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ABSTRACT 
 
The aim of the present study was focused to see the effect of propolis as a natural product on 
duckling’s health when exposed to aflatoxin B1, to enhancement body weight of duckling’s received 
feed contaminated aflatoxin B1, to enhancement blood function and to improve kidney and liver 
tissues. The present study show that, birds began to show symptoms of toxicity after 2 weeks. 
Aflatoxin B1 alone was found to reduce feed efficiency and poor health can cause by an imbalance 
of nutrients. Abnormalities symptoms were found with all ducklings received aflatoxin B1. These 
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birds showing slow eating, leg paralysis, slow moving as result of loss functional movement, 
inflammatory edema of the eyelids (affect eyes), hair loss, and changed in the color when compared 
with control. All ducklings fed 0.018 ng / ml aflatoxin B1 diet had significantly (P < 0.01 & P < 0.05) 
lower body weight compared with the control group (Un-treated). Whereas, all ducklings received 
Propolis extracts plus aflatoxin B1 were enhanced and appear comparable to the control. Propolis 
extract was found improve significantly (P < 0.01 & P < 0.05) all body weight gain of all ducklings in 
the different treatment groups. On the other hand exposure to aflatoxin B1 can cause several 
damage to organ systems, increase significantly (P < 0.01 & P < 0.05) all tested biochemical 
parameter determined as Urea m mol/L, Creatinine mg/dl, SGPT U/L and SGOT U/L compared with 
un-treated control. Whereas, all ducklings received Propolis extracts plus  aflatoxin B1 were improve 
all these parameters. In the affected birds metabolic changes lead to enlargement of liver, kidney 
and spleen as well as decrease in the size of bursa of fabricus as a result, liver is greatly enlarged, 
yellow and friable (easily broken), fat accumulates inside the cell of liver as clear vacuoles. Data 
show that enlargement in kidney weight in contaminated groups . Whereas, all ducklings received 
Propolis extracts plus  aflatoxin B1 were improved and appear comparable to the control. Also, 
microscopic examination of liver and kidney tissues showing, changes of histopathological tissues 
with all ducklings received aflatoxin B1. Whereas, all ducklings received Propolis extracts plus  
aflatoxin B1 were improved and appear comparable to the control. 
 

 

Keywords: Feed; Aspergillus flavus; ducklings; kidney; liver. 
 

1. INTRODUCTION 
 

Feed is the single most important input in 
increasing chicken and fish culture production 
and profits. Information about fungi associated 
with food and feeds is important in assessing the 
risk of mycotoxin contamination. Feeds are 
frequently contaminated simultaneously by 
several moulds. Mould contamination of food and 
the environment has a potential to produce 
fungal toxins (mycotoxins) that are harmful to 
chickens, turkeys, ducks, fish etc. According to 
WHO, about 25% and 40% of the world’s food is 
contaminated by mycotoxins. These toxins pose 
serious health concerns to animals as well as 
human beings [1,2]. The consumption of these 
mycotoxin-contaminated feedstuffs by animals 
leads to an adverse effect on animal health and 
the effects are more serious in monogastric 
animals depending on the species and the 
susceptibility to toxins within the species [3]. The 
carryover of toxins from animal food may have 
severe consequences on human health. The 
economic impact of lowered productivity reduced 
weight gain, reduced feed efficiency, damage to 
body organs, interference in reproduction is 
many times greater than that of immediate 
mortality and morbidity [4]. Mycotoxins in food 
and feedstuffs affect both the organoleptic 
characteristics and the nutritive value of feed, 
leading to the risk of toxicosis. However, the 
biological effects of mycotoxins depend on the 
amount ingested by the host, the age, sex and 
strain of the animal, varieties of occurring toxins, 
time of exposure to mycotoxins, animal 
sensitivity and its condition. Mycotoxins can 

induce health problems that are specific to each 
toxin or suppress the immunity power of animals, 
favouring infections. This is the major reason for 
the difficulty of diagnosing mycotoxicoses [5]. 
Commercial feedstuffs are an important 
component in modern animal husbandry, but 
there is no information available about fungal 
contaminations [6]. Since feed accounts for 
about 50-60% of the variable costs of production, 
feed quality is crucial to the success of farming 
operations. Major problems that may result from 
low-quality feeds are poor appetite, slow growth, 
high feed conversion ratio, and low survival. 
These usually develop as a result of problems on 
quality of raw materials, feed formulation, 
processing technology, storage, and feed 
manage-merit. The most serious problems on 
feed quality are those involving rancidity, 
aflatoxin contamination, and nutrient loss [7]. 
Aflatoxicosis represents one of the serious 
disease of poultry, livestock and other animals. 
the cause of this disease in poultry and other 
food-producing animals has been attributed to 
the ingestion of various feeds contaminated with 
Aspergillus flavus. This toxegenic fungus is 
known to produce a group of extremely toxic 
metabolites, of which aflatoxin B1 (AFB1) is most 
potent. Avian species especially chickens; 
Gosling, duckling and turkey poults are most 
susceptible to AFB1 toxicity. The incidence of 
hepatocellular tumours. Particularly in duckling, 
is considered to be one of the serious 
consequences of aflatoxicosis [8]. Propolis is a 
resinous substance collected by worker bees 
(Apis mellifera) from the bark of trees and leaves 
of plants. Propolis shows a complex chemical 
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composition. Propolis shows pharmacological 
activities, such as antifungal, antibacterial, 
anticancer or anti-inflammatory to name a few, 
among other activities, have attracted the 
researchers' interest [9,10,11]. 
 
Because aflatoxigenic fungi and aflatoxins are 
the most spread, most dangerous and the most 
effects on health and economics, the aim of the 
present study was focused to see the effect of 
propolis as a natural product on duckling’s health 
when exposed to aflatoxin B1, to enhancement 
body weight of duckling’s received feed 
contaminated aflatoxin B1, to enhancement blood 
function and to improve kidney and liver tissues.  
 

2. MATERIALS AND METHODS 
 
2.1 Fungal Producing Toxin 
 
Aspergillus flavus was propagated as a pure 
culture in 100 ml yeast extract sucrose (YES) 
broth containing 2% yeast extract and 20% 
sucrose/ litre distilled water according to [12]. 
One disc 5 mm of A. flavus was inoculated into 
each flask (250 ml) having 100 ml of sterile Y.E.S 
with 2, 5, 10 and 20% of ‘methanol extract of 
propolis’ (MEP). Another flask free ‘methanol 
extract of propolis’ (MEP) was used as a control. 
Three replicates for each treatment. All 
treatments were incubated at 26±2°C. in the dark 
for 14 days. 
 

2.2 Preparation of Propolis Extract 
 
The hand-collected propolis was stored in a 
brown bottle and away from exposure to light 
until further processing. Propolis extracts were 
prepared as described by Özdemir et al. [13], 
propolis was prepared by adding 100 g of the 
collected propolis to 900 mL of 70% methanol to 
give 10% methanolic extract of propolis (MEP) 
which extracted and heating for evaporating 
methanol (at 50°C for 5 hours) and agitating. 
Water was then added. To optimise purification, 
centrifugation at high speeds (4,000 rpm) was 
proposed. All Samples were centrifuged for 25 
minutes. The supernatant was stored overnight 
at ambient temperatures. The supernatant was 
further filtered through filter paper (Whatman no. 
1) and stored at ambient temperatures in a bottle 
according to [14]. The final solution was termed 
‘methanol extract of propolis’ (MEP) to produce a 
final solution from various propolis samples [15]. 
Kept at 4 °C in dark storage until use.  

2.3 AFB1-Contaminated Feed and 
Propolise Treatments 

 
Upon analysis, the AFB1-contaminated feed 
contained the following aflatoxins 0.018 μg/ml of 
AFB1 with 2, 5, 10 and 20% of ‘methanol extract 
of propolis’ (MEP). AFB1 was under the detection 
limit [16]. 
 

2.4 The Toxicity of Aflatoxins and Its 
Control 

 
2.4.1 Experimental design, Birds, the toxicity 

of Aspergillus flavus toxins on body 
weight and it's improved 

 
A total of 24 ducklings (7-day-old av.  417 g) 
(mixed sex) were purchased from Fac. of 
Veterinary Med, Benha Univ. Ducks were 
weighed and randomly allotted to 6 dietary 
treatments. The experimental groups were 
described in Table 1 according to Mehrim and 
Salem [17]. The experimental diets were 
formulated based on the [18] recommendations 
for 2 wk duck starter diets standard. Ducks were 
housed on a commercial farm. The temperature 
was maintained at 34°C to the end of the 
experiment. The overhead light was provided 
continuously for the entire period of the 
experiment. Ducklings were randomly divided 
into 6 treatment groups of ducks and there were 
4 replicates for each treatment, then treated for 
two weeks and fed according to the indicated 
experimental diets as follows: group 1, received 
Basal Diets (BD) plus 0.018 ng/ml AFB1 plus 2% 
of propolis’ (MEP); group 2, treated orally with 
BD + 0.018 ng / ml AFB1 +5% of  MEP; group 3, 
treated orally with BD + 0.018 ng / ml AFB1 
+10% of MEP; group 4, received BD + 0.018 ng / 
ml AFB1 +20% of MEP; group 5, treated orally 
with BD + 0.018 ng / ml AFB1 (as a positive 
control); group 6, control which received Basal 
Diets (BD) free from AFB1 (as a negative 
control). The ducklings were raised in battery 
cages, and warm air was used for brooding 
ducklings during the trial period. The ducks were 
observed daily for signs of toxicity. Body weights 
(BW) and growth uniformity, which was 
expressed as CV of BW were recorded at           
zero time, and at the end of the feeding 
experiment after 2 weeks of the experimental 
period. Mortalities and health status were 
observed and recorded daily throughout the 
entire experimental period as described by Wan 
et al. [19]. 
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Table 1. Description of the experimental groups 
 

Details Experimental group 
Basal Diets (BD) + 0.018 ng / ml AFB1 +2% of propolis’ (MEP) G1 
BD + 0.018 ng / ml AFB1 +5% of MEP G2 
BD + 0.018 ng / ml AFB1 +10% of MEP G3 
BD + 0.018 ng / ml AFB1 +20% of MEP G4 
BD + 0.018 ng / ml AFB1 (as a positive control) free MEP G5 
Basal Diets (BD) free from AFB1 (as a negative control) G6 

 
2.4.2 Blood samples  
 
At the end of the experiment, birds fasted for 12 
h. (All ducks were not fed on the day of the 
sacrifice). After the experimental period (14 
days), a 5-mL blood sample was collected from a 
jugular vein in a test tube without anticoagulant 
(using 1 ml syringes) for biochemical analysis. 
Blood samples were incubated at 37°C for 2 h, 
centrifuged at 1,500 × g for 10 min, and serum 
was separated and stored in 1.5-mL centrifuge 
tubes at −20°C until analysis. Blood samples 
were stored frozen at -20°C. Blood samples 
obtained from treated and untreated ducklings 
were analysis according to [19].  
 
2.4.2 Biochemical studied (Serum analysis) 
 
All the biochemical determinations were carried 
out using commercial kits according to the kits 
manufactures unless explained as follow:-  
 
2.4.2.1 Determination of urea 
 
Determination of urea level in serum by using the 
enzymatic colourimetric method of Barham and 
Trinder [20] by using kit obtained from 
BioMérieax SA (France).  
 
2.4.2.2 Determination of Creatinine 
 
Creatinine was determined in serum using 
commercial kits purchased from Stanbio 
Laboratory, Inc. (San Antonio, Texas, USA) 
according to the methods of Bartels et al. [21]. 

 
2.5 Histopathological Studies 
 
After bleeding, birds were killed by cervical 
dislocation for organ weight calculation, including 
liver and kidney, and their relative weights were 
calculated as (organ weight/ live weight) × 100 
[19]. Livers and Kidney specimens from all ducks 
were dissected immediately after death and fixed 
in 10% neutral-buffered formal saline for 72 h. All 
the specimens were washed in tap water for half 
an hour and then dehydrated in ascending 

grades of alcohol, cleared in xylene and 
embedded in paraffin. Serial sections of 6 μm 
thick were cut and stained with Haematoxylin 
and eosin for histopathological investigation 
according to Drury and Wallington [22], Saddiq 
and Kalifa [23] then, examined by light 
microscopy [22,23,24]. Images were captured 
and processed using Adobe Photoshop version 
8.0. 
 
2.6 Statistical Analysis 
 
Obtained data were subjected to statistical 
analysis of variance according to Snedecor and 
Cochran [25], and means separation were done 
according to Duncan [26]. 
 

3. RESULTS AND DISCUSSION 
 

3.1 Enhancement of Duckling Health 
Received Aflatoxin B1  

 
The present study shows that control group (free 
aflatoxin B1) was in normal ducklings (Healthy) 
as showing in Fig. 1.a. Abnormalities symptoms 
were found with all ducklings received aflatoxin 
B1. Data also show that aflatoxin B1 alone was 
found to reduce feed efficiency and poor health 
can be caused by an imbalance of nutrients 
either by deficiency. All ducklings fed 0.018 
ng/100 g feed aflatoxin B1 diet had lower body 
weight compared with the control group (Un-
treated). The birds began to show symptoms of 
toxicity after 2 weeks, external examination of 
these birds showing birds hazeled together 
indicating abnormal behaviour, slow eating, slow 
movement, loss of functional movement, hair 
loss and change in the colour when compared 
with control Fig. 1a-b.). Gimeno [27] found that 
affected ducklings displayed a delay in 
development, hyperkeratosis of the cornea and 
the oral mucosa, malformation and bone fragility, 
leg paralysis, inflammatory oedema of the 
eyelids, dermatitis, and scarce feathering. The 
ducklings suffered massive a vitaminosis and 
deficiency in calcium, phosphorus and 
manganese absorption. Gimeno [27], Bibu [28] 



stated that in the field, animals experiencing a 
mycotoxicosis may exhibit a few or many of a 
variety of symptoms, including
disorders, reduced feed consumption, un
thriftiness, rough hair coat or abnormal 
feathering, undernourished appearance, low 
production, poor production efficiency, impaired 
reproduction and/or a mixed infectious disease 
profile. Mycotoxins can increase the 
disease and reduce production efficiency. Some 
of the symptoms observed with a mycotoxicosis 
may, therefore, be secondary, resulting from an 
opportunistic disease, present because
mycotoxin-induced immune suppression. 
Immunotoxic effects of mycotoxins 
Mariana et al. [29] concluded that 
Aspergillus flavus fungus is known to produce a 
group of extremely toxic metabolites, of which 
aflatoxin B1 (AFB1) is most potent. Avian species 
especially chickens; Gosling, duckling and turkey 
poults are most susceptible to AFB
incidence of hepatocellular tumours
in duckling, is considered to be
serious consequences of aflatoxicosis. 
[19] found that bill colour of ducks receiving 
contaminated corn was discoloured
the yellow colour of the ducks receiving 
uncontaminated corn. Gauthier and Ludlow
concluded that moulds are capable of reducing 
the nutritional value of feedstuff as well as 
elaborating several mycotoxins. Mycotoxin
contaminated feed has adverse effects on animal 
health and productivity. Regarding nutritional 
quality, lipids, proteins, and minerals a
essential importance for the proper development 
and growth of farm animals. Wu et al. 
that Aspergillus causes different forms of 
aspergillosis. The most common form of 
Aspergillus mould infection is brooder 
 

Fig. (1.a). Control duckling group showing normal symptoms of ducklings (Healthy);
Fig. (1.b) Duckling with serious aflatoxicosis problem, Aflatoxin B

symptoms, slow moving and was found to decrease the 
loss), leg abnormalities (leg weakness) and lethargy, appearance are common symptoms of 
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stated that in the field, animals experiencing a 
it a few or many of a 

including digestive 
disorders, reduced feed consumption, un-
thriftiness, rough hair coat or abnormal 
feathering, undernourished appearance, low 
production, poor production efficiency, impaired 

a mixed infectious disease 
profile. Mycotoxins can increase the incidence of 
disease and reduce production efficiency. Some 
of the symptoms observed with a mycotoxicosis 
may, therefore, be secondary, resulting from an 
opportunistic disease, present because of 

induced immune suppression. 
Immunotoxic effects of mycotoxins are reviewed. 

 the toxegenic 
fungus is known to produce a 

group of extremely toxic metabolites, of which 
) is most potent. Avian species 

, duckling and turkey 
poults are most susceptible to AFB1 toxicity. The 

tumours. Particularly 
considered to be one of the 

xicosis. Wan et al. 
of ducks receiving 

was discoloured in contrast to 
of the ducks receiving 

and Ludlow [30] 
moulds are capable of reducing 

the nutritional value of feedstuff as well as 
elaborating several mycotoxins. Mycotoxin-
contaminated feed has adverse effects on animal 
health and productivity. Regarding nutritional 
quality, lipids, proteins, and minerals are of 
essential importance for the proper development 

et al. [31] stated 
causes different forms of 

aspergillosis. The most common form of 
infection is brooder 

pneumonia, a lung and air-sac disease of chicks.  
less – common forms of aspergillosis affect
skin, brain, or bones. Chicks affected by brooder 
pneumonia gasp, lose their appetite, and  look
sleepy. The disease does n’t spread
to chick, but the mould can infect many chi
a group at once, and up to half may die from the 
infection. 
 

3.2 Improve Body Weight Gain of 
Duckling Exposed Aflatoxin B

 

Effect of aflatoxin B1 produced by 
flavus and detoxification of their effects by using 
a natural product as Propolis extract on feed 
intake and changes in body weight gain of 
ducklings in the different treatment groups 
recorded in Table 2. The presented data show 
that aflatoxin B1 alone was found to 
efficiency and poor health can be caused
imbalance of nutrients either by deficiency. All 
ducklings fed 0.018 ng /100 g aflatoxin
had significantly (P < 0.01 & P < 0.05) lower 
body weight compared with the control group 
(Un-treated). Visual examination revealed that 
bill colour of duckling receiving 0.018 ng/100
aflatoxins B1 contaminated diet was 
Whereas, all ducklings received Propolis extracts 
in combination plus aflatoxin B1 were improved 
and appeared comparable to the control. 
Propolis extract was found significantly (P < 0.01 
& P < 0.05) improve all body weight gain of all 
ducklings in the different treatment groups. Also, 
data show that significantly (P < 0.01 & P < 0.05) 
enhanced body weight gain of all ducklings with 
increasing the concentration of Propolis extract. 
The average of body weight gain in control group 
was 770 g then decreased to 631 g which loosed 
139 g equal 18.1 reduction percent

 

Control duckling group showing normal symptoms of ducklings (Healthy);
Duckling with serious aflatoxicosis problem, Aflatoxin B1 alone showing abnormality 

symptoms, slow moving and was found to decrease the seize and body weight gain (wei
loss), leg abnormalities (leg weakness) and lethargy, appearance are common symptoms of 

aflatoxin poisoning 
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skin, brain, or bones. Chicks affected by brooder 
appetite, and  look 

does n’t spread from chick 
can infect many chicks in 

a group at once, and up to half may die from the 

Improve Body Weight Gain of 
Duckling Exposed Aflatoxin B1 

produced by Aspergillus 
and detoxification of their effects by using 

a natural product as Propolis extract on feed 
intake and changes in body weight gain of 
ducklings in the different treatment groups were 

The presented data show 
ound to reduce feed 

be caused by an 
imbalance of nutrients either by deficiency. All 

g aflatoxin B1 diet 
had significantly (P < 0.01 & P < 0.05) lower 
body weight compared with the control group 

treated). Visual examination revealed that 
of duckling receiving 0.018 ng/100 g 

contaminated diet was discoloured. 
Whereas, all ducklings received Propolis extracts 

were improved 
and appeared comparable to the control. 
Propolis extract was found significantly (P < 0.01 
& P < 0.05) improve all body weight gain of all 
ducklings in the different treatment groups. Also, 
data show that significantly (P < 0.01 & P < 0.05) 
enhanced body weight gain of all ducklings with 
increasing the concentration of Propolis extract. 
The average of body weight gain in control group 
was 770 g then decreased to 631 g which loosed 

percent with the first

 

Control duckling group showing normal symptoms of ducklings (Healthy); 
alone showing abnormality 

and body weight gain (weight 
loss), leg abnormalities (leg weakness) and lethargy, appearance are common symptoms of 
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group which received feed contaminated A. 
flavus toxin (aflatoxin B1) and 2% Propolis. While 
ducklings of the second group which received 
feed contaminated with A. flavus toxin (aflatoxin 
B1) and 5% Propolis loosed 114 g equal 19.1 % 
reduction. Group 3 was found to reduce from 770 
g to 671 g which loose 99 g equal 12.9% 
reduction when treated with 10% Propolis 
extract, group 4 loosed 87 g and gave 11.3% 
reduction when treated with 20% Propolis 
extract. Group 5 free Propolis extract which 
received feed contaminated with A. flavus toxin 
(aflatoxin B1 only) was found to decrease from 
770 g to 500 g and gave 95.59% reduction. 
[32,33] said the economic impact of lowered 
productivity, reduced weight gain, reduced feed 
efficiency, damage to body organs, interference 
in reproduction is many times greater than that of 
immediate mortality and morbidity. [34] 
Concluded that in animals, adverse effects of AF 
also include a reduction in growth rate and feed 
efficiency, decreased egg production and 
hatchability, and increased susceptibility to 
disease. In addition, residues of AF from animals 
can appear in edible animal products for human 
consumption, which raises public health 
concerns. [35,36] found that in chicken, B1 is 
metabolised into M1 and B2 in the liver and NADP 
linked enzyme system reduces B1 and B2 to 
cyclopentanol and aflatoxin. Aflatoxin B1 impairs 
all-important production parameters in poultry 
including weight gain, feed intake, feed 
conversion efficiency, pigmentation, processing 
yield, egg production, and male and female 
reproductive performance. Wan et al. [19] said all 
ducklings fed 100% M diet had lower growth 
performance (P < 0.05) ADG compared with 0%. 
Chen et al. [36], Mabbett [37], Radziejewska et 
al. [38] reported that dietary AF exposure 
reduces weight gain and feed intake, and 
worsens feed efficiency. The response of 
animals to AF-contaminated feed depends on the 
AF concentration, animal species, and age and 

sex. The reduced growth rate because of AF 
ingestion in the diet is primarily due to the 
reduction in feed intake. Generally, 0.95 mg/kg 
AF in the diet reduces weight gain by 11 percent 
because of, in part, reduced feed intake and 
metabolic inefficiencies from liver and GIT 
damage. Radziejewska et al. [38], Greco et al. 
[39], Chang et al. [40] found that most myco-
toxicoses of poultry are caused by an intake of 
low concentration of contaminants over a long 
whit the typical chronic symptoms of poor growth, 
poor feed efficiency, and suboptimal production. 
Ingestion of higher concentration, however, leads 
to acute clinical symptoms associated with 
specific vital organs, the immune system, and 
other aspects of avian physiology as well as 
mortality. Akande et al. [41] reported that 
aflatoxins contained in the mould-exposed diet 
significantly reduced daily weight gain and            
feed intake of male ducks. Compared with 
normal-diet group, presence of AFs in the diet 
significantly reduced weights of meat male  
ducks at 7, 14, 21, 28, and 35 days of age, 
significantly reduced daily weight gain and daily 
feed intake at different periods (1e7 days of age, 
15e21 days of age, 22e28 days of age, 29e35 
days of age, and significantly increased their F:G 
at different ages (except for days 8e14; P < 
0.05). 
 

3.3 Improve Biochemical Function 
(Improve Blood Function) 

 

Effect of aflatoxin B1 on blood function as result 
of biochemical analysis presented that, aflatoxin 
B1 can cause damage to organ systems, 
increase significantly (P < 0.01 & P < 0.05) all 
tested biochemical parameter determined as 
Urea m mol/L, Creatinine mg/dl, SGPT U/L and 
SGOT U/L compared with un-treated control 
group 6 (Free aflatoxin B1) as shown in Table 3. 
The effects of aflatoxin B1 for two weeks on 
serum biochemical parameters of ducklings

 

Table 2. Effect of aflatoxin B1 on body weight gain of ducklings and their improvement after 
two weeks by Propolis 

 

Groups BW (g) L. (g) %L %R 
Zero time After 14 days 

G1 400.00   631.00 139 81.9 18.1 
G2 406.00   622.67 114 80.9 19.1 
G3 404.00   671.00 99 87.1 12.9 
G4 417.00   683.00 87 88.7 11.3 
G5 466.00   500.00 34.00 4.41 95.59 
G6 (control) 410.00 770.00 
L.S.D@1% 2.164 24.193 
L.S.D@5% 1.488 16.629 

*BW=Body Weight; L=Loss; %L = Loss percent; %R=Reduction 
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compared with control group indicated that the 
control group was in the normal limit, but were 
found to the differentiation between biochemical 
parameters i.e. urea, Creatinine, SGPT U/L and 
SGOT U/L when ducklings received aflatoxin B1 
for two weeks. Higher significant (P < 0.01 & P < 
0.05) was found in between aflatoxin B1 alone 
group 5 and the control group 6 (Free aflatoxin 
B1). On the other hand analysis of liver function 
resulted that, significantly (P < 0.01 & P < 0.05) 
increase SGPT from 34.33 U/L to 56.67 U/L with 
65.1% reduction for group 1 (duckings received 
aflatoxin B1 plus 2% propolis extract), group 2 
received aflatoxin B1 plus 5% propolis extract 
record 52.67 U/L equal 53.4% reduction, group 3 
received aflatoxin B1 plus 10% propolis extract 
gave 49.00 U/L and 42.7% reduction, group 4 
received aflatoxin B1 plus 20% propolis extract 
gave 41.0 U/L and 19.4% reduction while, group 
5 received  aflatoxin B1 contaminated diet feed 
had increase (P < 0.01 & P < 0.05) serum SGPT 
U/L and SGOT U/L concentrations as well as 
increase (P < 0.01 & P < 0.05) Urea m mol/L, 
and Creatinine mg/dl concentration compared 
with concentrations in those fed diet free 
aflatoxin B1. it also showed that an increase of 
SGOT U/L increased from 63.67 to 79.00 in 
control (free from aflatoxin) with 24.1% reduction 
while, group 2 received aflatoxin B1 plus 5% 
propolis extract record 76.33equal 19.9% 
reduction group 3 received aflatoxin B1 plus 10% 
propolis extract gave 72.00 U/L and 13.1 
reduction, group 4 received aflatoxin B1 plus 20% 
propolis extract gave 65.33 and 2.6% reduction 
while group 5 received aflatoxin B1 only (free 
propolis extract) gave 84.00 equal 31.9% 
reduction. On the other hand analysis of kidney 
function resulted that, significantly (P < 0.01 & P 
< 0.05) increase creatinine from 0.45 to 0.55 with 
22.2% reduction for group 1 (duckings received 
aflatoxin B1 plus 2% propolis extract), group 2 
received aflatoxin B1 plus 5% propolis extract 
record 0.53equal 17.8% reduction, group 3 
received aflatoxin B1 plus 10% propolis extract 
gave 0.52 and 15.6 reduction, group 4 received 
aflatoxin B1 plus 20% propolis extract gave 0.45 
and 00% reduction while, group 5 received 
aflatoxin B1 only (free propolis extract) gave  0.56 
equal 24.4% reduction. the table also showed 
Urea conc which increase from 14.67 to 18.7 
with 27.5% reduction for group 1 (duckings 
received aflatoxin B1 plus 2% propolis extract), 
group 2 received aflatoxin B1 plus 5% propolis 
extract record 17.3 equal 17.9% reduction, group 
3 received aflatoxin B1 plus 10% propolis extract 
gave 16.0 and 9.1 reduction, group 4 received 
aflatoxin B1 plus 20% propolis extract gave 15.0 

and 2.2% reduction while, group 5 received 
aflatoxin B1 only (free propolis extract) gave 19.0 
equal 29.5% reduction. Sultana and Hanif [42], 
Grenier and Applegate [43] reported that 
mycotoxins can cause damage to organ 
systems, reduce production and reproduction, 
and increase diseases by reducing immunity. 
Some mycotoxins are carcinogens, some target 
liver, kidney, digestive tract or the reproductive 
system. Bintvihok [33] stated that, in contrast, 
recent literature reported adverse effects at 
concentrations as low as 0.02 mg/kg. A plausible 
explanation of these differences between earlier 
and more recent reports could be that modern 
broilers have more efficient nutrient conversion 
demanding faster hepatic metabolism, which in 
turn results in a higher metabolism of AFB1. 
Anjum [34], Radziejewska et al. [38] reported that 
the lower tolerance of ducks also could be 
explained by a lower activity of hepatic enzymes 
responsible for cellular detoxification and 
excretion of a variety of toxic substances. In 
contrast, recent literature reported adverse 
effects at concentrations as low as 0.02 mg/kg. A 
plausible explanation of these differences 
between earlier and more recent reports could be 
that modern broilers have more efficient nutrient 
conversion demanding faster hepatic 
metabolism, which in turn results in a higher 
metabolism of AFB1. Ortatatli and Oguz [44], 
Verma et al. [45], Radziejewska et al. [38] 
concluded that enzyme activities are modulated 
following AF consumption. An increased release 
of enzymes from the pancreas to the intestinal 
tract might be a consequence of pancreatic 
damage. Very low doses of AFB1 (0.02 and 0.04 
mg/kg) have reduced the apparent digestibility of 
crude protein by 8-13 percent in ducks. Similarly, 
it has been suggested that dietary AF increases 
the amino acid requirements, and it appears to 
negatively impact ducks more than chickens. 
 

3.4 Effect of Aflatoxin B1 Exposure on 
Intestinal Morphology and its 
Improved 

 

 Effect of aflatoxin B1 exposure on intestinal 
morphology consumption of aflatoxin B1 cause a 
few or many of a variety of symptoms, including: 
opportunistic disease, present because of 
mycotoxin-induced immune suppression, 
however leads to acute clinical symptoms 
associated with specific vital organs, Liver as a 
key player of AF toxicity and sensitivity within 
Poultry. Liver damage occurred. In the affected 
bird's metabolic changes lead to enlargement of 
liver, kidney and spleen as well as a decrease in 
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Table 3. Improve biochemical changes (improve kidney and liver functions) 
 

Groups Blood functions (Enzymatic analysis) 
Liver  functions Kidney functions 

SGPT U/L R% SGOT 
U/L 

R% Creatinine 
mg/dl 

R% Urea m 
mol/L 

R% 

G1 56.67 65.1 79.00 24.1 0.55 22.2 18.7 27.5 
G2 52.67 53.4 76.33 19.9 0.53 17.8 17.3 17.9 
G3 49.00 42.7 72.00 13.1 0.52 15.6 16.0 9.1 
G4 41.00 19.4 65.33 2.6 0.45 0 15.0 2.2 
G5 60.00 74.8 84.00 31.9 0.56 24.4 19.0 29.5 
G6 
(control) 

34.33 63.67 0.45 14.67 

L.S.D@1% 13.327 20.521 0.048 2.485 
L.S.D@5% 9.160 14.105 0.033 1.533 

* SGPT = Serum glutamic pyruvic transaminase; SGOT= Serum glutamic oxaloacetic transaminase 
 
the size of bursa of fabrics as shown in Figs. 2-4 
as a result, the liver is greatly enlarged, yellow 
and friable (easily broken) compared with the 
control group (free aflatoxin B1). Fat accumulates 
inside the cell of the liver as clear vacuoles 
compared with control group (free aflatoxin B1). 
While duckling received aflatoxin B1 plus propolis 
extract was enhanced. Continuous enhancement 
with increasing propolis extract comparable to 
control. Similar results were obtained by Andretta 
et al. [46], Gimeno [47] they reported that 
decreased feed intake along with increased liver 
weights in birds is consistent with earlier reports. 
Bautista et al. [48] concluded that an average AF 
concentration of 0.95 mg/kg reduced both feed 
intake and daily weight gain by 11 percent, and 
worsened feed conversion by 6 percent. In the 
affected bird's metabolic changes lead to 
enlargement of liver, kidney and spleen as well 
as a decrease in the size of bursa of Fabricius, 
thymus and testes. With high dose exposure, fat 
accumulates inside the cell of the liver as clear 
vacuoles. As a result, the liver is greatly 
enlarged, yellow and friable (easily broken). 
There is general agreement that dietary AF 
reduces weight gain and feed intake, and 
worsens feed efficiency. Previous research 
indicated that the reduced growth rate because 
of AF ingestion in the diet is primarily due to the 
reduction in feed intake. Bautista et al. [48], 
Cheng et al. [49] found that, aflatoxicosis 
represents one of the serious diseases of poultry, 
livestock and other animals. Aspergillus flavus is 
known to produce a group of extremely toxic 
metabolites, of which aflatoxin B1 (AFB1) is most 
potent. Avian species especially chickens; 
goslings, ducklings and turkey poults are most 
susceptible to AFB toxicity. External examination 
of carcass did not show any disease changes. 
On post-mortem examination, the carcass 

revealed large cirrhotic pale friable liver with 
perihepatitis. Heart, Lungs, Spleen and kidney 
were normal. Salphingitis, impaction of the 
oviduct with cheesy material and egg peritonitis 
were also noted. The case was diagnosed as 
aflatoxicosis. Case reports of aflatoxicosis in 
ducks are rare. Chronic exposure to low levels of 
aflatoxin can result in cancer and 
immunosuppression.  Decreased feed intake 
along with increased liver weights in birds is 
consistent with earlier reports. Even though 
prevention and avoidance are the best way to 
control aflatoxicosis, natural contamination of 
crops with A. flavus is some times unavoidable. 
Andretta et al. [46], Wan et al. [19] Aflatoxin at a 
dietary concentration of 1 mg/kg or more caused 
severe reductions in growth and immune 
response in broilers, whereas 2 mg/kg increased 
the relative weight of the liver and decreased the 
relative weight of the bursa of  Fabricius. 
 

3.5 Improve Kidney Weights of Ducklings 
Given Feed Contaminated with 
aflatoxin B1 

 
Effect of aflatoxin B1 exposure on average 
Kidney weight of duckling and its control were 
studied. Data were tabulated in Table 4 the 
presented data showed that enlargement in 
kidney weight in contaminated groups. Aflatoxin 
B1 alone was found to significantly (P < 0.01 & P 
< 0.05) increase average kidney weight of all 
tested ducklings compared with the control group 
(Un-treated). It was increased from 4.5 g to 6.9 g 
when ducklings were given feed contaminated 
with 0.018 ng /100 g of AFB1. Whereas, all 
ducklings received Propolis extracts plus 
aflatoxin B1 were improved and appeared 
comparable to the control. Propolis extract was 
found significantly (P < 0.01 & P < 0.05) improve



Fig. 2. Showing enlarged kidneys

Fig. 3. Showing enlarged liver and 
compared to control one (G 6)

 

Fig. 4. Showing small size gall bladder
treated with aflatoxin plus propolis

relation to control one (Control G6)
 

all kidney weight. Continuous improve kidney 
weight with increasing the concentration of 
propolis extract at 2%, 5%, 10%. This 
was 6 g in the average kidney with 2%
5% it gives 5.70 g , at 10% it gives 5.6 g 
Enhanced average kidney weight was 5.5 g 
which recorded with 20% propolis as
with untreated group (Control G6). 

 

3.6 Histological Studies 
 

The biochemical results reported in the current 
study were confirmed by the histological results. 
Microscopic examination of liver and kidney 
tissues showing, changes as well as enhanced of 
histological tissues were confirmed and 
photographed as shown in Figs (1-38). 
 

3.6.1 For control ducklings G 6 (free aflatoxin B
 

No histopathological changes were detected in 
the examined livers and kidneys of these 
ducklings. The liver showed normal histological 
criteria of blood vessels, bile ducts and hepatic 
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Showing enlarged kidneys of duckling treated with only aflatoxin    (group 5) in relation 
to control one (G 6). 

 

Showing enlarged liver and conjunction of duckling treated with only aflatoxin
compared to control one (G 6) 

 

gall bladder in control group and enlarged gall bladder
propolis  group 2 (5% conc.) as well as group 3 (10%conc.)   in
relation to control one (Control G6) 

all kidney weight. Continuous improve kidney 
weight with increasing the concentration of 
propolis extract at 2%, 5%, 10%. This improves 

kidney with 2%. While at 
at 10% it gives 5.6 g 

Enhanced average kidney weight was 5.5 g 
propolis as compared 

 

The biochemical results reported in the current 
study were confirmed by the histological results. 
Microscopic examination of liver and kidney 
tissues showing, changes as well as enhanced of 
histological tissues were confirmed and 

38).  

3.6.1 For control ducklings G 6 (free aflatoxin B1) 

No histopathological changes were detected in 
the examined livers and kidneys of these 
ducklings. The liver showed normal histological 
criteria of blood vessels, bile ducts and hepatic 

cords. Rarely small numbers of hepatocytes 
showed vacuolar and hydropic degeneration 
(Fig. 5a). The kidneys revealed the 
histological appearance of both cortex and 
medulla. The renal cortex showed the 
histological structure of glomeruli and convoluted 
tubules (Fig. 5b). 

 
Table 4. Improve average kidney 
ducklings exposed aflatoxin B

propolis extract 

 
Groups Kw. I 
G1 6.00 1.5 
G2 5.70 0.73 
G3 5.60 1.1 
G4 5.50 1 
G5 6.90 2.4 
G6 (control) 4.50 
L.S.D@1% 0.581 
L.S.D@5% 0.381 

*Kw.=kidney weight; I=increased; % I =increased 
percent; %R=Reduction
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aflatoxin    (group 5) in relation 

aflatoxin (group 5) 

 

enlarged gall bladder of duckling 
group 2 (5% conc.) as well as group 3 (10%conc.)   in 

s. Rarely small numbers of hepatocytes 
showed vacuolar and hydropic degeneration 

The kidneys revealed the normal 
histological appearance of both cortex and 
medulla. The renal cortex showed the normal 

and convoluted 

kidney weight of 
ducklings exposed aflatoxin B1 by using 

% I %R 
0.25 99.75 
16.2 83.8 
19.6 80.4 
18.2 81.8 
34.8 65.2 

*Kw.=kidney weight; I=increased; % I =increased 
percent; %R=Reduction 
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Fig. 5a. Liver of control duckling, and b showing normal histological criteria of hepatic tissue 
with vacuolar and hydropic degeneration of some hepatocytes (arrow). H&E stain x 200 

 
Fig. 5b. kidney of control duckling, Group 6, showing normal histological criteria of glomeruli 

(G) and renal tubules (T). H & E stain x 200 
 
3.6.2 Effect of aflatoxin B1 alone on liver and 

kidney tissue of ducklings (G 5) 
 
Ducklings received feed contaminated with 0.018 
ng/ml aflatoxin B1 at rate 1 ml/100 g feed 
resulted that, the livers showed congestion of the 
central veins and portal blood vessels. Fibrin 
thrombi were noticed in the lumen of the central 
and portal veins (Fig. 6). Activation of Von 
Kupffer,s cells and the presence of small 
numbers of macrophages and lymphocytes were 
noticed in the dilated sinusoids (Fig. 7). 
Perivascular oedema mixed with inflammatory 
cellular infiltration mainly lymphocytes (Fig. 8) 
was occasionally observed. Multifocally, the 
perivascular interstitium was expanded by 
mononuclear cellular aggregates (Fig.9) mainly 
macrophages and lymphocytes (Fig. 10). Similar 
areas of mononuclear cellular aggregation 
displaced the hepatocytes were seen. Diffusely, 
the hepatic parenchyma was distorted by marked 

vacuolar and hydropic degeneration of the 
hepatocytes characterised by swollen, pale, 
vacuolated cytoplasm (Fig. 11). Focal areas of 
coagulative necrosis characterised by retention 
of hepatic cord architecture and shrunken 
hepatocytes with homogenous eosinophilic 
cytoplasm and pyknotic nuclei. Occasionally, lytic 
necrosis of the hepatocytes characterised by loss 
of hepatic cord architecture and replaced by 
erythrocytes, fibrin and small numbers of 
inflammatory cells were noticed (Fig.12).  
Moreover, the portal areas revealed 
mononuclear cellular infiltration and hyperplasia 
of the biliary epithelium. 
 
The examined kidneys revealed congestion of 
the cortical blood vessels and intertubular 
capillaries (Fig. 13). There were aggregates of 
mononuclear inflammatory cells, mainly 
macrophages and lymphocytes, separating 
surrounding and effacing variable areas of renal

 

 
 

Fig. 6. Liver of duckling treated with aflatoxin, Group 5, showing marked dilatation and 
congestion of portal vein (PV) with fibrin thrombus (Th) in the lumen. H&E stain x 200. 

 
Fig. 7. Liver of duckling treated with aflatoxin, Group 5, showing small numbers of 

macrophages (arrow) and lymphocytes (arrow head) in the dilated sinusoids. H&E stain x 400. 
 

Fig. 8. Liver of duckling treated with aflatoxin, Group 5, showing perivascular oedema 
(asterisk) mixed with lymphocytic cellular infiltration (arrowhead). H&E stain x 200. 
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Fig. 9. Liver of duckling treated with aflatoxin, Group 5, showing perivascular mononuclear 
cellular aggregates (asterisk). H&E stain x 200 

 
Fig. 10. Hight power of the previous figure showing perivascular mononuclear cellular 

aggregates mainly macrophages (arrow) and lymphocytes (arrow head). H&E stain                            
x 400 

 
Fig. 11. Liver of duckling treated with aflatoxin, Group 5, showing marked vacuolar and 
hydropic degeneration of the hepatocytes characterised by swollen, pale, vacuolated 

cytoplasm (arrowhead). H&E stain x 400 
 

Fig. 12. Liver of duckling treated with aflatoxin, Group 5, showing lytic necrosis (N) of the 
hepatocytes characterised by loss of hepatic cord architecture and replaced by erythrocytes 

(arrow), fibrin and small numbers of inflammatory cells (arrowhead). H&E stain x 400 
 

 
 

Fig. 13. Kidney of duckling treated with aflatoxin, Group 5, showing congestion of the cortical 
blood vessels (V) and intertubular capillaries (C). H&E stain x 100 

 
Fig. 14. Kidney of duckling treated with aflatoxin, Group 5, showing aggregates of 

mononuclear inflammatory cells (M), separating, surrounding and effacing variable areas of 
renal architecture in the cortex. H&E stain x 400 

 
Fig. 15. Kidney of duckling treated with aflatoxin, Group 5, showing enlarged glomeruli with 

degeneration of glomerular tufts characterised by vacuolisation (arrowhead) of 
mesangial/endothelial cells. H&E stain x 400 

 
architecture in the cortex (Fig. 14). The glomeruli 
were enlarged and revealed either degeneration 
of glomerular tufts characterised by vacuolisation 
of mesangial/endothelial cells (Fig. 15) or 
coagulative necrosis with retention of tuft 
architecture, hypereosinophilic cytoplasm and 
pyknosis (Fig. 16). Multifocally, there was 
vacuolar and hydropic degeneration of the lining 
epithelial cells of some proximal and distal 
convoluted tubules characterised by swollen pale 

vacuolated cytoplasm (Fig. 17). Coagulative 
necrosis of tubular epithelial cells characterised 
by hypereosinophilic cytoplasm and pyknotic 
nuclei were also detected (Fig. 18). The lumina 
of some renal convoluted tubules contained 
homogenous, brightly eosinophilic material 
(hyaline casts) (Fig. 19). Moreover, remaining 
tubules at all levels were moderate to            
markedly ectatic and lined by attenuated 
epithelium. 
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Fig. 16 Kidney of duckling treated with aflatoxin, Group 5, showing coagulative necrosis of 
glomerular tuft cells with retention of tuft architecture, hypereosinophilic cytoplasm and 

pyknosis(arrowhead). H&E stain x 400 
 

Fig. 17 Kidney of duckling treated with aflatoxin, Group 5, showing marked  
vacuolar and hydropic degeneration of the lining epithelial cells of some proximal and distal 
convoluted tubules characterised by swollen pale vacuolated cytoplasm(arrowhead). H&E 

stain x 400 
 

Fig. 18 Kidney of duckling treated with aflatoxin, Group 5, showing coagulative necrosis of 
tubular epithelial cells characterised by hypereosinophilic cytoplasm and pyknotic nuclei 

(arrowhead). H&E stain x 400 
 

Fig. 19 Kidney of duckling treated with aflatoxin, Group 5, showing hyaline  
casts (Hc) in the lumen of some renal convoluted tubules. H&E stain x 400. 

 

7. IMPROVE LIVER AND KIDNEY 
TISSUES BY USING PROPOLIS 
EXTRACT  

 
7.1 Ducklings Received Aflatoxin B1 Plus 

Propolis 2% (G 1) 
 
The livers of the treated ducklings showed 
congestion of the central veins, portal blood 
vessels. Perivascular edemas infiltrated with 
mononuclear inflammatory cells were noticed in 
few cases. There were fibrin thrombi partially or 
completely occluded the lumen of the portal 
veins; the portal areas revealed a mild 
hyperplastic proliferation of the bile duct 
epithelium (Fig. 20). Multifocally, the surrounded 
hepatocytes exhibited mild to moderate 
degeneration characterised by discrete pale 
variable sizes cytoplasmic vacuoles (Fig. 21). 

Occasionally, individual coagulative necrosis of 
the hepatocytes hypereosinophilic cytoplasm and 
pyknosis shrunken hepatic cells with 
hypereosinophilic cytoplasm and pyknotic nuclei 
were also noticed (Fig. 22).   
 

The examined kidneys revealed congestion of 
the renal blood vessels and intertubular 
capillaries. The renal cortex revealed 
perivascular oedema mixed with few numbers of 
lymphocytes. Rarely, glomerular tufts exhibited 
necrosis of mesangial/endothelial cells 
characterised by hypereosinophilic cytoplasm 
and pyknosis Multifocally, the cortical renal 
tubules were lined by swollen, and vacuolated 
epithelial cells (degeneration) (Fig. 23) or 
occasionally by epithelial cells with 
hypereosinophilic cytoplasm and pyknotic nuclei 
(necrosis) (Fig. 24). 

 



Fig. 20. Liver of duckling treated with aflatoxin and propolis at 2%, Group 1, showing fibrin 
thrombus (Th) in the lumen of the 
duct epithelium (arrowhead). Note also cytoplasmic vacuoles in the hepatocytes. H&E stain x 

Fig. 21. Liver of duckling treated with aflatoxin plus propolis extract at 2%, Group 1, showing 
individual coagulative necrosis of the hepatocytes with hypereosinophilic cytoplasm and 

pyknotic nuclei (arrowhead). H&E stain x 400

Fig. 22. Kidney of duckling treated with aflatoxin plus propolis extract at 2%, Group 1, showing 
vacuolar and hydropic degenera

 

Fig. 23 High power of the previous figure showing degenerated renal tubules lined by swollen, 
vacuolated epithelial cells (arrowhead). H&E stain x 400

Fig. 24 Kidney of duckling treated with aflatoxin plus pr
necrotic renal tubules lined by epithelial cells with hypereosinophilic cytoplasm and pyknotic 

nuclei (arrowhead). H&E stain x 400
 

7.2 Ducklings Received Aflatoxin B
Propolis 5% (G 2) 

 

The livers showed congestion of the portal blood 
vessels and leucocytic cellular infiltration in the 
portal areas particularly lymphocytes 
Fibrin thrombi partially or completely occluded 
the lumen of the portal veins were attached to 
the blood vessel wall (Fig. 26).
degenerative changes of the hepatocytes in the 
form of vacuolar and hydropic degeneration were 
commonly observed around central veins 
27). Occasionally, individual to random areas of 
coagulative necrosis characterised by retention 
of hepatic cord architecture and shrunken 
hepatocytes with hypereosinophilic cytoplasm 
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Liver of duckling treated with aflatoxin and propolis at 2%, Group 1, showing fibrin 

thrombus (Th) in the lumen of the portal vein and the mild hyperplastic proliferation of the bile 
duct epithelium (arrowhead). Note also cytoplasmic vacuoles in the hepatocytes. H&E stain x 

400 
 

Liver of duckling treated with aflatoxin plus propolis extract at 2%, Group 1, showing 
idual coagulative necrosis of the hepatocytes with hypereosinophilic cytoplasm and 

pyknotic nuclei (arrowhead). H&E stain x 400 
 

Kidney of duckling treated with aflatoxin plus propolis extract at 2%, Group 1, showing 
vacuolar and hydropic degeneration (D) of renal tubules. H&E stain x 200

 
Fig. 23 High power of the previous figure showing degenerated renal tubules lined by swollen, 

vacuolated epithelial cells (arrowhead). H&E stain x 400 
 

Fig. 24 Kidney of duckling treated with aflatoxin plus propolis extract at 2%, Group 1, showing 
necrotic renal tubules lined by epithelial cells with hypereosinophilic cytoplasm and pyknotic 

nuclei (arrowhead). H&E stain x 400 

Aflatoxin B1 plus 

The livers showed congestion of the portal blood 
vessels and leucocytic cellular infiltration in the 
portal areas particularly lymphocytes (Fig. 25). 
Fibrin thrombi partially or completely occluded 

veins were attached to 
(Fig. 26). Multifocally, 

degenerative changes of the hepatocytes in the 
form of vacuolar and hydropic degeneration were 
commonly observed around central veins (Fig. 

Occasionally, individual to random areas of 
characterised by retention 

of hepatic cord architecture and shrunken 
hepatocytes with hypereosinophilic cytoplasm 

and pyknotic nuclei were noticed (Fig. 28).
portal areas revealed mild hyperplasia of the 
biliary epithelium. Furthermore, periductal 
infiltrate by moderate numbers of lymphocytes 
was also detected (Fig. 29).  
 
The examined kidneys revealed congestion of 
the cortical blood vessels and intertubular 
capillaries with focal areas of intertubular 
haemorrhages (Fig. 30). Rarely, the blood 
vessels revealed hypertrophy and vacuolar 
degeneration of the wall. Multifocally, the 
proximal and distal convoluted tubules in the 
renal cortex showed either coagulative necrosis 
or degenerative changes characterised by cloudy 
swelling, vacuolar and hydropic deg
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Liver of duckling treated with aflatoxin and propolis at 2%, Group 1, showing fibrin 
vein and the mild hyperplastic proliferation of the bile 

duct epithelium (arrowhead). Note also cytoplasmic vacuoles in the hepatocytes. H&E stain x 

Liver of duckling treated with aflatoxin plus propolis extract at 2%, Group 1, showing 
idual coagulative necrosis of the hepatocytes with hypereosinophilic cytoplasm and 

Kidney of duckling treated with aflatoxin plus propolis extract at 2%, Group 1, showing 
tion (D) of renal tubules. H&E stain x 200 

 

Fig. 23 High power of the previous figure showing degenerated renal tubules lined by swollen, 

opolis extract at 2%, Group 1, showing 
necrotic renal tubules lined by epithelial cells with hypereosinophilic cytoplasm and pyknotic 

(Fig. 28).  The 
portal areas revealed mild hyperplasia of the 
biliary epithelium. Furthermore, periductal 

iltrate by moderate numbers of lymphocytes 

The examined kidneys revealed congestion of 
the cortical blood vessels and intertubular 
capillaries with focal areas of intertubular 

Rarely, the blood 
revealed hypertrophy and vacuolar 

degeneration of the wall. Multifocally, the 
proximal and distal convoluted tubules in the 
renal cortex showed either coagulative necrosis 
or degenerative changes characterised by cloudy 
swelling, vacuolar and hydropic degeneration of 



their lining epithelium (Fig. 31). Necrotic tubular 
epithelial cells were hypereosinophilic with 
shrunken, pyknotic nuclei, loss of cellular detail, 
and karyolysis (Fig. 32). Degenerated tubular 
epithelial cells were occasionally swollen with 
pale vacuolated cytoplasm (Fig.33).
 

7.3 Ducklings Received Aflatoxin B
Propolis 10% (G 3) 

 
The livers of the treated ducklings showed 
congestion of the central veins and portal blood 
 

Fig. 25. Liver of duckling treated with aflatoxin and propolis 5%, Group 2, showing individual 
coagulative necrosis of the hepatocytes with hypereosinophilic cytoplasm and 

Fig. 26. Liver of duckling treated with aflatoxin p
congestion of the portal blood vessels (V) and lymphocytic cellular infiltration (L) in the portal 

Fig. 27. Liver of duckling treated with aflatoxin plus propolis extract at 5%, Group 2, 
fibrin thrombus (Th) were attached to the wall of the 

 

Fig. 28. Liver of duckling treated with aflatoxin plus propolis extract at 5%, Group 1, showing 
vacuolar and hydropic degeneration (arrow) of the hepatocyte

Fig. 29. Liver of duckling treated with aflatoxin extract plus 
individual coagulative necrosis of the hepatocytes with hypereosinophilic cytoplasm and 

pyknoticnuclei

Fig. 30. Kidney of duckling treated with aflatoxin plus propolis extract at 5%, Group 2, showing 
congestion of the cortical blood vessels (V) and intertubular capillaries with focal areas of 

intertubular 
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Necrotic tubular 
epithelial cells were hypereosinophilic with 
shrunken, pyknotic nuclei, loss of cellular detail, 

Degenerated tubular 
epithelial cells were occasionally swollen with 

). 

Ducklings Received Aflatoxin B1 Plus 

The livers of the treated ducklings showed 
congestion of the central veins and portal blood 

vessels, with mild perivascular inflammatory 
cellular infiltration mainly lymphocytes 
Multifocally, there were random areas of vacuolar 
and hydropic degeneration of the hepatocytes 
characterised by swollen pale vacuolated 
cytoplasm (Fig. 35). Occasionally, individual 
coagulative necrosis of the hepatocytes 
characterised by retention of hepatic cord 
architecture and shrunken hepatocytes with 
hypereosinophilic cytoplasm and pyknotic nuclei 
were noticed.  

 
Liver of duckling treated with aflatoxin and propolis 5%, Group 2, showing individual 

coagulative necrosis of the hepatocytes with hypereosinophilic cytoplasm and pyknoticnuclei
(arrow). H&E stain x 400 

 
Liver of duckling treated with aflatoxin plus propolis extract at 5%, Group 2, showing 

congestion of the portal blood vessels (V) and lymphocytic cellular infiltration (L) in the portal 
areas. H&E stain x 400 

 
Liver of duckling treated with aflatoxin plus propolis extract at 5%, Group 2, 

fibrin thrombus (Th) were attached to the wall of the portal vein (Pv). H&E stain x 100

 
Liver of duckling treated with aflatoxin plus propolis extract at 5%, Group 1, showing 

vacuolar and hydropic degeneration (arrow) of the hepatocytes around central veins (CV). H&E 
stain x 200 

 
Liver of duckling treated with aflatoxin extract plus propolis at 5%, Group 2, showing 

individual coagulative necrosis of the hepatocytes with hypereosinophilic cytoplasm and 
pyknoticnuclei (arrow). H&E stain x 400 

 
Kidney of duckling treated with aflatoxin plus propolis extract at 5%, Group 2, showing 

congestion of the cortical blood vessels (V) and intertubular capillaries with focal areas of 
intertubular haemorrhages (H). H&E stain x 100 
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vessels, with mild perivascular inflammatory 
cellular infiltration mainly lymphocytes (Fig. 34). 
Multifocally, there were random areas of vacuolar 
and hydropic degeneration of the hepatocytes 
characterised by swollen pale vacuolated 

casionally, individual 
coagulative necrosis of the hepatocytes 
characterised by retention of hepatic cord 
architecture and shrunken hepatocytes with 
hypereosinophilic cytoplasm and pyknotic nuclei 

 

Liver of duckling treated with aflatoxin and propolis 5%, Group 2, showing individual 
pyknoticnuclei 

lus propolis extract at 5%, Group 2, showing 
congestion of the portal blood vessels (V) and lymphocytic cellular infiltration (L) in the portal 

Liver of duckling treated with aflatoxin plus propolis extract at 5%, Group 2, showing 
vein (Pv). H&E stain x 100 

 

Liver of duckling treated with aflatoxin plus propolis extract at 5%, Group 1, showing 
s around central veins (CV). H&E 

5%, Group 2, showing 
individual coagulative necrosis of the hepatocytes with hypereosinophilic cytoplasm and 

Kidney of duckling treated with aflatoxin plus propolis extract at 5%, Group 2, showing 
congestion of the cortical blood vessels (V) and intertubular capillaries with focal areas of 



Fig. 31. Kidney of duckling treated with aflatoxin plus propolis extract at 5%, Group 2, showing 
coagulative necrosis (N) and degenerative changes (D) of the lining epithelium of proximal and 

distal convoluted tubules in the renal cortex. H&E stain x 200

Fig. 32. Kidney of duckling treated with aflatoxin plus propolis extract at 5%, Group 2, showing 
necrotic tubular epithelial cells with shrunken, pyknotic nuclei

detail, and karyolysis(arrow). H&E stain x 400

Fig. 33. Kidney of duckling treated with aflatoxin plus propolis extract at 5%, Group 2, showing 
degenerated tubular epithelial cells with swollen pale vacuolated cytoplasm (arrowhead). H&E 

 
The examined kidneys revealed congestion 
the renal blood vessels and intertubular 
capillaries with focal areas of intertubular 
haemorrhages (Fig. 36).  The glomeruli and renal 
convoluted tubules in both cortex and medulla 
revealed normal histological appearance similar 
 

Fig. 34. Liver of duckling treated with aflatoxin plus propolis extract at 10%, Group 3, showing 
congestion of the portal blood vessels (Pv), with mild perivascular inflammatory cellular 

infiltration, 

Fig. 35. Liver of duckling treated with aflatoxin plus propolis extract at 10%, Group 3, showing 
random areas of vacuolar and hydropic degeneration (D) of the hepatocytes characterised by 

swollen pale vacuolated cy

Fig. 36. Kidney of duckling treated with aflatoxin plus propolis extract at 10%, Group 3, 
showing congestion of the renal blood vessels (V) and intertubular capillaries with focal areas 

of intertubular 

Fig. 37. Kidney of duckling treated with aflatoxin plus propolis extract at 10%, Group 3, 
showing the normal histological appearance of the glomeruli (G) and renal convoluted tubules 

(T) in the cortex. H&E stain x 200
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Kidney of duckling treated with aflatoxin plus propolis extract at 5%, Group 2, showing 

coagulative necrosis (N) and degenerative changes (D) of the lining epithelium of proximal and 
distal convoluted tubules in the renal cortex. H&E stain x 200 

 
Kidney of duckling treated with aflatoxin plus propolis extract at 5%, Group 2, showing 

necrotic tubular epithelial cells with shrunken, pyknotic nuclei (arrowhead), loss of cellular 
detail, and karyolysis(arrow). H&E stain x 400 

 
of duckling treated with aflatoxin plus propolis extract at 5%, Group 2, showing 

degenerated tubular epithelial cells with swollen pale vacuolated cytoplasm (arrowhead). H&E 
stain x 400.cytoplasm 

The examined kidneys revealed congestion of 
the renal blood vessels and intertubular 
capillaries with focal areas of intertubular 

The glomeruli and renal 
convoluted tubules in both cortex and medulla 
revealed normal histological appearance similar 

to the control group. It was an enhancement
shown in (Fig. 37). Rarely, few tubules were lined 
by swollen, vacuolated epithelial cells 
(degeneration) or by epithelial cells with 
hypereosinophilic cytoplasm and pyknotic nuclei 
(necrosis). It was the best concentration

 
Liver of duckling treated with aflatoxin plus propolis extract at 10%, Group 3, showing 

congestion of the portal blood vessels (Pv), with mild perivascular inflammatory cellular 
 mainly lymphocytes (L). H&E stain x 400 

 
Liver of duckling treated with aflatoxin plus propolis extract at 10%, Group 3, showing 

random areas of vacuolar and hydropic degeneration (D) of the hepatocytes characterised by 
swollen pale vacuolated cytoplasm. H&E stain x 200 

 
Kidney of duckling treated with aflatoxin plus propolis extract at 10%, Group 3, 

showing congestion of the renal blood vessels (V) and intertubular capillaries with focal areas 
of intertubular haemorrhages (H). H&E stain x 200 

 
Kidney of duckling treated with aflatoxin plus propolis extract at 10%, Group 3, 

histological appearance of the glomeruli (G) and renal convoluted tubules 
(T) in the cortex. H&E stain x 200 
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Kidney of duckling treated with aflatoxin plus propolis extract at 5%, Group 2, showing 
coagulative necrosis (N) and degenerative changes (D) of the lining epithelium of proximal and 

Kidney of duckling treated with aflatoxin plus propolis extract at 5%, Group 2, showing 
(arrowhead), loss of cellular 

of duckling treated with aflatoxin plus propolis extract at 5%, Group 2, showing 
degenerated tubular epithelial cells with swollen pale vacuolated cytoplasm (arrowhead). H&E 

enhancement as 
Rarely, few tubules were lined 

by swollen, vacuolated epithelial cells 
(degeneration) or by epithelial cells with 
hypereosinophilic cytoplasm and pyknotic nuclei 
(necrosis). It was the best concentration used. 

 

Liver of duckling treated with aflatoxin plus propolis extract at 10%, Group 3, showing 
congestion of the portal blood vessels (Pv), with mild perivascular inflammatory cellular 

Liver of duckling treated with aflatoxin plus propolis extract at 10%, Group 3, showing 
random areas of vacuolar and hydropic degeneration (D) of the hepatocytes characterised by 

Kidney of duckling treated with aflatoxin plus propolis extract at 10%, Group 3, 
showing congestion of the renal blood vessels (V) and intertubular capillaries with focal areas 

Kidney of duckling treated with aflatoxin plus propolis extract at 10%, Group 3, 
histological appearance of the glomeruli (G) and renal convoluted tubules 



Fig. 38. Liver of duckling treated with aflatoxin plus propolis extract at 20%, Group 4, showing 
mild vacuolar and hydropic degeneration of the hepatocytes characterised by swollen pale 

vacuolated cytoplasm (

Fig. 39. Liver of duckling treated with aflato
massive areas of haemorrhages

Fig. 40. Liver of duckling treated with aflatoxin plus propolis extract at 20%, Group 4, showing 
massive areas of haemorrhages

Fig. 41. Kidney of duckling treated with aflatoxin plus propolis extract at 20%, Group 4, 
showing the normal histological appearance of renal convoluted tubules (T) in the cortex. H&E 

 

7.4 Ducklings Received Aflatoxin B
Propolis 20% (G 4) 

 
The microscopical examination of livers showed 
congestion of the central veins and portal blood 
vessels. Multifocally, mild vacuolar and hydropic 
degeneration of the hepatocytes characterised 
by swollen pale vacuolated cytoplasm were seen 
(Fig. 38). However, variable areas of hepatic 
parenchyma preserve normal histological criteria 
as a result of liver improvement.  
 
The examined kidneys revealed congestion of 
the renal blood vessels and intertubular 
capillaries. The renal cortex revealed massive 
areas of haemorrhages around the congested 
blood vessel (Fig. 39) and in between the 
convoluted tubules (Fig. 40). Moreover, the 
glomeruli and renal convoluted tubules in both 
cortex and medulla revealed normal histological 
appearance similar to the control group 
It was improved exhibit the renal cortex revealed 
massive areas of haemorrhages
congested blood vessel. 
 
Similar results were obtained by many 
investigators. Bibu [28], Gimeno 
that one to seven day old duckling given a 
with a concentration  of  300 to 600 ppb of AFB
for 7 to 14 days had serious hepatic lesions, as 
well as significant death rate. Bautista
concluded that, the toxicity of aflatoxins, in 
general, may be categorised as acute or chronic. 
Acute aflatoxicosis causes marked signs of 
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reated with aflatoxin plus propolis extract at 20%, Group 4, showing 

mild vacuolar and hydropic degeneration of the hepatocytes characterised by swollen pale 
vacuolated cytoplasm (arrow head). H&E stain x 200 

 
Liver of duckling treated with aflatoxin plus propolis extract at 20%, Group 4, showing 

haemorrhages (H) around the congested blood vessel (V). H&E stain x 100
 

Liver of duckling treated with aflatoxin plus propolis extract at 20%, Group 4, showing 
haemorrhages (H) in between the convoluted tubules. H&E stain x 200

 
Kidney of duckling treated with aflatoxin plus propolis extract at 20%, Group 4, 

histological appearance of renal convoluted tubules (T) in the cortex. H&E 
stain x 400 

Ducklings Received Aflatoxin B1 Plus 

The microscopical examination of livers showed 
congestion of the central veins and portal blood 
vessels. Multifocally, mild vacuolar and hydropic 

hepatocytes characterised 
by swollen pale vacuolated cytoplasm were seen 

However, variable areas of hepatic 
parenchyma preserve normal histological criteria 

The examined kidneys revealed congestion of 
l blood vessels and intertubular 

capillaries. The renal cortex revealed massive 
around the congested 
and in between the 

Moreover, the 
glomeruli and renal convoluted tubules in both 
cortex and medulla revealed normal histological 

group (Fig. 41). 
It was improved exhibit the renal cortex revealed 

haemorrhages around the 

Similar results were obtained by many 
 [47] reported 

old duckling given a feed 
of  300 to 600 ppb of AFB1 

for 7 to 14 days had serious hepatic lesions, as 
Bautista et al. [48] 

the toxicity of aflatoxins, in 
general, may be categorised as acute or chronic. 
Acute aflatoxicosis causes marked signs of 

disease or death. The liver is usually pale, 
atrophied or necrotic. Symptoms include loss of 
appetite and lethargy leading to d
aflatoxicosis are not readily discernible in 
affected animals. Visible symptoms may include 
reduced growth, appetite, and feed efficiency. 
The liver may appear normal but histological 
examination will likely reveal abnormalities. 
Aflatoxins had detrimental effects, which 
increased with level, on phagocytotic ability and 
tumour necrosis factor-like substance secretion 
[49] and caused liver damage [50
acts as an inhibitor of protein synthesis and, 
subsequently, dividing cells and t
high protein turnover such as that found in the 
liver, immune system or gut epithelium, which is 
most susceptible to the toxic effects of AF. In this 
respect, exposure to AF has been demonstrated 
to suppress the immune response in poultry. AF
can repress the development of the thymus 
gland or influence the relative weight of the bursa 
of Fabricius, which may result in serious 
deficiencies in both cellular and antibody 
responsiveness of the chicken immune system 
[51]. 
 

8. CONCLUSION 
 
This study is one of the first where an 
antimicrobial property of propolis against 
flavus fungus which contaminant chicken and 
fish feeds. These results suggest that the 
propolis extract is excellent antifungal activities. 
This approach is considered as an 
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reated with aflatoxin plus propolis extract at 20%, Group 4, showing 
mild vacuolar and hydropic degeneration of the hepatocytes characterised by swollen pale 

xin plus propolis extract at 20%, Group 4, showing 
(H) around the congested blood vessel (V). H&E stain x 100 

Liver of duckling treated with aflatoxin plus propolis extract at 20%, Group 4, showing 
(H) in between the convoluted tubules. H&E stain x 200 

Kidney of duckling treated with aflatoxin plus propolis extract at 20%, Group 4, 
histological appearance of renal convoluted tubules (T) in the cortex. H&E 

disease or death. The liver is usually pale, 
atrophied or necrotic. Symptoms include loss of 
appetite and lethargy leading to death. Chronic 
aflatoxicosis are not readily discernible in 
affected animals. Visible symptoms may include 
reduced growth, appetite, and feed efficiency. 
The liver may appear normal but histological 
examination will likely reveal abnormalities. 

ad detrimental effects, which 
increased with level, on phagocytotic ability and 

like substance secretion 
[49] and caused liver damage [50] in ducks. AF 
acts as an inhibitor of protein synthesis and, 
subsequently, dividing cells and tissues with a 
high protein turnover such as that found in the 
liver, immune system or gut epithelium, which is 
most susceptible to the toxic effects of AF. In this 
respect, exposure to AF has been demonstrated 
to suppress the immune response in poultry. AF 
can repress the development of the thymus 
gland or influence the relative weight of the bursa 
of Fabricius, which may result in serious 
deficiencies in both cellular and antibody 

of the chicken immune system 

This study is one of the first where an 
antimicrobial property of propolis against A. 

fungus which contaminant chicken and 
fish feeds. These results suggest that the 
propolis extract is excellent antifungal activities. 

an environmental 
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friendly approach in contrast to physical and 
biological techniques of detoxification. Various 
methods of decontamination are found to vary in 
their efficacy in toxin removal from feed products. 
The cost of the decontamination process is very 
important in choosing the cheapest and the most 
effective method in aflatoxin removal from the 
contaminated feed products. 

 
CONSENT 
 
It is not applicable. 

 
ETHICAL APPROVAL 
 
As per international standard or university 
standard ethical approval has been collected and 
preserved by the authors. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 
1. Pittet A. Natural occurrence of mycotoxins 

in foods and feeds – an updated review, 
Rev. Méd. Vét. 1998;149:479–492. 

2. Vasanthi S, Bhat RV. Mycotoxins in foods-
occurrence, health and economic signifi-
cance and food control measures. Ind. J. 
Med. Res. 1998;108:212-224. 

3. Fink-Gremmels J. Mycotoxins in cattle 
feeds and carryover to dairy milk: A review. 
Food Addit. Contam. 2008;25(2):172-180. 

4. Wu J, Miller D, Cayman EA. Bt maize 
andmycotoxin reduction: Economic 
impacts in the United States and the 
developing world. J. Toxicol. Toxin Rev. 
2004;23:397-424. 

5. Upadhaya SD, Park MA, Jong KHA. 
Review: Mycotoxins and their 
biotransformation in the rumen. Asian-
Aust. J. Anim. Sci. 2010;23(9):1250–60. 

6. Krnjaja V, Stojanović Lj, Cmiljanić R, 
Trenkovski S, Tomašević D. The 
prescience of potentially toxigenic fungi in 
poultry feed. Biotechnology in Animal 
Husbandry. 2008;24(5-6):87-93. 

7. Anonymous. Feed quality problems and 
management strategies. 
Available:http://repository.seafdec.org.ph 
on July 31, 2017 at 8:04 PM CST; cited 
from Cruz PS. Fish nutrition and feeds '94 
proceedings. Proceedings of the National 

Seminar-Workshop on Fish Nutrition           
and Feeds; SEAFDEC Aquaculture 
Department, Iloilo, Philippines. 1996;64-73. 

8. Dalvi RR. An overview of aflatoxicosis of 
Poultry: Its characteristics, prevention and 
reduction. Vet. Res. Commun. 1986;10(1): 
429-443. 

9. Silici S, Unlu M, Vardar-Unlu G. Anti-
bacterial activity and phytochemical 
evidence for the plant origin of Turkish 
propolis from different regions. World J 
Micro Biot. 2007;23:1797-1803. 

10. Simone-Finstrom M, Spivak M. Propolis 
and bee health: The natural history and 
significance of resin use by honey bees. 
Apidologie. 2010;41:295-311. 

11. Mavri A, Abramovic H, Polak T, Bertocelj J, 
Jamnik P, Mozina SS, Jersek B. Chemical 
properties and antioxidant and anti-
microbial activities of Slovenian propolis. 
Chem Biodivers. 2012;9:1545-1558. 

12. Ammar MI, El-Naggar MA. Screening and 
characterization of fungi and their 
associated Mycotoxins in some Fruit 
Crops. International Journal of Advanced 
Research. 2014;2(4):1216-27. 

13. Özdemir AE, Çandir EE, Kaplankiran M, 
Soylu EMN, Şahinler A. Gül. The effects of 
ethanol-dissolved propolis on the storage 
of grapefruit cv. Star Ruby. Turkish Journal 
of Agriculture and Forestry. 2010;34:155-
162. 

14. Ngoepe EC, Straker C. Propolis as a 
natural antimicrobial agent for control of 
fungal pathogens of plants. Ph. D. Honours 
dissertation submitted to the University of 
the Witwatersrand, South Africa; 2004. 

15. Giovanelli LC. Evaluation of an ethanolic 
extract of propolis as a potential pre- and 
post-harvest fungicide for ‘Fuerte’ avocado 
(Persea americana Mill.) fruits and 
orchards. M.Sc. degree, Faculty of 
Science, University of the Witwatersrand, 
Johannesburg. 2008;113. 

16. Embaby EM, Nahed M. Ayaat, Mona M. 
Abd El-Galil, Nassr-Allah Abdel-Hamid, 
Mona M. Gouda. Mycoflora and mycotoxin 
contaminated chicken and fish feeds. 
Middle East Journal of Applied Sciences. 
2015;05(04):1044-54. 

17. Mehrim AI, Salem MF. Medicinal herbs 
against aflatoxicosis in Nile tilapia 
(Oreochromis niloticus): Clinical signs, 
postmortem lesions and liver histopatho-
logical changes. Egy. J. aquac. 2013;3(1): 
13-25. 
ISSN: 2090-7877 



 
 
 
 

Ayaat et al.; MRJI, 25(6): 1-19, 2018; Article no.MRJI.43773 
 
 

 
18 

 

18. NRC. Nutrient requirements of poultry. 9th 
rev. ed. Natl. Acad. Press, Washington, 
DC; 1994. 

19. Wan XL, Yang ZB, Yang WR, Jiang SZ, 
Zhang GG, Johnston SL, Chi F. Toxicity of 
increasing aflatoxin B1 concentrations from 
contaminated corn with or without clay 
adsorbent supplementation in ducklings. 
Poultry Science. 2013;92:1244–53. 

20. Barham D, Trinder P. An improved colour 
reagent for the determination of blood 
glucose by the oxidase system. Analyst. 
1972;97(151):142-45. 

21. Bartels H, Bohmer M, Heirli C. Serum 
creatinine determination without protein 
preciptation. Clin. Chem. Acta. 1972;37: 
193–197. 

22. Drury AA, Wallington EA. Carleton`s 
histological technique. 5th Ed., Oxford 
University press, New York, Toronto; 1980. 

23. Saddiq AA, Kalifa SA. Impact of fungal 
content of some Arabic nuts to induce 
kidney toxicity and agonistic action of 
natural resources. African Journal of 
Microbiology Research. 2011;5(9):1046-
1056. 

24. Omar N. Effect of some aflatoxins on a 
lymphatic organ (spleen) of male albino 
rats (Histopathological Study) .The 
Egyptian Journal of Hospital Medicine. 
2002;48:357–367. 

25. Snedecor GW, Cochran WG. Statistical 
methods. 7

th
 Ed. Lowa state Univ. Press. 

Ames lowa, USA; 1989. 
26. Duncan DB. Multiple rang and multiple F 

test. Biometrics. 1955;11:1-42. 
27. Gimeno A. Los hongos y las Micotoxinas 

en la Alimentacion Animal ;Conceptos, 
Problemas, control y Recomenaciones. 
2000;1-49. 
Available:www.engormix.com(Ira:mictotoxi
nas.Seccionenespanol)(consultado 

28. Bibu KJ. Aflatoxicosis in a white pekin 
duck. Veterinary World. 2011;4(5):215. 
Available:www.veterinary world .org 25-03 

29. Mariana VG, María LF, Silvia LRG, Pardo 
AG, Pose GN. Mycotoxins and 
mycotoxigenic fungi in poultry feed for 
food-producing animals. The Scientific 
World Journal. 2014;9.  
[Article ID 968215] 

30. Gauthier J, Ludlow R. Chicken health for 
dummies, poultry feeds and feeding. 
Poultry Feeds and Feeding. Hand Book, 
Canadian Poultry Consultants Ltd. 2016; 
(Chapter II):1-877-449-3447. 

31. Wu J, Miller D, Casman EA. Bt maize and 
mycotoxin reduction: Economic impacts in 
the United States and the developing 
world. J. Toxicol. Toxin Rev. 2004;23:397-
424.  

32. Yunus AW, Razzazi-Fazeli E, Bohm J. 
Aflatoxin B1 in affecting broiler’s 
performance, immunity, and gastroin-
testinal tract: A review of history and 
contemporary issues. Toxins. 2011;3:566-
590. 

33. Bintvihok A. Controlling aflatoxin danger to 
duck and duck meat. World Poultry Sci J. 
2001;17:18-20. 

34. Anjum AD. Outbreak of infectious bursal 
disease in vaccinated chickens due to 
aflatoxicosis. Indian Journal of Animal 
Science. 1994;71:322-324. 

35. Verma D. New facts about mycotoxin 
control-intensive research in the field of 
mycotoxin deactivation gives new insights! 
Biomin India; 2007. 

36. Chen X, Grenier B, Applegate TJ. 
Applegate aflatoxins in poultry. Purdue 
Animal Sciences Purdue extension. 2013; 
6. 
Available:www.ag.purdue.edu/ANSC, 
www.Extension. Purdue. Edu 

37. Mabbett T. Keep feeds free from fungi. 
African Farming. View at Google Scholar. 
2004;15–16. 

38. Radziejewska RC, Stuper K, Szablewski T. 
Microflora and mycotoxin contamination in 
poultry feed mixtures from western Poland. 
Annals of Agricultural and Environmental 
Medicine. 2013;20(1):30–35. 

39. Greco (Mariana) V, Franchi (María) L, 
Golba (Silvia) LR, Pardo AG, Pose GN. 
Mycotoxins and mycotoxigenic fungi in 
poultry feed for food-producing animals. 
The Scientific World Journal. 2014;9. 
[Article ID 968215] 

40. Chang, W.; Xie, Q.; Zheng, A.; Zhang, S.; 
Chen, Z.; Wang, J.; Liu, G. and Cai, H. 
Effects of aflatoxins on growth 
performance and skeletal muscle of Cherry 
Valley meat male ducks. Animal Nutrition. 
2016; 2, 186-191. 

41. Akande KE, Abubakar MM, Adegbola TA,  
Bogoro SE. Nutritional and health implica-
tions of mycotoxins in animal feeds: A 
review. Pakistan J. Nutr. 2006;5(5):398-
403. 

42. Sultana N, Hanif NQ. Mycotoxin conta-
mination in cattle feed and feed 
ingredients. Pakistan Vet. J. 2009;29(4): 
211-213. 



 
 
 
 

Ayaat et al.; MRJI, 25(6): 1-19, 2018; Article no.MRJI.43773 
 
 

 
19 

 

43. Grenier B, Applegate TJ. Modulation of 
intestinal functions through the mycotoxin 
ingestion. Toxins; 2012. 

44. Ortatatli M, Oguz H. Ameliorative effects of 
dietary clinoptilolite on pathological 
changes in broiler chicken during afla-
toxicosis. Res .Vet. Sci. 2002;71:59-66. 

45. Verma J, Johri TS, Swain BK, Ameena S. 
Effect of graded levels of aflatoxin, 
ochratoxin and their combinations on the 
performance and immune response of 
broilers. British Poultry Science. 2004;45: 
512-518. 

46. Andretta I, Kipper M, Lehnen CR, 
Hauschild L, Vale MM, Lovatto PA. Meta-
analytical study of productive and 
nutritional interactions of mycotoxins in 
broilers. Poultry Science. 2011;90:1934-
1940. 

47. Gimeno A. Revision generica del problema 
de los hongos  y las micotoxinas en la 
alimentaction animal. 1999;1-53. 
Available:www.mycotoxin.com  

48. Bautista MN, Lavilla-Pitogo CR, Subosa 
PF, Bagino ET. Aflatoxin B1 contamination 
of shrimp feeds and its effect on growth 
and hepatopancreas of pre-adult Penaeus 
monodon. J. Sci. Food Agric. 1994;65:5-
11. 

49. Cheng YH, Shen TF, Chen BJ. Induction 
of changes in morphology, reactive 
nitrogen/ oxygen intermediates and 
apoptosis of duck macrophages by 
aflatoxin B1. Asian-australas. J. Anim. Sci. 
2002;11:1639–1645. 

50. Ostrowski-Meissner HT. Effect of conta-
mination of diets with aflatoxins on  
growing ducks and chickens. Trop.             
Anim. Health Prod. 1983;15:161–           
168. 

51. Celik I, Oguz H, Demet O, Donmez HH, 
Boydak M, Sur E. Efficacy of polyvi-
nylpolypyrrolidone in reducing the immu-
notoxicity of aflatoxin in growing broilers. 
British Poultry Science. 2000;41:430-   
439. 

_________________________________________________________________________________ 
© 2018 Ayaat et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sciencedomain.org/review-history/27920 


