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Summary

Cadmium is a highly toxic element that can be ingested or inhaled from a variety of
industrial and dietary sources. Tannic acid (TA) is a plant polyphenol found in many dietary plant
materials such as grain sorghum, coffee, tea and cocoa. The purpose of this study was to
investigate the role of tannic acid against cadmium acetate induced toxicity in female rats. Three
groups of adult female rats were treated orally with normal saline (0.09 Nacl) as a control group,
200 ppm cadmium acetate (first treated group), and 200 ppm + 200 ppm tannic acid (second
treated group) for 12 weeks. The results indicated that cadmium acetate caused a significant
decreased in RBCs count, Hb concentration, and PCV of female rats compared with control
group, while that tannic acid enhanced these parameters. Also, the results showed that cadmium
acetate induced a significant alternative in total and differential count of WBC, while these
changes were attenuated by the tannic acid administration. Total protein and albumin were
decreased significantly in female rats treated with cadmium, while there was non significant
differences between these parameters in control female rats compared with Cd + TA treated rats.
AST, ALT, ALP, Cholesterol, and TG were increased significantly in cadmium treated rats, but

these values were decreased according to (TA) administration.
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Introduction :

Cadmium (Cd) is an important
environmental pollutant heavy matal
with high toxicity to animals and plants.
It is released into the environment by
traffic, metal-working industries,
mining, as a by-product of mineral
fertilizers, and from other sources
(Nriagu and Pacyna, 1988). Heavy metal
toxicity is also an important issue in
reclamation of industrial sites. It has
been reported that administration of
cadmium via different routes causes
increased lipidperoxidation in
membranes of erythrocytes and tissues
such as the liver, kidney, brain and testes
where malondialdehyde (MDA) is used
as an indicator of  oxidative
damage(Gutteridge, 1995). The high
dietary levels of cadmium results in

suppressed feed intake, reduction in
bone  mineralization and anemia
(McDowell, 1992). The biochemical

alteration occur prior to morphological
changes in the organs and changes in
certain enzyme levels in the extracellular
fluids may reflect the extent of cadmium
induced damage in target
organs(Khandelwal et al., 1991).

Animals are generally tolerance to
low doses of Cd exposure, but respond
considerably to high lethal doses.
Mortality in animals due to Cd toxicity
does not occur due to cardiotoxicity or
nephrotoxicity, but rather by liver injury,
because the liver accumulates substantial
amount of cadmium after both acute and
chronic exposures (Klaassen & Liu
1998). The soluble salts of cadmium
accumulate in the organism and affect
toxicity not only in liver and kidney , but
also the brain, lungs, testicles, central
nervous system and other tissues (Pinot
et al., 2000).

Tannic acid (TA) has numerous
chemical, food and pharmacological
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application. TA, a polyphenolic protein-
denaturing agent was shown to reduce
oxygen to superoxide anion and has
neither carcinogenicity potential in F344
rats nor modifying effects on
spontaneous tumor development
(Ogasawara et al., 1990; Bhat and Ha,
1994; Onodera et al., 1994).

Tannic acid (TA) is naturally plant
phenol present in fruits and vegetables
(Block et al., 1992). In addition of its use
as an additive in medicinal products for
human, it has been used for treatment of
burns, diarrhea and chemical antidotes in
poisoning and as a local astringent
(Hirono, 1987). It has been shown to be
anti-oxidant and it is a potent antagonist
of the mutagenicity of polycyclic
aromatic hydrocarbons (PAHSs) such as
benzo(a)pyrene (BP) (Daniel and Stoner,
1991,Huang et al., 1985). According to
the extensive experimental data it is now
known that PAHs must be metabolically
activated by peroxy radical dependent
pathway and the electrophilic bay-region
diol-epoxides act as the ultimate
carcinogenic  metabolites of PAH
(Kapitulnik et al., 1979).

The aim of this study is to assess
the effect of long-term uptake of
cadmium acetate on selected
hematological and biochemical
parameters and the role of tannic acid
against cadmium acetate induced
toxicity in female rats.

Materials and Methods :

The experiments were carried out
on 30 female rats, (8-9) weeks old
weighting 200-250 g. They were housed
in groups in stain less-steel cages (6
rats/cage) in a room maintained at 22+3
on a 12-h alternating light-dark cycle.
The animals were divided into 3 groups
of 6 individuals each.
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Group 1 (control group): the
experimental animals  were treated
orally with 0.9% NaCl.

Group 2 (First treated group / Cd): The
experimental animals received orally a
200 ppm cadmium acetate.

Group 3 (Second treated group /
Cd+TA): The experimental animals
received orally 200 ppm cadmium
acetate and 200 ppm tannic acid.

After 12 weeks of the experiment,
the control and experimental animals
were antherized and 5 ml of blood
samples were collected from heart and
then 2 ml were put in EDTA tubes for
measurement of the blood parameters,
while 3 ml were put in a tubes without
EDTA for measurement of the
biochemical parameters. The blood
parameters included red blood cell
counts (R.B.C.) , hemoglobin (Hb.) ,
hematocrite (P.C.V) value , erythrocytes
sedimentation rate (E.S.R) ,Total white
blood cells count (W.B.C.) and
Differential W.B.C.) which were
measured according to (Baker and
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Silverton, 1976; Lewis et al., 2001)
The biochemical parameters included
Aspartate  aminotransferase  (AST),
Alanine aminotransferase (ALT),
Cholesterol , Albumin , Sugar , Urea ,
Alkaline phosphate and
Triglycerladehyde (TG) were determined
with Bio- Merieux apparatus and
reagents .

Statistical analysis:

Statistical analysis of the results
was performed by SPSS test, data are
presented as Mean + Stander Error .

Results:

The results of the effect of
cadmium acetate on blood parameters of
female rats are presented in table (1).
These results showed the significant
decreased (p<0.05) in blood parameters
(RBCs,Hb.,PCV and total WBC) of
female rats treated with cadmium acetate
compared with control group. Also the
results indicated that the tannic acid
enhanced these parameters.

Table (1): The role of tannic acid against cadmium toxicity on some blood
parameters of female rats.

Treatments Blood parameters(Mean +5.E.)
RB. PCV Total WBC
Control | 7534037 a | 13434021 a | 35144033 a [ 4504013 a
group
First treated | 5.42H)41 ¢ 10.124).19 ¢ 33214024 ¢ (2924012 ¢
group
Second 6.7340.39b | 125540.1Sb | 36.7440.19b | 3.9910.09b
treated group
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cadmium acetate (the first treated group)
compared with control group. These
changes were attenuated by the tannic
acid administration.

Table (2): The role of tannic acid against cadmium toxicity on differential
count of leukocytes of female rats.

The

Treatments Blood parameters(Mean +5.E.)
Neutrophils Acidophils  Lymphocevtes  Monocytes
Control 30760 157 b 62.35 a 345 a
group H).36 +1.03 H).53 .09
First treated 35.35 a 224 a 5929 b 317 b
group .37 .07 H).95 H.07
Second 3145b 216 a 5993 b 3.19b
treated group .54 .05 H).55 H.07
different letters refers to a while there was non significant

significant differences at p<0.05.

that treatment of female

The present study demonstrated

rats with

cadmium caused a significant decreased
(p<0.05) in total protein and albumin,

differences in globulin level compared
with control group, as well as the study
indicated non significant changes in
these parameters in female rats treated
with cadmium acetate and tannic acid
compared with control group (table 3).

Table(3): The role of tannic acid against cadmium effect on serum
Proteins of female rats.

Treatments Level of protein(Mean+5.E.)
Total protein Albumin Globulin
Control group 7.14H0.05 a 4.64H0.12 a 2494015 a
First treated 559+0.23 b 3.5540.05 b 2544012 a
group
Second treated 6.79H0.06 a 1454011 a 2.15H1.10 a
group
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The different letters refers to a
significant differences at p<0.05.

AST and ALT activity were
increased significantly in the cadmium
treated rats compared with control
group, while the tannic acid caused

Vol.2 (2

improving these parameters (table 4).
ALP of cadmium treated group and
cadmium plus tannic acid were increased
significantly (p<0.05) compared with
control group, but it is appear that TA
improving the level of this enzyme.

Table(4): The role of tannic acid against cadmium effect on serum
Enzymes of female rats.

Treatments Level of enzyme(Mean+5.E.)
AST ALT ALP
Control group 10.45H0.15b 9.27TH).16 ¢ 2542H.73 ¢
First treated 14.5140.15 a 11.5540.26 a 35.1640.95 a
group
Second treated 11.1040.14 b 10.34+0.19 b 3251+1.16 b
group

The different letters refers to a
significant differences at p<0.05.
Cholesterol and triglyceraldehyde
were increased significantly (p<0.05)
in cadmium treated rats, while the

tannic acid caused a significant
decreased in  cholesterol and
triglyceraldehyde of female rats
compared with these treated with

cadmium acetate only (table 5).

Table(5): The role of tannic acid against cadmium effect on some
Parameters of lipid profile of female rats.

Treatments Lipid profiles(Mean+S.E.)
Cholesterol Triglyceraldehyde
Control group 65.51£1.61 ¢ 51.92+1589% ¢
First treated group 91.60£1.49 a 92.95£1.99 a
Second treated group 76.50£1.21 b §5.00£1.65 b

April/2010
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There different letters refers to a
significant differences at p<0.05.

Discussion :

The results of present study
indicated the effect of cadmium on
hematological and biochemical
parameters of female rats. Female rats
administrated cadmium acetate orally
showed decreased values of erythrocyte
counts, hemoglobin, hematocrit and total
WBC. , as well as alternations of
differential WBC values . This findings
is consistent with previous studies of
anemia in fish, rats and rabbits exposed
to cadmium, lead, nickel, copper and
zinc (Dhanapakiam and Ramasamy,
2001; Bersenyi et al., 2003). It has been
reported that chronic treatment with
cadmium inhibits the bone marrow or
induced oxidative damage in
erythrocytes of rats, causing destruction
of cell membrane and increasing lipid
peroxidation , as well as alternation of
the oxidative enzyme system, energy
metabolism and the appearance of
anemia (Kostic et al., 1993; Ognjanovic
et al., 2000; Dallak, 2009). Demir and
Oner (1995) showed that Cadmium
induced alternations in the phospholipids
and protein content of the red blood cell
membrane which are accepted normally
as evidence of disturbed membrane
fluidity which associated in this case
with unaltered membrane fragility. Also,
cadmium ions significantly  affect
regulatory genes for erythropoietin,
which may be the cause of inhibiting its
expression (Chun et al., 2000).

The treatment of female rats with
cadmium acetate caused the decrease of
total protein and albumin, while AST,
ALT, ALP, cholesterol and TG were
increased. These characteristics features
of cadmium-induced liver toxicity were
similar to those previously reported by
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other investigations (Rikans and
Yamano, 2000; Tzirogiannis et al.,
2003). Cadmium hepatotoxicity is
probably affected in two ways, on the
one hand by the occurrence of
inflammatory state, on the other hand by
direct toxic action of cadmium on liver
cells (Al-Hashem et al., 2009).
Cadmium is one of the most dangerous
occupational and environmental toxins.
It accumulates in the human organism
mainly in liver and kidney, where it
cause functional changes and then
interstitial fibrosis (Nguyen and Chien,
1989 ; Theocharis et al., 1994). Rikans
et al. (2000) observed kupffer's cell
activation and liver cell infiltration with
proinflammatoty cytokines after
cadmium intoxication , whereas Shaikh
et al. (1999) observed oxidative stress
intensification of liver peroxidation of
fats and liver glutathione exhaustion.
The present study indicated that
tannic acid (TA) protects against
cadmium induced hematoxicity and
hepatotoxicity , this role may be
according to reduce the oxidative
damage by preventing reduction in
glutathione and decreasing level of
malonaialdehyde in liver of Cd treated
rats (Kulbhushan et al., 2008). Omar et
al. (2003) showed that treatment of rats
with aluminum chloride for 80 days
caused moderate toxicity on liver,
kidney’s and spleen as shown by
elevation of free radicals (lipid
peroxidation and nitric oxide) and
reduction of antioxidants (superoxide
dismutase, catalase, gluathione
transferase, and glutathione and vitamin
E) as well as histopathological changes,
in addition to the improvement was
noticed in the rats treated with tannic
acid in addition to aluminium chloride.
This study proved that tannic acid has a
role as an antioxidant in protection of
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rats from the aluminum toxicity.
Mitjavila et al. (1977) showed the effect
of tannic acid on the functional state of
rat intestinal epithelium show an
inhibition of oxygen consumption and
succinic dehydrogenase activity in the
homogenate and an exresion of sialic
acid and glucosamine. Tannic acid post
treatments enhance the antioxidant and
antitumor-promoding effects of TA
pretreatments. TAs inhibit the second
rather than the first stage of tumor
promotion. Plant TAs, therefore, may be
valuable against tumor propagation but
their efficacy may vary considerably
depending on their origin(Gali et al.,
1993).
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