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Abstract

The aim of this study was to determine the adverse effects of cadmium sulfate
administration & role vit E in correction these adverse effect on urinary system parameters,
30 six mouth old clinically healthy new Zealand white rabbits were divided in to three group
(ten in each group)T1l control group, T2 givin normal diet and tap water has 250mg/L for
60days, T3givin also normal diet, tap water has 250mg/ml & 500mg/day dietary
administration of Alpha-tocophenol there were a significant variation (p<0.01) between
T2&T3groups in the levels of blood urea nitrogen, uric acid &plasma glutathione peroxidase,
while the there were some improvement in the levels of creatinin & Kkidney glutathione
peroxidase for T3group than T2 group, but this improvement don't reach the significant value.
urine protein percentage for T3group was less sever than T2 group. histopathological
alteration in the kidney tissue for T3&T2 groups were confirm these results as general, Alpha-
tocophenol play important role in diminishing oxidative stress of urinary system that resulted
from chronic cadmium exposure.

Introduction

Among heavy metals, cadmium (Cd) in the urine and an increase in amino acids
poses a number of environmental problems (1511t has been proposed that the minimum
in addition to being detrimental to human critical level of cadmium in the kidney
health MCadmium has an extremely long required to produce renal tubular damage
half life (20-30 years) in the human body is approximately 0.2 mg/gl®There is some
and is highly cumulative, especially in the evidence of an increase in the incidence of
liver and kidney 2. Cadmium toxicity is renal stones in those with prolonged
responsible  for alterations in  various exposure to cadimum ®lIn  chronic
metabolic processes Pland the inhibition of cadmium exposure, bones appear to be
nuclic acid and proteinsynthesistl. A secondarily affected or may be directly
syndrome called Itai-itai, first described in impaired before renal tubular damage
Japan, has been associated with chronic develops. Oxygen radical scavengers such
ingestion of cadmium. It is accompanied as vitamin E, glutathione  (GSH),
by the classical renal effects of industrial glutathione peroxidase (GSH-Px),
cadmium poisoning: proteinuria and often superoxide dismutase, and catalase are
glucosuria  and  aminoaciduria  !Daily protective againstchemical-induced
cadmium intake by ingestion in the oxidative damage in rats %Vitamin E is a
endemic area has been estimated to be 0.6 family of lipid-soluble vitamins, of which
mg lbut it would have been considerably a- tocopherol is the most potent. Vitamin E
greater before 1955, when pollution has been shown to act as an antioxidant in
control measures were instituted in the cells, interrupting the propagation of lipid
nearby mine.  Epidemiological  studies peroxidation in the plasma membrane and
carried out indicate that the incidence of thus  preservin membrane  integrity
proteinuria  is  significant in  cadmium- [URecently, [?ldemonstrated that Cd-
polluted areas another study at autopsy has induced alterations in liver and Kidney
revealed that the principal renal effects of biochemistry could be reduced by
chronic cadmium poisoning are seen in the simultaneous administration of a-
tubules but are pronounced only in the tocopheryl acetate in rats. The relationship
most severe cases YCadimum toxicity also between vitamin E intake and endogenous
include renal disturbance that includes the cellular defense mechanisms is not yet
excretion of low-molecular-weight proteins fully understood. However, the activity of
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some antioxidant enzymes and the levels

concentration ~ *l.aim of this study was

of certain antioxidants appear to be role assess of vit. E in modulatation of
controlled by regulatory mechanisms that antioxidant defense  mechanism  aganist
respond to oxygen metabolite cadmium exposure.
Materials and methods
Animals: Kidney tissues was collected in For
Six months old clinically healthy histological studies, while some kidney

New Zealand white rabbits weighing
2500£115 gm, randomly divided into three
groups of 10 animals each. They were kept
in warm place 28° in individual cages, all
animals were given basic diet, the second
group T2 was giving tap water with
250mg/l cadmium sulphate for 60 days, the
third group T3 was given tap water and
cadmium  sulphate 250mg/l plus a-
tocopherole 500mg per day by oral
administration
Sample collection:

At 10 weeks whole blood was

tissue collected into 0.25 mol/l sucrose and
stored immediately on ice. Subsequently
homogenized on ice for 20 second then
centrifuged at 30000 cc for 30 minutes at
4°c and the supernatant collected for
laboratory studies.
Blood and urine chemistries

Blood urea nitrogen, creatinine, uric
acid concentration in plasma, urine protein
were  determined  using  commercially
available kit (sigma), glutathione peroxides
determined asin (4!,
Statistical analysis

collected wvia cardiac puncture  from MeantSE was carried. All data are
anesthetized  (ketamine  50mg/kg-xylazine analyzed using Duncans multiple range
10mg/kg), rabbits were then euthanized test 115 to determine if the treatment were
with a single cardiac injection fatal plus significantly  (P<0.01) different or not.
(concentrated  pentobarbital, 360  mg/kg),

Results

From data of tablel. was showed that
the chronic cadmium administration on the
rabbits lead to important change biological
models of urinary activity, a-tocopherole
in order correct really the oxidative stress
for urinary system that resulted from
cadmium  exposure.  Results  revealed
significant (p<0.01) variation in blood urea
nitrogen and uric acid in blood for T1
group than T2 and T3 groups, while T3
was significantly less than T2 group
Creatinine level has significant increment
in T2 group then T1 and T3 group while
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there was no significant variation (p>0.01)
between T1 and T3 groups.Urine protein
percent in T2 group was about 80% while
urine protein in T3 group was less than T2
group, about  40%.Both  glutathione
peroxidase activity in blood and tissue had
reduced significantly in T2 treatment group
than normal group also there was
significant difference between T1 and T3
groups in plasma GPX level while there
was no difference in kidney tissue GPX
between T1 and T3 groups.
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Table 1 explain role of a-tocopherole in correction of oxidative stress resulted from cadmium
exposure in different biochemical parameters.

. . T3 cd+a-
Biochemical parameters T1 control group T2 cd. only tocopherole
Blood urea nitrogen 46.8+1.489 a 67+1.855 c** 54.241.19 b**
Creatinine 0.4+0.025 a 0.93+0.047 b 0.46+0.052 b
Uric acid 2.14+0.056 a 4.39+0.113 c** 3.12+0.162 b**
Urine protien 0% 80% 50%
Plasma glutathione o *
peroxidase 69.05+£0.427 a 54.04+0.712 c 64.8+1.533 b
Glutathione peroxidase in | 37 99,0 17 34.9:0.173 b 37.93:0.316 b
Kidney tissue

Results are expressed as mean + standard error.

a: no significant variation

Different letters between groups refer to significant difference(p<0.01).
** refer to significant variation under difference( P<0.01)
* refer to significant variation under difference(P<0.05)

Degree of freedom :2, 29.

These result were

histopathological examination of
revealed marked dilation

tissue, Results

supported by

Kidney

and congestion of renal convoluted tubules
and renal tissue with atrophy of glumeruli

Fig (1)

for T2 animal

normal  glumeruli

group,

signs
renal

tubules as explained in fig(1) and fig(2).

Fig(2)

histopathological
examination of kidney tissue for T3 group
revealed mild degenerative with
convoluted

Fig: Photomicrographs of haematoxylin and eosin stained sections of rabbit kidneyfig.1 and
fig 2(A)H&E, (10x), (1,2) Group Il represented a severe congestion and dilatation of renal
tissue and renal tubules with atrophy of glomeruli.
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Fig(3)

Fig(4)
(3,4) group Il showed normal glumeruli and renal convoluted tubules. while fig 3 and 4 (B)
H&E, (40x).

Discussion

In this work the effect of single doses
of vitamin E on the basal serum and urine
levels of some biochemical(blood urea
nitrogen, uric  acid, creatinine,  urine
protein, plasma glutathione peroxidase and
kidney glutathione peroxidase) parameters
in white newzeland rabbits exposed to
chronic cadmium toxication were
investigated, The results shows that vitamin
E cause significant ( p<0.01) decrease in
the basal level of blood urea nitrogen, uric
acid and plasma glutathione peroxidase
while creatinine and kidney glutathione
peroxidase levels was improved by vitamin
E administration but this improvement
dose not reach to the significant
level.Damage to certain tissues & organ
resuts in the elevation of serum
concentration ~ of  specific  biochemical
parameters of urinary system as presented
by histopathological alteration of kidney
tissue, this occur as a result of their release
or secretion from the damaged tissue [
,The cadmium induced increases in serum
level of urea nitrogen & creatinine suggest
signs of renal toxicity ™"lthis may be due to
the oxidative effect of cadmium which is a

sulfhydral-active = &  powerful  oxidative
metal % Treatment  with  Alpha-
tocopherole  reduced cadmium induced

increment in serum level of urinary system
parameters, which may be due to the
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antioxidant effect of vitamin E is lipid
soluble vitamin & has been established as
very effective antioxidants ™Mit scavenge
free radicals by readily donating electrons

to these unstable &  highly reactive
molecules(ROS)during  biological reaction
in the body & become oxidized

themselves, as scavenges of free radicals, it
therefore reduce the production of ROS &
oxidative stress which be presented in
significant increment of GPX levels in
both plasma &Kidney tissue of T3group
than T2 group.This will in turn prevent or
reduced lipid peroxidation & tissue injury
or damaged that may be induced by
oxidative  trauma/stress. the  oxidative
effects of cadmium are mediated through
the activation of proteinkinase C(pkc)
during single transduction, PKC activity is
interns dependent on cytosolic calcium ion
concentration [ vitamin E cause inhibition
of PKC ?!lin addition to action of vitamin

E on protect against  magnesium
deficiency, which turn lead to reduction in
intracellular  calcium  [®lthis  mechanism

may explain the opposite (increasing &

decreasing) effects of cadmium &the
vitamin E on basal serum levels of the
parameters  &histological alteration  that

investigated in this study or their oxidative
&antioxidative activates.


http://en.wikipedia.org/wiki/Anise#cite_note-6
http://en.wikipedia.org/wiki/Anise#cite_note-6
http://en.wikipedia.org/wiki/Anise#cite_note-6
http://en.wikipedia.org/wiki/Anise#cite_note-6
http://en.wikipedia.org/wiki/Anise#cite_note-6
http://en.wikipedia.org/wiki/Anise#cite_note-6
http://en.wikipedia.org/wiki/Anise#cite_note-6

AL-Qadisiya Journal of Vet.Med.Sci. Vol./11 No./1 2012
References
Freedman JE, Farhat JH, Loscalzo J, cadmium ions. J. Environ. Pathol.
Keaney JF (1996). Toxicol. Oncol. 20:p. 27.
Alphatocopherol inhibits 10. Robert KK, Michael PW, Peter L, Ben

aggregatin of human platelets by
a protein Kkinase C-dependent

mechanism, Circulation, 94: p.
24-34.

. Chow, C. K. (1991) Vitamin E and
oxidative stress. Free. Radic.

Biol. Med. 11,p.215-232.
Friberg, L., Kjellstrom, T., Nordberg,

G. and Piscator, M. (1975).

Cadmium in the environment. IlI.

Office of Research and
Development, u.S.
Environmental Protection
Agency.

Berman, E. (1980) Trace metals and
their analysis. Heyden, London.

Beyersmann, D. and Hechtenberg, S.
(1997) Cadmium, gene
regulation, and cellular signalling
in  mammalian cells. Toxicol.
Appl. Pharmacol. Br. J. Ind 144,
p.247-261.

. Smith,J.C., Wells,A.R. and Kench, J.
E. (1961) observation on the
urinary protien of men exposed to
cadimum dust and fume. Br. J.
Ind. Med., 18:p.70.

Dubinina, E. E., Shugaley, I. R,
Melenevsky, A.T. and Tselinskii,
I. (1994) Characteristics of low
molecular  weight  substances
regulating  plasma  superoxide
dismutase activity. Free Radical
Biol. Med. 17,p. 351-353.

Kjelistrom, T., Klinder, C.G.E. and
Friberg, L. (1984), Conceptual
problems in  establishing the

critical concentration of cadmium
in human Kidney cortex. Environ.
Res., 33: p.284 .cited in reference
35.

. Stohs SJ, Bagchi D, Hassoun E Bagchi
M (2001). Oxidative mechanisms
in the toxicity of chromium and

115

11.

12.

13.

14.

15.

16.

17.

18.

L, Robert SM Glenn SI (2002).
Differential Hepatotoxicity
Induced by Cadmium in Fischer
344 and Sprague-Dawley Rats.
Toxicol. Sci. 65: p. 151.

Kara H, Karatas F, Canatan H, Servi K

(2005). Effects of exogenous
metallothionein on acute
cadmium toxicity in rats. Biol.

Trace Elem. Res. 104: p. 223.

Ikediobi O, Christopher BL, Veera AT,
Lambert LM, Lekan WJ (2004).
Response of antioxidant enzymes
and redox metabolites to

Sarkar, S., Yadav, P. and Bhatnagar, D.
(1997) Cadmium-induced lipid
peroxidation and the antioxidant
system in rat erythrocytes: the
role of antioxidants. J. Trace.
Elem. Med. Biol. 11, p.8-13.

Schroeder, H.A. (1965).Cadmium as a
factor in hypertension. J. Chronic

Dis., 18: p.647
Webb, M. (1977) Clinical chemistry
and chemical toxicology of

metals. Brown, S. S., ed., pp. 51—
64, Elsevier, Amsterdam

Tandon, S. K., Singh, S. and Dhawan,
M. (1992) Preventive effect of

vitamin E in cadmium
intoxication. Biomed.
Environ.Sci. 5, p.39-45.

Valko M, Rhodes CJ, Moncol J,
Izakovic M Mazur M (2006).
Free  radicals, metals  and
antioxidants in oxidative stress-
induced cancer. J. Chem. Biol.

Interact. 169: p. 1.

Warren, S., Patel, S. and Kapron, C. M.
(2000) The effect of vitamin E
exposure on cadmium toxicity in
mouse embryo cells in vitro.
Toxicology 142,p. 119-126.



AL-Qadisiya Journal of Vet.Med.Sci. Vol./11 No./1 2012
Aol Sl sl dga) s o B g oS gl g
Gl ) (A a gl il 1S e dal) aanddl) (e Ll

o) e ilaal) 2o o lia Q) use o v dils 14
Al daalam g phanll bl 4K (il daala/alall 44K

dadAd
0939 (ol Sl gall Adlad e o suedlSH ey pi€ oSl 5 bl 5500 gae pasd Al jal) Caags
Blood ) Losal (s sia p—a sl Giaaln, (b SSU (5 e il & J sl ol Q5 8 g oS g
32w 3l mal) a3 el 5 LSl Y (8 (i g il (5 sime el ) Adla) A3 & (Urea nitrogen
Gl saall Caa A al o) el e sed e Gl Y1 v 8 34K mana g o3 3 glutathione peroxidase
sl cuhael 4 il A Lilas 4o gana s 3 kot 42 gane Lgie JS il a1 0 4 slaiia el aal apalae &3 Y
i dly ol o haed A5G A lelas de senay il/pale250 30 s spedSl iy S Caualy galie¥) o3
BHD-) Js b sSsmLill a >il/a3le500 cadlis a5 jil/aale250 o saealSll iy S Aila) pa 5ol
Aall paslag Lo all o siue (8 (P<0.01)40 sine (358 293 @il Cpil e ( yed 52415 (England
Uiy, 5100 5 4l Alelaall (e sana o Lo Sl & glutathione peroxidase 2wSll slcadl s 330 (5 sisag
A e SN A Libadll 4 gana (b gl 8 2SUN Sliadll a1 (5 sine i ) g il XU (5 sine (il
A 52 a3 LS L(P>0.01) 4asinall (5 sima M Joay ol g L Y15 (alias¥) 12 o V) 4l dldaddl Ao sanas
35—y Aan sl o el s gl A8 go oaail] el 3 e la g Alalaal) padlae (B GRS sl Calal)
i e il g il Y1 8 ol Sleall uladd auSll AV dw paliss) gay A @l ddle
.a-tocopherole Sl daal Jelell aladin dagss aspedSl) iy 5€

116



