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ABSTRACT

The protective and treatment effects of vitamin E, melatonin,
curcumin and coenzyme Qqo against oxidative stress. We studied in
the present experiment, 120 male albino rats were divided into 6
equal groups, 1 group was negative control group, The rats of the
other five groups were subjected to stress daily induced by
intraprotenial puncture once daily for nine successive weeks. Stress
was stopped during the 10th and 11th week for recovery. The rats of
the 2nd group were considered as a stressed controls. Starting from
the 4th week and to the rest of the experimental period. The rats of
the 3rd, 4th, 5th and 6th groups received Vit E (200 mglkg b.w.),
curcumin (80 mg/kg b.w.), melatonin (20 mg/kg b.w.) or CoQi (150
mg/kg b.w.), respectively every other day using stomach tube. Stress
caused significant increase in liver and kidney superoxide dismutase
activity and malondialdehyde (MDA) levels, Vitamin E and melatonin
produced a significant decrease in SOD and MDA levels in the liver
and kidney. Curcumin and Coenzyme Qi produced significant
decrease in SOD and MDA levels in the liver and Kidney. 1t could be
concluded that, stress caused induction of free radicals and induced
marked and significant effects on antioxidant status. The different feed
supplements used succeeded to protect the animal against the
harmful effect of oxidative stress and lead to the improvement of the
endogenous antioxidant status as well as liver and kidney functions.

Introduction

Free radical production occurs consciously in all cells as a part
of normal cellular function. Oxidation is a normal process that takes
place in the body. It causes damage to our cells. It's believed that this
cumulative damage is what causes aging, atherosclerosis, cancer,
immune system decline, brain dysfunction and eventually death.
Antioxidants are chemicals that generously offer up their own
electrons to the free radicals, thus preventing cellular damage. There
are many chemicals that perform as antioxidants, such as vitamins,
nuts, fruits, vegetables and meats.Antioxidants prevent free radical
induced tissue damage by: a) preventing the formation of radicals, b)
scavenging them, or <¢) promoting their decomposition  (oxidant-
antioxidant balance). Antioxidants are either endogenous, present
normally in  biological system or exogenous which can be
administrated  exogenously. The endogenous antioxidants may be
hormones as melatonin or enzymes such as superoxide dismutase,
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glutathione  peroxidase and  catalase, while the  exogenous
antioxidants may be divided into: 1) vitamins such as ascorbic acid
(vitamin C), vitamin E and vitamin A. 2) minerals such as selenium
and zinc and 3) plant extracts such as curcumin, grape seed extract
and green tea.Nutriton researchers suggest that consumption  of
antioxidant-rich food reduces damage to cells from free radicals. This
may clow down, prevent or even reverse certain diseases that resuit

from cellular damage, and perhaps even slow down the natural aging
process.

Material and Methods

Animal The present work was carried out on 120 albino male rats of
Wistar strain. Their body weights ranged from 100 to 120 g and their

ages ranged from 55-60 days. All animals were subjected fo
acclimatization for two weeks

Chemicals:-

-Antioxidants used: i) Vitamin E (di-alpha tocopherol acetate). It was
obtained in an oily form (96%) from Pharmasuid Company. It was
further diluted to the required dose using corn oil. i) Melatonin (N-
acetyl-5-methoxy tryptamine). 1t was a gift from Memphis Company for
Pharmacy and Chemical Industry. iii)Curcumin, from Algomhoria
Company for Chemical Industry . iii) CoenzymeQ10 ( ubignone )

from Global Nappi for Chemical Industry.

Experimental Design:

-This study was carried out for 11 successive weeks. The rats were
classified into six groups of 20 rats each as follow:-

Group -! {control negative group): The rats were kept unstressed as a control
negative group and received normal rat ration without any feed additives for 3
successive weeks. At the 4" week of the experiment, each rat received corn
oil (250 ul/kg b.w) and ethanol 8% (500ul’kg b.w) (the vehicles of the drugs
used) every other day using stomach tube until the end of the 11 weeks
experimental period. Rats of the other 5 groups were subjected to sham stress
during the first 9 weeks of the experiment by false intraperitonial injection
.Sham stress was stopped in the 10" and 11" week for recovery. Group I
(control positive, sham stressed group): Starting from the the 4" week of
experiment, the sham stressed rats received corn oil (250ul/kg b.w.) and
ethanol 8% (500ul/kg b.w.) using stomach tube every other day up to the end
of the experimental period and sereved as conftrol +ve group. Group -lll
(sham stress and vitamin E): Starting from the 4" week of the experiment and
up to the end of the experimental period sham stressed rats received vitamin
E (in corn oil 250ul/kg b.w.) every other day at a dose of 200 mg / kg b.w.
(Halim et al., 1997) together with ethanol 8% (500ul/kg b.w.} using stomach
tube. Group ~IV (sham stresse and curcumin): At the 4™ week and up to the
end of the experimental period, the rats received curcumin (in corn oil
250ul/kg b.w.) every other day at a dose of 80 mg / kg b.w. (Kalpana and




MINUFIYA VET. J. VOL. 5 NO. 2, APRIL 2008

Menon, 2004) together with ethanol 8% (500ul/kg b.w.) using stomach tube.
Group - V (sham stressed and melatonin group): At the 4™ week and up to the
end of the experiment, the sham stressed rats received melatonin dissolved in
ethanol 95% and diluted by normal saline untile 8% (500ul/kg b.w.) at a dose
of 20mg/kg b.w. (Othman et al., 2004) every other day together with corn oil
(250ul/kg b.w.) using stomach tube. Group VI (sham stressed and coenzyme
Qo group): Starting from the 4™ week the rats received coenzyme Qqp (in corn
oil 250ul/kg b.w.) at a dose of 150mg/kg b.w. (kwong et al., 2002) every other
day together with ethanol 8 % (500ul/kg b.w.) using stomach tube.

Collection of Sampies:

Every 2 weeks 5 rats were sacrified from each group. The liver
and kidney of each rat were dissected, homogenized with phosphate
buffer (pH 7.4) and stored at - 20 °C until used for the determination
of antioxidant enzymes activities and malondialdehyde (MDA) levels.

Liver and kidney malondialdehyde (MDA) were determined
according to the method described by Yoshkochi and Masters
(1979)._ Reduced glutathione was estimated according to Chanarin
(1989)._ Superoxide dismutase (SOD) was estimated according fo
Giannopolitis and Ries (1977).

All data presented as mean % standard error (SE) and were
subjected to analysis of variance (ANOVA) test according to Snedecor
and Cochran (1980). Treatment means were compared by the least
significant difference test (LSD) at 0.05 and 0.01 levels of probability.

RESULTS

As shown in figure (1) Sham stress produced a significant
increase (p<0.05) in SOD of liver vs. non stressed control at the 5
and 7" week of treatment. This increase became non significant at the
9" and 11" week of treatment (even after stoppage of shame stress).
Vitamin E and melatonin produced a non significant decrease in liver
SOD vs. sham stressed control during most of the sampling periods
(except at the 7™ and 5™ week of treatment, respectively). Curcumin
induced a significant decrease in SOD of liver versus sham siressed
control at the 7" and 9™ week of treatment. CoQi induced a
significant decrease in SOD of liver versus sham stressed control
during most of sampling periods (except at the 5" week of treatment).
The over all means of liver SOD were significantly lower in rats treated
with the different feed supplements vs. sham stressed control.
As shown in figure (2) Sham stress produced a significant increase
(p<0.05) in SOD of the kidney vs. non stressed control at the 5™ and
o™ week .of treatment. Administration of vitamin E, melatonin,
curcumin and CoQq to sham stressed rats produced a significant
decrease in SOD of the kidney vs. sham stressed control during most
of sampling periods (except at the 7" week of treatment). The over all
means of SOD of the kidney were significantly lower {p< 0.05) in rats
treated with different feed supplements vs. sham stressed control.
As shown in figure (3). Sham stress induced a significant decrease in
liver GSH .vs. non stressed control at most sampling periods. This

247




Fhysiological Study on the

recorded a decrease in MDA levels in the liver of curcumin freated
rats.
In addition, Reddy and lokesh (1994) showed that curcuminoids

inhibited lipid peroxidation in rat brain homogenates and rat liver
microsomes.

In addition Soudamini et al. (1992); Unnikrishnan and Rao (1992)
and Sreejayan and Rac (1994) atfributed the antioxidant mechanism
of curcumin to a) scavenging or neutralizing of free radicals, b)
interacting with oxidative cascade and preventing its outcome, c)
quenching oxygen and making it less available for oxidative reaction,
d) inhibiting oxidative enzymes like cytochrome P450 and chelating
and disarming oxidative properties of metal ions such as iron.
Moreover Huang et al. (1997) attributed the potent inhibitors of
curcumin on ecosanoid generation and lipid peroxidation to inhibition

of lipoxygenase and cyclo-oxygenase pathways of archidonate
metabolism.

Furthermore, administration of CoQq to sham stressed rats in the
current  study, significantly decreased the sham stress-induced
increase in the overall mean values of MDA in liver and kidney These
result matches with those reported by Abd-El Gawad et al. (2004) who
found that CoQio treatment decreased the levels of MDA in rats. The
CoQ10-induced decrease in MDA levels was thought to be due to its
stabilizing effect on cell membranes (lipid-containing structures
essential to maintaining cell integrity) and its ability to prevent free
radical damage to other important cellular components (Crane et al,
1993; Overvad et al. 1999 and Pepping 1999).

The reduced glutathione is the most abundant thiol in mammalian
tissues involved in a variety of intracellular functions as the protection

of the cell against damage from electrophiles, free radical and ROS
formed during xenobiotic metabolism (Meister, 1991).

The authers attributed that effect to the central role played by GSH
in coordination of the body's antioxidant defense mechanism, as it
was largely consumed by glutathione related enzymes under oxidative
stress conditions. Moreover, Xu et al. (2002) added that colorimetric
analysis of extracts of ventricular tissue from rats showed that the
level of reduced glutathione (GSH) was significantly less in rats with
experimental diabetes, as a result of oxidative stress condition.The
obtained results revealed that vitamin E caused a significant increase
in glutathione (GSH) concentration in liver and kidney homogenates of
rat. This findings are in agreement with the results reported by Shakun
and Koval'Chuk (1987) who found that administration of a-tocopherol
acetate not only decreased lipid peroxidation and prevented depletion
of the reduced glutathione pool but also retained a functiona! liver
disturbance in case of liver damage. In addition, Burton (1894)
announced that vitamin E was well known as a traditional antioxidant,
it was the most lipophilic antioxidant in biclogical tissue, so it protected
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the unsaturated fatty acids of membrane phospholipids from oxidative
degeneration.The results of the present study also revealed that
melatonin significantly increased the overall mean values of liver and
kidney GSH in sham stressed rats. These findings are in agreement
with the results reported by Meki and Hussein (2001) and Sener et al.
(2003).

Many investigators attributed the wmelatonin induced increase in
the concentration of GSH to: a) thé stimulation of  gene expréssion for
antioxidant enzymes (Rodriguez et al, 1998; Galberg and
Wiesenberg, 1995; Steinhilber, et al., 1995 and Kotler et al., 1998), b)
the increase in the mRNA level of antioxidant enzymes (Antolin et al.,
1996) and c¢) the enhancement of the production of enzymes that are
involved in the synthesis of glutathione (Reiter et al., 1999).

Administration of curcumin to sham stressed rats in the current
study revealed that curcumin could counteract significantly the sham
stress-induced decrease in the over all means of the liver and kidney
GSH. This effect might be explained either by lowering lipid
peroxidation by maintaining the activites of antioxidant enzymes at
higher levels (Reddy and lokesh, 1994), or by increasing the level of
glutathione to preventing thiol depletion occurring typically during
apoptosis (Jaruga et al, 1998).Meanwhile administration of CoQig fo
sham stressed rats in the current study significantly increased the
overall mean values of GSH in the liver and kidney. These results
matche with those reported by Genova et al. (2003) how reported that
exogenous Co Qq protects cells from oxidative stress by conversion
into its reduced antioxidant form by cellular reductases. :

The present investigation revealed that sham  stress
significantly increased the overall mean values of SOD in the liver and
Kidney of sham stressed rats. These results are in agreement with the
findings of Tavazzi et al. (2000} who documented that protective
enzymes such SOD are activated under stress conditions that
stimulate production of oxygen free radicals. Moreover
Shaheen et al.,, (2000) showed that oxidative stress resulted in a
significant increase in  SOD indicating an initial compensatory
response to oxidative stress. In another word, this might be due to a
stimulatory effect of free radicals on liver and kidney to increase the
SOD levels. Gouda et al. (2002) atiributed the increase in SOD and
GST activities to the elevated levels of O, in liver and brain
microsomes of stressed rats. The Superoxide disproportionate
spontaneously to produce HpO, but the reaction was several times
more effective if catalyzed by SOD.

The present study revealed that vitamin E, curcumin,
melatonin and CoQ10 significantly decreased the SOD in the liver and
kidney of rats vs. siressed control group. The finding concerning the
effect of CoQ10 on the SOD of sham stressed rats are in agreement
with Al-Thakafy et al. (2004) who found that Daily supplementation
with CoQqo to rats after induction of diabetes resulted in a significant
decrease in the SOD activity and lipid peroxidation end products.
However SOD activity was found to be increased in rats after
administration of vit E. ( E! Demerdash et al, 2004 and Anil et al,
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2005), curcumin (Park et al., 2000), melatonin (Kaya et al., 1999 and
Meki and Hussein, 2001) and CoQ10 (Abde-El Gawad et al., 2004)

The reasons for these contradictory results may be attributed to
the role of the used antioxidants in scavenging the free radicals
formed as a result of oxidative stress resulting in absence of
stimulatory effect of free radicals on SOD activity. However, this point
needs further investigation.lt is concluded that: Stress is considered
as an oxidative stress-and causes induction of free radical. Exposure
to stress induced marked and significant effects on hematological and
antioxidant status. The different feed supplements used succeeded to
protect the animal against the harmful effect of oxidative stress and
lead to the improvement of the endogenous antioxidant status as well
as liver and kidney functions. Vitamin E, melatonin, coenzymeQi, and

curcumin respectively considered the best feed supplements used as
antioxidants.
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