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Abstract 
The aim of this study was to emphasize potassium dichromate impact on some female reproductive system 
performances  and physical development biomarkers in rats. 
Exposure to potassium dichromate (25 - LOAEL, 50 and 75 ppm Cr VI) in utero, during suckling period and until 
sexual maturity, of F2 female white Wistar rats generation (derived from F0 and F1 generations, exposed to the same 
Cr VI levels), pointed out significant decrease of alive/increase of dead pup number at birth, impaired sex ratio in 
male favor, significant dose dependent delay of puberty onset and lower body weight comparative to the optimum 
one at sexual maturity - the vaginal opening moment. 
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1. Introduction 

 
Chromium is a heavy metal used in various 
industrial sectors. Improper handling and storage 
of chromium-laden effluents or wastes, could lead 
to environmental pollution [1, 2, 3].  
Hexavalent chromium, important reproductive and 
developmental toxicant, has major side effects in 
humans and animals. In short and in long term 
exposure, it develops important irreversible 
perturbances, covering the structural and 
functional levels of the organism [1, 3]. 
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2.Material and methods 
 

The study was carried out on F2 generation female 
rats derived from mothers exposed three months to 
potassium dichromate, mated with males exposed 
also three months to potassium dichromate (F0 
generation). The exposure of F0 female rats 
continued during pregnancy and lactation period. 
The F1 generation females were exposed in utero, 
in suckling period, and after that via drinking 
water until sexual maturity. They were mated with 
other males exposed to the same doses of 
potassium dichromate. The exposure followed 
during pregnancy and lactation, the resulting 
female offspring, belonging to F2 generation were 
exposed until sexual maturity. So, the F2 
generation was exposed in utero, during suckling 
period and until sexual maturity. In F2 generation, 
alive and dead pups number (at birth), sex ratio 
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and the age and weight (by technical balance) at 
vaginal opening  (puberty onset) were evaluated.  
Potassium dichromate (Cr VI) was administered in 
drinking water as follows: E1: 25 mg Cr (VI)-
LOAEL [2], E2: 50 mg Cr (VI) (2 x LOAEL), E3: 
75 mg Cr (VI) (3 x LOAEL), C: tap water not 
containing chromium. 
All results were statistically analyzed by Anova 
method and Student test. 
Food and water were ad libitum. 

The experiment was in accordance with present 
laws regarding animal welfare and ethics in 
animal experiments [4, 5, 6, 7, 8, 9]. 
 
3. Results and discussion 
 
The results regarding alive and dead pup number 
are presented in table 1, figure 1; sex ratio in table 
2, figure 2, and weight and age at vaginal opening, 
in table 3, figure 3. 
 

 
Table 1. Alive and dead pup main number obtained at birth in F2 generation 

Dead pup number 
     

Gr. X±Sx S.D. X±Sx S.D. 
C 12.06±0,04 0.09 0.00±0.00 0.00 
E1 10.06±0,06 0.13 2.24±0.01 0.01 
E2 9.54±0,04 0.09 3.50±0.01 0.01 
E3 8.57±0,05 0.12 4.25±0.01 0.01 
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Figure.1. Alive and dead pups number in F2 generation 
 
In chromium exposed groups (E), alive pups 
number was significantly (p<0.01)  lower than the 
one from the control group (C) (E1/C: -16.58%, 
E2/C: -20.89%, E3/C: -28.93%). 
The alive pups number was inversely correlated to 
the exposure level (p<0.01), (E2/E1: -5.16%, E3/E2: 
-10.16%, E3/E1: -14.81%).  
The dead pups number was significantly (p<0.01) 
higher in E groups comparative to C group, (E1/C: 
2.24/0, E2/C: 3.5/0, E3/C: 4.25/0), directly, 
significantly correlated (p<0.01) to the exposure 
level: E2/E1: +56.25%, E3/E2: +21.42%, E3/E1: 
+89.73%. 
Similar results after potassium dichromate 
exposure were obtained by Junaid et al., 2005 [10]  
(during pregnancy), Kanojia et al., 1995 [11] 
(preconceptional exposure), and Kanojia et al., 
1998 [12]  (after three months exposure). 

 

 
 
 
 
 
 

Table 2. Sex ratio in F2 generation 

 
Gr 

Sex Number % 
Sex 

ratio 
M/M+F

C
 ♀ 6.06 50.24% 

0.49 ♂ 6 49.75% 
Total/lot 12.06 100 

E
1 ♀ 5.5 44.71% 

0.55 ♂ 6.8 55.28% 
Total/lot 12.3 100 

E
2 ♀ 5 41.52% 

0.58 ♂ 7.04 58.47% 
Total/lot 12.04 100 

E
3 ♀ 3 23.40% 

0.76 ♂ 9.82 76.59% 
Total/lot 12.82 100 
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Figure. 2.  Percentage dynamics of the sexes in F2 

generation 
 

Regarding sex ratio in E groups comparative to C 
group, decrease of female pups percentage and 
increase of male pups percentage was recorded: C: 

50.24%/49.75%, E1: 44.71%/55.28%, E2: 
41.52%/58.47%, E3: 23.40%/76.59%. 
The exposure level influenced significantly the 
female and male pups percentage dynamics, 
inversely correlated in females: E2/E1: -7.13%, 
E3/E2: -43.64%, E3/E1: -47.66% and directly 
correlated in males: E2/E1: +5.77%, E3/E2: 
+30.99%, E3/E1: +38.54%. 
Sex ratio was modified in E groups comparative to 
C group in male favor: E1/C: +11.11%, E2/C: 
+17.52%, E3/C: +53.94%, (p<0.01). 
The data regarding to potassium dichromate 
impact on sex ratio are few and contradictive, 
some authors considering that it has no impact 
(Kanojia et. al., 1998), [12]. 

 
Table 3. Age and weight at vaginal opening in F2 generation 

Age Weight 
Group X±Sx S.D. C.L. 95% X±Sx S.D. C.L. 95% 

C 42.29±0.03 0.09 0.06 92.24±0.06 0.16 0.11 
E1 75.16±0.03 0.08 0.06 76.04±0.04 0.11 0.11 
E2 85.10±0.02 0.04 0.06 66.91±0.05 0.12 0.11 
E3 93.19±0.04 0.11 0.06 57.97±0.05 0.14 0.11 
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Figure. 3. Age (days) and weight (g) dynamics at 

vaginal opening moment in F2 generation 
 

In E individuals, the age at vaginal opening was 
significantly (p<0.01) delayed comparative to C 
group and over the physiological limits (33-
43days), [3]: (E1/C: +77.72%, E2/C: +101.22%, 
E3/C: +120.35%). The body weight at puberty 
onset was below 100 g (considered physiological, 
[3]  (57.97 – 76.04 g) and under the weight of C 
individuals: E1/C: -17.56%, E2/C: -27.46%, E3/C: -
37.15%. 
The delay of the vaginal opening moment was 
directly, significantly correlated, (p<0.01) to the 
exposure level: E2/E1: +13.22%, E3/E2: +9.50%, 
E3/E1: +23.98%. 
An inverse correlation was established between 
the body weight at the vaginal opening moment 

and the exposure level: E2/E1: -12.06%, E3/E2: -
13.36%, E3/E1: -23.76%, (p<0.01). 
Delay of sexual maturity onset consecutive 
potassium dichromate intake was recorded by 
other authors too (Sakhila, et. al., 2008) [13]. 
Kei-ichiro et al., 2000 [14], underlined the 
importance of the correlation between body 
weight and the age at vaginal opening and the fact 
that it depends more of the body weight than of 
the age. 
 
4. Conclusions 
 
Potassium dichromate intake determined in F2 
offspring at birth and at sexual maturity important 
modifications: 
 Significant decrease of alive pups number 

at birth comparative to C group and 
inversely, significantly correlated to the 
exposure level; 

 Significant increase of dead pups number 
at birth comparative to C group, directly 
correlated to the exposure level; 

 Impaired sex ratio in male favor; 
 Significant increase, over the 

physiological limit, of the vaginal opening 
age, comparative to C group, directly, 
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significantly correlated to the exposure 
level; 

 Significant decrease (under physiological 
limit) of body weight at the vaginal 
opening, comparative to C group, 
inversely, significantly correlated to the 
exposure level. 
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