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ABSTRACT

The present study was carried out to evaluate the pathological changes induced
by lead acetate and cadmium chloride toxicity in 50 male albino rats which
were uniformly divided into five different groups. Group | received only
drinking water as control while, in group Il rats were given Lead acetate, in
group Il rats were given cadmium chloride. In group 1V and V rats were given
lead and cadmium salt with antioxidant thiocitic acid as a treatment. Animals
were examined after five and ten weaks for biochemical changes. The blood of
each animal was collected and biochemical assays were conducted. L-
Malondialdhyde (LMDA), catalase (CAT), superoxide dismutase (SOD),
Glutathione peroxidase (GPx ) and reduced Glutathione (GSH) was determined
in serum. The obtained results revealed that, a significant increase in serum
LMDA level in lead intoxicated rats. However, administration of thioctic acid
(alpha-lipoic acid) in lead intoxicated rats exhibited a significant decreased in
this parameter. On the other hand, a significant decreased in serum CAT, SOD
and GPx activities, and GSH concentration were observed in lead intoxicated
rats. While, administrations of thioctic acid in lead intoxicated rats resulted in
significant increase in these parameters. In case of exposure to cadmium, the
obtained results revealed that, a significant increase in serum L-MDA level,
and SOD activity in cadmium intoxicated rats. However, administration of
thioctic acid showed a significant decreased in level of both L-MDA and SOD
parameters. On the other hand, a significant decreased in serum CAT, GPx
activities, and GSH concentration in cadmium intoxicated rats. While, the
treatment with thioctic acid resulted in significant increase in these parameters.
In conclusion, this study highlights a real problem of public health and the use
of alpha lipoic Acid (thioctic acid) as a treatment for these changes lead to
significant improvement.

Keywords: Pathological effect, Lead acetate, Cadmium chloride, Albino rats,
Thiocitic acid.
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1. INTRODUCTION
Heavy metals are individual metals and metal compounds that can impact
human health. Two common heavy metals are discussed in this study: lead (Pb)
and cadmium (Cd). These are all naturally occurring substances which are often
present in the environment at low levels. In larger amounts, they can be
dangerous. Generally, humans are exposed to these metals by ingestion
(drinking or eating) or inhalation (breathing). Working in or living near an
industrial site where these metals have been improperly disposed. Subsistence
lifestyles can also impose higher risks of exposure and health impacts because
of hunting and gathering activities (Sabine and Wendy, 2009).
Some heavy metals, e.g. lead, even at low levels are toxic for microorganisms.
As a rule, heavy metal has a negative effect on the growth of water
microorganisms as it can greatly depress their numbers. On one hand, the
number of microorganisms depends on the total content and concentrations of
particular forms of heavy metals. On the other hand, it is conditioned by several
other factors, quantity and quality of organic matter, especially carbohydrate
rich organic matter, pH, total exchange capacity, nutrient availability, moisture,
temperature and oxygen availability. Heavy metals shift the structure of
microbial populations, impoverish their diversity, and affect species
composition, reproduction and activity of indigenous microorganisms (Majid,
2010).
Otherwise, cadmium is a very toxic and is an important environmental pollutant
which is present in the soil, water, air, food and cigarette smoke. It is present
as an industrial pollutant, a food contaminant and as one of the major
constituents of cigarette smoke (Godt et al., 2006).
One of the major mechanisms behind heavy metal toxicity has been attributed
to oxidative stress. A growing amount of data provide evidence that metals are
capable of interacting with nuclear proteins and DNA causing oxidative
deterioration of biological macromolecules (Leonard et al., 2004). One of the
best evidence supporting this hypothesis is provided by the wide spectrum of
nucleobase products typical for the oxygen attack on DNA in cultured cells and
animals (Chen et al., 2001).
Antioxidant molecules are thought to play a crucial role in counteracting free
radical induced damage to macromolecules and has been found to heel the free
radical mediated cell damage (Flora et al., 2008).
Alpha-lipoic acid is naturally occurring compound that is synthesized by plants
and animals, including humans (Self et al., 2000).
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2. MATERIALS AND METHODS
2.1. Materials:
2.1.1. Experimental animals:
Fifty healthy white male albino rats, 8-10 weeks old and weighting 140-180 gm
were used in the experimental investigation of this study. Rats were obtained
from the Egyptian company for production of vaccines, sera, and drugs
(Vacsera), Helwan branch. Animals were housed at faculty of veterinary
medicine, Mansoura university in separate metal cages, fresh and clean
drinking water was supplied ad-libitum.
2.1.2. Experimental design
The rats were divided according to their weight into five equal groups after
accommodation to the laboratory conditions one control and four experimental
groups. These groups, each one consisting of ten animals, placed in individual
cages and classified with their administrated dose as follows:
Group I: (control group):
Rats of this group received drinking water with no drugs, served as control for
all experimental groups.
Group Il: (lead only exposed group)
Rats of this group received lead acetate 1/20 of LDso (25mg/Kg b.wt) orally
once per day over a period of 10 weeks as applied by (Debosree et al., 2012).
Group I11: (Cadmium only exposed group):
Rats of this group received cadmium chloride 1/20 of LDs, (5.0 mg/kg. body
weight) orally and once per day over a period of 10 weeks as recommended by
(Vanetal., 1981).
Group IV: (lead acetate with thioctic acid ""ALA" treated group)
Rats of this group received lead acetate orally and daily (25mg/Kg b.wt) and
treated with Thioctic acid ""Alpha-lipoic acid" at a dose of (54 mg/kg body
weight orally /day) (Gruzman et al., 2004).
Group V: (Cadmium Chloride with thioctic acid ""ALA" treated group):
Rats of this group received cadmium chloride (5.0 mg/kg. body weight) and
treated daily with Thioctic acid "*Alpha-lipoic acid" at a dose level of (54 mg/kg
body weight orally /day) (Gruzman et al., 2004).
2.1.4. Sampling for Blood:
Blood samples were collected in dry, clean test tubes and allowed to clot for 30
minutes and serum was separated by centrifugation at 3000 r.p.m for 10 minute.
The serum was separated by automatic pippte and received in dry strile tubes,
then used for operating and determination of the parameters related to serum
biochemical antioxidants. Samples were collected from all animals groups,
control and four experimental groups two times along the duration of
experiment at five and ten weeks from the beginning of rats exposure to lead,
cadmium and antioxidant administrated.
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2.2. Methods and Instrumentation:

2.2.1- Serum Analyses for Biochemical Enzymatic Antioxidants:

1) Determination of Serum L-Malondialdhyde (L-MDA):

L-MDA concentration was determined according to the method adapted by
Mesbah (Mesbah et al., 2004).

2) Determination of Serum and superoxide dismutase (SOD) activity:
superoxide dismutase activity was determined using NADH oxidation method
described by Paoletti (Paoletti and Macali, 1990).

3) Determination of Serum Reduced Glutathione (GSH):

Erythrocytes reduced glutathione concentration was determined according to
the methods described by Beutler (Beutler et al., 1963).

4) Determination of Serum Glutathione Peroxidase Activity (GPx):
Serum GPx activities were determined according to the method described by
Paglia (Paglia et al., 1967)

5) Determination of Serum Catalase Activity (CAT):

Serum catalase activity was determined according to the method described by
Xu (Xu et al., 1997).

2.2.2. Statistical analyses

All statistical analyses were done by statistical software package “SPSS 15.0
for windows, SPSS Inc. Chicago, Illinois” and the GraphPad Prism package;
v.5.0 (GraphPad Software, San Diego, CA). Animal’s baseline characteristics
were descriptively summarized and reported as mean * standard error of mean
(SEM). Student’s test was used to compare continuous variables. All tests were
two-tailed. The result of the t-values was then checked on student's-t-table to
find out the significance level (P value) as Pearson and Hartly reported
(Pearson and Hartley, 1951). Values were considered statistically significant
when p < 0.05.

3. RESULTS
The obtained data in table (1) revealed that, lead intoxicated rats after ten
weeks, showed significant decrease in serum SOD, CAT, GSH and GPx
accompanied with significant increase serum MDA when compared with
normal control group. Treatment with alpha-lipoic acid to lead intoxicated rats
caused significant decrease in serum MDA concentration when compared with
lead intoxicated group as shown in table (2).
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Table 1. Effect of lead toxicity on MDA and some antioxidants serum levels
after 10 weeks of treatment.

After 10 weeks of treatment

Parameter @ P value
Controls Pb treated animals

MDA (Mmol/L) 34.7+1.0 182.7+1.9 <0.0001

SOD (U/L) 35.8+1.0 14.8+1.0 <0.0001

GSH (ng/mL) 8.9+0.4 1.20.1 <0.0001

GPx (ng/mL) 38.7+1.0 14.8+1.0 <0.0001

CAT (Mmol/L) 67.2¢1.7 22.1x1.4 <0.0001

Continuous variables were expressed as mean + SEM. Pb= lead; MDA=
malondialdehyde; SOD= superoxide dismutase; GSH= reduced glutathione;
GPx= glutathione peroxidase; CAT= Catalase; P>0.05 is considered not
significant, P<0.05 considered significant.

Table 2. Effect of thioctic acid on some antioxidants serum levels in lead
intoxicated rats after 10 weeks of treatment

After 10 weeks of treatment

Parameter 2 P value
Pb treated animals  Pb+TA cotreated animals

MDA (Mmol/L) 182.7+1.9 52.5+1.4 <0.0001

SOD (U/L) 14.8+1.0 36.7+1.4 <0.0001

GSH (ng/mL) 1.240.1 5.7£0.5 0.0002

GPx (ng/mL) 14.8+1.0 27.1+1.1 0.0001

CAT (Mmol/L) 22.1+1.4 55.1+1.7 <0.0001

In case of cadmium, the obtained data in table (3) revealed that, serum catalase
(CAT), GSH and GPx were significantly decreased and serum LMDA
concentration and superoxide dismutase (SOD) activity were significantly
increased in cadmium intoxicated rats when compared with normal control
group. Treatment with alpha-lipoic acid and to cadmium intoxicated rats caused
a significant increased in serum CAT, GSH and GPx level with significant
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decrease in SOD activity and L-MDA concentration when compared with
cadmium exposed non treated group as shown in Table (4).

Table 3. Effect of cadmium toxicity on MDA and some antioxidants serum
levels after 10 weeks of treatment.

After 10 weeks of treatment

Parameter 2 - P value
Controls Cd treated animals

MDA (Mmol/L) 34.7+1.0 78.9+1.6 <0.0001

SOD (U/L) 35.8+£1.0 40.0+1.2 0.0200

GSH (ng/mL) 8.9+0.4 2.6+0.1 0.0042

GPx (ng/mL) 38.7£1.0 18.5+1.1 0.0692

CAT (Mmol/L) 67.2+1.7 34.5+1.7 0.0061

Table 4. Effect of thioctic acid on some antioxidants serum levels in cadmium
intoxicated rats after 10 weeks of treatment.

After 10 weeks of treatment

Parameter 2 P value
Cd treated animals  Cd+TA cotreated animals

MDA (Mmol/L) 78.91£1.6 54.4+1.0 <0.0001

SOD (U/L) 40.0+1.2 36.5+1.2 0.0100

GSH (ng/mL) 2.6+0.1 4.2+0.3 0.0042

GPx (ng/mL) 18.5+1.1 22.5%£1.5 0.0692

CAT (Mmol/L) 34.5+1.7 48.6x1.9 0.0061

4. CONCLUSION
The obtained results revealed that, lead intoxicated rats showed significant
increase in serum L-MDA concentration when compared with normal control
group. (Omobowale et al., 2014) observed that, Treatment with lead gave rise
to significant increase in MDA and H,O; generation both in the liver and the
erythrocytes following exposure to lead. level of MDA was significantly
increased with respect to the control. And this could be due to lead induced
inhibition of radical scavenging enzymes like GST and SOD (Haleagrahara
et al., 2011). (Akpinar et al., 2007) demonstrated that, rats given alpha lipoic
acid while being exposed to stress were protected from lipid peroxidation by
the antioxidant properties of alpha lipoic acid. The obtained results for
cadmium intoxicated rats get in accordance with (Kowalczyk et al., 2002)
which observed that, long-term intoxication with cadmium chloride elevated
serum concentrations. These results may be related to that of Cd inhibits the
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activity of majority of enzymes involved in AOS (Casalino et al., 2002).
Cadmium intoxicated rats showed significant decrease in serum GSH
concentrations. These results came in accordance with the recorded data of
(Renugadevi and Prabu, 2009) who found that, reduced glutathione level was
depressed and its dependent enzymes in Cd-intoxicated rats.

Lipoic acid (LA) has the ability to generate endogenous antioxidants, such as
GSH (Biewenga et al., 1997).
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