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Summary 
 

Chromium is ubiquitos in the environment, occuring principally in trivalent and 
hexavalent forms. While Cr III is an essential nutrient, Cr VI is highly toxic and a strong 
oxidazing agent produced mainly by antropogenic sources. The aim of this study was the 
evaluation of morphological biomarkers of reproductive toxicity: body weight, weight of 
sexual organs (testes, epididymis) and sexual accessory glands (seminal vesicle, prostate 
and bulbo-urethral gland) in two generations. Potassium dichromate administration during 
two generation determined in male rats: decrease of genital organs and sexual accessory 
glands weight in experimental groups comparative to control groups, inversely correlated to 
exposure levels, with different significance of degree in F0 and F1 generations; more evident, 
with different significance of degree, decrease of genital organs and sexual accessory 
glands weight in F1 generation comparative to F0 generation.  
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Chromium is a lustrous, brittle, hard metal. Its color is silver-gray and it can 
be highly polished. It does not tarnish in the air, when heated it born and form the 
green chromic oxide. Chromium is unstable in oxygen, it immediately produces a 
thin oxide layer that is impermeable to oxygen and protects the metal below (13). 

Chromium is ubiquitos in the environment, occurring principally in trivalent 
and hexavalent forms. It is the sixth most abundant element in the earth’s crust, 
where it is combined with iron and oxygen in the form of chromites ore (1). While Cr 
III is an essential nutrient, Cr VI is highly toxic and a strong oxidazing agent 
produced mainly by antropogenic sources (9): refractory, pigment, stainless steel 
factory, leather tannery, wood processing, cement manufacturing factory, etc. Cr VI 
from fossil fuel combustion and steel production plant comprises two-thirds of the 
chromium in the air urban areas (3). Chromium VI is considered 1000 times more 
toxic to living beings than trivalent form (1). 

The aim of this study was the morphological biomarkers of reproductive 
toxicity evaluation: weight of genital organs (testes, epididymis) and sexual 
accessory glands (seminal vesicle, prostate and bulbo-urethral gland) in two 
generations. 
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Materials and methods 
 

The study was carried out on 28 white Wistar male rats divided in three 
experimental and one control group. Male rats were exposed to potassium 
dichromate for three months before mating as followed E1: 25 ppm (LOAEL) (11); 
E2: 50 ppm (2 x LOAEL); E3: 75 ppm (3 x LOAEL); control group received tape 
water (without chromium content). After mating with female rats exposed to 
potassium dichromate for the same period of time and Cr VI level all male rats were 
sacrificed following protocols and ethical procedures and morphological biomarkers 
were determined (F0 generation). Sexual organs and sexual accessory glands 
weight was determined by analytic balance Shimadzu AY 220. 

Female rats continued to be exposed during the gestational and lactation 
period to Cr VI. After weaning, male pups (F1 generation) were separated from 
female pups. They were fed with regular diet and water containing potassium 
dichromate, as mentioned before, for three months. After this period seven rats 
from every group were sacrificed following protocols and ethical procedures and 
morphological biomarkers were determined. Sexual organs and sexual accessory 
glands weight was determined by analytic balance Shimadzu AY 220. 

Animals were provided free access to food and water.  
All assays with animals were conduced in accordance with present laws 

regarding animal welfare and ethics in animal experiments (143/400/2002; 
471/2002; 206/2004; 86/609/CEE).  

The results were statistically analyzed by Anova method and Student test. 
 

Results and discussions 
 

Table 1 
Two generation exposed to Cr VI male rat genital organs and sexual 

accessory glands weight values 

F0 F1  
Specification x±Sx SD CI 

95% 
x±Sx SD CI 

95% 

 
F0/F1 
(%) 

C 3.12±0.03 0.08 0.13 3.06±0.02 0.05 0.03 -1.92ns 

E1 3.00±0.01** 0.01 0.13 2.66±0.01** 0.04 0.03 -11.33** 

E2 2.91±0.11ns 0.30 0.13 2.45±0.01** 0.04 0.03 -15.80** 

 
Testes 

E3 2.60±0.06** 0.15 0.13 2.28±0.01** 0.01 0.03 -12.30** 

C 1.13±0.08 0.20 0.09 1.14±0.01 0.01 0.02 +0.88ns 

E1 1.07±0.04ns 0.12 0.09 1.03±0.01** 0.02 0.02 -6.54ns 

E2 1.05±0.02ns 0.05 0.09 0.93±0.01** 0.02 0.02 - 11.42** 

 
Epididymis 

E3 0.98±0.01ns 0.01 0.09 0.75±0.01** 0.03 0.02 -23.46** 

C 1.75±0.01 0.01 0.01 1.72±0.01 0.01 0.02 -1.71** 

E1 1.70±0.01** 0.01 0.01 1.63±0.01** 0.01 0.02 -4.11** 

E2 1.66±0.01** 0.01 0.01 1.55±0.02** 0.04 0.02 -6.62** 

 
Seminal 
vesicle 

E3 1.60±0.01** 0.01 0.01 1.43±0.02** 0.01 0.02 -10.62** 
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C 0.65±0.01 0.01 0.01 0.63±0.01 0.01 0.01 -3.07** 

E1 0,60±0.01** 0.01 0.01 0.54±0.01** 0.03 0.01 -10** 

E2 0.59±0.01** 0.01 0.01 0.46±0.01** 0.01 0.01 -22.03** 

 
Prostate 

E3 0.57±0,01** 0.01 0.01 0.40±0.01** 0.01 0.01 -29.82** 

C 0.58± 0.01 0.01 0.01 0.56±0.01 0.02 0.01 -3.44** 

E1 0.53±0.01** 0.01 0.01 0.47±0.01** 0.02 0.01 -11.32** 

E2 0.50±0.01** 0.01 0.01 0.42±0.01** 0.01 0.01 -16** 

Bulbo-
urethral 
gland 

E3 0.48±0.01** 0.01 0.01 0.36±0.01** 0.01 0.01 -25** 

C/M: ns – not significant 
              *: p<0.05 
            **: p<0.01 
 

In F0 generation experimental groups testicular weight was lower as 
compared to control group (E1/C: -3.84%; E2/C: -6.73%; E3/C: -16.66%), 
differences being significant (p<0.001) only between E1, E3 and C groups, in 
inverse correlation to exposure level, significant (p<0.01) only at exposure level 
increase for 1.5 and 3 times (E2/E1: -3%; E3/E2: -10.65%; E3/E1: -13.33%). 

In exposed individuals from F1 generation, testicular weight decreased 
significantly (p<0.0001) comparative to  control group (E’1/C’: -13.07%; E’2/C’: -
19.93%; E’3/C’: -25.49%), in inverse, significant (p<0.0001) correlation to exposure 
level (E’2/E’1: -7.89%; E’3/E’2: -6.93%; E’3/E’1: -14.28%). 

Testicular weight in males from parental generation was significantly 
(p<0.001) lower comparative to those from F1 generation (E’1/E1: -11.33%; E’2/E2: -
15.80%; E’3/E3: - 12.30%). 

Epididymis weight in F0 generation decreased in experimental groups 
comparative to control (E1/C: -5.30%; E2/C: -7.07%; E3/C: -13.27%) group but not 
significantly (p>0.05) and in inverse correlation with chromium exposure level 
(E2/E1: -1.87%; E3/E2: -6.66%; E3/E1: -8.41%), significantly only when exposure 
level increase from 50 to 75 ppm Cr (1.5 times). 

In F1 generation, epididymis weight decreased significantly (p<0.0001) 
comparative to control group (E’1/C’: -9.64%; E’2/C’: -18.42%; E’3/C’: -34.21%). 
Decrease of weight was indirectly, significantly (p<0.0001) correlated to exposure 
level (E’2/E’1: -9.70%; E’3/E’2: -19.35%; E’3/E’1: -27.18%). 

Regarding differences of epididymis weight between the two generations, 
in F1 were lower significantly (p<0.0001), only at medium and highest exposure 
level (50 and 75ppm Cr VI) (E’2/E2: -11.42%; E’3/E3: - 23.46%). 

Seminal vesicle weight in parental generation (F0) decreased significantly 
(p<0.001) in all experimental groups comparative to control group and in inverse 
significant (p<0.01) correlation to exposure level (E1/C: -2.85%; E2/C: -5.14%; E3/C: 
-8.57%; E2/E1: -2.35%; E3/E2: -3.61%; E3/E1: -5.88%). 

In F1 generation, seminal vesicle weight has had the same dynamics: it 
decreased in exposed groups significantly (p<0.0001) comparative to control group 
(E’1/C’: -5.23%; E’2/C’: -9.88%; E’3/C’: -16.86%), in inverse, significant (p<0.01)  
correlation to exposure level (E’2/E’1: -4.90%; E’3/E’2: -7.74%; E’3/E’1: -12.26%). 
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In F1 generation seminal vesicle weight decreased significantly 
comparative to F0 generation (E’1/E1: -4.11%; E’2/E2: -6.62%; E’3/E3: - 10.62%). 

Prostate weight in F0 generation decreased significantly (p<0.01) in E 
groups comparative to C group and in inverse correlation, significantly (p<0.01), to 
chromium exposure level (E1/C: -7.69%; E2/C: -9.23%; E3/C: -12.3%; E2/E1: -
1.66%; E3/E2: -3.38%; E3/E1: -5%). 

In F1 generation, prostate weight dynamics followed the same pattern, 
respectively decreased significantly (p<0.0001) comparative to control group 
(E’1/C’: -14.28%; E’2/C’: -26.98%; E’3/C’: -36.50%) and indirectly correlated to 
exposure level, also significantly (p<0.0001) (E’2/E’1: -14.81%; E’3/E’2: -13.04%; 
E’3/E’1: -25.92%).   

Comparison between parental and F1 generation reveled significant 
(p<0.0001) decrease of prostate weight (E’1/E1: -10%; E’2/E2: -22.03%; E’3/E3: - 
29.82%). 

In F0 generation groups exposed to potassium dichromate bulbo-urethral 
glands weight increased significantly (p<0.01) comparative to control group, 
inverse, significantly (p<0.01), correlated to exposure level (E1/C: -8.62%; E2/C: -
13.79%; E3/C: -17.24%; E2/E1: -5.66%; E3/E2: -4%; E3/E1: -9.43%). 

Bulbo-urethral glands weight in exposed individuals from F1 generation 
decreased significantly (p<0.0001) comparative to control group, inverse, 
significantly (p<0.0001) correlated to exposure level (E’1/C’: -16.07%; E’2/C’: -25%; 
E’3/C’: -35.71%; E’2/E’1: -10.63%; E’3/E’2: -14.28%; E’3/E’1: -23.40%).   

 Bulbo-urethral glands weight in males from parental generation was 
significant (p<0.0001) decreased comparative to F1 generation (E’1/E1: -11.33%; 
E’2/E2: -15.80%; E’3/E3: - 12.30%). 

The obtained results, regarding the impact of potassium dichromate (Cr VI) 
on morphological (integrity) biomarkers: sexual organs (testes, epididymis) and 
sexual accessory glands (seminal vesicle, prostate and bulbo-urethral gland) 
weight that emphasized the reduction of all this comparative to control group, are in 
agreement to those obtained by other authors, such as: Ernst (8); Chowdhury and 
Mitra (6); Bataineh et al., 1997 cit. de EPA (11); Aruldhas et al. (4); Yousef et al. 
(12); Chandra et al. (5) for testes; Yousef et al. (12); Chandra et al. (5) for 
epididymis; Elbetieha and Al-Hamood (7); Bataineh et al., 1997 cit. de EPA (11); 
Al-Hamood et al. (2); Chandra et al. (5) for seminal vesicles and are controversial 
to results obtained by Elbetieha and Al-Hamood (7), which demonstrated that mice 
exposure to Cr III and Cr VI determines testicular weight increase and to results of 
Pereira et al. (10)  that concluded Cr VI has no influence on body, testicular and 
epididymis weight. 
 

Conclusions 
 

Potassium dichromate administration during two generation determined in 
male rats: 



LUCRĂRI ŞTIINłIFICE MEDICINĂ VETERINARĂ VOL. XLII (2), 2009, TIMIŞOARA 
 

 285  

� decrease of genital organs and sexual accessory glands weight in 
experimental groups comparative to control  groups, inversely correlated to 
exposure levels, with different significance of degree in F0 and F1 
generations; 

� more evident, with different significance of degree, decrease of genital 
organs and sexual accessory glands weight in F1 generation comparative 
to F0 generation.   
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