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Summary 

 
The study carried out on 28 white Wistar adult female rats, divided in three 

experimental (E) groups, exposed for six months to 25 ppm Cr – LOAEL (E1), 50 ppm Cr – 2 
X LOAEL (E2), 75 ppm Cr – 3 X LOAEL (E3) and one control (C) group which received tap 
water not containing chromium pointed out: significant decrease, within physiological limits, 
of estradiol and progesterone serum level comparative to control group, inversely, 
significantly correlated with the exposure level, increase, within physiological limits, of FSH 
and testrosterone serum level and over physiological limits of serum LH level, comparative 
to C group, directly, significantly correlated with exposure level, excepting FSH, that was 
inversely, significantly correlated with the exposure level. 
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Chromium is a transition element found in many compounds of Earth’s 
crust (8, 9, 15) and ranks 21st in elemental abundance. Chromium provides also 
from anthropogenic sources as: chemical, metallurgical, refractory industry (6, 7, 8, 
15). Chromium is benefic as Cr (III) but also toxic for animals and humans, 
especially as Cr (VI) (15). 

Chromium (VI) as reproductive toxicant is recently recognized and less 
studied (15). 

 

Materials and methods 
 

The study was carried out on 28 white Wistar adult female rats, divided in 
three experimental (E) groups, exposed for six months via drinking water to 25 ppm 
Cr – LOAEL (E1) (15), 50 ppm Cr – 2 X LOAEL (E2), 75 ppm Cr – 3 X LOAEL (E3) 
and one control (C) group which received tap water not containing chromium. 

The female rats were fed with standard diets, corresponding to species and age.  
Forages and water were ad libitum. 
FSH, LH, estradiol, progesterone and testosterone level were evaluated in 

proestrus. 
The sexual hormones were determined by ELISA technique at Tody’s 

Laboratories (ISO 17025), Bucharest. 
The results had been processed by ANOVA method and Student test. 
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All assays with animals were conduced in accordance with present laws 
regarding animal welfare and ethics in animal experiments (10, 11, 12, 13, 14). 

 
Results and discussions 

 
The serum hormone values after six months of exposure are summarized 

in table1 and figures 1, 2, 3, 4 and 5. 
In control (C) group and in exposed (E) groups, the FSH serum level was 

in physiological limits (up to 500ng/ml) (3), toward the inferior limit. 
Exposure to Cr (VI) determined significant (p<0.01) increase of serum FSH 

level comparative to C group and inversely, significantly (p<0.01) correlated with 
the exposure level: E1/C:+309.00%, E2/C:+238.93%, E3/C:+84.48%; E2/E1:-17.13%, 
E3/E2:-45.57%, E3/E1:-54.89%. 

Serum LH level was in physiological limits (35ng/ml) (3), only in C group, in 
E groups the LH level was significantly (p<0.01) higher comparative to C group and 
directly, significantly (p<0.01) correlated with the exposure level (E1/C:+4102.78%, 
E2/C:+4281.99%, E3/C:+4737.11%; E2/E1:+4.26%, E3/E2:+10.38%, E3/E1:+15.09%. 

The serum level of the estradiol was at the inferior limit of the 
physiological values (up to 50ng/l) (3) both in C and in E groups. 

Exposure to Cr (VI) determined significant (p<0.01) decrease of the 
estradiol serum level comparative to C group (E1/C:-99.99%, E2/C:-99.63%, E3/C:-
99.81%, inversely, significantly (p<0.01) correlated with the exposure level: E2/E1:-
33.33%, E3/E2:-50%, E3/E1:-66.66%. 

The serum progesterone level was in physiological limits (up to 60ng/ml) 
(3) in C and E groups.  

Exposure to Cr VI determined significant (p<0.01) decrease of serum 
progesterone level comparative to C group: E1/C:-92.19%, E2/C:-93.86%, E3/C:-
95.56%. Progesterone was in E group inversely, significantly (p<0.01) correlated 
with the exposure level (E2/E1:-21.45%, E3/E2:-27.71%, E3/E1:-43.21%). 

No references regarding physiological serum testrosterone limits for 
female rats were found. Serum testosterone level was significantly (p<0.01) higher 
in E groups comparative to C group (E1C:+1425%, E2/C:+1675%, E3/C:+1925%), in 
direct,  significant (p<0.01) correlation, with the exposure level :E2/E1:+16.39%, 
E3/E2:+14.08%, E3/E1+32.78%.  

Chromium accumulates in the pituitary gland (5, 7), considerably reduces 
cell activity, determines apoptosis (6, 7), all irreversible effects (7). 

Hexavalent chromium has a negative impact both on structure and function 
of the pituitary gland, its accumulation in the hypothalamic pituitary axis severely 
affecting normal endocrine function, situation that can explain the encountered 
hormonal status. 

The FSH secretion peak is very difficult to be surprised because of the very 
short period of discharge, mostly at the beginning of the proestrus (3). 



LUCRĂRI ŞTIINłIFICE MEDICINĂ VETERINARĂ VOL. XLIII (2), 2010 TIMIŞOARA 
 

 189
 

Also, proestrus is the moment with the most increased frequency of the LH 
pulsatile waves (3).  

The cause of LH serum level over physiological limits could also be the 
decrease of the serum progesterone, or the negative impact on estradiol synthesis, 
which is considered the hormone with the most powerful inhibitor effect on LH (1).  

Other authors observed that LH remains unchanged after potassium 
dichromate exposure (9). 

The low level of serum estradiol, in physiological limits (observed even in the C 
group) is in accordance with Rodriguez, et al. (8) and contradictive with the results of 
Kei-ichiro et al. (3), Newbold and Padilla-Banks, (4) and Sakhila et al. (9) who observed 
high estradiol levels in proestrous. The decrease of the estradiol level could be the 
consequence of FSH concentration decrease as a result of chromium exposure, 
leading to the decrease of the aromatase from the granulose cells and estradiol 
transformation into androgen hormones (2). This affirmation is sustained by the 
increase of the testosterone level, observed in the performed researches.  

The decrease of the serum progesterone in the condition of LH serum level 
over physiologic level is due to the absence of the optimal response (or delayed) to 
the secretion of preovulatory ovarian follicles (3).  

Other authors have contradictive results regarding Cr (VI) impact on 
progesterone level: some revealed its decrease (8) and others observed the 
opposite (9). 

No references regarding the physiological limits of serum testosterone in 
female rats were found in studied literature. The increase of serum testosterone 
level was in the present study concomitant with the increased level, over 
physiological limits, of serum LH. It is known that LH stimulates at maximum the 
theca androgen production. The theca cells have the enzymes for the cholesterol 
conversion into androgens.  

Sakhila et al. (9) also observed the increase of testosterone level in the 
case of female offspring rats derived from mothers exposed during lactation period 
to potassium dichromate (50, 100, 200, 400 mg /l). 

Table 1 
Serum hormone level after six months exposure to potassium dichromate 

Serum hormone level (ng/ml) 

 FSH LH Estradiol Progesteron Testosteron 

(X±Sx) 9.99±0.01 31.93±0.07 5.51±0.03 40.61±0.19 0.04±0.01 
S. D. 0.04 0.17 0.09 0.49 0.01 

C 

C.L. 0.43 0.45 0.04 0.2 0.01 
(X±Sx) 40.86±0.14 1341.95±0.03 0.03±0.01 3.17±0.03 0.61±0.01 
S. D. 0.38 0.07 0.01 0.08 0.01 

E1 

C.L. 0.43 0.45 0.04 0.2 0.01 
E2 (X±Sx) 33.86±0.26 1399.17±0.32 0.02±0.01 2.49±0.01 0.71±0.01 
 S. D. 0.69 0.85 0.01 0.04 0.01 
 C.L. 0.43 0.45 0.04 0.2 0.01 
E3 (X±Sx) 18.43±0.3 1544.49±0.29 0.01±0.01 1.8±0.03 0.81±0.01 
 S. D. 0.79 0.76 0.01 0.08 0.01 
 C.L. 0.43 0.45 0.04 0.2 0.01 
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   Fig. 1. Dynamics of FSH serum level        Fig. 2. Dynamics of LH serum level  
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Fig. 5. Dynamics of testosterone serum level 
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Conclusions 
 

Six months exposure to potassium dichromate determined: 
• Significant increase, in physiological limits, of FSH serum level, comparative to 

C group and inversely, significantly correlated with the exposure level; 
• Significant increase, over physiological limits, of LH serum level, comparative 

to C group and directly, significantly correlated with the exposure level; 
• Significant decrease of estradiol level, within physiological limits, comparative 

to C group and inversely, significantly correlated with the exposure level; 
• Significant decrease, within physiological limits, of serum progesterone 

level, comparative to C group and directly, significantly correlated with the 
exposure level; 

• Significant increase of serum testosterone level comparative to C group 
and directly, significantly correlated with the exposure level.  
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