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Abstract: In this study, for clarifying some possible mechanism of zinc toxicity, the effect of increasing amounts
of Zn*" ion on peroxidase activity was investigated i vitro in serum of cow. The H,0,-mediated oxidation of
o-dianisidine was used to assess the peroxidase activity. Results show that after preincubation of serum with
0.2-20 mM Zn* cencentration for 5 min, peroxidase activity was mhibited compared to the control and
decreased rapidly with mcreasing metal concentrations. The enzyme was completely inhibited after 5 min
preincubation in 30 mM Zn*'. When the preincubation of serum and Zn*" was prolonged to 30 and 60 min, the
enzymatic activity decreased more rapidly with increasing metal concentration Extended exposure of the
enzyme to lower concentrations of the metal brought about the same effect as shorter exposure to higher metal

concentrations.
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INTRODUCTION

Zmc 1s an essential trace element necessary for
sustaining all life. Tt is required for the action of more than
200 metallo enzymes such as; amino peptidases, alkaline
phosphatase, carboxypeptidases, superoxide dismutase,
thymidine kinase, carbonic anhydrase and several
dehydrogenases (Sousa et al, 2007). Zinc plays an
mnportant role i polymeric orgamzation of
macromolecules like DNA and RNA, protein synthesis,
cell division and metabolism (Smith and Akinbamizo,
2000). In addition, Zinc has been reported to influence
the process of spermatogenesis (Ebisch et al, 2003,
Wong et al, 2002), controls sperm motility
(Wroblewski et al, 2003), stabilizes sperm membrane
(Kendall et al., 2000), preserves the ability of sperm
muclear chromatin to undergo decondensation and
modulates sperm functions (Suruki et al., 1995). It also
required in plants for leaf formation, the synthesis
of indole acetic acid (auxin) and anaerobic respiration
and 1s now considered to be neurotransmitters
(Hershfinkel et al., 2007; Gadallah, 2000).

Even though zinc is an essential element but it is
usually identified as toxic, or even highly toxic, at elevated
level (Gazaryan et al, 2007, Dineley et al, 2003;
Christopher, 2004; Religa et al., 2006). Several episodes of
zine toxicity in cattle and sheep have been described.
Sources of zine included the accidental addition of zinc

oxide to cattle feed, galvanized wire and troughs, heavy
use of zinc-containing fertilizers and fungicides, milk
replacer containing large amounts of a zinc supplemented
home-made molybdemumn licks (Sharpe and Livesey, 2005).
Excess zinc has been implicated in the formation of
osteochondrosis lesions in horses (Jeffcott, 1991),
pancreatic injury and lesion in the proventriculus in birds
(Samour, 2000), central lobular necrosis of the liver in pigs
(Plumlee, 2004), hemolysis and hepatocellular necrosis in
canine and feline (Bexfield et «l, 2007), hepatic
degeneration and lesions in the pancreas in bovine
(Radostits et af., 2000). Earlier studies have led to the
conclusion that elevated 7n®" levels promote and/or
exacerbate oxidative cell damage by an enhanced
production of highly toxic oxygen species (Bishop et af.,
2007) and it has been shown that antioxidant defense
enzymes play a key role in the protection against metal
and heavy metal toxicity (Pillai and Gupta, 2005).
Peroxidases are important detoxifying enzymes serving to
rid cells of excess H,0, under normal and stress
conditions, mcluding contamination by toxic levels of
metals (Richards et al., 199%; Fieldes and Gerhardt, 199%).
However, extreme stress conditions may affect the activity
of the detoxification enzymes themselves. For clarifymng
some possible mechamsm of zinc toxicity in ammals, the
effect of increasing amounts of Zn* ion on peroxidase
activity was mvestigated in vitre in serum of cow at this
study.
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dose-dependent, but also time-dependent. Even though
detoxifying enzymes such as serum peroxidases may not
show any effect after brief exposure to low concentrations
of zinc ion, extended exposure of the enzyme to lower
concentrations of the metal brought about the same effect
as shorter exposure to higher metal concentrations.
Inhibition of animal's antioxidant defense enzymes such
as peroxidases by elevated level of zinc ion could be
considered as an important parameter responsible for
enhanced production of highly toxic oxygen species such
as H,O, and causing of several pathological processes in
animals.
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