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Abstract. Human and sheep erythrocytes were treated with .05 mM mercuric chloride in virro in the presence
of two hydroxyl, (OH) radical scavengers: ethanol and cthylene glycol. Both cell types were protected from
mercuric chloride induced hagmolysis, presumably as a result of OH scavenging.

Introduction

Ethanol, ethylene glycol and dimethyl sutphoxide are efficient scavengers of OH radicals
and have demonstrated protective effects in several aqueous systems [1]. In a model
membrane system where peroxidation of unsaturated lipids is the predominant form of
damage, ethanol and formate are protective. indicting that the hydroxyl radical plays a
major role in the initiation of peroxidation of unsaturated acyl chain [2].

Among several hypotheses, put forward to explain the mechanism of mercury toxicity,
is the one involving the generation of free radicals such as superoxide radical (O,),
hydroxyl radical (HO) and hydrogen peroxide (H>O,) [3]. Radical mediated lipid
peroxidation plays a crucial role in many physiological and pathological process such as
inflammation, aging, carcinogenesis, drug reaction and drug toxicity and defence against
protozoa [4, pp. 1-8].
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The aim of the present investigation was to study the action of hydroxyl scavengers,
ethyl alcohol and ethylene glycol on mercury chloride-induced haemolysis in human and
sheep erythrocytes.

Materials and Methods

Blood samples were collected from normal human donors and sheep, into heparinized
tubes, and used in the same day. All operations were performed at 25°C. Prior to each
experiment, blood cells were washed four times with 145 mM NaCl and 10 mM
phosphate buffer, pH 7.4 and the buffy coats were removed after each centrifugation.
Erythrocytes were suspended in the same buffer at 10% haematocrit level.

Erythrocyte suspensions were treated with mercuric chloride (HgCl,) at a
concentration of 0.05 mM in the presence and absence of the hydroxyl scavengers,
ethanol (Et OH) and ethylene glycol. Two concentrations were used in this experiment,
10-2 M and 10-3 M for each scavenger. At the end of the incubation period of 6 hr, 1 ml
aliquot was centrifuged and the liberated haemoglobin was converted into
methaemoglobin [1] and determined spectrophotometrically at 540 nm. Percent of
haemolysis was calculated from the optical absorbance of treated sample at 540 nm and
compared with the optical absorbance of 100% haemolysis.

Results

Haemolysis at 6 hr after mercuric chloride treatment was studied at the two concentrations
of ethanol and ethylene glycol. The data are presented in the following table. It is evident
that sheep erythrocytes treated with 0.05 mM mercuric chloride in the absence of OH
scavengers underwent higher haemolysis than human cells under the same conditions.

Table. Percent haemolysis of human and sheep erythrocytes 6 hours following 0.05 mM mercuric
chloride treatment in presence and absence of ethanol and ethylene glycol. Mean values + S.D. of 4
samples are presented

Treatment Human erythrocytes Sheep erythrocytes
Control 8.00x1.2 7.97x 1.7

Hg Cl, 40.50 + 2.9 50.83 +4.1*
Ethanol

102 M 2400+ 1.1* 8.30 + 0.8NS
10 M 2390+ 1.2% 6.08 + 1 9NS
Ethylene glycol

1002 M 16.60 + 1 2% 14.00 + 0.9%
10°M 17.00 £ 1.1* 13.00 £ 0.7%

* Significant P <0.001; NS Insignificant P > 0.05
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It was observed, also, that human and sheep erythrocytes were efficiently protected
from haemolysis by 102 M and 10-3 M of ethy] alcohol and ethylene glycol. There was
no marked difference in the protection efficiency between the two concentrations used of
each scavenger for both types of cells.

However, it was recorded that the proteciton impact of ethylene glycol was more than
ethyl alcohol in case of human erythrocytes. On the other hand, the protective effect of
ethanol was more pronounced than ethylene glycol in case of sheep cells.

Although a marked protection was obtained for sheep and human erythrocytes treated
with HgCl, in the presence of the OH radical scavengers, there was species difference.
Sheep erythrocytes were more protected than human cells.

Discussion

The protection by ethanol and ethylene glycol against HgCl, induced haemolysis, in
both human and sheep erythrocytes, indicates that the bulk of the membrane damage
leading to rupture of RBCs may be cased by hydroxyl radicals. This is in accordance with
the finding of other workers [1]. The protection was observed when the scavengers were
added before mercurial treatment.

The protective influence against haemolysis was manifested at scavenger concentration
of 102 and 103 M which are lower than that used in fixation of cells and tissues. In a
previous work, a protective effect was obtained for human and bovine RBCs irradiated in
the presence of 1, 103 and 103 M ethanol and was presumed to result from scavenging
of OH [1]. These findings suggest that the effect of ethanol was due to the scavenging of
OH and not its fixative properties in cell membrane.

There were species differences demonstrated in the protection of sheep RBCs, as
compared with human cells, against metal toxicity. The sheep cells were more protected
than human red cells. Kurata et al. [2] found that there is species difference in the levels
of antioxidant parameters in erythrocytes of sheep and human. They recorded that
superoxide dismutase, glutathione peroxidase and glutathione are higher in sheep than
human erythrocytes, despite the fact that the specific metabolic rates are similar in both
types of cells.

Another possibility for the observed species difference is that human RBCs were less
efficient in scavenging radicals produced in the erythrocyte membranes [1] as compared
with ovine cells. Therefore, scavenging of OH radicals by OH radical scavengers might
give the chance to the antioxidant systems in the sheep red cells to display their function
and show a protective impact.

Another possible explanation of the results may be found in the particular composition
of sheep erythrocyte membranes. It was recorded that the composition of the cellular
membranes differs among the various animal species [5]. A higher content of
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sphingomyelin (SPH) and lower content of phosphatedylcholine have been described in
erythrocytes from ruminant species, as compared to other animal species. This is
particularly evident in the sheep red blood cells, where the content of SPH 1s very low
[6]. In the light of this information, the composition of the erythrocyte membrane
phospholipids might determine the penetration of the reagent into the cell, and probably
causing different oxidation rates [7].
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