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Materials & Methods: Five birds were used in three replicates for each treatment, in addition to a control
group that was given only sterile distilled water for 45 days. The fungal isolate was identified based on
morphological characteristics and confirmed through molecular techniques and sequencing.

Results: The identified 4. flavus strain was registered in the GenBank under the accession number
PV163084.1, marking a significant contribution as a documented Iraqi isolate. Experimental exposure of
poultry to the produced mycotoxins revealed notable histopathological alterations in the small intestine.
These changes included damage to the intestinal villi, characterized by a reduction in their number and
height, as well as narrowing of the intestinal lumen, in contrast to the control group, which exhibited
normal intestinal architecture. Therapeutic interventions were evaluated to mitigate the toxic effects.
Administration of a medicinal treatment to mycotoxin-exposed poultry resulted in partial restoration of
intestinal structure, including increased villus height, enhanced enterocyte development, and heightened
activity of endocrine cells within the intestinal crypts. Furthermore, dietary supplementation with clove
powder at a concentration of 5 g/kg feed led to improved intestinal morphology, evidenced by increased
enterocyte height, infiltration of immune cells, and elevated activity of enteroendocrine cells. Notably,
the combined treatment of AV Nystatin (I mL/liter of drinking water) and clove supplementation
demonstrated the most pronounced protective effects. This combination significantly enhanced the height
and integrity of intestinal villi, increased enterocyte proliferation, stimulated enteroendocrine cell activity,

Keywords: and promoted mucous gland development.
Aspergillus ﬂaV’{S , AV r_lystatin, Conclusion: These findings suggest that natural additives like cloves, especially when combined with
Polymerase chain reaction : antifungal agents, may offer a promising strategy to counteract the deleterious effects of 4. flavus
(PCR), Pellet feed, Poultry :  mycotoxins in poultry.
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1. Introduction

eed is the primary source of energy and nu-

trients necessary for the growth and health of

animals, especially in the poultry and live-

stock farming sector. The quality and safety

of feed are crucial factors in improving the
efficiency of animal production and ensuring the safety
of animal products intended for human consumption,
However, a serious threat facing this vital and important
sector is contamination with mycotoxins resulting from
fodder contamination of feed.[ 1, 2]. Mycotoxins are tox-
ic chemical compounds are produced by specific types
of fungi during their growing on food and feed material
[3]. The problem of mycotoxins is exacerbated by sev-
eral environmental and climatic conditions, including:
high temperatures and increased moisture during storage
or cultivation, which provide a suitable environment for
fungal growth and reproduction. Improper storage meth-
ods and transportation under unsuitable conditions are
also significant factors contributing to feed contamina-
tion with these toxins.

Aspergillus spp. is one of the most prominent fungal
genera responsible for mycotoxins production. The As-
pergillus flavus fungus, a member of the order Eurotia-
les and the class Ascomycota, the genus Aspergillus has
over 60 species known to cause infections in humans and
animals, is one of the most widespread and dangerous
fungal species. The genus Aspergillus comprises more
than 60 species known to cause infections in humans and
animals. 4. flavus produces a group of toxins, the most
important of which are aflatoxins, and it has been found
abundantly in poultry feed contaminated with fungi [4].
Poultry feeds mainly consist of ingredients rich in energy
& protein, including corn, peanuts, rice and cottonseed,
which create an ideal environment for the growth of 4.
flavus [5]. Generally, this particular strain is responsible
to the production of aflatoxin B1 and B2. Aflatoxin B1
(AFBI) is a major concern due to its known links to
cancer, genetic mutations, and congenital defects [6].
According to the International Agency for Research on
Cancer (IARC), aflatoxins are classified as group 1 hu-
man carcinogen. They also have serious effects on ani-
mal health, leading to impaired immunity, reduced feed
conversion, liver damage, and, in severe cases, death [7].

Chronic exposure to aflatoxins poses a risk to more
than five billion people living in developing countries
through the consumption of contaminated food and feed
[8]. Furthermore, Africa loses about 700 million USD
annually as a result of contamination of agricultural
commodities with mycotoxins [9]. Among the various
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mycotoxins, aflatoxins are considered the most im-
portant and dangerous mycotoxins that directly affect
the liver [10]. About 25% of food intended for human
consumption and animal feed is affected by fungal con-
tamination, which leads to huge economic losses in the
animal and agricultural production sectors [11]. 4. flavus
and the toxins it produces represent a major challenge
in animal nutrition. Therefore, managing these contami-
nants requires integrated strategies that include preven-
tion, detection, and rapid intervention to maintain feed
quality, animal health, and, consequently, the safety of
human consumers. The main objective of this study was
to isolate the A. flavus fungus from pelleted poultry feed
stored in the Animal Production Department, University
of Karbala, and to diagnose it morphologically and par-
tially, in addition to understanding the effect of the fun-
gal toxin on intestinal tissues.

2. Materials and Methods
2.1. Isolation

Samples of pelleted feed were collected for laboratory
isolation from the local poultry feed storehouse at the
Animal Production Department, University of Karbala.
Feed samples were taken randomly, with each sample
weighing 200 g. Samples of each type were mixed, and
a portion of them was taken for fungal isolation. A quan-
tity of 0.5 g of pelleted feed was spread onto sterile 9-cm
Petri dishes containing Potato Dextrose Agar (PDA) me-
dium. The medium was prepared by dissolving 42 g of
medium in one liter of distilled water.

Chloramphenicol (250 mg/L) was added to the medium
before it solidified. Prior to this, the medium had been
sterilized by autoclaving at 121 °C and 15 psi for 20 min-
utes. The plates were incubated at 2542 °C for 5-7 days
until fungal growth appears [12]. The fungal colonies
that developed on PDA were purified using the hyphal
end transfer technique. Growing fungal growths were
at first identified according to the shape of the colony,
reproductive structures and spores of each fungus. After
that colonies were purified using the hyphal tip trans-
fer technique for the purpose of final diagnosis, follow-
ing the approved taxonomic keys for genus and species
order. Then, the diagnosis of one of the fungal species
under study was further confirmed by polymerase chain
reaction (PCR) and nucleotide sequence determination
at the Asco Learning Center, Baghdad [13].

A fungal isolate known to occur in animal feed and
capable of producing mycotoxins was selected for fur-
ther study [14, 15]. Potato Dextrose Broth (PDB) liquid
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Figure 1. A) A. flavus colony on (PDA), B) The sporophyte of A. flavus is undivided, the conidiophore was unbranched and

ends in a head bearing conidia in chains

medium was prepared by adding chloramphenicol at a
concentration of 250 mg/L. The medium was distrib-
uted into 250 mL beakers. After sterilization and cool-
ing to room temperature, each beaker was inoculated,
in triplicate,with 5-mm diameter discs of the selected
fungal isolate. The cultures were incubated at 25+2 °C
for two weeks. For the extraction, the contents of each
beaker were mixed separately for three minutes using an
electric mixer. The mixture was then filtered under vac-
uum with a Buchner funnel. The resulting filtrate was
passed through a 0.45-micron bacterial filter to remove
any remaining cells. The final extracts were collected in
sterile glass bottles and stored in a refrigerator for up to
24 hours before use [12]. All procedures involving ani-
mals were performed in compliance with institutional
ethical standards and approved by the Animal Ethics
Committee of the University of Kerbala.

Broiler chicks of one type were obtained from a pri-
vate hatchery in province of Karbala Province. A poul-
try house was specially prepared with all the necessary
equipment for raising poultry. Standard management
and preventive health programs were implemented
throughout the experimental period to ensure proper
care and protection against diseases. The mycotoxin ex-
tract was administered orally to the chicks at a dose of
I mL per 50 g of body weight. Each treatment consist-
ed of five birds with three replicates, while the control
group received only sterile distilled water. The experi-
ment lasted for forty-five days, during which food and
water were provided free of charge until the end of the
research period. At the conclusion of the experiment, the
small intestine was excised and then preserved in 10%
neutral buffered formalin for histological examination.

2.2. Experiment design

1. Control group: Chicks were fed a standard feed
without any additives.

2. Mycotoxin group: Chicks were fed a standard diet
supplemented with mycotoxin.

3. Mycotoxint+AV Nystatin group: Chicks were fed a
standard diet with mycotoxin+AV Nystatin (1 mL/liter
of water).

4. Mycotoxintclove group: Chicks were fed a standard
feed with mycotoxin and cloves.

5. Mycotoxintclove+AV Nystatin group: Chicks were
fed a standard diet supplemented with mycotoxin+
cloves+AV Nystatin (1 mL/liter of water).

3. Results

3.1. Isolation and morphological and microscopic
description of A. flavas

The isolation results showed the presence of A. flavus
pathogens in Pelleted poultry feed (Figure 1). Colonies
appeared cottony white and rapidly changed to yellow-
ish- green or light olive- green. The colony texture was
cottony or woolly at first, then becomes granular with age
and increased spore production. Colonies grow rapidly,
were round and flat, and sometimes have radial wrinkles.
The conidiophores: were long, colorless,and rough-tex-
tured, arising from specialized basal cells called “foot
cells”. The vesicle, located at the end of the sporophyte,
is round or oval in shape and measured approximately
between 1800 and 2000 um. in diameter. Metulae and
Phialides were arranged in one or two rows of cells on the
vesicle, a characteristic feature that distinguishes this spe-
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Figure 2. The resulting bands from electrophoresis and of sizes (nitrogenous base pair, pb) are fixed on left side subordinate
DNA ladder

Figure 3. The phylogenetic tree shows the genetic relationship between the A. flavus isolated in this experiment and other iso-
lates of the same fungus previously registered at the NCBI

Note: The genetic kinship of the identified fungal isolates was studied through DNA nucleotide sequence analysis. The
obtained sequence was submitted to the Gene Bank to determine the extent of genetic kinship between the identified fun-
gal strains and other strains available in the NCBI database. The Iraqi isolate was registered under the accession number
PV163084.1. Based on the sequence analysis results, it is clear that the fungus isolated in this study is genetically distinct from
other fungi previously recorded at the NCBI. PCR technology plays a vital role in identifying fungi with unparalleled accu-
racy and speed. Unlike traditional methods, which rely on microscopic examination and phenotypic description and may be
inaccurate and time-consuming, PCR enables fungal identification through DNA analysis [18] explained that many fungal
species have been identified using nucleotide sequencing technology. For example, Aspergillus versicolor has been isolated and
identified from woods and also fish samples [19]. Similarly, fungal isolates from plants have been identified using molecular

sequencing techniques, as reported by [20].
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Figure 4. Photography of intestine small intestine photography demonstrates the damage in intestinal villi (black arrow) (H&E stain)

Note: The intestinal crypts decrease in number and thinner in lumen (yellow arrow).

cies from some other Aspergillus species. The conidia are
round or oval in shape, rough or very smooth in texture,
yellow to yellowish in color, and are gathered in the form
of clumps or long chains on the Phialides. Their diameter
range from 250-450 um [17, 18].

3.2. Molecular diagnosis of A. flavas

The results of DNA extraction of the fungal isolates un-
der study, followed by after submission its analysis using
the PCR technique, demonstrated successful amplifica-
tion of the target DNA. The PCR_amplified Products-
were approximately 1500 base pairs (bp) in size.

The results of the nitrogenous base sequence analysis
showed that isolate No. 2 belongs to the fungus A. flavus.

3.3. The mycotoxin effect of A. flavas on the tissues
of the small intestine of poultry is under study

Pathological tissue changes occur as a result of treating
poultry with under study toxins resulted in histopatho-
logical changes in the small intestine. These changes
are represented by damage to the intestinal, including
a reduction in their number and a small lumen (Figures
2, 3 and 4). In contrast, the control group, which was
not exposed to mycotoxins, exhibited normal intestinal
architecture and histological appearance (Figure 5). We
note that administration of AV Nystatin (1 ml/L of drink-

Figure 5. Small intestine photography show the normal state of enterocyte less number of goblet cells (yellow arrow) (H&E stain)

Note: Decrease of mucous cells in intestinal glands.
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Figure 6. Small intestine photography determines the increase height & enterocyte of intestinal villi (yellow arrow) (H&E stain)

Note: The intestinal crypts crowded & highly activity of endocrine (black arrow).

ing water) to poultry previously exposed to mycotoxins
resulted in partial restoration of intestinal morphology.
This treatment increased the height of the intestinal villi
and enterocytes, while the intestinal crypts appeared
more crowded and exhibited increased endocrine cell
activity (Figure 6). Supplementation with clove powder
at a concentration of 5 g/kg feed in poultry previously

exposed to mycotoxins also improved intestinal histolo-
gy. This treatment increased enterocyte height, enhanced
immune cell infiltration, and stimulated the activity of
enteroendocrine cells within the intestinal crypts (Fig-
ure 7). Furthermore, the combined administration of AV
Nystatin (1 ml/L of drinking water) and clove powder
to poultry previously exposed to mycotoxins produced

Figure 7. Small intestine photography show the height of enterocyte with increase of infiltration cells (yellow arrow) (H&E stain)

Note: The intestinal crypts highly activity of enteroendocrine (black arrow).
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Figure 8. Small intestine photography determines the increase height& enterocyte of intestinal villi (yellow arrow) (H&E stain)

Note. The intestinal crypts highly activity of enteroendocrine cells and increase of mucous glands (black arrow).

the most pronounced protective effects. This combined
treatment significantly increased the height of intestinal
villi and enterocytes, enhanced the activity of enteroen-
docrine cells within the intestinal crypts, and promoted
the development of mucous glands (Figure 8).

4. Discussion

The results showed that mycotoxins cause clear patho-
logical histological changes in the small intestine of
poultry. The intestine is one of the primary target organs
of mycotoxins, and damage to intestinal tissues nega-
tively affects nutrient absorption and the overall health
of the birds. The results confirm that mycotoxins cause
damage to the intestinal villi, such as reduced number
and smaller lumen. These observations are consistent
with reports indicating that mycotoxins such as afla-
toxins and fumonisins cause villus atrophy and crypt
hyperplasia, leading to a decrease in the surface area
available for the nutrient absorption [21]. Administration
of mycotoxins to chicks also produced clear immuno-
modulatory effects, resulting in increased activity of the
intestinal endocrine glands. This increase may be part
of an inflammatory response or a hormonal disturbance
induced by mycotoxin exposure. The results further in-
dicate that administering cloves has a positive effect on
poultry exposed to mycotoxins. This is consistent with
the known biological properties of cloves, which con-
tain active compounds such as eugenol that possess an-
timicrobial, anti-inflammatory, and antioxidant activities

[22]. Improved intestinal cell profiles, such as increased
enterocyte counts and increased infiltrating cells, may
indicate that cloves have helped initiate the repair pro-
cess of damaged intestinal tissue. Increased mucus pro-
duction may also be a protective response, as mucus acts
as an additional layer of protection against toxin-induced
damage. The positive effect of natural plants products in
inhibiting the activity of the fungus under study has also
been reported previously [23]. An increase in enterocyte
and villus height was observed following treatment, rep-
resenting a positive indicator of intestinal recovery.

Mycotoxins are known to cause atrophy and damage
to the intestinal villi, thereby reducing the bird’s ability
to absorb nutrients. Therefore, the observed increase in
the height of intestinal cells (villus height) indicates that
the drug has contributed to the repair of damaged tissue
and reduce the toxic effects of mycotoxins, enhancing
the intestinal absorptive capacity [24]. The presence of
congested intestinal crypts and increased endocrine cell
activity may represent protective and compensatory re-
sponse. Congested crypts indicate an increased rate of
cell division, which often occurs to rebuild damaged
villi. Increased endocrine cell activity may be an im-
mune or hormonal response to help restore balance in
the intestine. These results are consistent with research
indicating that anti-mycotoxin treatments stimulate the
body’s natural defense mechanisms [25].
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5. Conclusion

The combined treatment consisting of AV Nystatin and
clove supplementation produced the most pronounced
improvement in intestinal morphology. Significant in-
creases in enterocyte height, endocrine cell activity, and
mucous gland development were observed, indicating a
synergistic effect between the antifungal treatment and
the natural plant additive. This means that cloves not
only acted as an antioxidant but may also have enhanced
the effectiveness of the treatment used. 4. flavus was
identified morphologically, microscopically, and then
molecularly. The sequence was placed in the (NBCI)
GenBank data base. Then, chicks were given the innate
poison, cloves were added, and the treatment was fol-
lowed by a histological diagnosis of the small intestines.

Recommendations

It is recommended that future studies utilize a micro-
scope camera equipped with a calibrated measurement
scale to accurately determine the length and morphology
of intestinal villi during histological examinations.
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