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ABSTRACT

The present study was designed to evaluate the protective role of vitamin E
& selenium (Se), vitamin A, vitamin C, and choline and their combination against the
harmful histological effects of aflatoxin in rats. Adult male albino rats, weighing 80-120
g were divided into similar groups. Rats fed 3 aflatoxin doses being 5, 10 and 20
mg/kg diet (3 positive control groups). Aflatoxin plus vitamin E (0.5 mg/kg diet) & Se
{Spg/l drinking water), vitamin C (2 g/kg diet), vitamin A (500 miU /kg diet), choline (3
g/kg diet) and vitamins combination with choline at the same levels mentioned before.
Each one from the five pretreatment groups is subdivided into three subgroups
according to doses of aflatoxin (treated groups). The negative control group received
normal basal diet. Rats received aflatoxins with or without vitamins for 60 days then
scarified and liver and kidney were taken for histopathological examination.

The histopathological examination of liver of rats treated by aflatoxins
revealed vascular dilatation, congestion, edema, hepatic cords disorganization,
aggregation of inflammatory cells, pyknotic nuclei and at the highest aflatoxing dose
revealed focal necrosis, destruction of bile duct epitheliat cells and pleomorphic and
necrotic nuclei. The iesions showed increase in severity in a dose dependent manner.
However, kidney revealed damaged glomeruli, cloudy swelling in epithelial lining
tubules, interstitial hemorrhage and ceiiular infitration, beside prominent degeneration
in renal tubuies and glomeruli at the high doses. The lesions were dose dependent.

The present study suggested that, administration of vitamins and choline
resulted in reducing the toxic effects of aflatoxins on liver and kidneys. The best
improvernents in liver and kidney tissues were shown in groups treated by vitamin E +
Se and groups treated by the antioxidants mixture.
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INTRODUCTION

Aflatoxins (AF) are mycotoxins produced primarily by Aspergilus flavus (A.
flavus) and Aspergillus parasiticus (A. parasfticus). The term mycotoxins is used to
describe components or metabolites produced by fungi that are toxic to living
organisms (primarily animals and/or man). The term is deriveZ irom the Greek word
"mykes" meaning fungus and “toxicum®™ meaning poison or toxin (Goldblatt, 1972).
Afiatoxins have been found to be potent hepatotoxins, highly toxic, carcinogenic,
teratogenic and mutagenic, which can lead to genetic damage (Wogan, 1966 and
1969 and Goldblatt, 1969). Man and animals live under a certain degree of biclegical
hazard from natural toxicants that occur in food stuffs. During last two decades, an
intensive research effort has revealed that mycotoxins are implicated as causative
agents of a number of disease syndromes known as mycotoxicosis in animals.
Aflatoxins occupy the most important position among mycotoxicosis because of their
carcinogenic nature and their frequent wide occurrence under natural condition. The



El-Daly, E.S. et al.

presence of aflatoxins in animal feed stuff is recognized as one of the most serious
health hazard (Hassanein and Abdel Gawad, 2001). In rats, Dwivedd; st al. (1993)
mentioned that, rat liver showed ballooned hepatocytes, degeneration, microvascular
fat, focal necrosis, bile duct hyperplasia and proliferation of oval and spindle cells in
portal tracts after treatment with a single oral dese (7 mg/kg) of aflatoxin B1{AFB1)
.The same changes were noticed by Seawright et al. (1993) who reported that, the
male rats treated with AFB,, 150 pg/ kg body weight for 5 days and for a period of 4
weeks, displayed extensive bile duct hyperplasia. Also Souwza ef al. (1599)
mentioned that, intraperitonial injection of AFB; (1 mg/kg) in rats resuited in
hepatoceliuiar necrosis and bile duct proliferation. While Abdeen eof al (2004)
recorded that, treatment of rats by AF mixture for 6 weeks resulted in lymphocytic
infiltration hemorrhage, pyknotic nuclet, vacuolar degeneration and increased number
of kupffer celis in liver. In addition, Abdethamid et al. (2004}) found that, treatment of
rats by 1000 ppb aflatoxins for 21 weeks resulted in focal necrotic areas associated
with focal mononuciear leucocytic inflammatory ceils infiltration surrounding central
vein diffuse kupffer cells proliferation and apoptosis in liver. Abdeen et al. {2004)
reported that, the kidney of rats treated with AF mixture for 6 weeks showed
lymphocytic infiltration, hemorrhage, pyknotic nuclei and vacuofar degeneration in
cells of epithelium lining of tubules and in glomeruli. Moreover Abdefhamid et al.
{2004) mentioned that, kidney of rats fed with 1000 ppb aflatoxins for 21 weeks
showed disfiguration in the shapes and normal arrangement of epithelial cells lining
the renal tubules and the dead neutrophil cbserved in the both cortical and medullary
portions. Souza et al. (1999) reported that, the histoiogical changes induced by AFB;
such as hepatocellular necrosis and bile-duct proiiferation were markedly inhibited in
anirals pretreated with vitamin E. Also Varma and Nair (2002) mentioned that,
pretreatment of mice with vitamin E (2mg/animal/day) significantly ameliorated
aflatoxin induced changes as compared with aflatoxin treatment alone {25.50
ug/animal/day). Lei et al. {1990) concluded that selenium at a dose level of 3 ppm had
an inhibitory effect on the initiation and promotion stages of AFBj-induced
preneoplastic foci and noduies. Selenium also prevented progression of these
nodules to hepatocellular carcinoma ever after cessation of AFBy administration. In
addition, Abdethamid et al. (1995) mentioned that, vitamin E and selenhium were
beneficial in détoxification of aflatoxic diets of broiler chicks and cocks fed on 100 and
50 ppb AFB; for four and eight weeks, respectively followed by four weeks on AF-free
diets. Sauberiich (1994) reported that, ascorbic acid is an antioxidant which reacts
directly with singlet oxygen, hydroxyl, and superoxide radicals which could be caused
by AFB.:. Netke ef al. (1997) reported that, the administration of vitamin C could
favorably modify the metabolism of AFB, in guinea pigs. Moreover, Yousef af al,
(2003) recorded that, ascorbic acid alleviated the negative effect of AFB1 in rabbits
treated oraily by 15ug AFB.+ 20 mg ascorbic acid /kg bw or 30ug AFB: +20 mg
ascorbic acid /kg bw. Also, Liv and Zhou (1989) stated that, vitamin A is a potent
biologicai antioxidant and it significantly prevents alterations induced by aflatoxin in
tissue such as liver, kidney of mouse. Also, Wabster et al. {1996) reported that,
vitamin A may control carcinogenesis by manipulating molecular events at the
initiation stage. In addition, Denf et al (2003} found that, Japanese quails fed diet
supplemented with vitamin A {15,000 U /kg feed), vitamin A (15,000 iU/kg) + low level
of AFB4 (100g /kg), showed that addition of vitamin A reduced the toxic effects of
AF8,, in the liver and kidney than AFBy group. Guptz ef al. (1987} reported that the
rodent chronically fed on choline-devoid (CD) diet showed development of
hepatocellular carcinemas. And Enzmann et al. (1992} noticed that, decreased activity
of glycogen phosphorylase in liver of rats fed a choline-deficient diet.

The present study was conducted to determine the ability of dietary
supplements of vitamins (A, C and E), selenium and choline and their combination to
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suppress the toxicity of aflatoxins at different doses in pathological changes in liver
and kidney of male adult albino rats.

MATERIALS AND METHODS

This study was carried out in the Central Laboratory of Food and Feed,
Agriculture Research Center, Ministry of Agriculture, Giza, Egypt.

Production of aflatoxin:

For producing of aflatoxin, the strain of Aspergillus flavus NRRL 3145 (from
laboratory of mycotoxins, National Research Center, Dox¥i, Cairo) was grown in
synthetic media, namely yeast extract- sucrose broth (YES) containing 2 % yeast
extract and 20% sucrose. The substrate was dispensed in conical flasks. The flasks
were then autoclaved for 15 minute at 121 °C then cooled and inoculated with spores
suspension and incubated for 9 days at 25-29 °C. Aflatoxin concentration was
determined using High-Performance Liquid Chromatography (HPLC) according to
Roos st al. (1997). The culture contained a mixture of aflatoxin By, Bz, G1 and Gz at a
total 100 ppm.

Animals:

A total of hundred and seventy one adult male albino rats (average weight
100 g) were obtained from Research Institute of Ophthalmelogy, Giza, Egypt divided
to 19 treated groups 9 rats in each group and housed in wire cages (3 animals in each
cage) provided with feed and water troughs and feed ad Libifum. Water was available
for 24 hours daily and cages were kept in a conditioned room.

Diets:

The basal diet was prepared according to (Dckere ef al, 1987). It contained
casein 20%, corn oil 10%, wooden fibers 5%, salt mixture 4%, vitamins mixture 1%
and starch 60%. The tested antioxidants and aflatoxin were added to basal diet. The
medium added to diet contained a mixture of aflatexin By, B2, Gy and Gz at a total
three levels low, medium, high (5, 10, 20 mg/kg diet) respectively. The tested
antioxidants were vitamin E + Se, vitamin C, vitamin A, choline and their mixture.
The experiment was designed as follow: -

i. Pretreatment period (12 15 days)
Rats were divided into 9 groups according to received diet as follow:
Group 1: untreated basal control diet .
Group 2: contaminated control diet at low level (5 mg/kg diet)
Group 3: contaminated control diet at medium level (10 mg/kg diet)
Group 4: contaminated control diet at high level (20 mg/kg diet) .
Group 5: basal diet supplemented with vitamin E (0.5 g/kg diet) and
Se (5ugfl drinking water).
Group 6: basal diet supplemented with vitamin C {2 g/kg diet).
Group 7: basal diet supplemented with vitamin A (500 mlU /kg diet).
Group B: basal diet supplemented with choline (3 gfkg diet".
Group 9: basal diet supplemented with combined vitamins and choline (at the
same above levels)
ii. Treatment period (the next 45 days)

Each suppiemented groups (5, 6, 7, 8 and 9) was divided into three subgroups
according to aflatoxin concentration level (low, medium and high).

At the end of experiment rats were scarified and liver and kidney were taken.
Samples of each tissue were preserved in neutral formalin solution (10% viv) for
histopathological examination titi processing as paraffin blocks and sectioning for
Haematoxylin and Eosin staining according to Culing {1963).
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RESULTS

Histopathological alterations in liver:

The histopathological examination of liver of treated groups revealed more or
less the same pathological lesions but differ in degree of severity. It was obvious that
degree of severily depend upon the concentration of aflatoxins. The lesions were
more severe in the group treated by aflatoxing alone than in groups treated by
aflatoxins plus vitamins (E + Se, C, A) or choline and vitamins mixture plus choline
znd also higher in groups treated by higher aflatoxins dose when compared by groups
treated by lower doses. The highest improvement in liver hepatocytes was found in
groups of rats treated with vitamin E +Se and groups treated by choline.

Mo pathological alterations were observed in liver of male rats of the negative
control groups. As their liver showed normal central veins and normal hepatic cords
separated by blood sinusoids (Fig. (a) plate 1).

The liver of rats of the positive control groups which treated with low, medium,
and high doses cf aflatoxins showed that, the severity of lesions was gradually
increased by increasing the doses. The lesions were more severe in rats treated by
high dose of aflatoxins,

Plate 1

Plate 1, Fig. (b & c) showed the effect of low and medium dose of aflatoxin in rats
liver,

Fig. (b) {liver of rat treated with the low dose of AF) showing vascular dilatation,
congestion, oedema and disorganization of hepatic cords. (H & E X300).

Fig. {c) (Liver of rat treated with the medium dose of AF) showing congested blood
vessels with aggregation of inflammatory cells and presence of some
pyknotic nuclei in hepatocytes. (H & E X300).
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Plate 2: Showing the effects of high dose of aflatoxins on liver of rats.

Fig. {a) (liver of rat treated with the high dose of AF) showing focal necrosis,
destruction of bile duct epithelial cells. (H & E X300).

Fig. (b} (liver of rat treated with the high dose of AF) showing pleomorphic and
necrotic nuclei in some cells. (HE&EX300).

Fig. (c) (liver of rat treated with the high dose of AF) showing pyknotic nuclei in some
cells. (H & E X500).

n S el ol T
Plate 3: Figs. (a, b& c) showing the effects of vitamin E + Se and different doses of
aflatoxin on rats liver.
The treatment of rats by vitamin E + Se resulted in improvement of
hepatocytes, especially in low aflatoxin dose.

Fig. (a) (liver of rat treated with vitamin E + Se and the low dose of AF) showing
normal hepatocytes architecture. (H&EX300).

Fig. (b(liver of rat treated with vitamin E + Se and the medium dose of
AF)showing normal hepatocytes with increased mitotic figures {in the form of
binucleated cells and mitotic division).( H & E X300).

Fig. {c)liver of rat treated with vitamin E + Se and the high dose of AF)showing
bile duct proliferation, ballooning and apoptitic hepatocytes. (H & E X300).
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The photomicrographs in Plate 4, Figs. (a, b& c) showing the effects of vitamin
C and different doses of aflatoxins on liver of rats. Treatment of rats by vitamin C
resulting in improvement in liver hepatocytes, especially at the low doses of aflatoxin.
Also, the lesions recorded in liver of rats treated by vitamin C and the high dose of
aflatoxins was less severer than in liver of the positive control groups.

Plate 4, Fig. (a) (liver of rat treated with vitamin C and the low dose of AF}) Showing
mare or less normal architecture of hepatocytes. (H&EX300).
Fig. (b) (liver of rat treated with vitamin C and the medium dose of AF) showing
moderate improvement in hepatocytes architecture. (H&EX300).
Fig. {c) (liver of rat treated with vitamin C and the high dose of AF) showing
patches of coagulative necrosis, fatty degeneration and apoptitic cells,
(H&EX150).

Plate 5: Figs. (a, b& c) show the effect of vilamin A and different doces of aflatoxin
on liver of rats. The liver of rats showed some degenerative changes, which
increased by increasing dose of afiatoxins but they were mild comparing with
liver of rats of the positive control groups.

Plate 5, Fig. (=) (liver of rat treated with vitamin A and the low dose of AF) Showing
maintenance of cellular integrity in the central area around central vein and
vacuolar degeneration and pyknotic nuclei scatiered in portal area. {(H&EX150).

Fig. (b) (liver of rat treated with vitamin A and the medium dose of AF) Showing
moderate improvement in hepatocytes architecture. (H&EX300).

Fig. (c) (liver of rat treated with vitamin A and the high dose of AF) Showing more
or less normal hepatocytes architecture and the hyper chromatin
condensation also noticed. (H&EX300).
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The photomicrograph in Plate 6: Figs. (a, b& c) recorded the pathological
alterations in liver of rats treated by choline and different doses of aflatoxins. The liver
of these groups showed some pathological alterations which were gradually increased
by increasing dose of aflatoxin but these alterations.were less in severity than that in
the positive control groups.

Plate 6, Fig. (a) (liver of rat treated with choline and the low dose of AF) Showing
dilatation of sinusocids, vacuolar degeneration and few improvement in
hepatocytes structure. (HEEX300).

Fig. (b) (liver of rat treated with choline and the medium dose of AF) Showing
moderate improvement in hepatocytes architecture, dilatation of sinusocids and
cloudy swelling in individual hepatocytes. (H&EX150).

Fig. {c) (liver of rat treated with choline and the high dose of AF) Showing more or
less normal hepatocytes architecture. (H&EX150).

Plate 7: Figs. (a, b& c) show the effect of vitamins mixture, choline and different dose
of aflatoxins on liver of rats. The liver of rats treated by choline showed improvement
in hepatocytes which decreased by increasing dose of aflatoxin.

L

RS A - S

Plate 7, Fig. (a) liver of rat treated with vitamins mixture, choline and the low dose of
AF) Showing more or less normal hepatocytes architecture. (HREX150).
Fig. (b) liver of rat treated with vitamins mixture, choline and the medium dose of
AF) BShowing marked improvement in hepatocytes architecture,
(H&EX150).
Fig. (c) liver of rat treated with vitamins mixture, choline and the high dose of AF)
Showing mild improvement hepatocytes architecture. (H&EX150)
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Histopathological alterations in kidneys:

The histopathological examination of kidney of treated groups revealed more or
less the same pathological lesion but differ in degree of the severity. It was obvious
that the degree of severity depended upon the concentration of aflatoxins. The lesions
were more severe in the group treated by aflatoxin alene than in groups treated by
aflatoxin plus vitamins (E + Selenium, C, A) or choline and vitamins mixture plus
choline and also higher in groups treated by the higher aflatoxins dose when
compared by the groups treated by the lower doses. All groups treated by vitamin E +
selenium and vitamin A showed best results while the groups treated by antioxidants
mixture showed more lesions than other antioxidants groups.

No pathological alterations were observed in kidney of male rats of the negative
contro! groups, As their kidney showed normal Malpighian corpuscles surrounded with
different cortical tubules (Fig. (a) PlateB).

Plate 8
Platc 8: Figs. (b, c& d) recorded the pathological alterations in rats' kidney of the
positive control groups which treated by low, medium and high doses of
aflatoxins. The kidney of rats of the positive control groups treated with low,
medium, and high doses of aflatoxins showed that, the severity of lesions
was gradually increased by the dose increase. The lesions were more sever
in rats treated by the high dose of aflatoxin.

Fig. (b): Kidney of rat treated with the low dose of AF showing glomerular
degeneration, degeneration in epitheliai lining some of tubules and hyaline
casts in lumen of some tubules.(H&EX300).

Fig. {c): Kidney of rat treated with the medium dose of AF showing damaged
glomeruli, cloudy swelling in epithelial lining of tubules, interstitial
hemorrhage and few cellular infiltration in betwean tubules. (HEEX300).

Fig. (d): Kidney of rat treated with the high dose of AF showing increased in
hemorrhagic spaces and inflammatory ceils and also showed prominent
degeneration in renal tubules and glomeruii. (H&EX300).
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Plate 9: Figs. (a, b& c) showed the effect of treatment of rats by vitamin E+Se and
different doses of aflatoxin on Kidneys. The kidneys of these groups showed varying
degrees of improvement of renal tubules structurs.

Plat 9, Fig. (a): Kidney of rat treated with vitamin E + selenium and the low dose of
AF showing improvement in glomeruli and renal tubules structure.
(H&EX300).

Fig. (b): Kidney of rat treated with vitamin E + selenium and the medium dose of
AF showing mild improvement in glomeruli and renal tubules structure.
(HZEX300).

Fig. (c): Kidney of rat treated with vitamin E + selenium and the high dose of AF
showing marked improvement in glomeruli and renal tubules structure.
(H&EX300).

Plate 10:Fig. (a, b& c) recorded the pathological alterations in kidneys of rats treated
by vitamin C and different doses of aflatoxins. The kidney of rats treated by vitamin'C
and the high dose of aflatoxins showed some degenerative changes but these
changes were mild than that in the positive control groups.

Plate 10 Fig. {a): Kidney of rat treated with vitamin C and the low dose of AF showing
moderate improvement in glomeruli and renal tubules structure, (HAEX150).
Fig. (b): Kidney of rat treated with vitamin C and the medium dose of AF showing
some improvement in renal structure, while the renal tubules were dilated
and some glomeruli were degenerated. (H&EX150).
Fig. (c): Kidney of rat treated with vitamin C and the high dose of AF showing
vacuolar degeneration in tubular epithelial cells lining and degeneration of
most of glomeruli. (H&EX150).
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Plate 11: Figs. {a, b& c) recorded the alterations in kidneys in rats treated by vitamin
A and different doses of aflatoxins.The kidneys of these groups showed marked
improvement in renal tubules and renal corpuscles in all aflatoxin doses.

o

Plate 11, Fig. (a): Kidney of rat treated with vitamin A and the low dose of AF showing
improvement in glomeruli and renal tubules structure. (H&EX300).
Fig. (b): Kidney of rat treated with vitamin A and the medium dose of AF showing
improvement in renal tubules and corpuscles.(H&EX300).
Fig. (c): Kidney of rat treated with vitamin A and the high dose of AF showing
marked improvement in renal tubules and corpuscles.(H&EX300).

different doses of aflatoxins on kidneys. Some pathological changes were
recorded in these groups but they were mild comparing with alterations in
kidneys of the positive control groups.

Fig. (a): Kidney of rat treated with choline and the low dose of AF showing
moderate improvement in glomeruli and renal tubules structure.
(HEEX300).

Fig. {b): Kidney of rat treated with choline and the medium dose of AF showing
desquamation of epithelial cell lining and dilatation of some renal tubules.
(H&EX300).

Fig. {c): Kidney of rat treated with choline and the high dose of AF showing
dilatation of renal tubules. (H&EX300).

Plate 13: Figs. (a, b&c) showed the alterations in rats' kidneys treated with vitamins
mixture plus choline and different doses of afiatoxins. The kidneys of these groups
showed some improvement in renal tubules in low aflatoxin dose and also showed
some degenerative changes in higher doses but it is lesser than that in the positive
control groups.
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Plate 13, Fig. (a): Kidney of rat treated with vitamins mixture plus choline and the low
dose of AF showing improvement in glomerull and regenerated and
improved renal tubules (H&EX300).

Fig. {b): Kidney of rat treated with vitamins mixture plus choline and the medium
dose of AF showing improvement in glomeruli, moderate improvement in
renal tubules structure while some tubules showed vacuclar degeneration in
their epithelial lining (H&EX300).

Fig. (c): Kidney of rat {which treated with vitamins mixture plus choline and the
high dose of AF showing improvement in glomeruli, improvement in renal
tubules and corpuscles while tubules showed prominent increase in vacuolar
degeneration in their epithelial lining (H&EX300).

DISCUSSION

In the present investigation, treatment of rats by different doses of aflatoxins
caused hepatotoxicity as revealed by histological study. The degree of severity of
pathological lesions depends upon the dietary concentration of aflatoxin in diet. Liver
showed vascular dilatation, congestion, edema and disorganizaticn of hepatic cords at
the low dose of aflatoxins and showed more severe lesions at the higher doses as
showed congested blood vessels, aggregation of inflammatory cells and presence of
some pyknetic nuclei in hepatocytes in medium aflatoxin dose and focal necrosis,
destruction of bile duct epithelial cells, pleomorphic nuclei in some cells and pyknotic
nuclei in others at the high dose of aflatoxins. Liver injury by aflatoxicosis was
recorded also in various studies and various species (Abdethamid ef af., 1985, 2002
a bé& c and 2004 a, b& c; Kandf et al, 1991; Rajendran and Sundararasan, 1992,
Dwiveddi et al, 1893; Jones et al, 1997 Souza et al, 1999; Hassanein and Adbe/
Gawsad, 2001 and Adbeen et al, 2004).

Kidney is also affected by aflatoxicosis in dose dependant manner. The
kidney of rats treated with the low aflatoxins dose showed glomerular degereration,
degeneration of epithelial lining of tubuies and hyaline casts in lumen of some tubules.
More severe lesions were found in kidney of rats treated by the higher doses, kidney
of rats treated by the medium dose of aflatoxins showed damaged glemeruli, cloudy
swelling and interstitial hemorrhage and celiular infiltration, while kidney of rats treated
by the highest aflatoxins dose revealed increase in hemorrhagic spaces and
inflamimatory cells also showed prominent degeneration in renal tubules and
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glomeruli. Such alterations were previously recorded also by Balachandran and
Remarkrishnan, (1987), Abdelhamid et al,, (1995) and Abdeen et al., (2004) in various
animal species.

The toxic effect produced by aflatoxin on ogans was explained by Gutteridge
and Halliwell, (1990) who mentioned that, aflatoxin treatment resuited in enhancement
of lipid peroxidation in rats, which is directly related to free radical mediated toxicity.
The targets of oxidative damage are usually critical biomolecules such as nucleic
acids, proteins, and lipids.

Antioxidants are known to reduce oxidative- radical- induced reaction. Previous
studies on the protective effects of antioxidants such as selenium, B carotene, vitamin
A and vitamin C, against cytotoxicity and genotoxicity of aflatoxin were mostly focused
on the metabolism and detoxification of aflatoxin or formation of AFAB;- DNA adducts
as studies made by Decoudu et al. (1992); Webster et al. (1996} and Yousef et al.(
2003).

Histopathological examination revealed that vitamin E+Se supplementation
reduced toxic effect of afiatoxin on liver and kidneys, especially at the low deses of
afiatoxins. The liver showed normal hepatocytes in rats treated by vitamin E +
selenium and the low dose of afiatoxins while it showed mild lesions at the medium
and high doses of aflatoxins which were less severer than in liver treated by the
aflatoxin alone.

Kidneys of rats treated by vitamin E + Selenium showed improvement of renal
tubules at all doses. The protective effect of vitamin E and seleniurmn was previously
recorded in many studies. Vitamin E was reported as an important antioxidant by
Gunstone et al., (1986) and Smith et al., (1986} who recorded the inhibitory effect of
vitamin E on the oxidation of various compounds including polyunsaturated fatty
acids. Vitamin E is suggested to produce its protective role through inhibition of fipid
peroxidation. Minnunni et al. (1992) mentioned that vitamin E had anticarcinognic
properties as it protects the cell lipids from oxygen damage. Also, Shen et al. (1994)
and Swiercynski ef al. {1997) reported that vitamin E could protect cell against lipid
peroxidation and consequently against cell damage and perhaps, also tumor
development. Moreover, vitamin E was recorded to inhibit histological changes
induced by AFBi such as hepatocellular necrosis and bile duct proliferation by
Abdslhamid et al, 1985, 2002 a, b& ¢ and 2004 a, b& ¢ and Souza et al., 1999).

The biological influence of selenium -noted in the present study could be
attributed to the fact that selenium is an important antioxidant which protects cells
against damage caused by free radicals and hydro- or lipoperoxidation (McDowel,
1989). Selenium had antioxidants properties against neoplasm development as well
as inhibitery effect on aflatoxin activity catalase (Gosh et al, 1991). Also, Lei ef al.
(1990) reported that selenium had an inhibitory effect on the initiation and promotion
stages of AFB; — induced preneoplatic foci and nodules.

Histopathological examinations revealed that vitamin C supplementation
reduce foxic effect of aflatoxin on liver and kidney, especially at the low aflatoxins
dose. Whereas liver and kidneys of rats’ groups treated with vitamin C and aflatoxins
showed some degenerative changes but were less in severity than that in groups
treated by afiatoxins alone. The beneficial influence of vitamin C noted in the present
study can be attributed to tiie fact that vitamin C is an important natural antioxidant
which inhibits lipid peroxidation (Machiin and Bendich, 1987 and Sato et af,, 1950).
Also, Knight et al.,(1893) and Sauberiich,(1994) stated that vitamin C is naturally
occurring free radical scavenger, and its presence assisted various other mechanisms
in decreasing numerous disruptive free radical process from taking place and react
directly with singlet oxygen, hydroxyl and superoxid radicals which could be caused
by aflatoxin. Vitamin C also had antimutagenic effect and inhibits carcinogen- induced
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celi transformation (fbric et af, 1991 and Kushida et al., 1992). Moreover, vitamin C
suppressed the binding of aftatoxin to hepatocyte DNA (Herbaczynska-Cedro et al.,
1995).

Histopathological examinations revealed that vitamin A supplementation
reduce toxic effect of aflatoxins on liver and kidney, especially at the low aflatoxins
dose. Whereas liver and kidneys of rats’ groups treated with vitamin A and aflatoxin
showed less severe lesions and less degenerative changes than that administrated by
aflatoxin alone. The results are in accordance with Denif et al. (2003) who found that
the addition of vitamin A in diet reduced the toxic effect of AFB, on the liver and
kidney function enzymes in Japanese quails. The protective effect of vitamin A against
carcinogenicity induced by aflatoxin was reported by Firozi ot al. (1987) who recorded
that vitamin A suppresses aflatoxin metabolic activity in rat liver microsomes.
Bhattacharya et al. (1989) and Liu and Zhou (198%) mentioned that vitamin A is a
potent antioxidant prevents alterations induced by aflatoxin in tissues such as liver
and kidney. Decoudu et al. (1992) reported that vitamin A reduces DNA damage in
AFB, treated rats and Yu et al. {1994) reported that vitamin A is a potent inhibitor of
the formation of AFB.-DNA adducts which is essential step in AFB, induced
hepatocarcinogenesis. The role of vitamin A in reducing effect of aflatoxin could also
attributed to one or more of the following: selective inhibition of the metabolic
activation pathway, scavengering of the reactive intermediate, and/or interaction with
DNA binding to protective from reactive intermediates (loannides et al.,1930).

Histopathological examinations revealed that choline supplementation minimize
alteration in liver and kidney produced by aflatoxins especially lat the low aflatoxins
dose. Whereas liver and kidneys of rats groups treated with choline and aflatoxin
showed less degenerative changes than that recorded in rats treated by aflatoxin
alone. The protective mechanism of choline could be attributed to resuits obtained by
Chandar et al. (1987) who reported that feeding of rats on choline- devoid diet
resulted in increase liver cell proliferation and liver cell death,

In the present study, histopathological examinations revealed that vitamins
mixture and choline supplementation minimize alteration in liver and kidney produced
by aflatoxins especially at the low aflatoxins dose. Whereas liver and kidneys of rats
groups treated with vitarmin mixture + choline and aflatoxin showed less degenerative
changes than that recorded in rats treated by aflatoxin alone.
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