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ABSTRACT

Harmful effects caused by aflatoxin (AF) directed researchers towards to find out new strategies for its control and
detoxification increasing the safety of poultry feed. The aim of the present work was to study the protective role of
date pits (Phoenix dactylifera) seeds against aflatoxicosis regarding carcass traits, biochemical function tests and
histopathology of both liver and kidney in broiler chickens. 210 one-day old Arbor Acres broiler chicks were
allotted into 7 equal groups as the first control (G1) supplemented by the basal diet, G2 had the basal diet with date
pits supplementation 2%, G3 fed on the basal diet with date pits 4%, G4 was fed a basal diet containing 100ug
aflatoxin/kg (100 ppb). G5 fed on a basal diet containing Hydrated Sodium Calcium Aluminum Silicates (HSCAS)
0.3% plus aflatoxin, (G6) fed a basal diet containing date pits 2% plus aflatoxin and finally G7 fed a basal diet
containing date pits 4% plus aflatoxin. The aflatoxin supplemented to the broiler ration from first day to the end of
experiment at 35 days. Aflatoxins supplementation significantly increased relative liver and small intestine weight,
affect liver and kidney biochemical function tests and induced histopathological changes as fatty degeneration of
hepatocytes, and interstitial nephritis with mononuclear cell infiltrations in both liver and kidney, respectively.
However, addition of date pits (2% and 4%) and HSCAS (0.3%) to broiler's diet partially ameliorated these harmful
effects of aflatoxins, indicating their protective effect against aflatoxicosis and this protection is dose-related.
Addition of date palm seed (2% and 4%) gave a better results regarding carcass traits, biochemical parameters and
histopathological examination of liver and kidney, finally concluding that date palm seed powder could be used as
an effective feed additive to control aflatoxicosis in poultry with avoiding harmful effect of chemical mycotoxin
binders (HSCAS).
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INTRODUCTION

Aflatoxins are belonging to a heterologous group of fungal secondary metabolites called mycotoxins that adversely
affecting human and animal health. Aflatoxins have been most commonly produced by strains of Aspergillus flavus, A.
parasiticus, and A. nominus. Also, many other Aspergilli including Emericella teleomorphs have aflatoxigenic
capabilities. They are named according to their blue or green fluorescence under UV light, there are four primary
aflatoxins: AFB1, AFB2, AFG1, and AFG2. AFBL1 is the most hepatotoxic, mutagenic, and prevalent worldwide (Rawal
et al., 2010).

In poultry, consumption of AFB1 cause huge economic losses by retarding bird growth, increasing feed efficiency,
damage to internal organs as liver and kidney, increased leg problems, increased the incidence of secondary infections
leading to increased mortalities and carcass condemnation (Bintvihok and Kositcharoenkul, 2006). Additionally, it
causes immuno-suppression and changes in relative organs weight (Kubena et al., 1993). Aflatoxins cause a wide range
of metabolic changes in poultry associated with reduced digestive enzyme activities, and immunosuppression (Edds and
Bortell, 1983).

Inorganic absorbents, such as hydrated sodium calcium aluminosilicates (HSCAS), sodium bentonite, zeolites or
super-activated charcoal, can bind the aflatoxin before its absorption in the gastrointestinal tract and are shown to
effectively reduce aflatoxicosis (Edrington et al., 1996), and addition of dietary chemicals such as ammonium hydroxide,
calcium hydroxide, hydrogen peroxide, sodium hydroxide, and sodium hypochlorite is a stratgey to detoxify ingested
aflatoxin (Jalili et al., 2011), all of which can reduce AFB1 concentrations through hydrolysis and can produce a
degraded form with reduced or no toxicity. Although, most of these chemicals are often expensive and can lead to
decrease the nutrient value of feed components.

59

ORI eElE Abdel-Sattar WM, Sadek KM, Elbestawy AR and Mourad DM (2019). The Protective Role of Date Palm (Phoenix Dactylifera Seeds) against
Aflatoxicosis in Broiler Chickens Regarding Carcass Characterstics, Hepatic and Renal Biochemical Function Tests and Histopathology. World Vet. J. 9(2): 59-69.
WWW.WVj.science-line.com



http://www.science-line.com/index/
mailto:dismou235@gmail.com
https://orcid.org/0000-0001-7777-9305

Phoenix dactylifera (date palm seeds) is a useful traditional medicinal plant which belongs to the family Arecaceae
(Sirisena et al., 2015). The genus Phoenix contained 14 species including P. dactylifera that were cultivated in the
Middle East for at least 6000 years (Copley et al., 2001). The global production of date fruits could be approximately 7
million tons in 2010. Egypt, Iran and Saudi Arabia were being the main producing countries, with a production of 1.13
million ton, 1 million ton and 983,000 ton, respectively (FAO, 2010).

Date palm seeds (DPS) are a by-product of many date manufacturing processes, such as for date syrup and date
confectionery. This by-product is having a high-fiber source. DPS can be mostly discarded or used as a form of roughage
for domestic farm animals (Golshan Tafti et al., 2017). Addition of DPS powder to animal, poultry and fish feed has
been demonstrated to enhance growth, improve feed efficiency and meat palatability (Al-Farsi and Lee, 2011).
Glucomannan commonly has the ability to biologically inactivates multiple mycotoxins and glucomannan type A is the
main component of the cell walls of palm kernels, which in this case acts as a food reserve and disappears during
germination (Navid, 2007).

The nutritional value of DPS may introduce a source of healthy feed for animals and poultry nutrition and an
alternative agent to reduce the cost of feed additive chemical mycotoxin binders used for aflatoxin decontamination in
poultry feed and many studies have been carried out on date seeds in Egypt focusing mainly on their chemical
composition but, lacking the effects of these seeds on aflatoxicosis in poultry farms. Therefore, the use of P. dactylifera
to ameliorate the harmful effects of aflatoxicosis in broiler have been investigated in the current experiment through
evaluation of broiler carcass traits, hepatic and renal biochemical function tests and histopathology in comparison to
HSCAS (0.3%) supplementation in feed.

MATERIALS AND METHODS

Production of aflatoxin

Aflatoxin production was done using Aspergillus parasiticus NRRL - 2999 pure culture (National Research Centre,
Cairo, Egypt) via fermentation of rice (Shotwell et al., 1966). The rice powder was incorporated into the basal diet at an
estimated 100 ug/kg (100 ppb) entire the experimental period (35 days).

Feed additives (Mycotoxin binders)

Phoenix dactylifera seeds collection and preparation

It was purchased from a local date palm factory; washed, air-dried and finally grinded into a coarse powder and
used as 2% and 4% mixed with basal diet according to each treatment.

Hydrated sodium and calcium aluminum Silicates (HSCAS)

A commercial mycotoxin adsorbent (Toxi-Mold Plus®) obtained from Egyco-Vet Company was mixed with basal
diet through a dose of 3 kg per ton for their bird groups.

Experimental design

Two hundred and ten 1-day-old unsexed Arbor Acres broiler chicks were purchased from a local commercial
hatchery (NASCO Egypt, Alexandria) and randomly allocated into 7 equal groups at the first day of age. Each one group
was subdivided into three replicates (10 birds per replicate) and floor reared. Feed (starter feed from 1% to 21% days and
grower feed from 22™ to 35™ days) and water were supplied ad-libitum for 35 days of age and optimum managemental
factors were applied regarding ventilation, temperature, lighting and litter management all over the experimental period.

The diet composition was formulated according to the recommendation of National Research Council Nutrient
Requirements for Arbor Acres broiler chickens NRC (1994) without any feed additives rather than the compounds under
study. A basal diet and 6 treatment diets were used in 7 groups as follows: the first group (G1) fed on a commercial
broiler diets without supplement (control); G2 (DPS2%) fed on the basal diet with date pits 2% supplementation, G3
(DPS4%) fed on the basal diet with date palm 4%, G4 (AF) had aflatoxin as 100pug /kg, G5 (AF+HSCAS) fed a basal
diet containing HSCAS 0.3% plus aflatoxin, G6 (AF+DPS2%) had a basal diet containing date palm 2% plus aflatoxin,
and finally G7 (AF+DPS4%) had a basal diet containing date pits 4% plus aflatoxin. Also, the basal diets were tested for
possible residual AF before start feeding and mixing the toxic dose and there were no detectable levels present. A
recorded daily observation for health problems and mortality were carried out all over 35 days of age.

Ethical approval
The present study is affirmed by the Ethics of Animal Experiments Committee, Damanhour University, Egypt.

Carcass characteristics
At the end of experiment, five chickens in each group were randomly chosen, weighed, and humanely euthanized
by cervical dislocation. After slaughtering of birds; abdominal fat, liver, pancreas, gizzard, heart, proventriculus, small
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intestine and lymphoid organs (bursa of Fabricius, thymus and spleen) were removed, weighed immediately and then;
calculated as a percentage of carcass weight and finally, dressing percentage was calculated.

Biochemical function tests

The Blood samples were collected from wing vein by venous puncture at 2", 3 4™ and 5" weeks by using a
sterile syringe in clean dry non-coated tubes. Each blood sample was left to coagulate at room temperature and
centrifuged at 3000 rpm for 5 minutes and clear serum was collected individually in Eppendorf tubes. The collected sera
were subjected to determination of ALT, AST, GGT, ALP, bilirubin, uric acid, creatinine, total cholesterol,
triacylglycerol, LDL and HDL following the instructions enclosed in the manufactured kits produced by Biodiagnostic
Company, Egypt.

Histopathological examination of the liver and kidney

At the end of experiment on day 35, three chickens from each group were euthanized, liver and kidney samples
were obtained and submitted for histopathology to evaluate lesions and abnormalities. Fixation of samples was applied in
10 % buffered formalin solution for one week. Blocks and staining were carried out according to (Drury and Wallington,
1980).

Statistical analysis
Data was analyzed by one-way analysis of variance (ANOVA), with Duncan's multiple range tests for significant
between means (P<0.05) by SPSS.20® (IBM Cooperation, Armonk, NY, USA).

RESULTS

Carcass traits in chicks aged 35 days of old

The data illustrated in table 1 represented that dressing percentage of broilers are non-significantly (P>0.05)
affected in all treated groups in relation to negative control (G1), despite chicks received DPS2% (G2) have the highest
dressing % and chicks received AF alone (G4) have the lowest dressing % when compared to the control (G1)
(61.2+0.01 and 50.3+0.01 versus 58.3+0.01, respectively).

There were non-significant differences (P>0.05) among the experimental groups in most measured percentages of
relative weights of organs, except only small intestine and liver. The percentage of relative weight of small intestine of
broilers was decreased significantly (P<0.05) in G4 (AF) and non-significantly (P>0.05) in G5 and G6 when compared
to control, while it was increased significantly (P<0.05) in G7 and non-significantly (P>0.05) in G5 and G6 in relation to
group treated with AF alone (G4). The relative weight % of liver of broilers was increased significantly (P<0.05) in G4
(AF), G5 and G6, and increased non-significantly (P>0.05) in G2, G3 and G7 when compared to control. On the other
hand, the liver’s relative weight decreased significantly (P<0.05) in G7 and non-significantly (P>0.05) in G5 and G6 in
relation to group treated with AF alone (G4) despite, there are no significant difference (P>0.05) between G5 and G6.

Also, the data are shown in tables 1 and table 2 indicated that relative weight % of gizzard, abdominal fat, heart,
proventriculus, pancreas, bursa of Fabricius, thymus and spleen showed no significant difference among different
experimental groups. Data also showed an enhancement in immune organ weights; bursa of Fabricius, thymus and spleen
weight showed a numerical increase in G2 and G3, while showed a numerical decrease in G4 (AF) and in all
aflatoxicated and treated groups (G5, G6 and G7) when compared to control. Also, they showed a numerical increase in
G5, G6 and G7 in relation to group treated with AF alone (G4).

Determination of biochemical changes

The data obtained in table 3 revealed that ALT, AST, GGT, ALP and bilirubin were non-significantly (P>0.05)
affected at 2, 3, 4 and 5 weeks among different experimental groups. But at 5" week, liver enzymes; ALT, AST, GGT
and ALP showed a numerical decrease in G2 and G3, while a numerical increase in G4 (AF) and in aflatoxicated and
treated groups (G5, G6 and G7) when compared to control. Also, ALT, AST, GGT and ALP enzymes showed a
numerical decrease in G5, G6 and G7 in relation to group treated with AF alone (G4). The present results in table 4
imply that creatinine, uric acid, total cholesterol, triacylglycerol, HDL-C and LDL-C were non-significantly (P>0.05)
affected at 2, 3, 4 and 5 weeks among different experimental groups. But at 5™ week, renal functions (creatinine and uric
acid), and lipid profile (total cholesterol, triacylglycerol, HDL-C and LDL-C) showed a numerical decrease in G2 and
G3, while a numerical increase in G4 (AF) and in aflatoxicated and treated groups (G5, G6 and G7) when compared to
control. Also, creatinine, uric acid, total cholesterol, triacylglycerol, HDL-C and LDL-C showed a numerical decrease in
G5, G6 and G7 in relation to group treated with AF alone (G4).
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Table 1. Experimental results regarding dressing percentage and average relative weights (%) for small intestine, liver,
gizzard and abdominal fat of all broiler groups at fifth week

Group/ n= 30 Dressing % Small intestine Liver Gizzard Abdominal fat
G1 (basal diet/ gm) 58.3+0.01° 15.5+0.6® 3.29+0.8° 4.72+1.1° 1.32:+0.04%
G2 (2% DPS) 61.2+0.01 15.9+0.9% 4.3+0.4 5.51+0.4? 1.86+0.06°
G3 (4% DPS) 59.6+0.012 16.6+0.9° 4.240.2" 5.61+0.3% 1.53+0.4%
G4 (AF) pg/kg feed 50.3+0.01° 11.1+1.9° 5.21+0.43 4.10+0.2% 1.31+0.1°
G5 (AF+HSCAS) 55.4+0.012 13.9+0.9™ 4.8+0.5% 4.21+0.13 1.14+0.12
G6 (AF+2% DPS) 57.2+0.01% 13.9+0.6" 4.7+0.3% 4.42+0.3? 1.33+0.13?
G7 (AF+4% DPS) 53.9+0.012 15+0.3% 4.4+0.3" 4.51+0.23 1.240.12

G: group. DPS: date pits (2 or 4%). AF: aflatoxin (100 pg/kg feed). HSCAS: hydrated sodium calcium aluminosilicate (0.3%). Means within the same column under the
same category carry different superscripts are significantly different (P<0.05). n= number of chicks/ group. gm: gram. pg/kg: microgram/ kilogram. Values are expressed as
means + SE.

Table 2. Experimental results regarding average relative weights (%) for heart, proventriculus, pancreas and lymphoid
organs (bursa of Fabricius, thymus and spleen) of all broiler groups at fifth week

Group/ n=30 Heart Proventriculus Pancreas Bursa Thymus Spleen

G1 (basal diet/ gm) 0.9+0.15° 0.65+0.1% 0.62+0.1% 0.22+0.01% 0.23+0.05% 0.17+0.04%
G2 (2%DPS) 1.0+0.08% 0.7+0.05% 0.6+0.04% 0.24+0.0° 0.3+0.02° 0.23+0.02°
G3 (4%DPS) 1.0+0.06% 0.7+0.04% 0.7+0.06° 0.24+0.01° 0.25+0.03* 0.19+0.02°
G4 (AF) pglkg 1.1+0.05% 0.61+0.1% 0.5+0.04% 0.15+0.0° 0.1+0.03? 0.12+0.02°
G5 (AF+HSCAS) 1.0+0.04° 0.6+0.072 0.6+0.06° 0.18+0.0% 0.16+0.02° 0.14+0.01°
G6 (AF+2%DPS) 1.0+0.06° 0.7+0.04% 0.6+0.02? 0.19+0.01° 0.19+0.04° 0.16+0.03*
G7 (AF+4%DPS) 0.9+0.07° 0.7+0.03% 0.70.03* 0.21+0.0° 0.17+0.02° 0.15+0.02°

G: group. DPS: date pits (2 or 4%). AF: aflatoxin (100 pg/kg feed). HSCAS: hydrated sodium calcium aluminosilicate (0.3%). Means within the same column under the
same category carry different superscripts are significantly different (P<0.05). Values are expressed as means + SE. n= number of chicks/ group. gm: gram; pg/kg:
microgram/ kilogram.

Table 3. Experimental results regarding ALT (U/l), AST (U/l), GGT (U/l), ALP (U/l) and bilirubin (mg/dl) for all
broiler groups at second, third, fourth and fifth week

ITEM Group 2" Week 3" Week 4" \Week 5" Week
G1 (basal diet) 9.0+1.3% 8.9+1.0% 9.20+1.22 9.4+1.0%
G2 (2%DPS) 9.0+1.4% 8.7+1.6% 8.60+1.5% 8.0+1.8%
ALT G3 (4%DPS) 8.9+1.8% 8.8+1.12 8.75+1.72 8.4+2.3%
) G4 (AF) 9.1+1.3% 9.5+1.22 10.20+12 11.5+2.12
G5 (AF+HSCAS) 9.0+2.32 9.0+1.3% 9.50+2.42 9.8+1.8%
G6 (AF+2%DPS) 9.2+2 52 9.3+2.0° 9.70+1.42 10+1.5%
G7 (AF+4%DPS) 9.1+1.0° 9.4+1.9% 9.98+1.8% 10.8+1.22
G1 (basal diet) 188.5+11° 188+39? 187.6+20° 194.4+247
G2 (2%DPS) 188.2+24% 186+122 182.6+13? 169.4+14°
G3 (4%DPS) 189.0+28% 187+19? 184.6+10° 175.8+11°
AST G4 (AF) 188.8+17° 189+30? 193.6+19° 207.0+26°
un G5 (AF+HSCAS) 189.8+33° 189+19? 192.6+16° 195.2+25°
G6 (AF+2%DPS) 189.4+92 189+20? 190.2+35° 196.6+18°
G7 (AF+4%DPS) 188.8+22° 189+23? 193.6+10? 202.6+13?
G1 (basal diet) 19.18+0.22 19.6+3.1% 20.0+1.32 19.8+2.5%
G2 (2%DPS) 19.18+2.22 18.2+2.9% 15.8+2.6% 14.0+2.0%
GGT G3 (4%DPS) 19.14+3.6% 18.6+3.6% 18.4+3.42 18.2+3.12
) G4 (AF) 19.16+2.0% 20.8+2.8% 22.6+3.6% 24.8+3.22
G5 (AF+HSCAS) 19.14+3.0% 19.8+2.6% 21.6+2.22 21.8+2.42
G6 (AF+2%DPS) 19.12+2.8% 19.6+3.0% 20.6+2.6% 21.6+3.6%
G7 (AF+4%DPS) 19.18+0.8% 20.0+3.72 22.0+2.5% 23.0+2.5%
G1 (basal diet) 5.8+1.06° 6.0+0.94° 7.0+1.20° 7.4+1.74°
G2 (2%DPS) 5.8+0.96% 5.6+0.972 5.3+1.09% 4.8+1.59%
ALP G3 (4%DPS) 5.8+1.15% 5.7+1.09% 5.4+1.372 5.0+1.4%
i G4 (AF) 5.6+1.20° 6.2+1.24° 8.241.4° 10+1.32°
G5 (AF+HSCAS) 5.8+1.59° 6.1+1.06° 7.4+1.24° 8.4+1.44°
G6 (AF+2%DPS) 5.6+1.122 6.1+1.49% 7.2+1.51% 8.0+1.50%
G7 (AF+4%DPS) 5.8+1.012 5.83+1.57° 7.9+1.36% 8.8+1.19%
G1 (basal diet) 0.14+0.012 0.14+0.02° 0.15+0.022 0.15+0.02°
G2 (2%DPS) 0.14+0.02% 0.14+0.012 0.14+0.012 0.13+0.02°
Bilirubin G3 (4%DPS) 0.1410.01: 0.1410.02: 0.1410.02: 0.1410.012
gy G4 (AP) 0.15+0.02 0.15£0.02 0.15+0.01 0.16+0.02
G5 (AF+HSCAS) 0.14+0.02° 0.14+0.012 0.15+0.022 0.15+0.01°
G6 (AF+2%DPS) 0.14+0.012 0.14+0.02° 0.15+0.012 0.15+0.02°
G7 (AF+4%DPS) 0.15+0.02% 0.15+0.02% 0.15+0.012 0.15+0.02%

G: group. DPS: date pits (2 or 4%). AF: aflatoxin (100 pg/kg feed). HSCAS: hydrated sodium calcium aluminosilicate (0.3%). ALT: Alanine amino transferase. AST:
Aspartate transferase. GGT: Gamma glutamyl transferase. ALP: Alkaline phosphatase. U/I: units per liter. (mg /dl): milligrams per deciliter. Means within the same column
under the same category carry different superscripts are significantly different (P<0.05). Values are expressed as means + SE.
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Table 4. Experimental results regarding serum creatinine (mg/dl), uric acid (mg/dl), total cholesterol (mg/dl),
triacylglycerol (mg/dl), high density lipoprotein (mg/dl) and low density lipoprotein (mg/dl) for all broiler groups at
second, third, fourth and fifth week

ITEM Group 2" Week 3™ Week 4™ Week 5™ Week
G1 (basal diet) 0.20£0.02° 0.23£0.03° 0.24+0.06° 0.25+0.05°
G2 (2%DPS) 0.210.04° 0.210.03 0.19+0.04° 0.18+0.04°
N G3 (4%DPS) 0.26+0.06° 0.24+0.05° 0.20£0.04° 0.19+0.02°
fr;:‘;‘;:;"”e G4 (AF) 0.20+0.03? 0.25+0.04? 0.27+0.05° 0.30+0.04°
G5 (AF+HSCAS) 0.22+0.05° 0.24+0.03 0.25+0.05° 0.26+0.06°
G6 (AF+29%DPS) 0.20+0.03% 0.240.05" 0.24+0.06° 0.270.07°
G7 (AF+4%DPS) 0.210.02° 0.25+0.05° 0.26+0.03° 0.28+0.04°
G1 (basal diet) 8.34£054° 8.500.48° 8.84+1.48° 8.92£0.09°
G2 (2%DPS) 8.11+0.75° 8.06+0.64° 7.70£0.95° 7.00+1.52°
o G3 (4%DPS) 8.16+1.32° 8.040.49° 7.90£0.82° 7.74+057°
tJn:;;;Id G4 (AF) 8.46+0.70° 8.92+1.00° 9.40+1.07° 9.86+1.67°
G5 (AF+HSCAS) 8.21+0.73° 8.64+1.19° 8.92+1.73° 9.42+1.0°
G6 (AF+2%DPS) 8.36+0.46° 8.600.80° 8.82+1.49° 9.28+1.38°
G7 (AF+4%DPS) 8.38+0.43 8.86+0.71° 9.02+0.85° 9.64+0.38°
G1 (basal diet) 137£16.7° 136.6+11° 135.2+16° 1346413
G2 (2%DPS) 136+11.3° 135.4+17° 132.4+18° 125.2+13¢
s cH G3 (4%DPS) 136.2+17° 135.8422° 133.4+18° 128.2+4°
el G4 (AF) 137.5+17° 138.2+16° 142 8+15° 145.2+8°
G5 (AF+HSCAS) 137+10.3° 137+19.1° 139+18.5° 140.4+13°
G6 (AF+2%6DPS) 137.1416° 137.9+17° 139.5+17° 140+17.6°
G7 (AF+4%DPS) 137.20+8° 138+11.8° 138.4+11° 142+9.79°
G1 (basal diet) 165.04247 166.6+25° 165.247° 165.2426°
G2 (2%DPS) 164.6426° 163.4+26° 160+16.4° 158.2+17°
STG G3 (4%DPS) 164.4+14° 164+20.9° 162.2+22° 159.8+19°
(mg/dl) G4 (AF) 165.6+15° 171.4+17° 173+23.7° 175.2+18°
G5 (AF+HSCAS) 165+10.2° 167.2+15° 167.6+10° 169.8+28°
G6 (AF+2%DPS) 165.6+18° 166.8+23° 167.2+12° 168.8+18°
G7 (AF+4%DPS) 165.6+13° 166.6+19° 168.6+12° 17116.2°
G1 (basal diet) 7747287 76.0£6.44° 74.0£8.20° 7408117
G2 (2%DPS) 76.0£5.11° 75.245.34° 72.05.44° 68.0+8.04°
DLc G3 (4%DPS) 76.7546.1° 75.5+1.18° 72.9+5.84° 69.242.51°
(g /(;I) G4 (AF) 78.2+2.28° 76.3+1.98° 86.0+8.13° 85.4+4.05°
G5 (AF+HSCAS) 79.3+3.58° 76.0+1.09° 76.8+8.08° 81.0+3.31°
G6 (AF+2%DPS) 77.8+3.51° 76.145.1° 76.645.55° 79.3+4.28°
G7 (AF+4%DPS) 78.0+4.98° 76.2+5.83° 77.3+4.84° 83.645.32°
G1 (basal diet) 32.1%2.38° 3232617 32.02.36° 31+1.07°
G2 (2%DPS) 32.0242.1° 31.9+1.0a 30.045.47° 28+3.96°
LoLc G3 (4%DPS) 32.13.28° 32.0+1.3° 31.0¢4.7° 29+2.81°
P G4 (AF) 32.3+2.7° 32.4+3.57° 34,542,242 3742.3°
G5 (AF+HSCAS) 32.2+1.59° 32.3+3.43° 33+2.98° 34+2.94°
G6 (AF+29%DPS) 32.0+1.68° 32342 5° 32.7+4.51° 333+4.72°
G7 (AF+4%DPS) 32.3+2.5° 32.4+3.35° 33.5+1.0° 35.5+2.34°

G: group. DPS: date pits (2 or 4%). AF: aflatoxin (100 pg/kg feed). HSCAS: hydrated sodium calcium aluminosilicate (0.3%). S.CH: Serum
cholesterol. S.TG: Serum triglyceride. HDL-C: High density lipoproteins concentration. LDL-C: Low density lipoproteins concentration. (mg /dl):
milligrams per deciliter. Means within the same column under the same category carry different superscripts are significantly different (P<0.05).
Values are expressed as means + SE.

Histopathological examination of the liver and kidney

The examination of liver of birds in G1, G2 and G3 showed normal histological appearance and structure (Figures
1, 2 and 3 respectively). While the liver of birds of G4 exhibited hemorrhage replaced necrotic hepatocytes (Figure 4a)
and focal hepatic necrosis with inflammatory cell infiltration and fatty degeneration of hepatocytes (Figure 4b).
Moreover, the examined liver of birds in G5 showed moderate congestion of blood vessels (Figure 5) and in G6 showed
mild activation of inflammatory cell infiltration (Figure 6) and finally in G7, moderate inflammatory cells infiltration
was seen (Figure 7).
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Figure 1. Liver of chicken of G1 (basal diet) at 35 days' Figure 2. Liver of a chicken of G2 (2% date pits) at 35 days'
old showing normal histological structure. H&E. (x160). old showing normal histological structure. H&E. (x160).
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Figure 3. Liver of a chicken of G3 (4% date pits) at 35 Figure 4a. Liver of a chicken of G4 (AFlatoxin) at 35 days'
days' old showing normal histological structure. H&E. old showing hemorrhage replaced necrotic hepatocytes
(x160). (arrows). H&E. (x160).
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Figure 4b. Liver of a chicken of G4 (AFlatoxin) at 35 Figure 5. Liver of a chicken of G5 (AFlatoxin+ Hydrated
days' old showing focal hepatic necrosis with sodium and calcium aluminum Silicates) at 35 days' old
inflammatory cell infiltration (red arrow) and fatty showing moderate congestion of blood vessels (arrows).
degeneration of hepatocytes (black arrows). H&E. (x160). H&E. (x160).
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Figure 6. Liver of a chicken of G6 (AFlatoxin+2% date Figure 7. Liver of a chicken of G7 (AFlatoxin+4% date pits)
pits) at 35 days' old showing mild inflammatory cell at 35 days' old showing moderate inflammatory cells
infiltration (arrow). H&E. (x160). infiltration (arrow) in portal area. H&E. (x160).
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Figure 10. Kidngy of a chicken of G3 (4% date pits) at 35
days' old showing normal histological structure with mild
congestion of blood vessel (arrow). H&E. (x160).
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Figure 11b. Kidney of a chicken of G4 (AFlatoxin) at 35
days' old showing interstitial nephritis with mononuclear
cell infiltrations (red arrow) and congestion of blood vessel
(black arrow). H&E.

pits) at 35 days' old showing focal interstitial nephritis with
mononuclear cell infiltrations (arrow). H&E. (x160).

Figure 9. Kidney "G2 (2% date pits) at 35
days' old showing normal histological structure. H&E.
(x160).
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Figure 12. Kidney of a chicken of G5 (AFlatoxin+
Hydrated sodium and calcium aluminum Silicates) at 35
days' old showing mild to moderate congestion of blood
vessel (arrows). H&E. (x160).
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Figure 14. Kidney of a chicken of G7 (AFlatoxin+4% date
pits) at 35 days' old showing focal interstitial nephritis with
mononuclear cell infiltrations (arrow). H&E. (x160).
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The kidney of birds in G1 and G2 exhibited normal histological structure of glomeruli and renal tubule (Figures 8
and 9, respectively), while, in the sacrificed birds of G3 showed normal histological structure with mild congestion of
blood vessel (Figure 10). The kidney of birds in G4 showed hemorrhage, where erythrocytes escape from the blood
vessel beside interstitial nephritis with mononuclear cell infiltrations and congestion of blood vessel (Figures 11a and
11b respectively). Moreover, the kidney of the examined birds in G5 showed mild to moderate congestion of blood
vessel (Figure 12), while, the microscopical findings of the kidney of birds in G6 and G7 showed focal interstitial
nephritis with mononuclear cell infiltrations (Figures 13 and 14, respectively). Finally, no significant toxic microscopic
lesions and normal histology were evident in liver and kidney sections of birds in G1 (control) or G2, G3 fed DPS 2%
and 4% respectively and all these 3 groups had no mortalities.

DISCUSSION

Many feed additives had the ability to relieve aflatoxicosis but few researches are carried out on incorporation of
date palm seed powder into the diet for poultry production. Therefore, this investigation provides some information to
solve the problems of aflatoxicosis in poultry industry by introducing DPS in to the broiler’s diets.

In this study, just the relative weight of both liver and small intestine of chickens showed significant differences.
The liver’s relative weight increased significantly in chickens fed Aflatoxin alone while decreased in chickens fed
aflatoxin and treated with 2% and 4% date pits, which indicated that supplementation of date pits ameliorate the toxic
effect of aflatoxin and utilized properly to improve growth and carcass traits. Bovo et al. (2015) reported that prolonged
exposure to dietary AFB1 raised the relative weight of the liver. The relative liver weight is significantly increased by
different levels of aflatoxin compared with any other organ, and this enhancement could due to an inhibition of lipid
transport and lipid accumulation in the liver (Huff et al., 1986) or could be primarily attributed to necrosis, bile duct
proliferation, fat infiltration, and enlarged liver cells (Yunus et al., 2011). Contraindicated results were noticed in
previous reports, in which the liver weight of broilers did not change when the dietary AF level was lower as 90.2 pg/kg
of diet but this might be due to the shorter duration of aflatoxin supplementation than our experiment (Fan et al., 2015).

The toxic effects of AFlatoxin on blood biochemical parameters were exhibited only at fifth week of ag in chickens
fed diet containing aflatoxin alone where increased the concentrations of liver enzymes (ALT, AST, GGT and ALP),
kidney functions (creatinine and uric acid) and lipid profile (total cholesterol, triacylglycerol, HDL-C and LDL-C). This
may be due to the prolonged hepatic and renal damage and release of enzymes into the blood stream of chickens received
AF resulting in chronic venous congestion with circulatory and degenerative changes in most of the body tissues (Jindal
et al., 1994). The results matched with the previous findings in which aflatoxin treatment increased ALT, AST, GGT
enzymes and served as markers of liver and kidney damage/dysfunction, which promoted the release of these
aminotransferases from hepatocytes into the blood stream, indicating liver inflammation, lesions or obstruction of the
biliary tract (Neeff et al., 2013; Uyar et al., 2016).

The numerical increase of kidney functions (creatinine and uric acid) in experimental birds that consumed diet
contaminated with (100 ppb aflatoxin) at fifth week, as reported previously, may be due to the disturbed transportation
function of epithelial cells in collecting tubules and diffuse impairment of proximal tubules’ function (Hochleithner,
1994; Umar 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 and creatinine in broiler chickens receiving 50,
150 and 300 mg/kg aflatoxin in feed over 42 days were observed previously by George et al. (2006).

The addition of DPS to diet containing 100 ppb AF induced differences in serum parameters at 5" week of age; the
liver enzymes (ALT, AST, GGT and ALP), kidney functions (creatinine and uric acid) and lipid profile (total
cholesterol, triacylglycerol, HDL-C and LDL-C) showed a numerical decrease in G6 (DPS2%+AF) and G7
(DPS4%+AF) comparing with G4 treated with AF alone, indicating the hepatorenal protective activity of DPS against
AF. The decrease in serum parameters may have been due to decreased release of tissue specific enzymes and other
intracellular proteins which secondary to oxidative stress during metabolism. The mechanism by which DPS induces its
protective activity is not clear but possibly due to the antioxidant effect and the content of vitamin C in DPS (0.137%)
which may play a role in hepatoprotection (Burtis and Ashwood, 2001). Moreover, Vayalil (2002) reported that date fruit
has antioxidant and antimutagenic activity and this implicated the presence of compounds with potent free-radical-
scavenging activity.

The present results were according to the findings of Al-Ghasham et al. (2008) who reported the liver enzymes
(ALT and AST) in AFB1 (50 pg/kg BW) treated group (half dose to our work) were significantly higher than in the
control group, while in the AFB1 (50 pg/kg BW) and date group, the plasma levels of liver function enzymes (ALT and
AST), creatinine and urea were significantly lower than the AFB1 group.

Histopathologically, supplementation of 100 ppb aflatoxin in G4 which had severe liver and kidney lesions as
indicative for aflatoxicosis exhibited through hemorrhage and focal hepatic necrosis with inflammatory cell infiltration
and fatty degeneration of hepatocytes which may be due to disturbance of oxidant/antioxidant balance system and kidney
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as congestion of renal blood vessels, interstitial nephritis with mononuclear cell infiltrations. Also, previous researches
which recorded the toxic effect of aflatoxins in liver (Gholami-Ahangaran et al., 2016 and Tessari et al., 2006) and
kidney (Mohamed and Mohamed, 2009). The inclusion of DPS to diet contains 100 ppb AF as in G6 and G7 reduced the
severity of pathological changes. Although it was not only in liver but also in kidney and it seemed that the effect of
mannanoligosacharides (MOS) in DPS on AF toxicity was not only related to the binding capacity with AF and also
these MOS could prevent the colonization of opportunistic bacterial pathogens in the gastrointestinal tract (Olsen, 1995).
Moreover, Al-Ghasham et al. (2008) reported that the liver and kidney of rats treated with AFB1 and Date, showed
nearly normal and the mild changes were just vacuolation of hepatocytes, congestion and few mononuclear cells
infiltration. The beneficial effect of date pits appeared in histopathology of both liver and kidney might be due to its
antioxidant role.

Supplementation of HSCAS in the diet containing (100 ppb AF) in G5 showed a numerical decrease in liver
enzymes (ALT, AST, GGT and ALP), kidney functions (creatinine and uric acid) and lipid profile (total cholesterol,
triacylglycerol, HDL-C and LDL-C) compared with chickens receiving AF alone (G4) at 5" week. HSCAS have been
demonstrated to be effective in binding AF molecules in the gastrointestinal tract, making them unavailable for
adsorption and consequently alleviating aflatoxicosis (Phillips et al., 1990 and Kubena et al., 1990). Similar results,
increased urea and creatinine as indices of impaired kidney function in aflatoxicosis were reported in chickens and rats, a
partly reduction of the toxic effects on kidney function was achieved by adding mycosorbents to contaminated feeds
(Yildirim et al., 2011).

However, the addition of HSCAS to diet contains (100 ppb of AF) in G5 couldn’t fully improve the organ’s
histopathology as there were moderate congestion of hepatic blood vessels and mild to moderate congestion of renal
blood vessels which indicated that HSCAS didn’t completely protect broilers against aflatoxicosis but partially
ameliorated its effect which may be attributed to the dose of HSCAS as mentioned previously by Neeff et al. (2013) who
reported that HSCAS didn’t completely protect broilers against aflatoxicosis, but was effective in reducing aflatoxin
residues in liver and kidney of chicks fed 2.5 mg of AFB1/kg of diet during 0-21 days of age. Also, Phillips (1999)
reported that the protective effect of HSCAS resulted from the rapid binding capacity of HSCAS to aflatoxins in the
gastrointestinal tract of chickens, thus preventing its absorption and normal distribution to the liver. This effect could be
increased through higher HSCAS dose supplemented in feed.

As the small intestine’s relative weight decreased significantly in chickens fed Aflatoxin alone while increased in
chickens fed aflatoxin and treated with 2% and 4% date pits, indicating that mannan-oligosaccharides in DPS increased
the enteric development. These results agreed with Daneshyar et al. (2014) who reported the increased weight of the
small intestine, due to decreased activity of AF in the intestines of chickens that received aflatoxicated diets (300 ppb)
and supplemented with 4% date pits. In addition to, Yunus et al. (2011) who reported that dietary exposure to AFB1 can
lower the unit weight (length/weight) of the duodenum and jejunum.

The absence of significant differences in dressing percentage and relative weight of gizzard, abdominal fat, heart,
proventriculus, pancreas, Bursa of Fabricius (BF), thymus and spleen among different experimental groups agreed with
the findings of researches on aflatoxin supplementation, Del Bianchi et al. (2005) who observed no differences in the
relative weights of the analyzed organs (heart, BF, thymus, pancreas and proventriculus) among treatments in broilers
fed AFB1 from 21 to 42 days of age. Fan et al. (2015) stated that no significant differences were observed for the
weights of organs (heart, liver, spleen, BF and thymus) among all treatments in broilers fed mixed AFB1, B2, G1, G2
from 7 to 42 days of age. Moreover, on DPS supplementation, Zangiabadi and Torki (2010) reported that adding
complete waste of 30% dates only significantly affected the relative gizzard weight but had no significant effect on the
other body parts.

Finally, the safety of supplementation of DPS alone to the broiler’s diet was recorded in G2 (2% DPS) and G3 (4%
DPS) as it didn’t have any drawback on the measured the biochemical parameters at 5" week These results are in
accordance with those of earlier studies which investigated the effect of DPS and stated that there were no significant
change in liver function (ALT and AST) and kidney function (Urea and creatinine) as well as metabolic markers (total
cholesterol and triglycerides), indicating absence of any adverse effects of feeding date pits on hepatic and renal
functions (Kamel et al., 2016).

CONCLUSION

Addition of date palm (2% and 4%) to broiler's diet ameliorated the hazardous effects of aflatoxins and this protection is
dose-related as 2% supplementation gave better protection than the higher dose 4%. So, we advise to use date palm as a
feed additive to control aflatoxicosis in poultry farms, avoiding the harmful chemical mycotoxin binders causing
appreciable losses in nutritive value and palatability. Concomitantly, further studies on the combinations of date palm
and other medicinal plants having protective effect against aflatoxicosis in poultry should be applied.
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