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Abstract
Mycotoxins have been already identified as a major contaminants of poultry ration. Current study was carried out to detect
the presence of afla toxins and trichothecenes T-2 toxin in broiler chicks’ ration and to investigate the histopathological
changes in affected organs of infected birds. Samples were collected from pellet of suspected infected broiler hatchlings’
farms which in Al-Qurna city depending on clinical signs of mycotoxicosis. Food samples were undergone Enzyme linked
immunesorbent assay to assess the presence of afla and T-2 mycotoxins. Furthermore between 15 examined feed samples,
eight were positive to afla toxin and T-2 toxin with concentrations greater than the maximum tolerable dose 26.5 and 158.3 ppb
respectively. The postmortem lesions include ascites, paleness of liver and enlarged of the kidney were noticed in chicks with
14 to 18 days. Histopathological analyses demonstrated vaculation and necrosis of affected organs and thickening of the
muscular layer of gizzard. The findings of this work indicate that most of the examined samples were complexity contaminated
with both types of afla and T-2, there by their complex synergistic effects may be resulted in various histopathological
changes of affected organs. Although, several samples were higher than the allowed limit; there is an urgent need for strict
feeding system which ensure safety and quality of poultry feed herby to avoid mycotoxicosis and protect poultry industry
and poultry consumers.
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Introduction
Afla toxins are a wide range of toxic metabolites

mainly Produced by the fungi Aspergillus flavus and
Aspergillus parasiticus. At the optimal environmental
temperature and humidity, these microorganisms produce
afla toxins G1, G2, B1 and B2, among the four naturally
occurring types of afla toxins, the AFB1 is considered
the most potent carcinogenic and a common contaminant
of poultry feeds with a particular spread in the tropical
and subtropical areas (van Egmond and Jonker 2004).
Mycotoxins are source of different biological changes
for instance immunosuppressive, carcinogenic,
nephrotoxic and estrogenic impacts. Mycotoxin of
different feed types is still to be a nearest problem to the
fineness and safety worldwide; great universal attention
is being concentrated on mycotoxins because feeds
contamination has a deleterious influence on animal health

(Dhanasekaran et al., 2009). Poultry is very sensitive to
mycotoxicosis caused by ochratoxins and afla toxins
(Anjum et al., 2012). Aflatoxicosis cause huge economic
losses in poultry production, which affecting the most
type of birds (CAST, 2003). Afla toxin deteriorates most
of the remarkable production parameters like feed intake,
feed conversion ratio, egg production and the reproductive
performance of male and female birds (Hussain et al.,
2010). The prevalence studies on mycotoxins in feed stuff
are precisely and generally applied in numerous countries
such as Brazil (Rosa et al., 2006), Kuwait (Beg et al.,
2006), Nigeria (Osho et al., 2007), India (Vijayasamun-
deeswari et al., 2009), Iran (Beheshti and Asadi, 2014)
and Malaysia (Reddy and Salleh, 2011).

T-2 toxin is a secondary metabolite produced by F.
acuminatum, F. poae and F. sporotrichioides. (Agag,
2005). Poultry and ruminants are at high risk due to the
consumption of too much amounts of cereal crops in their
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feed (Charoenpornsook and Kavisarasai, 2006) Poultry
are more sensitive to trichothecenes than ruminants
(Eriksen and Pettersson 2004). In birds, the toxic effects
of T-2 toxin can be extended as genotoxic, cytotoxic and
could affect the immunemodulatory, digestive and nervous
system (Sokoloviæ et al., 2008). In China, the T-2 toxin
limit in animal feed is 0.08 mg/kg and in Canada, can in
limit up to 1 mg/kg in the feed for swine and poultry.
However, In Iran the accepted standard level is 25 µg/kg
for cattle and poultry feed (Majid et al., 2012).

In Iraq, many feed stuff, which are utilized in poultry
feeds, are probable to be contaminated with afla and T-
2 toxins. That may be attributed to some of the commercial
feed stuff in Iraq provide appropriate conditions for fungal
growth enhanced by incorrect harvesting and storage,
unsanitary ways of handling and production. For above
reasons, the current study aimed to investigate the
contamination of poultry feed with afla toxin and T-2 toxin
in Basra province–southern end of Iraq via ELISA
quantification method and study the pathological changes
in some organs of broilers exposed to these mycotoxins.

Materials and Method

sacrifice, each bird was necropsied and lesions in organs
were reported. Then the examined samples were fixed
in 10% formalin, embedded in paraffin and cut into slices
of 4-5 mm and stained with hematoxylin-eosin (Allen,
1994).

Results
ELIZA technique

From 15 examined samples, the present study showed
eight positive samples with high above the permissible
limit 158.3 ppb of T-2 toxins Fig. 1 and 26.5 ppb Fig. 2 of
afla toxin in examined broiler feed which taken from the
studied area. Whereas the allowed limit 20ppb and 150
ppb of afla toxin and T-2 toxins respectively (US-FDA).
The results revealed the presence of both mentioned toxins
together in the same feed samples.
Clinical picture & postmortem examination

The clinical signs of suspected broiler chicks were
depression, loss of appetite, in coordination and vitamin
deficiency like symptoms Fig. 3. While the postmortem
lesions ascites, paleness of liver and enlarged of the kidney
Fig. 4, 5 and 6. These signs and lesions were noticed in

Fig. 2: T2 toxin allowed and non-allowed limits ppb.

Fig. 1: Afla toxin allowed and non-allowed limits ppb.

Sample collection
Broiler feed pellet samples (500 g per

ton of feed) were collected randomly from
the different locations of suspected broiler
farms with mycotoxicosis in AL-
Qurnacity Basra province, Iraq from July
to September 2017.
Mycotoxin Analyses; ELISA

The present work was done in the
Center of Evaluation and Quality Control
(ministry of agriculture) in AL- Qurna city
of Basra province (BioTek Eliza
instrument & Neogen food safety
diagnostics kit). Fifteen samples of poultry
feed were taken from the local suspected
broiler farms in Al-Qurna district. A
triplicate samples were conducted for each
sample to detect the following mycotoxins
(Afla toxin and T-2). The procedure
included the addition of methanol to feed,
shaking for 5 minutes, using filter paper
and blue conjugate, washing with distilled
water (substrate and red stop).
Histopathological examination;

Organs tissues (gizzards, liver and
kidney) were harvested for
histopathological investigations. After
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Fig. 3: Depression of suspected infected broiler chicks
withmycotoxicosis.

Fig. 4: Excessive Accumulation of fluid in abdominal cavity of
broiler chicks taken from suspected farms

Fig. 5: Enlargement of kidney of the infected broiler chick Fig. 6: Liver of the chicks, paleness and enlargement of target
organ

chicks with 14 to 18 days.
Histopathological finding;

Examined autopsies of kidney, liver and gizzard show
vacuolation and necrosis of kidney tubules, congestion
and vacuolation of liver mesenchyme and thickening of
muscular layer of gizzard as shown in Fig. 7, 8 and 9.

Discussion
In Iraq, poultry industry represent one of the major

sources of protein available to the inhabitants. Feed
contaminated with mycotoxins, particularly afla toxins, is
predominantly a health and production risk for poultry.
Furthermore, the residues of mycotoxins in poultry
products may represent a threat to human’s health
through their adverse effects (Lizárraga-Paulín et al.,
2011, Freire et al., 2007, Wild and Gong, 2010). The

present study revealed presencea high level of afla toxins
and T-2 (26.5 ppb and 158 ppb respectively) in broiler
chicks pellet samples and this result is in agreement with
the results of previous work of (AL-Saeedi, 2014), who
reported presence of high percentage of contamination
(77.5%, 32% and 86.2%) with afla toxin, ochratoxins
and T-2 toxins, respectively in broiler feed in Najaf and
Al-Qadisyia governorate. Also (Ali et al., 2017), referred
to the presence of the highest contamination levels of
mycotoxin in the local yellow corn in comparison with
imported yellow corn in Iraq, in particularly afla toxin
were ranged from (20.1 to 157) ppb, which is higher
than the acceptable levels. That may be attributed to
bad storage or contaminated of imported poultry feed
components. The production of afla toxin may take place
during post-harvest, processing, storage or feeding under
appropriate conditions. Spite of hindering of afla toxin



Fig. 7: A- Section of kidney showed engorgement of proximal renal tubules (A) with basophilic material (A) and sloughing of
brush border of other proximal renal tubules. H&E, 100X. B- Section of kidney that showed presence of engorgement
of proximal renal tubules (yellow arrow) and necrosis of renal glomerulus (black arrow). H&E, 400X.

Fig. 8: A- Section of liver showed that the trabecular structure of the liver is blurred. Engorgement of the hepatic sinusoids
(black arrows) and hepatic central vein (yellow arrow). H&E, 100X. B- Section of liver showed dilatation and
engorgement of the hepatic sinusoids (yellow arrows). H&E, 400X.

Fig. 9: A- Section of gizzard showed dilatation of the ducts of the secretory tubule (red arrow), engorgement of simple tubular
gland (black arrow) and thickening of muscularis layer (yellow line). H&E, 100X. B- Engorgement of simple tubular
glands (black arrow). H&E, 400X.
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production in feed prior harvesting is tricky due to high
humidity, it is potential to gain favorable outcome by
ensuring appropriate storage (Richard, 2007).

Clinical finding and postmortem lesions revealed
mycotoxicosis, which including depression, as cites in
coordination, vitamins deficiencies and like liver and
kidney lesions, livers may be enlarged and fatty, enteritis
of variable degree and hydro pericardium, this finding
consistent with that of (D’mello et al., 1999).

Histopathological picture of this study exhibited,
degenerative changes in the liver, kidney and hyperplasia
of the gizzard. This outcome similar to that of Raja and
Chidambaram (2009), who reported different pathological
findings in many organs characterized by degenerative
and necrotic changes were seen in the liver, kidneys,
intestine, pancreas, heart, pectoral muscle, spleen and
bursa of fabricious of all toxin fed chicks. In addition to,
hyperplastic changes were also seen in the crop,
proventriculus and gizzard. The presence of the various
histopathological changes in examined organs of affected
birds could be stem from the synergistic effects of afla
and T-2 toxins in contaminated poultry feeds and these
results in accordance with previous results reported by
(Huff et al., 1988) who mentioned that afla toxin and T-
2 toxin can interact to produce synergistic toxicity.

In conclusion, this work indicates that most of the
examined samples were contaminated with both
mycotoxins (afla & trichothecenes) and the synergistic
effects of them resulted in the producing of various
histopathological changes in affected organs. However,
several samples were higher than the allowed limit; there
is a need to constant surveillance to the production and
marketing chain to ensure that the quality of the feed is
not put human and poultry at risk of mycotoxin exposure.
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