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ABSTRACT

Aflatoxin B; is one of the most potent hepato-carcinogens known and can
accumulate in the brain. In our study the protective role of the olive cake extract
and its nano particle were studied against the hazard of aflatoxin B; in the brain of
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rats. Olive waste extract and its nano were investigated through an electron
Blffveviase microscope, and the particles were in nano size. From obtained results, both olive
S e ’ waste extract contained nutritive compound (polyphenols and essentia fatty
Stress, aci(_js). Biologi_cal evalua_tion was investigated using experimental_ rats witch
aflatoxin By, designed for six groups including the control group, group 2 received AFB;,
brain group 3 received AFB; + 0.2 ml native extract, group 4 received AFB; + 0.5 ml

native extract, group 5 received AFB; + 0.2 ml sonicated extract and group 6
received AFB; + 0.5 ml sonicated extract. Administration of AFB; in rats
increased all histochemical parameters compared with the control group.
Treatment of rats received AFB; with native or sonicated extracts restore al
histochemical parameters towards the control values.

I ntroduction

source of ecological damages. Like
agricultural residues, which are abundant,
renewable, low cost raw materials (Jeanne,
2013).

The classic production of olive oail
generates three phases and two wastes:
olive ail (20 %), solid waste (% 30)and
agueous liquor (50 %). The solid waste
olive oil cake (OOC) or “orujo”) is a . . . .
combination of olive pulp and stones. Olive cake waste is very rich in
(Nisounakis M, Halvadakis, 2004). polyphenol compounds and could be used
annually, important quantities of olive as low cost edible natural antioxidants for

residue are produced and may be the protection against aflatoxicosis in animal
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and human as well through the production
of bio active compounds use as
antioxidant agents to improve human
health in Egypt, (Sherif et al., 2012). As
well as (Nicolas et a., 2013) reported that
olive mill waste water is rich in water-
soluble polyphenolic compounds that
show remarkable antioxidant properties.
The oxidative stress defines itself as being
a loss of the balance between oxidizing
and antioxidants within a cell (Cardey
2007). The responsbility of these
oxidative stresses belongs to amputees to
the freeradicals (Coulidiati, 2010).

The latter are a member of reactive species
of the oxygen or of some nitrogen ,which
play a very important role in diverse
pathologies as the inflammatory
cryptogenetic diseases of the bowel,
atherosclerosis ,the cancer and the cellular
ageing (Wu and Ng, 2008; Gagliardi et a.,
2009; Havlik et al., 2010; Bangou et al.,
2011). The previous investigations show
that among the recognized biological
potentialities of plants, comes first of all
the antioxidizing activity in front of the
arsenal of the free radicals which are
produced in the body (Bangou, 2012). Cell
damage caused by free radicals appears to
be a major contributor to aging and to
degenerative diseases of aging such as
cancer, cardiovascular disease, cataracts,
immune system decline, and brain
dysfunction (Sies H. et a., 1992).The
compound antioxidants found in plants
play an important role in the treatment and
the prevention of the oxidative stress
diseases (Bangou, 2012).

Aflatoxins, mainly AFB; and AFB,, were
found in the brain, liver, lungs, kidney and
blood of children who have died from
kwashiorkor, Reye syndrome or from
other un identified central nervous system
(CNS) diseases (Casteels and Eggermont,
1994; Hendrickse RG, Maxwell, 1989;
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Oyelami et al., 1995; Oyelami et a., 1999;
Peraica et a., 1999). Moreover, a study
investigating the effect of AFB1
intraperitoneal acute and chronic treatment
on acetylcholinesterase (AChE) activity
suggests that AFB1 changes acetylcholine

turnover and hence  cholinergic
transmisson in rat bran and
adenohypophysis (Egbunike and

Ikegwuonu, 1984). Hence, the inhibitory
ability of a toxic substance therefore
differs on the Gl and G4 isoforms,
causing differential xenobiotic cholinergic
and non-cholinergic toxicity in particular
during brain developmental stages. Some
studies show that simple coumarin
derivatives with an in tact pyrone moiety,
such as that in AFB1 inhibit
acetylcholinesterase (AChE) activity by
binding to the periphera site of the
enzyme (Simeon et al.,1999; Peng, 1995).
This peripheral site of the enzyme has
been shown to be significant in the non-
synaptic functions of AChE (Johnson and
Moore, 1999; Johnson and Moore, 2000).

It is well known that the essential fatty
acids (EFAs) play important roles in
preventing many diseases and abnormal
differentiation problems. The essentid
fatty acids cannot be synthesized by
human cells and hence have to be obtained
from dietary sources. The famous diet
model, which is known as the
Mediterranean diet, providing oleic acid,
(LASs), and alpha lenolenic acid (ALAS),
antioxidant nutrition’s and  reduced
amounts of saturated fatty acids, resulted
in a70 % reduction in coronary events and
80 % reduction in deaths (Huertas et al.,
2003). The lack of EFAs causes severd
abnormalities and malignant
transformations in the human body, such
as breast cancer (Eynard, 2003),
cardiovascular diseases (Kang and Leaf,
2000), as well as inflammatory and
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immunological responses (Daret and
Ching, 1996). According to their results,
the man constituents of al hexane
extracts were ALAs and LAs. It is clear
that there is a significant correlation
between the EFAs and antioxidant
activity. The main am of the study was to
use olive waste as natural source of
antioxidants for  protection against
oxidative stress caused by AfBlin rat
brain.

Materialsand M ethods

Olive cake

Olive cake residues were purchased from
Food Technology Research Ingtitute,
Agriculture Research Center, Ministry of
Agriculture, Giza, Egypt.

Aflatoxin B1

Aflatoxin B1 was purchased from Sigma
Chemical Co. (St. Louis, Mo. U.SA)).

Kits
Histochemical  analyses.  Superoxide
dismutase, Glutathione, Glutathione

peroxidase, Malondialdehyde, adrenaline,
noradrenaline kits were purchased from
Biomeieux, Laboratory of Reagents and
Products (France).

Experimental animals

Two months old, mature male —rats were
purchased from the Animal House Colony,
National Research Center, Giza, Egypt.

Extraction of polyphenols from olive
cake

The polyphenols extracted from the olive
waste using a mixture of water- ethanol
(1:1, v/v) adjusted to pH 9 with NaOH.

143

The ratio of olive cake and extraction
mixture was 1:4 (w/v). After two
successive extractions, the total ethanol
extract filtered and dried using freezdrier
to powder case and then dissolved in 100
ml digtilled water to be suitable for
analysis and administration of rats.

Electron microscope

A transmission electron microscope (type
JEOL-1230 operated at 100 KV attached
to a CCD camera). The sample emulsion
was dropped on grids coated with carbon
and left to dry in ordinary atmosphere.
After that the grid was put on the holder
and in TEM to investigate.

GC/MSanalysis

One micro liter of each sample extract was
injected into a Hewlett Packard 5890 gas
chromatograph equipped with a HP-5
fused silica capillary column (50 m x 0.2
mm X 0.33 um film thickness) and
connected to Hewlett Packard 5970 series
mass selective detector. The carrier gas
was helium, maintained at a flow rate of
1.0 ml/min. The injection part temperature
was 220 °C with electron energy of 70 EV.
The quadruple temperature was 208 °C.
the oven programmed was as follows: 160
°C for 5 min., 3 °C/min. to 220 °C for 30
min. The mass spectrometer is turned by
letting in a small amount of perfluoro-tri-
butyl-amine (C12F27N) gas as a
reference. The fragments of peak for m/z,
69, 219 and 502 were observed and tune
results were recorded and the mass are
calibrated. The mass spectrums for each of
the peaks from the resulting chromatogram
from analyzing samples were observed by
the total ion count (T1C) mode.

Sonication method

The part of producing an olive waste
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extract was subjected to the sonication
process using ultrasonic equipment model
(SH 80-2L DIGITAL HEATED-MTI
corporation-Eumax) for 15 min.

Experimental Animals

Two-month old Sprague-Dawley male rats
(100-120 g) were maintained on a standard
lab. diet (protein: 160.4; fat: 36.3 and fiber
41g/kg), and housed in a room free from
any source of chemical contamination,
artificially illuminated and thermally
controlled, at the Animal House Lab.

Experimental Design

Animals were divided into eight groups
(6rats/group) and housed in filter-top
polycarbonate cages and were maintained
on their respective extract for 4 weeks as
follows:

Group 1. Normal control animals which
fed on basal diet and water without any
treatment. Group 2. Fed on basal diet and
AFB1 (22ug/kg b.w) dissolved in corn oil.
Group 3. Fed on basal diet + AFB1 (22
ug/kg b.w) + 0.2 ml olive waste extract.
Group 4. Fed basal diet + AFB1 (22 ug/kg
b.w) + 0.5 ml olive waste extract. Group 5.
Fed basal diet + AFB1 (22 ug/kg b.w) +
0.2 ml sonicated olive waste extract.
Group 6. Fed basal diet + AFB1 (22 ug/kg
bw) + 05 ml sonicated olive waste
extract.

The animals were observed daily for signs
of toxicity and weighted as well. At the
end of experimentation period, the animals
were killed and brain samples were
removed and kept from all animals for
histochemical analysis.
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Histochemical Analysis

Glutathione  peroxidase (GPx) and
superoxide dismutase (SOD) activities in
brain tissues were determined according to
the methods of (Marklund S, Marklund,
1974). Lipid peroxidation level
(malondialdehyde, MDA) was estimated
as described by (Meltzer et a., 1997).
Glutathione (GSH) was estimated as
described by (Baker et al., 1990; Eyer et
a., 1986). Adrenaline (ADR) and nor
adrendline  (NAD) were determined
according to the methods of (Boomsma et
a., 1993; Dealsandro et al., 1990).

Total a polyphenols of olive cake extract

Total polyphenol was determined in native
olive extract and its nano particles
according to method described by (Price
et al., 1978) as follow: sample extract for
the assay was obtained by shaking 2 ml
extract in 10 ml methanol a 5 min
intervals for 20 min; the supernatant was
obtained by centrifuging for 10 min at
1200 g. For the anthocyanidin production
assay, 6 ml of 5% HCI in n-butanol (50 ml
32%) was added to 1 ml of sample extract
in test tube. The test tube was covered and
placed in oven a 100 °C for 50 min.
Absorbance was read at 550 nm.

Statistical analysis

All data were statisticaly analyzed using
the Genera Linear Models Procedure of
the Statistical Anadysis System (SAS
Institute Inc. 1982). The significance of
the differences among treatment groups
was determined and al statements of
significance were based on probability of
P <0.05.
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Results and Discussion

Table 1 shows to total polyphenol of
native olive waste extract and its nano
particles and cleared that native olive
waste extract had total polyphenol 0.70
mg/ml, while its nano particles decreased
to be 0.62 mg/ml. Olive waste can provide
a cheap source of phenolic compounds
with strong antioxidant properties.

The olive waste extract (OWE) was
subjected to the sonication process using
ultrasonic waves to decrease the particle
Size to be in nanosize to possess new
properties. Fig. 1 shows the scanning
electron microscopy of OWE and its
particle size that was in range from 115-
456 nm, when the original OWE exposed
to ultrasonic waves, the particle size
decreased to be in range of 4.2-9.7 nm. So,
reducing the particle size of materialsis an
efficient and reliable tool for improving
their biocompatibility.

Table 2. showed the results of GC/MS and
from the obtained data cleared that OWE
contains 3beta-hydroxyl-6-aza-beta-homo,
Heptadecanoic acid, Tetradecanoic acid,

ethyl ester, 2-chloroethyl linoleate, 9-
octadecanoic acid, methyl ester, 9-
hexadecanoic  acid, 4,5-nonadiene,2-

methyl and Ethyl oleate, whereas NOWE
contains Cholestan-3-ol,4-methyl,
Tetradecanoic acid, Tetradecanoic acid,
ethyl ester, Linoleic acid ethyl ester, 9-
octadecanoic acid methyl ester, 9-
hexadecanoic acid and Ethyl oleate
respectively.

Table. 3., Fig. 2, 3. shows to the effect of
the olive cake extract and its nano particles
on the histochemical parameters in rat
brain of the experimenta animals, the
SOD, GSH, GPx and MDA were
determined asan indicator of oxidative
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stress and from the results the control, and
groups received OWE and its nano
particles companied with AfB1l were in
normal histochemical parameter, while
administration of AfB1 aone induced
increase histochemical parameters.

It is worthy to report that SOD was in the
range from 5.06 to 6.93 except AfB1
group (G2) that was increased to 7.26, as
well as GSH was in the range from 5.66 to
10.16 for control and treated groups, the
highest value (10.50) in G2 and the lowest
vaue (9.23) in G6 aso observed
significant among treated and control
groups. In addition, MDA was in the
normal range for G1 (control) but in two,
groups G3, G4 received native OWE the
mean value (1120 and 1090 respectively)
is the low value near to control, whereas
intake of AfBl (G2) aone induced
increase the same parameters to be 1156.
At the same time observed of data that
elevation in hormone levels (Adrenaline
and noradrenalin) that acting as a
neurotransmitter in central nervous system
and the brain in G4 group, the Adrenaline
value is 344 and noradrenalin value is 568
but in positive control (G2), the value is
319 and 561 respectively.

On the other hand the values amounted to
319 (Adrenaline) and 551 (noradrenalin) is
lower than the positive control (G2).

In fact, nanotechnology helps in
overcoming the limitations of size and can
change the outlook of the world regarding
science (Mirkin and Taton, 2000). The
total polyphenol was measured in both
OWE & SOWE, in this respect (Nicolas et
al., 2013) reported that olive mill waste
water isrich in water-soluble polyphenolic
compounds that show remarkable
antioxidant properties. The materia
properties can differ in nano-scale, the
physical, chemical, and biological in
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Table.1 The polyphenol content of native and sonicated olive waste extracts

Native olive waste extract

Nano olive waste extract

0.70 mg/ml

0.62 mg/ml

The olive waste extract and nano particles
were investigated using GC/MS to know
their fatty acid composition and found that
both olive waste extract and its nano
particles are similar somewhat in the
presence of the fatty acids and found are
both contained Tetradecanoic acid- ethyl
ester, 9-octadecanoic acid- methyl ester, 9-
hexadecanoic acid and Ethyl oleate.

The olive waste extract also contains
Heptadecanoic acid, 2-chloroethyl
linoleate and 4,5-nonadiene,2-methyl that
disappeared in the sonicated olive waste
extract that contained new compounds are
Cholestan-3-ol,4-methyl and Linoleic acid
ethyl ester.

Table.2 Fatty acid composition of olive waste extract and its nano particles

OWE NOWE
No
Compound %  Compound %
1 Hetradecanoic acid 14.35 Cholestan-3-ol,4-methyl 3.58
2 Tetradecanoic acid, ethyl ester 147 Tetradecanoic acid 15.96
3 2-chloroethyl linoleate 1.38 Tetradecanoic acid, ethyl ester 1.76
4  9-octadecanoic acid, methyl ester 5.69 Linoleic acid ethyl ester 1.38
5 9-hexadecanoic acid 29.82 9-octadecanoic acid methyl ester  5.06
6 4,5-nonadiene,2-methyl 3.35 9-hexadecanoic acid 37.05
7 Ethyl oleate 11.36 Ethyl oleate 10.94

OWE: olive waste extract, NOWE: nano olive waste extract

The olive waste extract and nano particles
were used at different concentrations for
protection of brain rats against hazard of
AfBl and the hisochemical parameters
were carried out and found that both
extracts have the protective effect against
hazard of AfB1 in rat brain and treatment
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of rats with both tow extracts enhanced the
SOD, GSH, GPX, MDA, ADR, and NAD
and all these parameters reached the
control group value, but the native olive
waste extract had the protective effect
better than sonicated olive waste extract.
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Table.3 The effect of olive waste extracts and its Nano particles
on histochemical parametersin arat's brain

Grou SOD GSH GPx MDA ADR NAD
P (wimg) (u/mg)  (u/mg) (nmol/g)  (ng/ml) (ng/ml)

Gl 5.06 5.66 12.90 852 340 570
+0.09° +0.23° +0.522  +12.99° +3.03? +6.662

G2 7.26 10.50 16.53 1156 323 561
+0.272 +0.382 +0.80° +23.86%  +52.67° +12.01%

a3 7.26 9.50 15.96 1120 333 568
+0.22% +0.662 +055%  +3.60% +14.81% +1.852

- 6.00 9.26 15.23 1090 344 568
+0.32° +0.712 +0.28%  +25.16° +15.30% +9.87%

- 6.50 10.16 15.66 1155 338 562
+0.312 +0.672 +0.122 +7.332 +7.812 +3.382

6 6.93 9.23 16.23 1144 319 551

+0.03? +0.27° +5.88° +5.78° +14.44° +10.69°

SOD=Superoxide-dismutase, GSH=Glutathione, GPX=Glutathione peroxidase,
MDA=Malondialdehyde, ADR=Adrenaline, NAD= Noradrenaline

Fig. 1 The native olive waste extract was investigated using scanning electron microscopy to
know the particle size and it was in range of 115-456 nm, when the original OWE exposed to
ultrasonic waves. Reducing the particle size of materials is an efficient and reliable tool for
improving their biocompatibility.
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Fig.2 The native olive waste extract was subjected to ultrasonic waves to decrease its particle
size to be in nano scale and was studied by using electron microscopy to know the new
particle size induced and resulted from sonication process and we found that the particle size
decreased to be in range, of 4.2-9.7 nm.

Fig.3 The olive waste extract and its nano particles were used in the treatment of rats treated
with AfB1 to study their protective effect against hazard of AfB1 in rat brain and found that
both extracts have the protective effect in the regard of the study and decrease of SOD, GSH,
GPx towards the control group but the native extract had protective effect better than

sonicated extract..
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B GSH
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Fig.4 The olive waste extract and its nano particle that obtained by sonication process were
used in the treatment of rats to study their effects on NAD, ADR, MDA of rat brain treated
with AfB1 and found that the olive waste extract had the protective effect against hazard of
AfBL1 in brain rats and decrease the mentioned parameters towards the control group
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fundamental and useful ways from the
properties of individua atoms and
molecules or bulk matter. Nanotechnol ogy
is directed toward understanding and
creating improved materials, devices, and
systems that exploit these new properties
(NNISP, 2004). In fact, nanotechnology
helps in overcoming the limitations of size
and can change the outlook of the world
regarding science (Mirkin CA, Taton ,
2000).

Polyphenols were found to be protect the
liver against cellular oxidative damage and
maintaenance of interacellular level of
antioxidant enzymes (Amat et a., 2010).
Neuroprotective properties of
polyphenolic  antioxidant  compound
curcumin were reported based on its
ability to inhibit homocysteine (Hcy)
neurotoxicity and related Hcy-induced
lipid peroxidation in animals hippocampi
(Ataie et a., 2010). Studies performed in
apolipoprotein E-deficient mice proved
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that polyphenols from wine and tea can
prevent the development and/or reduce
progression of atherosclerosis, probably
due to their potent antioxidative activity
and ability to protect LDL against
oxidation (Miuraet al., 2001).

But, AFB1 dlters the levels of various
biogenic amines (neurotransmitters) and
their precursors in rat and mouse brains
Acute AFB1 treatment in experimenta
animals has been reported to cause a
decrease in regional brain
acetylcholinesterase enzymes that may
affect the cognitive functions as well as
memory and learning of the individual
while  chronic  exposure increases
adenohypophyseal  acetylcholinesterase.
Mycotoxins especiadly aflatoxins and its
metabolites and other products such as the
reactive oxygen species (ROS) like the
AFB-8,9-epoxides may interfere with the
normal functioning of the nerve cells by
forming DNA adducts, protein adducts,
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oxidative stress factors, mitochondrial
directed apoptosis of the nerve cells as
well as inhibiting their synthesis of
protein, RNA and DNA ( (Johnson et al.,
1997; Brown et al., 2009; Ezekiel et d.,
2011;  Halliwell, 2007; Verm, 2005
Thrasher JD, Crawley, 2012). Aflatoxins
also cause abnormalities in mitochondrial
DNA, structure and function, including
defective oxidative phosphorylation in the
brain cells (Vermeulen et al., 2003;
Thrasher JD, Crawley, 2012; Verma,
2005).

So, observed that decline of adrenaline and
nor-adrenaline in rats’ administration
Nano-particals, it may regard to increase
of oxidative stress. The oxidative stress

may be aso influenced oxidative
metabolism in patients with maor
depression (Salih et al.,, 2012). The

oxidative stress may result in damage to
critical cellular macromolecules such as
DNA, lipids and proteins. Cellular fatty
acids are readily oxidized by ROS to
produce lipid peroxyl radicals, which can
subsequently propagate into MDA that
may interact with cellular DNA to cause
DNA-MDA, adduct that may affect energy
production in the brain (Vermeulen et a.,
2003; Thrasher JD, Crawley, 2012,
Verma, 2005).

Aflatoxins may also deplete the myelin
sheath of the nerves, an important
substance that covers the nerves and hence
become exposed to insults. Mycotoxins
especially aflatoxins have been reported to
be toxic to various aspects of bran
chemistry and their function (INCHEM.
1993; Thrasher JD, Crawley, 2012).

The administration of antioxidant is very
critical to those exposures to aflatoxin in
food. The non- traditional source of
antioxidant and rich in unsaturated fatty
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acids and polyphenol as OWE in native
form is highly beneficial to protect neuron
cells of the central nerves system and brain
of injuries and inflammation. NOWE have
alow effect to protect against aflatoxin as
an antioxidant, but the OWE was better
than NOEW as a protective agent from
hazard AfB1 in brain rats.

References

Amat N, Upur H, Blazekovic B. In vivo
hepatoprotective activity of the agueous
extract of Artemisia absinthium L. against
chemically and immunologically induced
liver injuries in mice. Journa of
Ethnopharmacology. 2010; 131, No.2, pp.
478-484, ISSN 0378-8741.

Ataie A, Sabetkasaei M, Haghparast A,
Moghaddam AH, Kazemingad B.
Neuroprotective effects of the
polyphenolic antioxidant agent, curcumin,
against homocysteine-induced cognitive
impairment and oxidative stress in the rat.
Pharmacol ogy Biochemistry and
Behavior. 2010; 96, No.4, pp. 378-385,
ISSN 0091-3057.

Baker MA, Cerniglia GJ, Zaman A. Microtiter
plate assay for the measurement of
glutathione and glutathione disulfide in
large numbers of biological samples. Anal
Biochem. 1990; 190, 360-365.

Bangou MJ, Kiendrebeogo M, Compaore M,
Coulibaly AY, Meda NT, Almaraz N, et
a. Enzyme Inhibition Effect and
Polyphenolic Content of Medicinal Plant
Extracts from Burkina Faso. Journa of
Biological Sciences. 2011; 11, 31-38.
DOI; 10.3923/jbs, 31.38.

Bangou MJ. Study of the phytochemical
parameters and the biologica activities of
Lantana camara L. and Lippia chevalieri
Moldenke: two Verbenaceae of Burkina
Faso. PhD. thesis, University of
Ouagadougou, 136p 2012.

Boomsma F, Alberts G, Van L. Optimd
collection and storage conditions for
catecholamine measurements in human
plasma and urine. Clin Chem. 1993;
39:2503-08.



Int.J.Curr.Microbiol . App.Sci (2014) 3(4): 141-152

Brown KL, Urban B, Michael P. Stone, Peter
FG. Inherent Stereospecificity in the
Reaction of Aflatoxin Bl 8,9-Epoxide
with Deoxyguanosine and Efficiency of
DNA Catalysis. Chemica Research in
Toxicology. 2009; 22, 913-917.

Cardey B. Etudes théorigues des mécanismes
d’oxydation de thiols en milieu d’intérét
biologique. Thése de Dactorat, Université
de Franche-Comté (Besangon), France.
134, 2007.

Casteels M, Eggermont, E. Reye’s syndrome.
BrMed. J. 1994; 32, 919-920.

Coulidiati HT. Phytochemistry and biological
activities of extracts of three Species of
Combretaceae  of  Burkina  Faso:
Combretum acutum Laws, Combretum
nioroens Aubrex.Ex Keay and Combretum
sericeum G. Don. Ph.D. Thesis, University
of Ouagadougou, 2010.

Daret KS, Ching KC. Glutathione peroxidase:
activity and steady-state level of mRNA.
In: Punchard NA, FJ Kely, eds. Free
Fadicals, A Practical Approach. Oxford,
New York; pp: 1996; 227-231.

Dealsandro M, Reed H, Robertson R, Lewis S.
Simplified methods of collecting and
processing whole blood for quantitation of
plasma catecholamines. Lab Med. 1990;
21: 26-9.

Egbunike GN, Ikegwuonu FI. Effect of
aflatoxicosis on  acetylcholinesterase
activity in the brain and adenohypophysis
of the male rat. Neurosci. Lett. 1984; 52,
171-174.

Eyer P, Podhradsky D. Evaluation of the
micromethod for  determination  of
glutathione using enzymatic cycling and
Ellman’s reagent. Anal Biochem. 1986;
153, 57-66.

Eynard R. Nutrition 2003; 19, 386.

Ezekiel CN, Alabi OA., Anokwuru CP,
Oginni O. Studies on Dietary Aflatoxin-
induced Genotoxicity using two In vivo
bioassays. Archives of Applied Science
Research. 2011; 3(2), 97-106.

Gagliardi AC, Miname MH, Santos RD. Uric
acid: A marker  of  increased
cardiovascular risk. Atherosclerosis.
2009; 202, 11-17.

Halliwell B. Oxidative stress and cancer:

151

Biochemistry Journal. 2007; 401, 1-11.
Havlik J, Huebra RG, Hetmankova K,
Fernandez J, Smonova J, Martin M M, et
a. Xanthine oxidase inhibitory properties
of Czech medicind plants. J.
Ethnopharmacol. 2010; 132, 461-465.
DOI:10.1016/j.jep.2010.08.044.
Hendrickse RG, Maxwell SM. Aflatoxins and
child hedlth in tropics. J. Toxicol.-Toxin
1989; 8, 31-41.

wrce/research_directionsii.pdf.

Huertas EL, Baro JJ, Carrero J, Fonolla J,
Jmenez JJ, Boza. AGRO Food Industry
Hitech. 2003; 18.

INCHEM. Principles of evaluating chemical
effects on the aged population:
International Programme on chemical
Safety- Environmental Health Criteria
World Health Orgnization. 1993; Geneva.

¢/ encl44.htm.

Jeanne A., Jaqueline M, Rosette O, Hanna C,
Marc B, Douglas N, et a. Phenolic
Compounds  from Diluted  Acid
Hydrolysates of Olive Stones: Effect of
Overliming. Adv Crop Sci Tech. 2013;
11

Johnson G, Moore SW.
Cholinesterasesmodulate cell adhesion in
human neuroblastoma cells in vitro. Int. J.
Dev. Neurosci. 2000; 18, 781-790.

Johnson G, Moore, SW. The adhesion
function on acetylcholinesterase is located
at the peripheral anionic site. Biochem.
Biophys. Res. Commun. 1999; 258, 758
762.

Johnson WW, Ueng YF, Widereten M,
Mannervik B, Hayes JD, Sherratte PJ et al.
Conjugation of highly reactive aflatoxin
B1 exo-8, 9-epoxide catalyzed by rat and
human glutathione transferases: estimation
of kinetic parameters. Biochemistry. 1997;
36, 3056-60.

Kang JX, Leaf A, Am J. Clin. Nutr. 2000; 71,
202.

Marklund S, Marklund C. Involvement of the
superoxide anion radical in the auto-
oxidation of pyrogallol and a convenient
assay for superoxide dismutase. Eur. J.
Biochem. 1974; 47: 469-474.


http://nano.gov/sites/default/files/pub_reso
urce/research_directionsii.pdf
http://www.inchem.org/documents/ehc/eh

Int.J.Curr.Microbiol . App.Sci (2014) 3(4): 141-152

Metzer HM, Folmer M, Wang S, Lie Q,
Maage A, Munda H. Supplementary
selenium influences the response to fatty
acid induced oxidative stress in humans.
Bio. Trace Element Res. 1997; 60: 51-67.

Mirkin CA, Taton TA. Semiconductors meet
biology. Nature. 2000; 405: 626- 7.

Miura Y, Chiba T, Tomita I, Koizumi H,
Miura S, Umegaki K, et al. Tea catechins
prevent the development of atherosclerosis
in apoprotein E-deficient mice. The
Journal of Nutrition. 2001; 131, No.1, pp.
27-32, 1SSN 1541-6100.

Niaounakis M, Halvadakis P. Olive-mill waste
management: literature review and patent
survey, 1st Ed, Typothito-George
Dardanos Publications, Athens 2004.

Nicolas K, Maria P, Spyros F, Efthaia C,
Dionissios M. Recovery of antioxidants
from olive mill wastewaters: A viable
solution that promotes their overall
sustainable management. Journal  of
Environmental Management. 2013; 128,
749-758.

NNISP. National Nanotechnology Initiative
Strategic Plan, December 2004. Research
Directions Il: Long-Term Research and
Development Opportunities in
Nanotechnology, Report of the National
Nanotechnology Initiative Workshop,
September 2004.

Oyelami OA, Maxwell SM, Adelusola KA,
Aladekoma TA, Oyelese AO. Aflatoxins
in the lungs of children with kwashiorkor
and childrenwithmiscellaneous diseases in
Nigeria. J. Toxicol. Environ. Health. 1997;
51, 623-628.

Oyelami OA., Maxwell SM, Adedusola KA,
Aladekoma TA, Oydese, AO. Aflatoxins
in the autopsy brain tissue of children in
Nigeria. Mycopathologia. 1995; 132, 35—
38.

Peng FC. Acetylcholinesterase inhibition by
territrem B derivatives. J. Nat. Prod. 1995;
58, 857-862.

Peraica M, Radiee B, Luci A, Pavlovae M.
Toxic effects of mycotoxins in humans.
Bull. World Health Organ. 1999; 77, 754—
766.

Price ML, Van S. Butler L. A critica
examination of the vanillin reaction as an

152

assay for tannin in sorghum grain .Journal
of Agricultural and Food Chemistry. 1978;
(26): 1214-18.

Sdih S, Alican D, Cema K, Haluk A, Yasin
B, Hakim C et a. The relationship of
oxidative metabolism to
treatmentresponse in major depression: A
biological basis for treatment duration.

Neurology, Psychiatry and Brain
Research. 2012; 18 (15-18).
SAS Institute Inc. SAS Usear's Guide

statistics. SAS Institute, Cary, N.C 1982.

Sherif RM, Sherif SM, Lamiaa ES. The
antioxidant effect of nutritive
nanoparticles extract from Olive cake
residues for protection liver and kidney
injuries induced by Aflatoxin B1. Journal
of Applied Sciences Research. 2012;8,
3469-3477.

Sies H. et a. Antioxidant Function of
Vitamins. Ann NY Acad Sci. 1992; 669:7-
20.

Simeon R, Kovarik Z, Radic Z., Reiner E.
Reversible inhibition of
acetylcholinesterase and
butyrylcholinesterase by 4,4-bipyridine
and by a coumarin derivative. Chem. Biol.
Interact. 1999; 14, 119-128.

Thrasher JD, Crawley SL. Neurotoxicity of

org/pagel89.html.

Verma RJ. Aflatoxin Cause DNA Damage.
International Journal of Human Genetics.
2005; 4, 231-236.

Vermeulen K, Berneman ZN, Bockstagle DR.
Cdl cycle and apoptosis. Cdl
proliferation. 2003; 36, 165-175.

Wu SJ, Ng LT. Antioxidant and free radical
scavenging activities of wild bitter melon

(Momordica  charantia  Linn.  var.
abbreviate Ser.) in Taiwan. LWT. 2008;
41, 323-330. DOI:10.1016

/j.Iwt.2007.03.003.


http://www.drthrasher

