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Abstract: Xenobiotics are chemicals found in an organism but they are not normally produced or expected to be present in 
it. Pollution of the environment and contamination of animals is serious problem in many countries. Target of this study was 
to estimate the effects of various environmental factors on structure and function of animal reproductive organs. In ovaries 
cadmium causes decrease of the relative volume of growing follicles and the number of atretic follicles is significantly 
increased. The most frequent ultrastructural alterations are undulation of nuclear membrane, dilatation of perinuclear cistern 
and endoplasmic reticulum. Various alterations were also found in the relative volume and follicular antrum formation. In 
testes, the administration various xenobics (Cd, Pb, Ni, Hg, Co) results in undulation of basal membrane, dilatation of blood 
vessels in interstitium and occurrence of empty spaces in germinal epithelium. Decreased relative volume of germinal 
epithelium, increased relative volume of interstitium and increased apoptosis occurrence suggests damaged interstitium and 
revealed occurrence of oedema was the most significant change. In vitro studies confirm dose– and time–dependent decrease 
of spermatozoa motility and alterations of cell membrane integrity. 
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I. INTRODUCTION 
 
Pollution of the environment and contamination of 
animals including game with cadmium is serious 
problem in most countries.1 Increasing concern about 
environmental pollution calls for advanced and rapid 
methods to estimate ecological toxicity.2  
 
Xenobiotics, including heavy metals, exist in nature 
as complex mixtures of compounds with possible 
interactions. Animal studies on the toxicity of heavy 
metals have been widely used as model to simulate 
the impacts of environmental pollution on the human 
health.3 

 

It has been reported that many metals have negative 
effects on the reproduction in animals.4 In the study 
of male blood and semen specimens weak 
correlations were demonstrated between blood 
plasma zinc concentrations and sperm count, sperm 
motility and abnormal sperm morphology.5 In the 
study describing the influence of environmental 
cadmium on testicular proliferation in roe deer the 
results suggest delayed proliferation during the pre–
rutting period in animals with high cadmium 
exposure, but other indicators of the effects on the 
testis were not significant.6 Generally, it is interesting 
that elements with oxidation states II (cadmium, 
copper, lead, mercury, zinc, nickel) all show a strong 
affinity for ligands such as phosphates, cysteinyl and 
histidyl side chains of proteins, purines, pteridines, 
and porhyrins. Target of our study was to estimate the 
effects of various environmental factors on structure 
and function of animal reproductive organs. 

II. MATERIAL AND METHODS 
 
2.1. Experimental design 
The experiments were conducted on laboratory 
animals (females: rabbits for Cd; males: mice for Cd, 
Ni, rats for Pb, hamsters for Co). Animals were kept 
in cages, at standard conditions and fed with granular 
feed mixtures. Drinking water was available for all 
animals ad libitum. 
 
Females: Cd(CdCl2; Sigma Chemicals Company, St. 
Louis, MO): rabbitsHylaline(n=15; age=4 month); 
single i.p. dose 1.5 mg CdCl2 per kg b.w. (group A); 
killed after 48 h; p.o. dose for 5 months 1.0 mg CdCl2 
per kg b.w. (group B); control; untreated animals 
(group K);Males: Cd (CdCl2; Sigma): ICR mice 
(n=32; age=3 month); single i.p. dose 0.25 mg CdCl2 
per kg b.w. (group A); 0.5 mg CdCl2 per kg b.w. 
(group B) killed 48 h after cadmium administration; 
control; untreated animals (group K) –; Pb(PbNO3, 
Sigma): Wistar rats (n=17; age=6 month); single i.p. 
50 mgPbNO3per kg b.w. (group A); 25 mgPbNO3per 
kg b.w. (group B); 12.5 mgPbNO3per kg b.w. (group 
C) killed after 48 h; control; untreated animals (group 
K); Ni(NiCl2, Sigma): ICR mice (n=15; age=3 
month); single i.p. 20 mgNiCl2per kg b. w. (group A); 
40 mgNiCl2per kg b.w. (groupB) killed after 48 h; 
control; untreated animals (group K); Hg (HgCl2, 
Sigma): Wistarrats (n=20; age=6 month); single i.p. 
20 mg HgCl2 per kg b.w. (group A); 10 mg HgCl2 per 
kg b.w. (group B); 5 mg HgCl2 per kg b.w. (group C) 
killedafter 48 h; control; untreatedanimals (group K); 
Co(CoCl2, Sigma): syrianhamsters (n=21; 
age=6month); single i.p. 20 mg CoCl2per kg b.w. 
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(group A); 10 mg CoCl2per kg b.w. (group B); 5 mg 
CoCl2per kg b.w. (group C) killed after 48 h; control; 
untreated animals (group K). 

 
2.2. Histology and statistical analysis 
For ovary and testis observation, experimental 
animals were killed on appropriate days. Samples of 
ovary and testis were fixed in 10% formalin. After 
fixation the samples were dehydrated in a graded 
series of ethanol, saturated in benzene, benzene–
paraffin and embedded into paraffin. Blocks of 
samples were sectioned on a microtome and stained 
with heamatoxylin and eosin. Qualitative and 
quantitave parameters were analyzed on 
microphotographs (Olympus Provis AX, Japan) and 
for quantitative analysis morphometrical image 
analyser software (Image ProPlus, Media 
Cybernetica, NY) was used according to 
micromorphological criteria. From final data, basic 
characteristics were calculated (mean, SD, coefficient 
of variance, median) and differences by Student´s test 
were completed for each variable (software SPSS 
11.0.1; ID 11–2502–02348). 

 
 

III. RESULTS AND DISCUSSION 
 
3.1. Xenobiotic related reproductive alterations – 
ovary 
The effects of cadmium on the structure of ovary 
after an experimental administration were analyzed.7 
Decreased relative volume of growing follicles and 
increased stroma after cadmium administration were 
detected. The number of atretic follicles was 
significantly higher after administration of Cd. The 
most frequent ultrastructural alterations observed 
were undulation of external nuclear membrane, 
dilatation of perinuclear cistern and endoplasmic 
reticulum. In all studied types of cells mitochondria 
with altered structure were found. Alteration of 
nuclear chromatin contain following cadmium 
administration suggests degenerative functional 
changes. 
 
3.2. Xenobiotic related reproductive alterations – 
testes 
The effects of mercury administration on the 
testicular structure of adult rats were evaluated. In 
testis undulation of basal membrane, dilatation of 
blood vessels in interstitium and occurrence of empty 
spaces in germinal epithelium were observed. 
Decreased relative volume of germinal epithelium, 
increased relative volume of interstitium and 
increased apoptosis occurrence suggest damaged 
interstitium and revealed occurrence of edemas. The 
purpose of another study was to assess the effects of 
lead administration on the testicular structure of adult 
rats. In testes, dilatation of blood capillaries in 
interstitium, undulation of basal membrane and 
occurrence of empty spaces in seminiferous 

epithelium were detected. An apoptosis assay 
confirmed increased incidence of apoptosis in the 
spermatogenetic cells after the lead administration. 
The effect of cobalt on the testicular structure of adult 
golden hamsters was also analyzed. After a cobalt 
administration dilatation of blood capillaries in 
interstitium, undulation of basal membrane and 
occurrence of empty spaces in seminiferous 
epithelium was detected. All the data report negative 
effect of environmental contaminant on the function 
of testicular structures and are in correspondence with 
previous reports.8 

Some metals are essential for life, others have 
unknown biological functions, either favorable or 
toxic, and some others have the potential to produce 
diseases. Those causing toxicity are the ones, which 
accumulate in the body through the food chain, water, 
and air.9In a study describing the effects of nickel, a 
similar toxic metal, growth parameters during the 
experiment were significantly decreased mainly in the 
group with the highest nickel concentration.10 
 
CONCLUSIONS 
 
Target of this study was to estimate the effects of 
various environmental factors on structure and 
function of animal reproductive organs. In ovaries 
cadmium causes decrease of the relative volume of 
growing follicles and the number of atretic follicles is 
significantly increased. In testes, the administration 
various xenobics results in undulation of basal 
membrane, dilatation of blood vessels in interstitium 
and occurrence of empty spaces in germinal 
epithelium.  
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