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Summary 
 

The study carried out on 28 white Wistar female rats exposed for three month to 
potassium dichromate in drinking water (25, 50 and 75 ppm) pointed out: significant increase 
of chromium level in ovary comparative to control group and directly correlated to chromium 
exposure level, but not strictly proportional; significant increase of chromium level in uterus 
with Fallopian tubes comparative to control group and in direct correlation to chromium level 
exposure; ovary weight increase only at the highest exposure level comparative to control 
group and in direct correlation to exposure level; increase of uterus with Fallopian tubes 
weight comparative to control group (exception the group exposed to the lowest level) and in 
direct correlation to chromium exposure level. 
 

Chromium is a naturally occurring element found in rocks, animals, plants, 
soil, and in volcanic dust and gases. In the environment chromium is found in 
several different forms, but the most common are: Cr0 (metal form), Cr III (trivalent) 
and Cr VI (hexavalent). (2, 5) 

Cr III is an essential nutrient required by the human body (5) 
Cr VI is a priority toxic, mutagenic and carcinogenic chemical, whereas its 

reduced form Cr III is much less toxic and insoluble. (1) 
Both trivalent and hexavalent forms are widely used in various industrial 

and manufacturing processes: the chemical industry of paint pigments, chrome 
plating, leather tanning, wood treatment, copy machine toner, drilling muds, water 
treatment, catalysts, safety maches, corrosion inhibitors, photographic chemicals 
and magnetic tapes (5, 7, 8, 9). 

Hexavalent chromium is an important reproductive and developmental 
toxicant as Office of Environmental Health Hazard Assessment (OEHHA) and the 
Developmental and Reproductive Toxicant Identification Committee (DART IC) 
mentioned in 2007 (6).  

The aim of this study was the evaluation of two exposure markers 
(chromium level in ovary, Fallopian tubes with uterus) and one from the 
morphological biomarkers: ovary, uterus with Fallopian tubes weight. The studied 
references contained few and sometimes controversially data concerning these 
markers.    
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Materials and methods 
 
The study was carried out on 28 adult female white Wistar rats, divided in four 
groups: three experimental (E- received different doses - lowest admitted effect 
level - LOAEL) and one control (C). The individuals from E group received 
potassium dichromate in drinking water, three months as follows: 

• E1: 25 ppm (LOAEL) 
• E2: 50 ppm (2 X LOAEL) 
• E3: 75 ppm (3 X LOAEL) 
• C: tape water (without chromium content) 

The female rats were fed with standard diets, corresponding to species and 
age. 

Forages and water were ad libitum.  
Chromium level was determined by atomic absorbtion spectrophotometer 

(AAS AA-6650 Shimadzu) and the weight by analytic balance Shimadzu AY 220. 
The obtained data had been processed by Anova method and Student test. 

 
Results and discussions 

 
Results regarding chromium level in genital organs (ovary and uterus with 

Fallopian tubes) are summarized in table 1 and figure 1. 
 

Table 1 
Chromium level in genital organs (ovaries, uterus with Fallopian tubes) in 

female rats exposed for three months to potassium dichromate 

Ovary Uterus with Fallopian tubes Groups  
 X±Sx DS CI 95% X±Sx DS CI 95% 

C 3.17±0.25 0.67 0.52 0.14±0.07 0.18 0.28 
E1 10.90±0.03 0.08 0.52 2.34±0.11 0.30 0.28 
E2 27.83±0.43 1.15 0.52 4.41±0.07 0.18 0.28 
E3 22.60±0.06 0.15 0.52 10.33±0.22 0.59 0.28 

 
Chromium level in ovaries was significant higher (p< 0.0001) in E group 

comparative to C group (E1/C: +243.84%; E2/C: +777.91%; E3/C: +612.93%). 
Exposure level increase had significantly p<0.0001 increased chromium 
concentration in E groups exception E3/E2 (E2/E1: +155.32%; E3/E2: -18.79%, 
p<0.0001; E3/E1: +107.33%). 

Chromium level in uterus with Fallopian tubes was significant higher (p< 
0.0001) in E groups comparative to C group (E1/C: +1571.42%; E2/C: +3050%; 
E3/C: +7278%) and in direct correlation with chromium exposure level (E2/E1: 
+88.46%; E3/E2: +134.24%; E3/E1: +341.45%, p<0.0001). 
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Fig. 1. Chromium level dynamics in genital organs 

 
The obtained results are opposite to those recorded by Sutherland et al. 

(4), that remarked chromium ovarian concentrations below detection limits in all 
exposed groups.  

Results regarding sexuale organs weight are presented in table 2 and 
figure 2.  

 
Table 2 

Genital organs weight in female rats exposed for three months to potassium 
dichromate  

Ovary Uterus with Fallopian tubes Groups  
 X±Sx DS CI 95% X±Sx DS CI 95% 

C 0.03±0.01 0.01 0.01 0.67±0.01 0.01 0.01 
E1 0.02±0.01 0.01 0.01 0.56±0.01 0.01 0.01 
E2 0.03±0.01 0.01 0.01 0.68±0.01 0.01 0.01 
E3 0.04±0.01 0.01 0.01 0.69±0.01 0.01 0.01 

 
Ovary weight was comparative to C group higher in E3 group, exposed to 

75 ppm Cr (E3/C: +33.33%, p< 0.01) and lower in E1 group (E1/C: -33.33%, 
p>0.05). Ovaries weight increased progressively with exposure level increase 
(E2/E1: +50%, p>0.05; E3/E2: +33.33%, p<0.05; E3/E1: +100%, p<0.01). 

Excepting in E1 group uterus with Fallopian tubes weight was higher in E 
groups than in C group (E1/C: -16.41%, p<0.0001, E2/C: +1.49%, p>0.05; E3/C: 
+2.98%, p<0.01). 

Uterus with Fallopian tubes weight was directly correlated to chromium 
level exposure dynamics (E2/E1: +21.42%, p<0.0001; E3/E2: +1.47%, p<0.05; E3/E1: 
+23.21%, p<0.0001). 
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Fig.2. Dynamics of genital organs weight 

 
The obtained results are in agreement to those obtained by Elbetieha et al. 

(3) which observed significantly increase of ovary weight. No data about uterus and 
Fallopian weight were found in studied references. 
 

Conclusions 
 

The exposure of adult female rats for three months to potassium dichromate 
in drinking water (25, 50 and 75 ppm) determined: 

� significant increase of chromium level in ovary comparative to 
control group and directly correlated to chromium exposure level, 
but not strictly proportional; 

� significant increase of chromium level in uterus with Fallopian 
tubes comparative to control group and in direct correlation to 
chromium level exposure; 

� ovary weight increase only at the highest exposure level 
comparative to control group and in direct correlation to exposure 
level; 

� increase of uterus with Fallopian tubes weight comparative to 
control group (exception the group exposed to the lowest level) and 
in direct correlation to chromium exposure level. 
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