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Summary 
 

The aim of this study was to evaluate the hexavalent chromium toxicity on 
erythrocyte membrane fragility exposed in offspring exposed “in utero” at sexual maturity. 
The research was carried out on Wistar female rats, which received during gestation period 
different doses of Cr (VI), respectively 25, 50 and 75ppm. Erythrocyte membrane fragility 
was estimated in offspring at sexual maturity. In this study was observed increase of 
erythrocyte membrane fragility in direct relation with administered dose of chromium. 
Significant differences between experimental and control groups were registered. Hemolysis 
degree was related to dose. 
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Various studies demonstrated that over 100 affections could be associated 
with oxidative stress, when prooxidat/antioxidant balance is perturbed (4). External 
causes of oxygen reactive species are the toxics, like ions of hard metals (Cu, Pb, 
Zn) (4, 9,11). 

The research aim was to estimate the toxic effect of hexavalent chromium 
on erythrocyte membrane. 

 
Materials and methods 

 
The researches were carried out on 28 Wistar pregnant rats female, 

divided in four groups: one control (C) and three experimental (E1, E2, E3). 
Potassium dichromate was administered in drinking water in different dose: 25ppm, 
50ppm and respectively 75ppm. 

The female offspring were euthanatized at sexual maturity and blood 
samples were drowned. The fragility of erythrocyte membrane was expressed by 
hemolysis degree in sodium chloride hypotonic solution, was measured by Drabkin 
spectrophotometric method (λ= 540 nm, UV-VIS Spectrophometer Shimadzu). 
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Results and discussions 
 

In table 1 and table 2 are summarized the mean values of studied 
parameters. 

Hemoglobin level (table 1) in control group was in normal limits (5, 6). In 
experimental groups, hemoglobin level was under normal limits. Significant 
decrease of hemoglobin values were registered in experimental groups 
comparative with control group (E1/M: - 32.75%; E2/M: -39.8%; E3/M: -43.54%), in 
indirect correlation with exposing level. 

 
Table 1 

The mean hemoglobin values in experimental and control groups 

d
sx ±  

 

C E1 E2 E3 
Hb g/dl 14.72±0.17 9.90±0.07 8.88±0.24 8.22±0.71 

 
Under toxics action, sanguine elements can suffer major changes (3): 

morphological and numerically changes of erythrocytes and, also, hemoglobin 
changes (12). Maintenance of hemoglobin chemical texture is in correlation with 
erythrocytes integrity and the physic support of this integrity is the erythrocyte 
membrane (9). 

The experimental results regarding Cr (VI) effect on erythrocyte membrane 
are presented in table 2. These results pointed out the increase of erythrocyte 
membrane fragility. 

 
Table 2 

The mean hemolysis degree values in experimental and control groups 

d
sx ±  

% NaCl 

C E1 E2 E3 

0 100 100 100 100 
0.30 83.46±1.79 93.64±1.08 93.79±0.98 94.99 ±1.53 
0.35 59.20±3.04 92.78±1.16 92.71±0.33 92.73±0.93 
0.40 29.29±2.22 91.05±1.47 91.53±0.97 91.93±0.96 
0.45 7.70±2.76 57.02±1.03 64.64±1.76 65.56±1.68 
0.50 1.02±0.62 31.9±0.88 32.26±3.44 36.16±3.10 
0.55 0.15±0.02 15.29±0.58 16.75±0.86 17.54±0.89 
0.60 0 5.66±0.64 5.95±0.55 6.06±0.56 
0.65 0 5.08±0.36 5.55±0.54 5.68±0.09 
0.70 0 3.94±0.25 4.35±0.26 4.58±0.34 
0.75 0 3.45±0.13 3.79±0.12 3.84±0.48 
0.80 0 2.46±0.12 2.56±0.13 3.38±0.92 
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Hemolysis degree values in hypotonic solution were in normal limits in 
control group. The experimental groups registered increase of membrane fragility 
and higher hemolysis degree, in direct relation with administered dose. 

Cr (VI) ions are intracellular modified by unknown mechanism, where GHS 
plays an important role (1). Molecular mechanism for Cr (VI) to Cr (V), Cr (IV), and 
Cr (III) reduction is producer of reactive oxygen species (10). Chromium reducing 
processes can determinate appearance of oxidative stress by over passing the 
organism defense capacity against oxygen reactive species. (4, 9,13)  

Studies regarding Cr (VI) toxicity emphasized that the exposure to this 
metallic ions can determinate renal toxicity, gastro-intestinal hemorrhages, and 
intra-vascular hemolysis (11). In the pregnancy period, the organism capacity for 
toxics metabolization is half decreased (14) and become visible characteristic 
hematological changes (12). Exposure in gestation period at high chromium values 
determines increase of chromium level in mother blood, placenta and fetus too. 
(7,8). 

In this experiment, the erythrocyte membrane fragility was determined in 
blood samples from mature rats females, which received hexavalent chromium “in 
utero”. Young animals have a lower metabolic capacity because of insufficient 
enzyme system, and metabolic speed is in direct relation with animal sex (lower for 
female) (12). 

Affecting of intracellular reducing protector system leads to hemoglobin 
precipitation, appearance of Heinz body (1), and plasticity reduction, followed by 
irreversible self-oxidation of saturated lipids, and finally degeneration and lysis (11). 

 
Conclusions 

 
The Cr (VI) three doses administered to pregnant female rats in utero 

determined in offspring at sexual maturity: 
• Significant decrease of hemoglobin (p< 0.01) in experimental groups 

comparative to control groups, in reverse correlation with exposing level; 
• Increase of erythrocyte membrane fragility and hemolysis degree in direct 

relation with administrated dose; 
• Identical maximum value of membrane resistance in all groups and in 

range of normal limits (0.3%NaCl); 
• Identical minimum value of membrane resistance in experimental groups 

(0.8% NaCl) but under control group and lower than physiologic values 
(0.55% NaCl). 
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