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Summary: Balkan endemic nephropathy is a chronic tubulointerstitial disease with insidious onset, slowly 

progressing to end-stage renal disease and frequently associated with urothelial carcinoma of the upper urinary 

tract (UTUC). It was described in South-East Europe at the Balkan peninsula in rural areas around tributaries of 

the Danube River. After decades of intensive investigation, the causative factor was identified as the 

environmental phytotoxin aristolochic acid (AA) contained in Aristolochia clematitis, a common plant growing in 

wheat fields that was ingested through home-baked bread. AA initially was involved in the outbreak of cases of 

rapidly progressive renal fibrosis reported in Belgium after intake of root extracts of Aristolochia fangchi imported 

from China. A high prevalence of UTUC was found in these patients. The common molecular link between 

Balkan and Belgian nephropathy cases was the detection of aristolactam-DNA adducts in renal tissue and 

UTUC. These adducts are not only biomarkers of prior exposure to AA, but they also trigger urothelial 

malignancy by inducing specific mutations (A:T to T:A transversion) in critical genes of carcinogenesis, including 

the tumor-suppressor TP53. Such mutational signatures are found in other cases worldwide, particularly in 

Taiwan, highlighting the general public health issue of AA exposure by traditional phytotherapies.

Keywords: 
Balkan endemic nephropathy, aristolochic acid nephropathy, upper tract urothelial carcinoma, aristolochic acid, 
Aristolochia species

To access this article, please choose from the options below
View All

Article Tools

PDF (2 MB)

Download Images(.ppt)
About Images & Usage

Email Article 

Add to My Reading List

Export Citation

Create Citation Alert

Cited by in Scopus (5)

Request Permissions

Order Reprints
(100 minimum order)

Related Articles

All Content  Search Advanced Search 

Articles & Issues For Authors Journal Info Subscribe More Periodicals

< Previous Article Next Article >May 2019 Volume 39, Issue 3, Pages 284–296 

Bojan Jelaković, MD, PhD * Živka Dika, MD, PhD * Volker M. Arlt, PhD†,‡ Marie Stiborova, PhD§ Nikola M. 

Pavlović, MD, PhD|| Jovan Nikolić, MD¶ Jean-Marie Colet, PhD# Jean-Louis Vanherweghem, MD, PhD

Joëlle L. Nortier, MD, PhD ,††,1,

PlumX Metrics

Visit ScienceDirect

Access this article on
ScienceDirect

Environmental and Genetic Factors 
Influencing Kidney Toxicity
Seminars in Nephrology, Vol. 39, Issue 2

Mesoamerican Nephropathy
Seminars in Nephrology, Vol. 39, Issue 3

Nephropathy Associated With Animal, 
Plant, and Chemical Toxins in the Tropics
Seminars in Nephrology, Vol. 23, Issue 1

Genetic and Developmental Factors in 
Chronic Kidney Disease Hotspots
Seminars in Nephrology, Vol. 39, Issue 3

Traditional Medicines and Kidney Disease 
in Low- and Middle-Income Countries: 
Opportunities and Challenges
Seminars in Nephrology, Vol. 37, Issue 3



Financial support: Work at Charles University was supported by the Grant Agency of the Czech Republic (GACR 17
–12816S); work at King's College London was supported by the Wellcome Trust (101126/Z/13/Z and 101126/B/13/Z), 
and in part by the National Institute for Health Research, Health Protection Research Unit, Health Impact of 
Environmental Hazards at King's College London, in partnership with Public Health England and Imperial College 
London. The views expressed are those of the authors and not necessarily those of the National Health Service, the 
National Institute for Health Research, the Department of Health and Social Care, or Public Health England.

Conflict of interest statement: none.

© 2019 Elsevier Inc. All rights reserved.

Copyright © 2020 Elsevier Inc. All rights reserved. | Privacy Policy | Terms & Conditions | Use of Cookies | About Us | Help & Contact | Accessibility
The content on this site is intended for health professionals.

We use cookies to help provide and enhance our service and tailor content and ads. By continuing you agree to the use of cookies.
Advertisements on this site do not constitute a guarantee or endorsement by the journal, Association, or publisher of the quality or value of such product or of the claims made for it by its 
manufacturer.

< Previous Article Next Article >May 2019 Volume 39, Issue 3, Pages 284–296 


