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Meeting Report

Endemic Nephropathy and Urinary Tract Tumors in the Balkans1

Balkan endemic nephropathy is a disease which affects pop
ulations in certain very localized areas of Bulgaria, Yugoslavia,
and Romania. The disease is associated with a high frequency
of carcinoma of the kidney pelvis, ureter, and urinary bladder
and often affects several members of the same family. In view
of the large number of studies that have been carried out at
national and international levels to try to elucidate the etiology
of the disease, scientists from these three countries and an
international group of experts were convened to discuss the
present state of research and to decide on future approaches to
determine the underlying causative factors for both BEN2 and

urinary tract tumors.

Epidemiology and Cytogenetic Effects

Studies on migrant populations and on twins have not estab
lished a clear genetic basis for the disease but rather point to
environmental factors.

The incidence of BEN and urinary tract tumors appears stable
in the endemic areas of Yugoslavia, according to R. Plestina,
but in the endemic Vratza district of Bulgaria, I. N. Chernoz-
emsky reported, there has been a trend for an increasing spread
of these diseases, resulting in a gradual affecting of new house
holds and villages. In the latter area, the relative risk of patients
with BEN developing urinary tract tumors is 90-fold higher
than in the population from nonendemic villages, and the age-
adjusted incidence per 100,000 is 104 in females and 89 in
males. In a pilot study in Bulgaria, it was found that lympho
cytes of 14 of 16 patients with BEN had various numerical and
structural chromosome aberrations; markers indicating main
products of reciprocal translocations and small cell clones were
also discovered. Chromosomes 1, 2, 3, 4, and X were mainly
involved at predominant loci, according to G. Manolov. Among
patients with BEN and children from endemic families, the
frequency of spontaneous sister chromatid exchanges was not
higher as compared to controls. However, after in vitro treat
ment with mitomycin C, L. Parvanova noted, the level of
frequency of sister chromatid exchanges doubled only in lym
phocytes from both patients and clinically healthy children from
affected families.

Pathology and Possible Role of Mycotoxins in the Etiology

A number of hypotheses for the involvement of environmen
tal factors, such as heavy metals, molds, radiation, compounds
in drinking water (organic extracts), and silica and viruses, in
BEN have been investigated. Thus far none of these suspected
exposures has gained sufficient epidemiolÃ³gica! support. The
hypothesis that mycotoxins may be linked to this disease has
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International Cancer Congress in Budapest, Hungary, was attended by about 30
participants among whom the speakers were: P. Bach (Institute of Industrial and
Environmental Health and Safety, University of Surrey, Guildford, United King
dom); M. Castegnaro (International Agency for Research on Cancer, Lyon,
France); I. Chernozemsky (Institute of Oncology, Sofia, Bulgaria); E. Hietanen
(Department of Physiology, University of Turku, Turku, Finland); P. Krogh
(Department of Microbiology, Royal Dental College, Copenhagen, Denmark); G.
Manolov (Institute of Oncology, Sofia, Bulgaria); I. Nicolov (Institute of Oncol
ogy, Sofia, Bulgaria); L. Parvanova (Institute of Oncology, Sofia, Bulgaria); T.
Petkova-Bocharova (Institute of Oncology, Sofia, Bulgaria); and R. Plestina,
(Institute of Medical Research and Occupational Health, Zagreb, Yugoslavia).

1The abbreviations used are: BEN, Balkan endemic nephropathy; OA, ochra-

toxin A.

been receiving more support from laboratory and human studies
in recent years. OA has already been demonstrated to be the
cause of mycotoxin-related porcine nephropathy in Denmark,
although other nephrotoxic mycotoxins, such as citrinin and
the fungal quiÃ±onesxanthomegnin and viomellein may also be
involved. OA has shown nephrotoxic properties in all animal
species tested thus far, including birds and mammals. OA has
also been demonstrated to be a renal carcinogen in male mice.
Thus far no renal tumors have been detected in swine affected
by naturally occurring or experimentally induced mycotoxin
porcine nephropathy. However, only female swine, which were
sacrificed after only 2 years, have been used in experimental
OA studies. Thus the potential of OA as a renal carcinogen in
swine cannot be evaluated, as P. Krogh observed. A two-stage
model for the induction of upper urothelial carcinoma in rats
has been developed which offers advantages as a model system
in which both analgesic- and Balkan nephropathy-associated
carcinoma could be studied; however, as P. Bach pointed out,
OA and other mycotoxins have not been tested in this system.

In view of these observations, the possible involvement of
OA in BEN/urinary tract tumor has been further investigated.
In Yugoslavia, OA has been found as a contaminant of food
stuffs, including cereals, cereal-derived food, and pork meat;
Plestina noted that OA contamination was more frequent in
areas where BEN is endemic than in disease-free areas. M.
Castegnaro observed that similar results were also obtained in
Bulgaria, where a pilot study showed that 65% of the samples
of cereals and beans consumed by affected families were con
taminated by OA, whereas only 19% of samples from nonaf-
fected households in the endemic area were so contaminated.
Plestina noted that OA binds to serum albumin and more
specifically to an unidentified protein with a molecular weight
of 20,000. In blood, protein-bound OA has been detected in
inhabitants of an endemic area of Yugoslavia, according to
Plestina, and in Bulgaria, it has been detected more frequently
and at higher levels in family members with BEN and urinary
tract tumor than in control families within or outside the
endemic area, as reported by T. Petkova-Bocharova. Taken
together, these results confirm that OA exposure arises from
contaminated food.

OA Metabolism

Many environmental carcinogens require oxidative metabo
lism by the cytochrome P-450-dependent monooxygenase sys
tem to exert carcinogenic and toxic properties. The use of
debrisoquine as a probe drug to study the oxidative metabolic
competence of individuals has been proposed. An association
has already been found between extensive metabolizers of de
brisoquine and some populations at higher risk for lung, colon,
and liver cancer after environmental exposure to carcinogens
in tobacco smoke or carcinogens occurring environmentally,
such as aflatoxins. In a recent pilot study in Bulgaria, I. Nicolov
reported that subjects in high and low risk areas of BEN and/
or urinary tract tumor were phenotyped using debrisoquine. It
was found that among patients with BEN or patients with
urinary tract tumor and BEN combined, affected subjects were
more frequently extensive metabolizers of debrisoquine than
were unaffected persons. Using two rat strains phenotyped as
extensive and slow metabolizers of debrisoquine, E. Hietanen
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observed that extensive metabolizers of debrisoquine also ex- establish a cause/effect relationship and identify individuals at
tensively metabolized OA to its 4-hydroxy metabolite both in high risk for BEN and/or urinary tract tumor. Studies are
vitro and in vivo. It is not known which metabolic pathways are warranted to elucidate the mechanism of OA as a DNA-dam-
required for OA to exert its nephrotoxicity and/or carcinogen- aging agent and to search for nontoxic drugs which could
icity, but studies on this subject are currently in progress. protect individuals against nephrotoxicity of this mycotoxin.

Conclusion
Marcel Castegnaro

The available data suggest future research along several lines Helmut Bartsch3
including analytical epidemiolÃ³gica! studies, search for both International Agency for Research on Cancer
adducts of carcinogens with cellular macromolecules, and on- J50 coun Ã•Â¡bertjhomas
cogene activation in urothelial neoplasms. The recent findings 69372 Lyon Cedex 08, France
in humans and animals showing polymorphism in OA oxida
tion and some other data suggest that genetic and environmen- . Chernozemskv
tal factors are involved in the etiology of BEN. However, further Cancer Cell Grouo
integrated laboratory and epidemiolÃ³gica! investigations are Darven't a
required, particularly molecular dosimetry studies, to assess â€ž,. ..,, â€ž,
individual exposure to OA and to monitor its toxic effects in : * '

exposed populations. The results of such Studies could better â€¢'To whomrequestsforreprintsshouldbeaddressed.
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