC komyrupanu antucepymu 3a IgG, IgM, IgA, C3,
Clq, C4 u ¢pubpus/pudpunoren.

Pesynratun. C3 Bo cepymor Ha marmentd co BEH Oemre 3HauajHO HamaneH
CIOpPEAEHO CO 3paBH JuIa kako kKoHTpoia (p<0.001), I[gM Bo cepymor Gerre rcto Taka
HamaieH (p<0.05). AHTHTHUpEOUHUTE aHTUTENa Oea OTKPHEHH Kaj 5/45 mammeHTH co
BEH, antunapueranuu kaj 7/45 manmentu u ANA kaj asa mauuenrta co BEH. He ce
HajJIeH! aHTHUTeNla KOH Ma3HUTE MYCKYJH, aHTU-MUTOXOHIpHWjaJlHM M aHTHTela KOH
JHK kaj nmenen maument co BEH. MmyHodmyopecenentHure ucnenyBama Ha 10
napunma OyOpeKHO TKMBO J00MEHO co OHoIcHja TOKakalle PeTKo, HeclenuduyHo,
(hokaTHO, ME3EHTHjAITHO UCTaNoXyBamke Ha C3 u Ha IgM Bo HEKOM IIIOMEpYJIM U PETKH
JIerno3uTn  (MCTajoXyBame), Bo mmaBHo Ha C3, Bo TyOymure ©  BO
EKCTparioMepyJIapHUTE Ca/I0BH.

3akaydok. XyMoOpaJHHTE HMYyHH MEXaHW3MH H3IJIea JeKa He wurpaar
narorerercka yyora Bo BEH. Manky cTyanu ce HanpaBeHH 3a LETyJIapHUOT UMYHHUTET
kaj BEH 1 noTpeOHM ce moHAaTaMONIHU UCIIelyBamba Kaj MalMeHTH BO PAHUOT CTaAnyM
Ha Goiecra.

Kayunu 360opoBu. bankancka Ennemcka Hedponaruja (BEH), umyHomonutku
CTyAnH, KOMIUIEMEHT  BO  CEpyMOT, UMYHOTJI00yJIHHO, aBTOAHTHUTENA,
NMYHOXHCTOJIOTH]a.
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