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Cadmium (Cd) is an important pollutant of environment which accumulates in
the liver and the kidneys, as well as in other tissues (1). Cd induces oxidative
damage causing many metabolic, histological and pathological changes, such
as nephrotoxicity, cardiotoxicity, increased lipid peroxidation (LP) and
alteration of the antioxidant defense system (AOS) (2). Recent studies have
shown that coenzyme Qo (CoQ)o) and vitamin E (Vit E) are the powerful
liposoluble antioxidants, which inhibit lipid peroxidation and thus prevent free
radical mediated oxidative injuries. It is well known that CoQ,y and Vit E may
act synergistically as antioxidants (3, 4). The aim of this study was to
investigate a possible protective influence of CoQ, and Vit E in Cd induced
oxidative stress in the rat hearts.

Male, Wistar albino rats 3 months old, weighing 280£30 g were used in our
experiments. The animals were kept at 2142°C and exposed to 12 h light/dark
cycle. All rats were housed in individual cages and given a standard diet and
tap water ad libitum. The rats injected with (1) CdCl, (0.4 mg Cd/kg bm.,1.p.,
24" before the sacrificing), (2) (CoQ¢t+Vit E) + Cd (20 mg ConA(g b.m.,
i.m., 48" before the sacrificing + 20 IU Vit E/kg b.m,, im., 48" before the
sacrlﬁcmg + 0.4 mg Cd/kg b.m., i.p., 24" before the sacnhcmg) (3) CoQyp +
Vit E (20 mg Cleo/kg b.m., i.m., 48" before the sacrificing + 20 IU Vit E/kg
b.m., i.m., 48" before the sacrificing. After the treatment all animals were
sacrificed by decapitation and heart tissue was isolated and prepared for
analysis. The activities of total superoxide dismutase (Total SOD), manganese
containing superoxide dismutase (Mn SOD), copper zinc containing
superoxide dismutase (CuZn SOD), catalase (CAT), glutathione peroxidase
(GSH-Px), glutathione-S-transferase (GST), glutathione reductase (GR), as
well as ascorbic acid (AsA), vitamin E (Vit E) and Cd concentrations were
analyzed.
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The results obtained in our experiments are presented in Table 1. The
significance of all experimental groups was compared with control animals
(C). Acute intoxication of rats with Cd were followed by significantly
increased of all examined antioxidant defense enzymes (total SOD, Mn SOD,
CuZn SOD, CAT, GSH-Px, GST and GR), (p<0.05, or less), while AsA and
Vit E concentrations were significantly decreased (p<0.05 and p<0.02). A
significantly increased accumulation of Cd in heart tissue was observed in
animals treated with Cd (p<0.005). Recent studies on mammals have shown
that Cd stimulates formation of reactive oxygen species and through binding
to sulthydryl groups of enzymes inhibits their activity, consequently causing
the peroxidative destruction of cell membranes. These ubiquitous reactions of
Cd result as its toxic effects on whole blood (2), liver, kidneys, heart, testes
and other tissues and organs (5-8).

The protective role of CoQjq and Vit E in acute Cd intoxication results as
decreased activities of total SOD, CuZn SOD, GSH-Px and GST. AsA
concentration was also reversed to the control value. However, pretreatment
with CoQy and Vit E induced further increase of CAT and GR activities and
Vit E concentration (p<0.02). Our results showed that combination of two
liposoluble antioxidants such as CoQy and Vit E resulted as suitable and
potent antioxidant action, probably as consequence of quenching of reactive
oxygen species, inhibition of LP and prevention of free radical mediated
injuries (3, 4). The results of our study suggested that CoQy, and Vit E
functions as a potent antioxidants in protection of rat heart against oxidative
stress induced by Cd.

Table 1. Total SOD, Mn SOD, CuZn SOD, CAT (U/g w.m.), GSH-Px (nmol
NADPH/min/g w.m.), GST (nmol GSH/min/g w.m.), GR (nmol
NADPH/min/g w.m.) activities, as well as AsA (mg/100 g tissue), Vit E (Lg/g
tissue) and Cd (ug/g tissue) concentrations in the heart of control rats (C),
treated with Cd, treated with (CoQ,,+Vit E)}+Cd or treated with CoQ,,+Vit E.

¢ ™ (Coth g:‘t B CoQy + Vit E

Total SOD 482 67 +4.49 85140 £41 72 *** 697154456 ** 687 40 +2577 **
Mn SOD 14917 £19.05 206 80+ 1304 ** 21298 +15.67 ** 186.14+284 *
| CuZn SOD 333.50£3.25 644,60 £31.28 *** 48402 £32,52 % 5013542459 ** |
CAT 91204 £3492 108816 £27.22 * 1235.90 £39 97 ** 128470 + 49 06 **
GSH-Px 425933 £399.29 552220 + 416.06 * 5079 99 +410.66 4367 99 + 29397
GST 216720 3184 224076 £9095 * 205792 +65.24 22375075384
GR 65424 + 36 .59 746 4% 6558 * 83327 4454 ** 82765 £ 3511 **
AsA 879 +0.60 651 £0.22* gR5+0.33 982 %060
Vit E 1535+0.21 12 44 £0:27 ** 17.41 £0.26 ** 18.96 £0.69 **
Cd H.D. 0.14 £0.004 *** N.D. N.D.

The values are means £ SE from 7 animals,
*p<0.03, #*p<0.02, ***p<0.01 in comparison to the control animals.
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