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Summary 
 

Administration of chromium (VI) (25, 50 and 75ppm as potassium dichromate) via 
drinking water during pregnancy in female rats revealed both physical and physiological 
damage. Lower body weight during all four weeks of gestation comparative to control group 
(dose dependent) and increase of gestation duration were evident. 

The present study suggests a developmental toxicity risk if the mother is exposed 
to a sufficiently high concentration of chromium (VI) in drinking water during pregnancy. 
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Hexavalent chromium (Cr-VI) is used in a wide range of industries. Cr-VI 
from chromate industries and atmospheric emissions contribute to the chromium 
contamination in the environment.  

Chromium (Cr-VI) is extensively used in metallurgical processes and the 
chemical, chrome plating, pigment production, catalytic converters, azbestos brake 
lining, cement dust, tobacco and food additives, tanning, textile, ceramic, glass and 
photographic industries. High concentrations of chromium have been reported in 
the effluents of these industries. (1, 2, 7, 10). 

Chromium is a reproductive toxicant both in animals and humans. Woman 
working in Cr industries and living around Cr contaminated areas experience 
abnormal menses (6, 8). 

The aim of this study was the evaluation of gestation duration (days) and 
body weight dynamics during this period. 

 
Materials and methods 

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

three experimental (E) groups, exposed to: 25ppm potassium dichromate Cr VI – 
LOAEL (E1) (9), 50ppm Cr VI – 2 X LOAEL (E2), 75ppm Cr VI - 3 X LOAEL (E3) and 
one control (C) group that received tape water not containing chromium. 

The female rats were fed with standard diets, corresponding to species and 
age. Forages and water were ad libitum. 

The females were mated with not exposed male rats (two females and one 
male).  
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After the confirmation of the gestation, the pregnant females received 
water containing chromium (E groups) and water – C group. 

Gestation duration was considered the period between the installation of 
the gestation and the delivery. 

Body weight was evaluated by using technical balance. 
The results were statistically analyzed by Anova method and Student test. 

 
Results and discussions 

Table 1 
Female mean body weight during gestation (g)  

Weight/days 
Group/ X 

0 7 14 21 28 

C 220 240.20 260.60 288.40 288.40 
E1 219.40 224.60 235.60 245 265 
E2 219.40 224.20 230.40 240.20 254.20 
E3 219.40 200.40 228.60 234.60 250 
XE 219.40 216.40 231.53 239.93 256.4 

XE/M% -0.27 -9.90 -11.15 -16.80 -11.09 

 C dynamics  +9.18 +18.45 +31.09 +31.09 

E dynamics  -1.36 +5.52 +9.35 +16.86 

 
Body weight in E groups was lower comparative to C group during the 

entire gestational period (- 0.27%, -9.90%, -11.15%, -16.80%, - 11.09%). 
  The decrease of the body weight was significantly. (p<0.01), inversely 
correlated with the exposure level, excepting mean weight from the first week at the 
increase of the exposure level from 25 to 50 ppm Cr (E2/E1:-0.17%, p>0.05). 
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Fig.1. Body weight dynamics during gestation 
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Differences between E groups and C groups mean body weight during 
pregnancy were recorded (E/C at 7 days: -9.90; E/C: at 14 days: -11.15; E/C at 21 
days: -16.80; E/C at 28 days: -11.09. 

The weekly weight gain was lower in E groups during the entire pregnancy 
period: E/C at 7 days: - 85.18%; E/C at 14 days: -70.08%; E/C at 21 days: -
69.92%; E/C at 28 days: -45.77%.  

Table 2 
Gestation duration (days) 

      Gestation length (days)        
Group 

X±Sx S.D. Confidence level 95% 

C 22±0.71 1.58 0.92 
E1 25.20±0.37 0.84 0.92 
E2 27.40±0.24 0.55 0.92 
E3 30.60±0.24 0.55 0.92 

 
 In E groups, gestation duration was significantly greater p<0.01 than 
physiological limits comparative to control group (E1/C: +14.54%, E2/C: +24.54%, 
E3/C:+39.09%). 

Gestation duration was directly, significantly (p<0.01) correlated to 
exposure level (E2/E1:+8.73%, E3/E2:+11.67%, E3/E1:+21.42%). 

The results are in accord to other references that reveal the developmental 
and physiological toxicity of hexavalent chromium compounds: decrease of body 
weight during gestation period in female rats exposed for three months period 
gestation at 250, 500 and 750ppm potassium dichromate (4), same effect in the 
case of 20 days exposure to same doses (5), and also in the case of gestational 
exposure at 500 and 750ppm at same toxic (3). 

No data about the Cr-VI impact on gestation duration were found in studied 
references. 
 

Conclusions 
 

 Potassium dichromate exposure during gestational period determined in 
exposed female rats: 

• Significant decrease of body weight (p<0,01) during the gestation 
comparative to control group and inversely correlated to exposure level, 
significantly, excepting mean weight in the first week of gestation in the case 
of the increase of the exposure level from 50 to 75ppm; 
• Significant increase of gestation duration comparative to control group, 
directly and significantly correlated to exposure level. 

 
 
 



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

 248   

References 
 

1. Al-Hamood, M.H., Elbetieha, A., Bataineh, H., Sexual maturation and 
fertility of male and female mice exposed prenatally and postnatally to 
trivalent and hexavalent chromium compounds; Reproduction, Fertility and 
Development, 2003, 10, 2, 179-184. 

2. Gagelli, Elena, Berti, F., Metabolic Pathways of Carcinogenic Chromium, 
Environmental Health Perspectives, 2002, 110, 5, 733-738. 

3. Junaid, M., Murthy, R.C., Saxena, D. K., Embryotoxicity of orally 
administered chromium in mice: exposure during the period of 
organogenesis, Toxicol. Lett., 1996, 84, 143-148. 

4. Kanoja, R. K., Junaid, M. Embryo and fetotoxicity of hexavalent chromium: 
a long term study, Toxicology Letters, 1998, 95, 3, 165-172. 

5. Kanojia, R. K., Junaid, M., Murthy, R. C., Chromium induced teratogenicity 
in female rat; Toxicol. Lett., 1996, 31, 3, 207- 13. 

6. Makarov, Y., Shimtova, L.A., Occupational conditions and gynecological 
illness in workers engaged in the production of chromium compounds. 
Environ. Health Perspect., 1978, 24,1-128. 

7. Sakhila, K. Banu, Jawarah, B.S., Arosh, J.A., Burghardt, R.C., Aruldhas, 
M.M., Lactational exposure to hexavalent chromium delays puberty by 
impairing ovarian development, steroidogenesis and pituitary hormone 
synthesis in developing Wistar rats, Toxicol.and Applied Pharmacol., 2008, 
232, 180-189. 

8. Draggan, Sydney, – Health Effects of Chromium, Encyclopedia of Earth, 
http://www.eoearth.org/article/Health_effects_of_chromium, 2006.  

9. *** EPA; U.S. EPA: Toxicology Profile for Chromium, http://www.epa.gov, 
2001. 

10. *** NTP Report on Sodium Dichromate Dihydrate (CAS No. 7789-12-O) 
Administered in Drinking Water to Male and Female F344/N Rats and 
B6C3F1 Mice and Male BALB/c and am3-C57BL/6 Mice, 
http://ntp.niehs.nih.gov/index.cfm?objectid=E55A03D8-F1F6-975E7DEA9 
27E8A8EB57D, 2007. 

 
 
 
 
 


