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Case Report: Aflatoxins in broiler chicks feed
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ملخص البحث

تم عزل فطرالرشاشية الصفراء من عينات عمف دجاج الحم تم تحميمه عمى طبقة الكروماتوغرافيا الرقيقة والتى اوضحت
اجرى هذا التقصى عقب بالغ لنفوق اربعون من

.) جزء فى البميون63( ( فوق المستوى المسموح بهAFB1( تركيز لمادة األفالتوكسين

 يوم والتى ارسمت لقسم امراض الدواجن55  و12  تتراوح اعمارها بين.الدجاج االحم بمزرعة دواجن فى منطقة الفكى هاشم بالخرطوم بحرى
 معظم الكتاكيت نفقت.  الهزال والضعف العام، الخرطوم بعالمات مرضية تمخصت فى فقدان الشهية/بمركز المعامل والبحوث البيطريه بسوبا
. التشريح كشف شحوبا وهشاشة فى الكبد ونزف فى عضالت الصدر والفخذ.عند وصولها

Summary
The fungus Aspergillus flavus was isolated from broiler chicks feed samples. Analysis of
the ration on a Thin Layer Chromatography (TLC) revealed aflatoxin concentration of 36 µg
/kg for AFB1 which is above the permissible level and 5 µg /kg for AFB2. This investigation
followed mortalities in broiler chicks from a poultry farm at Elfakhi Hashim, North
Khartoum State; Forty, 21- 50- day-old Hybrid breed were brought to the Department of
Avian Pathology and Diagnosis, Central Veterinary Research Laboratories Centre. The chicks
were presented with anorexia, emaciation, dullness, torticollis and general weakness and most of
them died upon arrival. Post mortem examination of the dead and sacrified chicks revealed
paleness and fragility of the liver and haemorrhages on the chest and thigh muscles

Aflatoxins are a group of closely related chemical compounds with minor differences in
chemical composition. There are four groups of aflatoxin B1, B2, G1 and G2. Aflatoxin B1
(AFB1) is the most prevalent and potent toxic form (Cullen and Newberne, 1993). Four other
aflatoxins, M1, M2, B2A and G2A are produced in small amounts (IARC, 1993). Aflatoxins
are metabolized in the liver and excreted in the bile (Mclean and Dutton, 1995). They are
potent hepatotoxic, carcinogenic, mutagenic and immunosuppressive agents (Harvey et al.,
1993). They are produced as secondary metabolites by the fungi Aspergillus flavus and A.
parasiticus on a variety of food products (Sekhon et al., 1996; Calvo et al., 2004; Babiker,
2009). They have deleterious effects on human, livestock and poultry (Marimuthu and
Subbarayalu, 1986; Bennet and Klich, 2003). Chicks, Goslings, ducklings and turkey poults
are most susceptible to aflatoxicosis (Dalvi, 1986).
Acute toxicity is caused when large amounts of aflatoxin are ingested while chronic
toxicity is due to long term exposure of moderate and/or low aflatoxin amounts. Decrease in
growth rate, declined milk yield and egg production and immunosuppression were
encountered. Carcinogenicity associated with aflatoxin B1 was reported (Robens and Richard
1992; Mclean and Dutton, 1995). Food and Drug Administration (FDA, 2005) sets an action
level for aflatoxins at 20 ppb for food including animal feeds. This communication reports
occurrence of aflatoxin in contaminated broiler chicks feed.
Forty, 21-50- day- old, Hybrid breed broiler chicks were brought to the department of
Avian Pathology and Diagnosis at The Central Veterinary Research Laboratories Centre from
a poultry farm at Elfakhi Hashim, Notrh Khartoum State. The chicks showed emaciation and
general weakness. The problem was aggravated following vaccination against Gumboro
disease. High mortality among the flock was reported. One thousand Out of 4000 chicks died
within 1 month. Chicks were put on a broad-spectrum antibiotic regime without any response.
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Cracked and ground feed samples were examined for fungal elements following Raper
and Fennel (1973) method with some modifications. One gram of feed was suspended in
sterile distilled water. The suspension was centrifuged at 2000 rpm for 10 minutes.
The supernatant was discarded. One loop-full of the deposit was plated on Sabouraud
dextrose agar (Oxoid, CM 41). Plates were incubated at 27ºC for two weeks and observed.
Thin Layer Chromatography, TLC (Gimeno, 1979) was performed on poultry feed at
the Department of Toxicology, National Medical Health Laboratory, Khartoum, Sudan.
Culture of feed sample revealed isolation of Aspergillus flavus, Rhizopus and
Fusarium species (Table 1). A. flavus was the predominant isolate. Hyphae of A. flavus,
Rhizopus and Fusarium spp were seen under X10 and 40 light objective lens. Slide mounted
in lacto phenol cotton blue revealed hyphae of A. flavus (Fig. 1).
Table 1: Fungal organisms isolated from feed of broiler chicks.
Organism found
A.flavus
Rhizopus sp.
Fusarium sp.

+= positive

Feed
+
+
+

Fig 1: Lacto phenol cotton blue mount showing hyphae of A. Flavus (X400).
TLC revealed the presence of aflatoxin with a concentration of 36 µg /kg for AFB1
and 5 µg /kg for AFB2.
Loss of weight was the prominent feature that observed in clinical sick chicks and
broiler chickens fed low level of aflatoxin (Doerr et al., 1983; Hoerr, 2003). This weight loss
is resorted to the negative reaction of aflatoxin metabolites with different cell proteins that
lead to inhibition of carbohydrate and lipid metabolism and protein synthesis. A dose of
2.5µg/kg was found enough to decrease the growth rate of chickens and ribonucleic acid
(RNA) content of liver. Moreover, it has been found that all classes of lipids are significantly
decreased by 0.625µg/kg of dietary aflatoxin (Hsi–Tang et al., 1972). Furthermore, poor
appetite will depresses growth (Pasteiner, 1998).
The high mortality rate observed in this study is in agreement with Asuzu and Shetty (
1986) where over 1000 broilers died within 2 weeks when fed mash contaminated with
aflatoxin. In addition, high deaths among experimental flock of one-day-old chicks fed
contaminated mash were recorded in U.K. Moreover, 100,000 turkey poults were died when
fed peanuts meal infected with A. flavus (Ainsworth andAustwich, 1973). High morbidity and
mortality were also reported by Aiello et al (1998) attributed to acute intoxicosis.
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The high concentration of AFB1 obtained from analysis of poultry ration was found to be
above the action level set by FDA (2005). In this respect, Food and Agricultural Oragnization
(FAO) reported acute toxicity in chickens fed AFB1 as a single oral dose and the LD50 was
found to be 6.0-16.0 mg/kg bodyweight (Jewers, 1990). In the Sudan, recent studies were
conducted on poultry feed that revealed contamination of poultry rations with aflatoxins with
concentrations of 10-97ppb (Mursal, 2009).
Many agricultural commodities are vulnerable to be attacked by a group of fungi that are
able to produce toxic metabolites called mycotoxins (Payne, 1998). Isolation of A. flavus in
this case from the contaminated ration might indicates its involvement in this disease
condition as this fungus is the most common toxigenic species that infects corn, sorghum,
peanuts and oil seeds (Calvo et al., 2004).
Future research should include detection of different mycotoxins in broiler’s meat or
poultry feed using chemical analysis. Evaluation of the possible hazards of aflatoxin residue
in meat, eggs and poultry feed is highly recommended as concentration of aflatoxin above the
permissible level is of great concern for the health of both man and animals.
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