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This study was conducted to explore the capability of PAS (Para- aminosalicylic
acid) and HEDTA [N-(2-hydroxyethyl) ethylenediamine triacetic acid] either alone
or in combination in reducing some oxidative changes in different brain regions
(cerebral cortex, cerebellum and medulla oblongata) in rats exposed to manganese.
Seventy five male weanling rats (PND 21) were divided into two groups, group (A)
served as (-ve) control group (CI) and group (B) received manganese chloride
tetrahydrate (MnCI2• 4 H20) via drinking water for 60 days in a concentration of 5
mg MnCI21 ml ofH20. Twenty four hours after cessation ofMn exposure, group B
was divided into 5 subgroups. Rats of group B I were killed directly after cessation
of Mn exposure and served as +ve control group. Rats of group B2 received saline
solution 0.9% intraperitoneally (i/p) for 4 weeks served as withdrawal group. Rats
ofgroup B3 received 200 mg PAS I Kg b.w. SIC daily for 5 days/week for 4 weeks,
group B4 rats were received 50 mg HEDTA I Kg b.w. i/p daily for 5 days/week for
4 weeks and group B5 received mixture of both PAS and HEDTA in the same
manner and concentration as in group B3 and B4. Animal groups tteated with each
chelating agent separately, recovered the neurotoxicity and oxidative stress induced
by Mn. 4H20 and that indicated by significant improvement in superoxide
dismutase (SOD), catalase, AChE and glutathione peroxidase activity as well as
marked decrease in TBARS and nitric oxide production as compared to Mn treated
group. Withdrawal group showed no improvement in most of the previous
parameters which may be attributed to the irreversible damage of Mn to the brain
tissues.
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INTRODUCTION

Environmental pollution is a one of the most
deleterious agents to the biological life.
Industrialization offered additional hazards to the
environment surrounding man and animals (Antoniou
et ai., 1995). Because of a wide distribution of the
heavy metals throughout the earth crust, in air. soil,
and water. as well as the remarkable environmental
pollution, these heavy metals represent global
problems that are a growing threat to the environmeut
(Alloway. 1995). Some metals have bio-importance
as trace elements and are essential for all living
organisms such as manganese (Mn), iron, copper and
zinc but the toxic effects of many of them are ofgreat
concern and constitute major contaminants such as
lead. cadmium and mercury (Duruibe et ai., 2007).

Mn is an essential for biological tissues and
necessary for normal functioning of a variety of

357

physiological processes. Mn is also an important
cofactor for a variety of enzymes. including the anti­
oxidant enzyme SOD in brain, as well as enzymes
involved in neurotransmitter synthesis and
metabolism (Erikson et ai., 2005 and 2007). Despite
its essentiality. Mn has been known to be a
neurutoxicant (ATSDR, 2000 and Baldwin et ai.,
2008). The primary source of Mn intoxication in
humans is due to occupational exposure in miners,
smelters. welders and workers in battery factories
(Bowler et ai., 2006; liang et ai., 2006 and Elder
et ai., 2006). Several countries including USA and
Canada have replaced lead in gasoline with Mn­
containing antiknock compound methyle
cyclopentadienyle manganese tricarbonyl (MMT).
the combustion of MMT in the automobile with the
expected increase in ambient Mn level has raised
concern about the health risks associated with
environmental exposure to Mn (Frumken and
Solomon. 1997). Health risks ofexposure to Mn have
been associated with organic Mn-containing






















