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The aim of the study was to relieve the impact of chromium hexavalent ions on the 
resistance of erythrocyte membrane in  female rats at sexual maturity but exposed 
“in utero”or during the suckling or  pre-puberty period. Concrete objectives were 
to establish the effect of 25 ppm (E1 group), 50 ppm (E2 groupt) and 75 ppm (E3 
group) chromium doses on haemoglobin (Hb) and erythrocyte membrane 
resistance (R.O.) (in terms of haemolysis degree in NaCl hypotonic solutions). The 
consequence of Cr(VI) exposure was the high significant decrease (p<0,01) of Hb 
in all E groups compared to control (C) (E1/C:-24.66%; E2/C: - 37.36%; E3/C: - 
42.67%), under physiologic limits in E2 and E3 groups and at the lowest 
physiologic limit in E1. Maxim R.O. was equal in all groups and in physiologic 
limits. Minim R.O. decreased to 0.7% NaCl in E1 and to 0.8% NaCl in E2 and E3. 
It was asserted the increase of haemolyse degree in direct relation with the dose. 
Increasing the chromium intake level a haemolytic effect was induced.  
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Introduction 
 

The aim of the study was to relieve the impact of chromium hexavalent 
ions on the resistance of erythrocyte membrane in female rats at sexual maturity 
but exposed “in utero” or during the suckling or  pre-puberty period. 
 

Materials and Methods 
 

The experiment was carried out on 28 Wistar female rats divided into 4 
groups of 7 individuals each: a control group (C) and 3 experimental ones (E1, E2, 
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E3). The experimental groups enclosed female rats at sexual maturity that received 
25 ppm (E1), 50 ppm (E2) si 75 ppm (E3) chromium doses. 

The exposure was done “in utero” and during suckling period, by adding 
these doses in drinking water of mothers rats during the gestations and lactations 
periods and by adding doses in drinking water of offspring from weaning to sexual 
maturity. 

Blood sampling was done after euthanasia.  
Haemoglobin (Hb) and erythrocyte membrane resistance (R.O.) (in terms 

of haemolysis degree in NaCl hypotonic solutions) were determined by Drabkin 
spectrophotometric method (λ=540 nm, UV-VIS Spectrophotometer Shimadzu). 

 
Results and Discussion 

 
Results are presented in tables 1 and 2.  

Table 1 
The mean values of haemoglobin in experimental and control groups 

 
 

dsx   

group C E1 E2 E3 

Hb g/dl 14.72 ± 0.12 11.09 ± 0.47 9.22 ± 0.35 8.46 ± 0.59 

 
Table 2 

The mean hemolisis degree values in experimental and control groups 
 

 
dsx   

% NaCl C E1 E2 E3

0 100 100 100. 100 
0.3 82.81±2.05 93..9±1.43 96.86±1.09 97.23±1.18 

0.35 67.34±1.14 86.67±1.23 88.29±2.04 91.7±1.06 
0.4 31.78±0.22 65.49±1.59 67.85±1.61 85.09±0.52 

0.45 6.40±0.58 8.81±0.32 28.83±0.73 39.27±1.06 
0.5 1.23±0.41 3.17±0.22 23.0±1.36 16.62±0.47 

0.55 0.25±0.09 1.9±0.13 10.54±0.76 8.54±0.21 
0.6 0 1.69±0.21 6.92±0.31 4.79±0.18 

0.65 0 1.5±0.20 3.79±0.09 4.55±0.20 
0.7 0 1.35±0.17 3.43±0.19 4.07±0.15 

0.75 0 0 3.38±0.25 3.96±0.12 
0.8 0 0 3.26±0.18 3.92±0.05 

 
Hb level (table 1) in control group was in physiologic limits (Giknis, 2006, 

Wilard, 1989) at the upper limit (Ghergariu, 2000, Meingassner, 1992). In 
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experimental groups, Hb registered a high significant decrease (p<0.01) compared 
to control (E1/C: - 24.66%; E2/C: -37.36%; E3/C: 0 42.67%) and under physiologic 
limits (Ghergariu, 2000, Giknis, 2006, Meingassner, 1992, Meingassner, 1992) in 
case of exposure to 50 ppm and 75 ppm doses, and at the lower physiologic limit at 
25 ppm (Giknis, 2006, Wilard, 1989). 

Under toxics action, sanguine elements could suffer changes (Berceanu, 
1977). Could appear morphological or numerical changes of erythrocytes and of 
Hb values. Heavy metals ions, including chromium ions, could produce variable 
toxic effects on erythrocytes (Al-Mustafa,2006). Hb decrease was registered by 
others authors also in studies regarding chromium toxicity (Hyeon-Yeon, 2004, 
Trif, 2008), as well as in studies regarding the effect of the exposure moment  to 
chromium [in press paper]. 

Experimental results regarding hexavalent chromium toxicity effect on 
erythrocyte membrane (table 2) indicate minimum R.O. decrease comparative to 
control group in experimental groups and under physiological limits (Ghergariu, 
2000), at 0.7% NaCl consecutively 25 ppm dose exposure and at 0.8% NaCl, at 
doses of 50 ppm and, respectively 75 ppm. Maximum R.O. was the same in all 
groups (0.3%NaCl), in physiological limits (Ghergariu, 2000). Haemolyses degree 
registered increase at all concentrations of hypotonic solutions, in direct relation 
with dose. 

Xenobiotics metabolization by microsomal oxidative enzyme system could 
determine hepatic lesions followed by cell function perturbation and forming of 
oxygen reactive species (Dejica, 2000). “In vitro” studies (Baghi, 2002) about 
Cr(VI) cytotoxicity have explained toxicity mechanisms through detection of a 
high level of oxygen reactive species, decrease of antioxidant defence system and 
appearing of lipid peroxidation that affect cell integrity. The exposure during 
gestation to high chromium concentrations induce the increase of chromium level 
in maternal blood, placenta and foetuses (Junaid, 1996, Junaid, 2006).Chromium is 
affecting capacity of antioxidant defence system of pregnant female and also of 
foetuses. In pre-pubertal period, the metabolization capacity is lower due to 
incomplete development of parametabolic enzymatic equipment (Dejica, 2000). 
Erythrocyte membrane resistance is depending on the integrity of physiologic 
antioxidant system (Rusu, 1989). Chromium proved to have also a negative impact 
on glutathione (GSH). Glutathione has multiple and important metabolic functions 
including the erythrocytes protection too. (Dejica, 2000). Oxidative stress 
implication in erythrocyte membrane lipid composition modification is inducing 
haemolytic anaemia (Rusu, 1989).   

 
Conclusions 

 
Cumulative intake of chromium during intrauterine or suckiling or pre-

puberty period has had at sexual maturity as consequences the following: 
- High significant decrease of haemoglobin level (p<0.01) in all 

experimental groups; 
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- Minimum R.O. at 0.7% NaCl consecutively to 25 ppm exposure and at 
0.8% at doses of 50 ppm and, respectively,75 ppm; 

- Higher haemolyses degree compared to control at all hypotonic solution  
in experimental groups and in direct relation with chromium dose. 
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