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Abstract
Current study investigated the effects of Nigella sativa (NS) and
Curcumin on Aflatoxins (AFs) residues on some hepatic and renal
functions in quails. A total 120 unsexed Japanese quails chicks
one-week-old were equally divided for one month of experiment
into 4 groups; G1, G2, G3 and G4. G1; was considered control
group and was given AFs free diet, G2; was given 2.5 mg/kg diet
AFs, G3; was given AFs 2.5 mg/kg diet and 1.5% NS and G4,
was given 2.5 mg/kg diet AFs with Curcumin 400 mg/kg diet,
respectively. Total cholesterol (TC), triacylglycerol (TG), high
density lipoprotein- cholesterol (HDL-c), low density lipoprotein-
cholesterol (LDL-c), creatinine, uric acid, and Aflatoxin residues
were determined. Also the histopathological examinationon liver
was performed. TC, TG and LDL-c were significantly (P<0.5)
increased in G2 than G1, while reduced in G3 and G4 than G2.
However, HDL-c was significance (P<0.05) decrease in G2 than
G1. While, increased in G3 and G4 than G2. Creatinine and uric
acid were significantly (P<0.5) elevated in G2 than G1, while it
was significantly (P<0.5) decreased in G3 and G4 than G2. AFs
residues in liver tissue was significantly (P<0.05) elevated in G2
than G1 and significantly (P<0.05) reduced in G3 and G4 than
G2. This study indicated that Addition of NS and Curcumin to
quails diets; improved via modulating lipid profile, creatinine,
uric acid and reduction of AFs residues with respect to hepatic
and renal function.
Key words: quails, AFs, Nigella sativa, Curcumin, liver, Lipid
profile

Introduction mycotoxin inhibitory are needed for
Stored foods could be contaminated  control measures to ensure the
by toxigenic fungi and mycotoxins safety of stored foods (Prakash et
secreted by them. Antimicrobial and  al, 2015). Where in tropical and
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subtropical areas are mostly chronic
due to their favorable
environmental conditions for mold

growth and toxin production
(Prakash et al., 2012).
Aflatoxins are common

contaminants of field crops like
corn and nuts, AFs are considered
the etiology of acute and chronic
forms of latoxicosis in consumers
(Elmore et al., 2014). They are

produced  from the  fungus
Aspergillus (Bankole and
Adebanjo, 2003 ; WHO, 2000).

AFs are various and approximately
20 related fungal metabolites
primarily  produced by the
Aspergillus flavus and Aspergillus
Parasiticus (Cortés et al., 2010;
Thrasher and Crawley, 2009).
They are classified as a class one
carcinogen by The World Health
Organization (WHO, 2000). AFs
and its metabolites accumulate in
animal tissues after AFs
consumption (Deng et al, 2010)
and their residues remain inside
animal tissues and cause health
impairments (Boonyaratpalin et al.,
2001; El-Sayed and Khalil, 2009)
revealed that residues of AFs. So,
AFs contamination is considered a
critical threat on animal's health
especially with the increasing of
using plant ingredients in animals
feed (Agag, 2004). The AFs induce
hepatotoxic effects as
hepatomegaly, histopathological
alteration and inhibition of enzymes
activity due to elevation of AFs
residue in liver .The highest levels
of AFs residue had been found in

the liver, followed by the muscle
and gizzard tissue (Bintvihok and
Kositcharoenkul, 2006). The liver
rather than the muscles was
observed to be the main targeted
organ in aflatoxicosis (Deng et al.,
2010).

Nigella sativa L. (Ranunculaceae)
may called as ‘NS’, is an erect
herbaceous annual plant. NS
contains both fixed, essential oils,
proteins, alkaloids and saponins.
Much of the biological activity of
the NS is due to thymoquinone, the
major component of the essential
oil. The fixed oil is composed
mainly of unsaturated fatty acids
(Piras et al., 2013). NS has an
inhibitory effect on growth and AFs
production by Aspergillus
Parasiticus  (Al-Qurashi et al.,
2007), the inhibitory effect of NS
on AFs production ability of
Aspergillus flavus might be related
to several components have some
biological activities, as o-pinene
and thymol and high phenolic
content (Shakya and Sallal, 2007).
After storage thymoquinone
produces di-thymoquinonene and
higher oligo condensation products,
which provides the spice with its
aromatic flavor (Nickavar et al.,
2003).

Many times ago, Curcumin is
considered one of the spices, it uses
in preservation of food through its
antioxidant mechanism, coloring
agent in food as it's yellow dye for
textiles. It also has a therapeutic
agent in traditional Indian medicine
to treat a wide variety of diseases,
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with no known side effects (Duke,
2002; Chattopadhyay et al., 2004).
Many researches in the second half
of the 20" century have identified
Curcumin has the responsible for
biological activity of turmeric
(Aggarwal et al., 2007). Curcumin
had a protective effect on liver
tissues, as it showed potential effect
against bacteria, fungi and cancer
(Hatcher et al., 2008). Moreover, it
is appeared the safest with oral
administration even at high doses,
as proven in various animal
experiments (Duvoix et al., 2005).
The pharmacological properties of
curcumin make it a powerful
compound for treatment and
prevention of a wide range of
animal diseases (Maheshwari et al.,
2006).

Materials and methods:-
Experimental birds and
management:

A total number of 120, one- week-
old apparently healthy unsexed
Japanese quails obtained from
Agricultural Technological Center,

Faculty of Agriculture, Cairo
University, Giza, Egypt. Chicks
were kept for one week to

acclimatize, in the Lab Animal
House of Faculty of Veterinary
Medicine, Suez Canal University,
before the start of the experimental
period that was continued for 30
days of experiment. The chicks
randomly divided into four groups
of average body weight (30.5 g).
Chicks were housed in wire battery
cages (86x50%x25 cm) and equally
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partitioned  into  three  pens
(29x50x25cm) according to Hassan
et al., (2003). The batteries were
contained the feeders and drinker
equipments, the chicks were
allowed ad-libitum, free access to
feed and water. Ventilation and
temperature  (22°C-31°C), were
controlled electrically with 24 hours
of lighting.

Basal experimental diet:

Diet was formulated to fulfill the
nutritional requirements of growing
quails and according to /NRC,
(1994), that contained 24% CP and
2900 kcal ME/kg. Fresh feed were
mixed weekly. Neither antibiotic
growth  promoters nor anti-
coccidials were added to any one of
the experimental diets.

Standard toxigenic strains:
Toxigenic strain of Aspergillus
parasiticus NRRL 2999 (ATCC)
were obtained from Mycology
Department, Animal Health
Research Institute (AHRI), Doki,
Egypt. AFs were prepared on rice
according to Shotwell et al., (1966).
AFs levels in rice powder were
measured by HPLC in the
Mycotoxins Central Lab and Food
Safety of the National Research
Center, Doki, Egypt. According to
Nabney and Nesbit, (1965). Milled
rice was added to the basal diet to
provide 2.5 mg AF /Kg diet (2500
ppb) (Eraslan et al., 2004).
Treatment material

Nigella sativa seeds were purchased
from Isis company, Egypt. They were
crushed and added freshly every
week to the feed in a dose rate 1.5%
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(Tahan and Bayram, 2011).
Curcumin powder (C, H;)O¢ was
purchased from research Lab
Company, India. And added to the
diet in a dose rate 400 mg/kg diet
(Tarasub et al., 2012).

Blood sampling:

Blood samples were collected from
overnight fasting 45 days old quails
by slaughtering the birds from each
group. They were collected into a
clean and dry screw capped
centrifuge tubes without
anticoagulant and left to clot at
room temperature, then
centrifugated at 3000 rpm for
collection of clear serum. Sample
used for the biochemical analysis of
serum lipids profile, creatinine and
uric acid.

Serum lipid profile assay:

The levels of serum total cholesterol
(TC), triacylglycerol (TG) and high-

density  lipoprotein  cholesterol
(HDL-c) were measured using
enzymatic calorimetric kits
(ELITech  Diagnostic,  France)
according to  Ellefson and
Caraway, (1976), Fossatiet al.,

(1980) and Lopez-Virella et al.,
(1977), respectively. Serum low
density  lipoprotein  cholesterol
(LDL-c) Friedewald et al., (1972)
was measured using enzymatic
calorimetric kits (QCA Co., Spain)
following the instructions of the
corresponding reagent kit (Galler et
al., 2007).

Serum creatinine and uric acid:
The levels of serum creatinine and
uric acid, were measured using

commercial kits (Diamond, Egypt),
following the instructions of the
corresponding reagent kit and
according to (Murray, 1984).
Aflatoxins residues:

Liver samples were collected
immediately after sacrificing the
quails from each group, then
washed in normal saline and stored
at =80 'C until use. The AFBI in
the tissues was extracted, purified
using an immuno-affinity column
and estimated by a HPLC-
fluorescent detection method with
pre-column derivatization (Tavcar-
Kalcher et al. 2007 and Hussain et
al., 2010).

Histopathological examination:
Part of each segment of liver were
taken immediately after slaughter
and fixed in 10% formalin saline for
24  hours. Routine histological
laboratory =~ methods  including
dehydration, clearing and paraffin
embedding were applied. Then, 5-
um thickness sections were stained
with the standard hematoxylin and
eosin method (Gridley, 1960).
Statistical analysis:

All collected data were subjected to
statistical analysis using statistical
software  program (SPSS for
Windows, version 16, USA)
(Coakes et al., 2009). Differences
between means of different groups
were carried out using one way
ANOVA followed by Duncan
Multiple Range tests. Differences
were to be significant at (P<0.05).
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Table (A): Composition of quail experimental diet
Ingredient Concentration (kg/100 kg diet)
Ground yellow corn 55.780
Soya bean meal 31.960
Fish meal 1.000
Corn gluten 7.450
Bran 1.000
Dicalcium Phosphate 0710
(22% Ca & 19% P) '
Limeston (38% Ca) 1.300
Lysine (purity 98%) 0.170
DL — Methionine (purity 98%) 0.070
lodized sodium chloride 0.300
Mineral & Vitamin premix 0.300

Table (1): Aflatoxins content in milled rice.

AFs (mg/kg)

Sample
P Bl | B2 |Gl G2 | Total
AFs level in rice 4.65 0.02 0.08 0.06 4.81

Experimental Design:

G Ng Agile/ of AFs NS Curcumin Time of
roups q:l)ail qua kwee 2.5mg/kg/diet | 1.5% | 400mg/kg/diet | experiment
Gl 30 2 - - - 30 days
G2 30 2 + - - 30 days
G3 30 2 + + - 30 days
G4 30 2 + - + 30 days

Table keys: + = treated - =non treated

Results:- LDL-c showed significant decrease

Table (1) demonstrated that TC and
TG were significantly (P<0.05)
elevated in G2 and G4 than GI.
However, HDL-c showed
significantly (P<0.05) decreased in
G2 and G4 than GI1. Although,
LDL-c was significantly (P<0.05)
increased. TC and TG showed a
significant (P<0.05) reduction in G3
and G4 than G2. However, HDL-c
was significantly (P<0.05)
increased in G3 and G4 than G2.

in G3 and G4 (P<0.05) reduction
when compared to the G2.

G2 induced a significantly (P<0.05)
increase in creatinine and uric acid

concentration than GI1. While
creatinine and uric acid
concentration were significantly

(P<0.05) decreased in G3 and G4
than G2 (Tablel).

Table (1) demonstrated that there
was no AFs residues detected in G1.
AFs residues revealed significant
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(P<0.05) increase in G2 than GI.
While G3 and G4 were significantly
(P<0.05) increased when compared
with G2.

Liver histopathology showed that
G2 displayed sever macrovesicular

fatty degeneration and ballooning
degeneration of the hepatocytes Fig.
(2), while the Liver of G3 and G4
showed normal liver architecture
(Fig. 3 & 4).

Table (1): Effect of dietary aflatoxin on serum concentration of TC, TG,
HDL-c and LDL-c, Creatinine, Uric acid and Tissue Aflatoxin residues.

Groups G1 G2 G3 G4
TC (mg/dl) 154.3546.01° | 236.54+15.83" | 155.01+1.43° | 197.80+14.50°
TG (mg/ dl) 110.72+2.97° | 181.68+5.75° 121.30+2.57¢ 153.59+1.46"

HDL-c (mg/ dl) 103.60+2.60" 55.684+2.97° 96.60+4.94" 70.20£1.56"

LDL-c (mg/ dl) 28.61+5.31° | 144.57+14.34° 34.16+6.3¢ 96.88+15.33"

Creatinine (mg/ dl) | 0.28+0.02¢ 6.18+0.66" 1.7440.06° 3.46+0.36"
Uric acid (mg/ dl) | 2.09+0.03° 6.78+0.55" 3.4340.25" 4.08+0.07°
AF residues (ppp) | 0.00+0.00° 9.00+0.57" 3.00+0.57° 6.00+0.57°

Values are means SE. means in the same row with different superscripts
differ significantly at (P<0.05).

Fig. (1): Liver of control gr.
displayed normal architecture of
central area. showing central vein
(CV), cords of hepatocytes (HC)
and sinusoids (S). H&E.
magnification (200x).

Fig. (2): liver of Aflatoxin
treated group at a dose 2.5 ppm
showed sever macrovesicular
(arrow) fatty degeneration and
ballooning degeneration of the
hepatocytes.
H&E.magnification (200x).
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Discussion
AFs contaminated diets are
considered a worldwide issue

especially in poultry farms. AFs
produces toxin on both living and
stored plants especially in high
moisture environment, AFs is
produced mainly by toxigenic fungi
(genus Aspergillus, particularly 4.
flavus and A. parasiticus (Huwig et
al., 2001 and Verma, 2004). AFs
makes many problems to animals
that it may lead to death sometimes,
which causes severe losses to the
poultry farm's worldwide (Mariam
et al, 2013). The main clinical
signs of AFs toxicity are chronic in
nature, including impaired liver
function, lower growth rate, loss of
body weight, increased disease
susceptibility, internal organ
dysfunction and increased mortality
(Santacroce et al., 2008).
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Fig. (3): liver of NSgr. received
daily single oral dose of NS at a
dose 1.5 % showed normal liver
architecture H&E.magnification
(200x).

Fig. (4): liver of Curcumin gr.

showed Normal histological
appearance of the liver. H&E.
magnification  (200x). (HC)

hepatic cord, (PV) portal vein.

Results of the current study,
revealed a significant (P<0.05)
elevation in serum TC and TG in
G2 when compared with G1. On the
other hand, significant (P< 0.05)
decrease in HDL-c in G2 thanGl.
Although, a significance (P<0.05)
increase in LDL-c in G2 when
compared with GI1, these finding
are in agreement with the results of
Madheswaran et al, (2004);
Kasmani et al., (2012).While TC
and TG were significantly (P<0.05)
reduced in G3 and G4 when
compared by G2. However, showed
significant (P<0.05) increase in G3
and G4 in HDL-c when compared
to G2 but, showed significant
(P<0.05) increase in G3 and G4 in
LDL-c than G2 similar observation
were recorded by Ayoub et al.,
(2011) and Arafa , (2005) Table
(1). Kaneko et al, (1997).
Hypercholesetrmia in serum of G2
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might be attributed to the hepatic
damage observed in this study, as
liver is the main organ of
cholesterol metabolism, also AFs
induces  hepatic  hyper-lipemia
(Huff et al., 1986).

The target organ of AFs toxicity is
the liver where it turns into reactive
forms that bind to mitochondrial
DNA leading to liver damage
(Yunus et al., 2011). Aflatoxicosis
causes depletion in HDL-c and
elevation in LDL-c, due to
inhibition of protein biosynthesis in
liver tissues (Wu et al., 2009).The
decrease in plasma cholesterol level
in G3 may be attributed to the high
content of NS from unsaturated
fatty acids which may stimulate the
cholesterol  excretion into the
intestine and the oxidation of
cholesterol to bile acids (Khodary et
al., 1996). The mechanism by
which Curcumin decreased serum
cholesterol and TAG in previous
study are not known. There is
theory that Curcumin decrease
blood cholesterol due to inhibition
of it’s absorption in the diet, while
it was noticed that it cause slight
increase in serum HDL-c (Arafa,
2005). Curcumin suppressed LDL-
R receptor gene in activated liver
cell so it decrease LDL-c level in
serum (Kang and Chen, 2009).
Current  results pointed that
creatinine and uric acid levels in G2
were significant (P<0.05) increase
than G1. However a significance
(P<0.05) decrease occurred in G3
and G4 in compared with G2. The
elevation in creatinine and uric acid

in G2 is confirmed by Selim et al.,
(2014), while the reduction in G3
and G4 are coincided by Al-
Ghasham et al., (2008). Due to
decrease the utilization of phoso-
creatinine in contraction of muscle
that leads to elevation of
transformation of phosphocreatine
into creatinine which also leads to
increase of creatinine level in
animal's serum, histopathological
changes in aflatoxicated kidney
support that opinion (Soliman et al.,
2012).Uric acid is the primary end
product of protein metabolism in
birds. It is synthesized in the liver
and excreted through the kidney
tubules. Increased blood uric acid
concentrations along with increased
urea and creatinine  suggest
impaired kidney function in both
birds and mammals (Hochleithner,
1994). NS protects the liver and
kidney from AFs and it's free
radical reaction (Mona et al., 2002).
Curcumin administration showed a
significant (P<0.05) decrease in the
levels of serum creatinine and uric
acid. The curative effect of
curcumin on the kidney markers can
be attributed to its antioxidant
property as it has been found that
reactive oxygen species may be
involved in the impairment of
glomerular filtration rate (GRF)
(Hughes et al., 1996).

The present study showed that there
was a significant (P<0.05) increase
in AFs residues in G2 than GI.
While, a significant (P<0.05)
reduction in those G3 and G4 Table
(1). The increase in AFs residues in



SCVMJ, XX (2) 2015

G2 is confirmed by Selim et al,
(2014), although the reduction in
G3 and G4 are in according to El-
Nagerabi et al., (2012) ; Reddy et
al.,(2009), respectively. Animal
tissues can retain AFs residues
leading to suspected public health
risks due to human consumption of
contaminated food (Puschner, 2002
and Murjani, 2003). Prolonged
exposure to AFs  produced
accumulation of toxic residues in
liver tissues (El-Sayed and Khalil,
2009). AFs residues were detected
in the liver after exposure to even
smaller doses of toxin (less than 2
mg/kg) (Deng et al., 2010).
Abdelhamid et al., (2004) reported
that AFs residues in flesh showed a
cumulative effect based on the
dietary AFs exposure level and
duration. The inhibitory effect of
Nigella sativa on AFs production
ability of Aspergillus might be
related to several components
known to have biological activities,
such as o-pinene and thymol and
high phenolic content (Shakya and
Sallal, 2007). The inhibition of the
ternary steps of AFs biosynthesis
involving lipid peroxidation and
oxygenationis the mechanism of
Curcumin action in AFs production
inhibition (Ferreira et al., 2013).

This theory goes in agreement with
our histopathological results as liver
tissue of AFs treated quails revealed
sever macrovesicular fatty
degeneration and ballooning
degeneration of the hepatocytes Fig.
(2). These results were supported
with the results of Miazzo et al.,
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(2005) ; Ibrahim, (2013),
Meanwhile, the liver of G3 and G4
showed normal liver architecture

that’s according to Ayoub et al,
(2011) and Sharma et al., (2011),

respectively.
AFs toxic metabolite's combine
with nucleic acids and

nucleoprotein, which is necessary to
cell bioactivity, lead to formation of
hepatic lipids and hepatomegaly. In
high dose exposure of AFs which
causes liver destruction due to
accumulation of fat droplets as a
clear wvacuoles in hepatocyte's
cytoplasm (Ibrahim, 2013). Liver's
lymphoid aggregation in the sixth
week are induced by NS then end
by total liver regeneration by the
eighth week (El-Gazzar et al,
2006). El-Agamy, (2010)
demonstrate the potential beneficial
effects of Curcumin to counteract
the oxidative stress induced by
long-term  AFs  administration.
Curcumin by its ability to scavenge
free radicals, interacting with
oxidative  cascade,  quenching
oxygen radicals, inhibiting
oxidative enzymes and chelating
metal ions inhibits lipid
peroxidation and restores the
antioxidant status (Wei et al., 2006).

Conclusion

It could be concluded that, addition
of Nigella Sativa and Curcumin to
AFs contaminated diets of quails

had hepatoprtotective and
renoprotective effects. They exerted
their effect through improving

serum lipid profile, creatinine and
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uric acid beside lowering the AFs
residues in the Liver.

Acknowledgments:

My great thanks for Dr.
Mohammed S. Yusuf, lecture of
Nutrition and Clinical Nutrition,
Faculty of Vet. Medicine, Suez
Canal University for his help and
effort with me. I feel also it duty
extend my sincere gratitude to Dr.
Hend M. Tag, Lecturer of Zoology
dept. Faculty of science, Suez canal
university, who has given me many
useful histopathological comments.

Reference:-

Abdelhamid, A. M.; Mehrim, A.
I. & Khalil, F. F. (2004):
Detoxification of aflatoxin—

contaminated diet of tilapia fish
using dietary supplementation with
egg shell, Betafin, clay or silica. J.
Agric. Sci. Mansoura Univ. 29:
3163-3174.

Agag, B. 1. (2004): Mycotoxins in
foods and feeds 1-Aflatoxins. Ass.
Univ. Bull. Environ. Res. 7(1): 173-
205.

Aggarwal, B. B.; Sundaram, C.;
Malani N. & Ichikawa, H. (2007):
Curcumin: The Indian Solid Gold.
Advances in  Experi- mental
Medicine and Biology. 595: 1-75.
Al-Ghasham, A.; Ata, H. S.; El-
Deep, S.; Meki, A. R. & Shehada,
S. (2008): Study of Protective effect
of Date and Nigella sativa on
Aflatoxin B1 Toxicity. International
journal of health sciences. 2(2): 26.
Al-Qurashi, A. R.; Akhtar, N.;
Al-Jabre, S.; Omar, A. A. &

Randhawa, M. A. (2007): Anti-
fungal activity of thymoquinone
and amphotericine B  against
Aspergillus Niger. Scientific
Journal of King Faisal University
(Basic and Applied Sciences). 8(1):
1428.

Arafa, H. M. (2005): Curcumin
attenuates diet induced
hypercholesterolemia in rats. Med.
Sci. Mon. 11: 228-34.

Ayoub, M. M.; El-Far, A. H.;
Taha, N. M.; Korshom, M. A.;
Mandour, A. A.; Abdel-Hamid,
H. S. & El-Neweshy, M. S. (2011):
The biochemical protective role of
some herbs against aflatoxicosis in
ducklings: II. Nigella sativa. Lucrari
Stiintifice-Universitatea de Stiinte
Agricoles] Medicind Veterinara,
Seria Zootehnie. 55: 68-77.
Bankole S. A. & Adebanjo, A.
(2003): Mycotoxins in food in West
Africa:  current situation and
possibilities of controlling it.
African Journal of Biotechnology.
2(9): 254-263.

Bintvihok, A. & Kositcharoenkul,
S. (2006): Effect of dietary calcium
propionate on performance, hepatic
enzyme activities and aflatoxin
residues in broilers fed a diet
containing low levels of aflatoxin
B1.Toxicon. 47(1): 41-46.
Boonyaratpalin, M.;
Supamattaya, K.; Verakunpiriya,
V. & Suprasert, D. (2001): Effects
of aflatoxin Bl on growth
performance, blood components,
immune function and
histopathological changes in black
tiger shrimp (Penaeusmonodon



SCVMJ, XX (2) 2015

Fabricius). Aquaculture

Research. 32(1): 388-398.
Chattopadhyay, I.; Biswas, K.;
Bandyopadhyay, U. & Banerjee,
R. K. (2004): Turmeric and
curcumin: Biological actions and
medicinal applications. Current
science. 87(1): 44-53.

Coakes, S. J.; Steed, L. G. & Ong,
C. (2009): SPSS : analysis without
anguish : version 16 for Windows /
heridan J. Coakes, Lyndall Steed«
Clara Ong John Wiley and Sons
Australia, Milton, QId.

Cortés, G.; Carvajal, M.;
Méndez-Ramirez, I.; Avila-
Gonzalez, E.; Chilpa-Galvan, N..
Castillo-Urueta, P. & Flores, C.
M. (2010): Identification and
quantification of aflatoxins and
aflatoxicol from poultry feed and
their recovery poultry litter. Poultry
Science. 89(5): 993-1001.

Deng, S. X.; Tian, L. X.; Liu, F.
J.; Jin, S. J.; Liang, G. Y.; Yang,
H. J. & Liu, Y. J. (2010): Toxic
effects and residue of aflatoxin B1
in tilapia (Oreochromisniloticusx O.
aureus) during long-term dietary
exposure. Aquaculture. 307(3): 233-
240

Duke, J. A. (2002): “CRC
Handbook of Medicinal Spices,”
CRC Press, New York. 137-144.
Duvoix, A.; Blasius, R.; Delhalle,
S.; Schnekenburger, M.;
Morceau, F.; Henry, E.; Dicato,
M. & Diederich, M. (2005):
Chemopreventive and Therapeutic
Effects of Curcumin. Cancer
Letters. 223(2): 181-190.

473

El-Agamy, D. S. (2010):
Comparative effects of curcumin
and resveratrol on aflatoxin Bl-
induced liver injury in
rats. Archives of toxicology. 84(5):
389-396.

El-Gazzar, M.; El-Mezayen, R.;
Mark, R.; Nicolls, R.; John, R.;
Marecki, C.; Stephen, C. &
Dreskin, C. (2006): Down
regulation of leukotriene
biosynthesis by  thymoquinone
attenuates airway inflammation in a
mouse model of allergic asthma,
Biochim.  Biophys.Acta.  1760:
1088-1095.

Ellefson, R. D.; & Caraway. W.
T. (1976): Lipids and lipoproteins.
Fundamentals of clinical chemistry.
WB Saunders Philadelphia. 474-
542.

Elmore, S. E.; Mitchell, N.; Mays,
T.; Brown, K.; Marroquin-
Cardona, A.; Romoser, A. &
Phillips, T. D. (2014): Common
African cooking processes do not
affect the aflatoxin binding efficacy
of refined calcium montmorillonite
clay. Food control. 37: 27-32.
El-Nagerabi, S. A.; Al-Bahry, S.
N.; Elshafie, A. E. & AlHilali, S.
(2012):  Effect of Hibiscus
sabdariffa extract and Nigella sativa
oil on the growth and aflatoxin B 1
production of Aspergillus flavus
and Aspergillus parasiticus
strains. Food Control. 25(1): 59-63.
El-Sayed, Y. S. & Khalil, R. H.
(2009):  Toxicity, biochemical
effects and residue of aflatoxin Bl
in marine water reared sea bass



474

Reham Abd-Elwahab ef al.

(Dicentrarchuslabrax  L.). Food
ChemToxicol. 47: 1606—1609.
Eraslan, G. O. K. H. A. N
Liman, B. C.; Guclu, B. K
Atasever, A. Y. H. A. N.; Koc, A.
N.; & Beyaz, L. A. T. 1. F. E.
(2004): Evaluation of aflatoxin
toxicity in Japanese quails given
various doses of hydrated sodium
calcium aluminosilicate. Bull Vet.
Inst. Pulawy. 48: 511-517.
Ferreira, F. D.; Kemmelmeier,
C.; Arrotéia, C. C.; da Costa, C.
L.; Mallmann, C. A.; Janeiro, V.
&  Machinski, M. (2013):
Inhibitory effect of the essential oil
of Curcuma longa L. and curcumin
on aflatoxin  production by
Aspergillusflavus Link. Food
chemistry. 136(2): 789-793.
Fossati, P.; Prencipe, L. & Berti,
G. (1980): Use of 3, 5- Dichloro- 2-
hydroxybenzen sulfonic acid and 4
amino-phenazine-chromagenic
system in direct enzymic assay of
uric acid in serum and urine. Clin.
Chem. 26(2): 227-231.

Friedewald, W. T.; Levy, R. I. &
Fredrickson, D. S. (1972):
Estimation of the concentration of
low-density lipoprotein cholesterol
in plasma, without use of the
preparative ultracentrifuge. Clinical
chemistry. 18(6): 499-502.

Galler, A.; Gelbrich, G. &
Kratzsch, J. (2007): Elevated
serum levels of adiponectine in
chidren, adolescents and young
adults with type I diabetes and the
impact of age, body mass index and
metabolic control: a longitudinal

study. Eur. J. Endocrinol. 157 (4):
481 —489.

Gridley, M. F. (1960): Manual of
histologic and special staining
technics. McGraw-Hill.

Hassan, S. M.; Mady, M. E.;
Cartwright, A. L.; Sabri, H. M. &
Mobarak, M. S. (2003): Effect of
early feed restriction on
reproductiveperformance in
Japanese quail (Coturnixcoturnix
japonica). Poult. Sci. 82:1163-1169.
Hatcher, H.; Planalp, R.; Cho, J.;
Torti, F. M. & Torti, S. V. (2008):
Curcumin: From Ancient Medicine
to Current Clinical Trials. Cellular

and Molecular Life Sciences.
65(11): 1631-1652.
Hochleithner, M. (1994):

Biochemistries. In: Avian Medicine
and  Surgery: Principles and
Applications. eds B. W. Ritchie, G.
J. Harrison and L. R. Harrison,
Wingers Publishing Inc. Lake
Worth, FL. 223-245.

Huff , W. E.; Kubena, L. F.;
Harvey, R. B.; Hagler, W. M.;
Swanson, S. P.; Phillips, T. D. &
Creger, C. R. (1986): Individual
and combined effects of aflatoxin
and deoxynivalenol (DON,
vomitoxin) in broiler chickens.
Poultry Sci. 65: 1291-1298.
Hughes, A. K.; Stricklett, K.;
Padilla, E. & Kihan, D. E. (1996):
Effect of reactive oxygen species on
endothelin-1 production by human
mesangial cells. Kidney Int. 49:
181-189.

Hussain, Z.; Khan, M. Z.; Khan,
A.; Javed, I.; Saleemi, M. K.;
Mahmood, S. & Asi, M. R. (2010):



SCVMJ, XX (2) 2015

Residues of aflatoxin B1 in broiler
meat: Effect of age and dietary
aflatoxin Bl levels. Food and

Chemical Toxicology. 48(12):
3304-3307.
Huwig, A.; Freimund, S.;

Kippeli, O. & Dutler, H. (2001):
Mycotoxin detoxification of animal
feed bydifferent absorbents.
Toxicology Letters. 122: 177-188.
Ibrahim, Q. Q. (2013):
Histopathological study of quails
liver experimentally induced by
aflatoxin. Bas. j. vet. Res. 12(1).
Kaneko, J. J.; Harvey, J. W. &
Bruss, M. L. (1997): Clinical
Biochemistry of Domestic Animals.
5th ed. Academic Press, California.
Kang, Q. & Chen, A. (2009):
Curcumin suppresses expression of
low density lipoprotein (LDL)
receptor, leading to the inhibition of
LDL-induced activation of hepatic
stellate cells British Journal of
Pharmacology. 157: 1354-1367.
Kasmani, F. B.; Torshizi, M. K.;
Allameh, A. & Shariatmadari, F.
(2012): A novel aflatoxin-binding
Bacillus probiotic:  performance,
serum biochemistry and
immunological  parameters  in
Japanese quail. Poultry
science. 91(8): 1846-1853.
Khodary, R. M.; EL-Ezzawy, M.
H. & Hamdy, I. R. (1996): Effect
of Nigella sativa on egg production,
hatchability percentage and some
biochemical values in laying hen
with references to fertility in
cockerels. Proc of 7™ Sci. Cong.;
Fac. Vet. Med. Assuit Univ.; 17-19
Nov. Ass. Egypt. 91-106.

475

Lopez-Virella, M.F.; Stone, P.;
Ellis, S. & Colwell, J. A. (1977):
Cholesterol determination in high-
denisty lipoproteins separated by
three different methods. Clin.
Chem. 23: 882-884.
Madheswaran, R.; Balachandran,
C. & MuraliManohar, B. (2004):
Influence of dietary culture material
containing aflatoxin and T2 toxin
on certain serum biochemical
constituents in Japanese quail.
Mycopathologia. 158: 337-341.
Maheshwari, R. K.; Singh, A. K.;
Gaddipati, J. & Srimal, R. C.

(2006): Multiple Biological
Activities of Curcumin: A Short
Review. Life Sciences, 78(18):

2081-2087.

Mariam, G. E.; Mohamed, M. D.;
Abdel Razik, H. F.; Ibrahim, M.
F. & Farid K. R. (2013): Effect of
Ozone-Treated Aflatoxin
Contaminated Diets on DNA
Damage, Expression of androgen
and androgen Receptor Genes and
Histopathological =~ Changes in
Japanese quail. Global Veterinary.
11(1): 01-13.

Miazzo, R.; Peralta, M. F.;
Magnoli, C.; Salvano, M.;
Ferrero, S.; Chiacchiera, S. M.;
Carvalho, E. C. Q.; Rosa, C. A. R.
& Dalcero, A. (2005): Efficacy of
Sodium Bentonite as a Detoxifier of
Broiler Feed Contaminated with
Aflatoxin and Fumonisin B1. Poult
Sci. 84: 1-8.

Mona, S. Z.; Osfor, M. H.;
Tohamy, A. & Zytoun, E. M.
(2002): Some
Clinicopathologicaland Nutritional



476

Reham Abd-Elwahab ef al.

Studies on Reduction of Aflatoxin
Induced Hepatotoxicity in
Clariouslazara Catfish By Fax-
Atoxin and Nigella sativa Oil.
Egypt. J. Microbiol. 37(2): 185-195.
Murjani, G. (2003): Chronic
aflatoxicosis in fish and its
relevance to human health. Central
Institute of Freshwater Aquaculture.
India.

Murray, R. (1984): Alanine
aminotransferase. Clin. Chem. the
C.V mosby Co. St Louis. Toronto.
Princeton 1088- 1090.

Nabney, J. & Nesbitt, B. F.
(1965): A spectrophotometric
method for determining the

aflatoxins. Analyst. 90(1068): 155-
160.
Nickavar, B.; Mojab, F.;

Javidnia, K. & Amoli, M. A.
R. (2003): Chemical composition
of the fixed and volatile oils of
Nigella sativa L. from Iran, Z.
Naturforsch. 58: 629-31.

NRC National Research Council
(1994): Nutritional requirements of
poultry”. 9th Rev. Ed. National
academy press, Washington, DC.
Piras, A.; Rosa, A.; Marongiu, B.;
Porcedda, S.; Falconieri, D.;
Dessi, M. & Koca, U. (2013):
Chemical composition and in vitro
bioactivity of the volatile and fixed
oils of Nigella sativa L. extracted by
supercritical carbon
dioxide. Industrial ~ Crops  and
Products. 46: 317-323.

Prakash, B.; Kedia, A.; Mishra,
P. K. & Dubey, N. K. (2015): Plant
essential oils as food preservatives
to control moulds, mycotoxin

contamination and oxidative
deterioration of agri-food
commodities—Potentials and

challenges. Food Control. 47: 381-
391.

Prakash, B.; Singh, P.; Kedia, A.
& Dubey, N. K. (2012): Assessment
of some essential oils as food
preservatives based on antifungal,
antiaflatoxin, antioxidant activties
and in vivo efficacy in food system.
Food Research International. 49:
201- 208.

Puschner, B. (2002): Mycotoxins.
Vet. Clin. Small Animal. 32: 409-
419.

Reddy, K. R. N.; Reddy, C. S. &
Muralidharan, K. (2009):
Potential of  botanicals and
biocontrol agents on growth and
aflatoxin production by Aspergillus
flavus infecting rice grains. Food
Control. 20: 173-178.

Santacroce, M. P.; Conversano,
M. C.; Casalino, E.; Lai, O.;
Zizzadoro, C.; Centoducati, G. &
Crescenzo, G. (2008): Aflatoxins
in aquatic species: metabolism,
toxicity and perspectives. Rev. Fish
Biol. 18: 99-130.

Selim, M.; El-hofy, H. & Khalil,
R. (2014): The efficacy of three
mycotoxin adsorbents to alleviate
aflatoxin Bl-induced toxicity in
Oreochromis niloticus. Aquacult.
Int. 22: 523-540.

Shakya, A. K. & Sallal, A. (2007):
Effect of Nigella sativa Extract and
Oil on Aflatoxin Production by
Aspergillus flavus. J. Turk. Biol. 31:
155-159.



SCVMJ, XX (2) 2015

Sharma, V.; Sharma, C.; Paliwal,
R.; Pracheta, S. S. & Sharma, S.
(2011): Ameliorative effects of
Curcuma longa and curcumin on
aflatoxin B1 induced serological &
biochemical changes in kidney of
male mice. Asian J. Biochem.
Pharmaceut. Res. 2(1): 338-351.

Shotwell, O. L.; Hesseltine, C. W.;
Stubblefield, R. D. & Sorenson,

W. G. (1966): Production of
aflatoxin on rice. Applied
Microbiology. 14(3): 425-428.

Soliman, G.; Hashem, A. &

Arafa, M. (2012): Protective Effect
of Curcuma Longa or Nigella Sativa
on Aflatoxin Bl-Induced Hepato-
Toxicity in Rats in Relation to Food
Safety on Public Health. The
Medical Journal of  Cairo
University. 80(2).

Tahan, M. & Bayram, 1. (2011):

Effect of wusing black cumin
(Nigella  sativa) and parsley
(Petroselinumcrispum) in laying

quail diets on egg yield, egg quality
and

hatchability. ArchivaZootechnica. 1
4(4): 39-44.

Tarasub, N.; Junseecha, T.;
Tarasub, C.; & Ayutthaya, W. D.
N. (2012): Protective effects of
curcumin, vitamin C, or their
combination on cadmium-induced
hepatotoxicity. Journal of basic and
clinical pharmacy. 3(2): 273.
Tavcar-Kalcher, G.; Vrtac, K.;
Pesteviek, U. &  Vengust,
A. (2007): Validation of the
procedure for the determination of

477

aflatoxin Bl in animal liver using
immunoaffinity columns and liquid
chromatography with post-column
derivatisation and fluorescence
detection. Food Contr. 18: 333-337.
Thrasher, J. & Crawley, D. S. L.
(2009): The Bio contaminants and
Complexity of Damp Indoor Spacs:

More than Meets the Eyes
Toxicology and Industrial Health.
5(4).

Verma, R. J. (2004): Aflatoxins
cause DNA damage. Int. J. Hum.
Genet. 4(4): 231-236.

Wei, Q. Y.; Chen, W. F.; Zhou,
B.; Yang, L. & Liu, Z. L. (2006):
Inhibition of lipid peroxidation and
protein oxidation in rat liver
mitochondria by curcumin and its
analogues. Biochim. Biophys. Acta.
1760: 70-717.

WHO, World Health
Organization (2000): Hazardous
chemicals in human and
environmental health: international
programme on chemical safety,
Geneva. Switherland.

Wu, Q.; Jezkova, A.; Yuan, Z.;
Pavlikova, L.; Dohnal, V. &
Kuca, K. (2009): Biological
degradation of aflatoxins. Drug
metabolism reviews. 41(1): 1-7.
Yunus, A.W.; Razzazi-Fazeli, E.
& Bohm, J. (2011): Aflatoxin Bl
in affecting broiler's performance,
immunity and gastrointestinal tract:
A review of  history and
contemporary issues. Toxins. 3:
566-90.



478 Reham Abd-Elwahab ef al.

g-.'\)d‘ gdlall

Ly Ao aS Sl g AS ) da Bl (o o1 6T gt 9 4 goa AilpaS a2
Olacad) A Cpus giDEY)
saa il ) Tad) il sdle a s gl Gl sy iyl oila gl as il e alg)
2@.\&)3‘
e 68 ) geaiadl i) pall daia Cigas agea :%ﬂ/gé@,&f/ﬁuﬁi’y
s cdalie LY ¢ pug gual) 5L drala 5 pdasdll Lol LS oy ganl) o LaasSI "

il g o GuS gAY LE) e oS 815 AS 0 a8 Al ol Ay el oda el
£ bl puindl dasa yee SLLD Glewd) e VY e 22 aniil 23 Gl (8 SH g 2]
¥ dc senadile aaS /aale ¥,0 (S gMEY) Ao gana ¥ ode sane ¢ ) Ao gans 1o e
ic sena fde sanes %),0 A A Ll Uline dide aaS/pale, 0 S GOV e sens
5ol ¢ e aaS / aale £rv S L) e alal) (e £ 3aY,0 GuS DAY
Aiaall s 5 jall 5 AN by juslad) ¢ JASH g i oI (el o5 e Bl Ay il & el
Lol o 5331 Uiy ol ) sall (men ¢y pSI) (ALK AL dyiaall i 5 jall ABUSH 4Lal)
Gl pdadl ¢ SN J g pind SI (8 4y gima 50b ) @lia S ST oo 1 650 sl (and Jae
OIS Laiy cdlaliall e sanall e (S 5EY) de sana 8 AEES AL dyiaal) il 5 450
al e pe g S 5OV e g o oSS 5 AS ) sim e sena (b (5 sine (pund Sllia
Ao sandl o S DY) de pena B AUSH Alle Agaall Gl gl (g s pali IS
S SN e g 0 oS S5 A8 5l Aim e g (8 2 i 833 lia (IS Laky Alailal
08 S 5OV e sana 3 ol sl men 5 iy S 8 Ay sina 530 5 Liadd el el
Ao gana 00 oS5 A8 501 A Ao sane (B (5 sine (i il Lty ¢ ALl de sendl
oo S DA b (S Y1 Uy 3 &y sine B0l 5 pelal (puS SOV de sana uS 56V
¢ glandl 3Ble S SI s AS ) da ALl o cina gl Al sda Aailall de genl)
iy ey ) sall (e ¢y HSU ¢ () 98l 3 ) sum (ppaand (ke 2 Gl sall Aaa ey ey

ST o sl gl (Blaty Lo e (S 3B LG,



