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The long-term accumulation of risk elements (As, Cd, Pb) originated from differently

contaminated soils in rat organism was investigated during a model two-generation

experiment. The effect of soil contamination level, gender, and length of exposure as well

as the interactions between risk elements and selected essential macro- and microelements

were studied. Rat diet contained 10% of individual soils (based on dry weight): (i) Fluvisol

heavily polluted by As, Cd, Zn, and Pb, (ii) Luvisol contaminated by As, Cd, and Zn, and (iii)

uncontaminated Chernozem. Male and female Wistar rats used for the experiment were

housed in cages in a room with controlled temperature for 60 days and were fed ad libitum

the mentioned diets. Subsequently, the pregnant females were continuously fed the

experimental diet until weaning when the young animals were separated to male and

female and fed the experimental diet till day 110 of age. The element contents in rat tissues

reflected the risk element contents in contaminated soils. The bioaccessibility and

bioavailability of the risk elements decreased in the order Cd>As>Pb and was affected by

the soil physicochemical parameters. No significant differences were observed between

male and female rats as well as between the first and the second generation. However,

interactions were reported among the risk elements where the high cadmium content in

Fluvisol resulted in increasing arsenic accumulation in the rat liver. Moreover, arsenic–

copper interactions were observed where significant increase of the copper level was

determined in kidney of the animals fed Luvisol exceeding 50-fold the maximum

permissible limits for As content in agricultural soils. Among the hematological and

biochemical characteristics of rats, total erythrocyte count (Er), hematocrit (Hct) increased

confirming adverse effect of soil-derived risk elements especially in male rats.  

Keywords:

Keywords: risk elements; soil; soil ingestion; liver; kidney; blood; Rattus norvegicus

download PDF

IF (Web of Science)

2017: 0.955 

5-Year Impact Factor: 1.06

Q3 (33/60) – Agriculture, D

Animal Science 

SJR (SCOPUS)

2017: 0.443 – Q2 (Animal S

and Zoology)

 Share

New Issue Alert

Join the journal on Faceb

Abstracted / Indexed in

Agrindex of AGRIS/FAO d

Animal Breeding Abstrac

CAB Abstracts 

CNKI 

Current Contents /Agric

Biology and Environment

Sciences 

Czech Agricultural and Fo

Bibliography 

DOAJ (Directory of Open 

Journals) 

Food Science and Techno

Abstracts 

Google Scholar 

ISI Web of Knowledge  

J-Gate 

Science Citation Index Ex

SCOPUS 

TOXLINE PLUS 

Web of Science

Licence terms

All content is made freely

for non-commercial purp

users are allowed to copy

redistribute the material,

transform, and build upo

material as long as they c

source.

Open Access Policy

This journal provides imm

open access to its conten

principle that making res

freely available to the pub

supports a greater global

exchange of knowledge.

Contact

Ing. Gabriela Vladyková 

Executive Editor (Editoria

publication) 

e-mail: cjas

Ing. Kateřina Kheilová 

Executive Editor (submiss

editorial system) 

e-mail: cjas@af.czu.cz

Address

®

®

®

https://www.cazv.cz/
https://www.agriculturejournals.cz/web/
https://www.agriculturejournals.cz/web/
https://www.agriculturejournals.cz/web/cjas/
https://www.agriculturejournals.cz/web/about/
mailto:cjas@cazv.cz
https://www.agriculturejournals.cz/web/cjas/subscription/
https://www.agriculturejournals.cz/addArticle?journal=CJAS
https://www.agriculturejournals.cz/web/cjas.htm?type=futureArticles
https://www.agriculturejournals.cz/web/cjas.htm?type=volume&volume=63
https://www.agriculturejournals.cz/web/cjas.htm?type=volume&volume=62
https://www.agriculturejournals.cz/web/cjas.htm?type=volume&volume=61
https://www.agriculturejournals.cz/web/cjas.htm?type=volume&volume=60
https://www.agriculturejournals.cz/web/cjas.htm?type=volume&volume=59
https://www.agriculturejournals.cz/web/cjas.htm?type=issue&volume=59&issue=No1
https://www.agriculturejournals.cz/web/cjas.htm?type=issue&volume=59&issue=No2
https://www.agriculturejournals.cz/web/cjas.htm?type=issue&volume=59&issue=No3
https://www.agriculturejournals.cz/web/cjas.htm?type=issue&volume=59&issue=No4
https://www.agriculturejournals.cz/web/cjas.htm?type=issue&volume=59&issue=No5
https://www.agriculturejournals.cz/web/cjas.htm?type=issue&volume=59&issue=No6
https://www.agriculturejournals.cz/web/cjas.htm?type=issue&volume=59&issue=No7
https://www.agriculturejournals.cz/web/cjas.htm?type=issue&volume=59&issue=No8
https://www.agriculturejournals.cz/web/cjas.htm?type=issue&volume=59&issue=No9
https://www.agriculturejournals.cz/web/cjas.htm?type=issue&volume=59&issue=No10
https://www.agriculturejournals.cz/web/cjas.htm?type=issue&volume=59&issue=No11
https://www.agriculturejournals.cz/web/cjas.htm?type=issue&volume=59&issue=No12
https://www.agriculturejournals.cz/web/cjas.htm?type=volume&volume=58
https://www.agriculturejournals.cz/web/cjas.htm?type=volume&volume=57
https://www.agriculturejournals.cz/web/cjas.htm?type=volume&volume=56
https://www.agriculturejournals.cz/web/cjas.htm?type=volume&volume=55
https://www.agriculturejournals.cz/web/cjas.htm?type=volume&volume=54
https://www.agriculturejournals.cz/web/cjas.htm?type=volume&volume=53
https://www.agriculturejournals.cz/web/cjas.htm?type=volume&volume=52
https://www.agriculturejournals.cz/web/cjas.htm?type=volume&volume=51
https://www.agriculturejournals.cz/web/cjas.htm?type=volume&volume=50
https://www.agriculturejournals.cz/web/cjas.htm?type=volume&volume=49
https://www.agriculturejournals.cz/web/cjas/editorial-board/
https://www.agriculturejournals.cz/web/agricecon/wp-content/uploads/sites/2/CAAS-JOURNALS-ETHICAL-STANDARDS_final_2018.pdf
https://www.agriculturejournals.cz/web/cjas/wp-content/uploads/sites/3/List-of-reviewers-2017.pdf
https://www.agriculturejournals.cz/web/cjas/wp-content/uploads/sites/3/CJAS_authorDeclaration.pdf
https://www.agriculturejournals.cz/web/cjas/wp-content/uploads/sites/3/copyright-transfer-statement-1.pdf
https://www.agriculturejournals.cz/web/cjas/wp-content/uploads/sites/3/CJAS_authorInstruction.pdf
https://www.agriculturejournals.cz/web/manuscript-submission-teplates/
https://www.agriculturejournals.cz/web/cjas/fees/
https://www.agriculturejournals.cz/addArticle?journal=CJAS
https://www.agriculturejournals.cz/web/cjas/subscription/
https://doi.org/10.17221/7653-CJAS
https://www.agriculturejournals.cz/publicFiles/133220.pdf
https://www.agriculturejournals.cz/publicFiles/133220.pdf
https://www.facebook.com/sharer/sharer.php?u=https%3A%2F%2Fwww.agriculturejournals.cz%2Fweb%2Fcjas.htm%3Fvolume%3D59%26firstPage%3D416%26type%3DpublishedArticle
https://www.facebook.com/Czech-Journal-of-Animal-Science-800201643486611/


2018/11/30 Article | Czech Journal of Animal Science

https://www.agriculturejournals.cz/web/cjas.htm?volume=59&firstPage=416&type=publishedArticle 2/2

Czech Journal of Animal S

Czech Academy of Agricu

Sciences 

Slezská 7 

120 00 Praha 2 

Czech Republic

© 2018 Czech Academy of Agricultural Sciences


