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Histopathological changes in small intestines of broiler chickens with experimental 
aflatoxicosis

1Department of General and Clinical Pathology, Faculty of Veterinary Medicine, Trakia University, 6000 Stara Zagora, Bulgaria
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1 2 2 2 2N. Grozeva *, I. Valchev , Ts. Hristov , L. Lazarov , Y. Nikolov

Abstract. Aflatoxins are toxic metabolites produced by moulds of Aspergillus genus (the most relevant producers are Aspergillus flavus and Aspergillus 
parasiticus). The primary aim of the current research is to follow out the toxic effects of aflatoxin В  on the morphology of small intestine, which is important for 1

digestion and absorption of feeds and at the same time, to investigate the possibility for prevention of toxic AFB effects by addition of the mycosorbent Mycotоx 1 

NG (Ceva Sante Animale, France) to the feed. The experiments were carried out with 50 Cobb broiler chickens, divided in 5 groups of 10 chickens (5 male : 5 
female in the groups): Group I – control (receiving feed according to species and age); Group II – supplemented with 1 g/kg Mycotox NG; Group III – 
supplemented with 0.5 mg/kg aflatoxin B ; Group IV – supplemented with 0.8 mg/kg aflatoxin B ; Group V – supplemented with 0.5 mg/kg aflatoxin B  and 1 g/kg 1 1 1

Mycotox NG. The experiment's duration was 42 days. After conventional histological technics the light microscopical analyze determined that the 
morphological changes in all small intestine (duodenum, jejunum, ileum) in birds treated at 0.5 mg/kg AFB  consisted in vascular hyperaemia, single 1

haemorrhagies, partial desquamation of villous epithelium, rarefaction of cells in intestinal lymphatic follicles and in some areas, cup cell hypertrophy and weak 
distrophy of Lieberkühn glands. Chickens treated with 0.8 mg/kg AFB  showed more intense dystrophic changes - necrobiotic to necrotic changes of intestinal 1

villi, atrophy of Lieberkühn glands, mononuclear cell infiltration of the propria and severe rarefaction of lymphatic follicular cells. The dietary supplementation of 
chickens with Mycotox NG resulted in fewer and less severe histological changes – no haemorrhagies but only vascular hyperaemia.

Keywords: aflatoxin В , small intestine lesions, broiler chickens, Mycotox NG1
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Introduction disease and stress and lower weight gain (Coelho, 1990). Aflatoxin 
В  is the most toxic compound (Busby and Wogan, 1981; Кubena et 1

al., 1990; Hsieh and Atkinson, 1991; Barjesteh et al., 2010), with The contamination of poultry feeds with mycotoxins is a serious 
strong hepatotoxic, hepatocarcinogenic, teratogenic, cytotoxic and concern for global poultry industry. The profitability of poultry farming 
mutagenic effects (Mishra and Das, 2003; Mehrim et al., 2006). The could be substantially reduced by the frequent contamination of 
intake of AF-contaminated feeds results in lower live weight, lower feeds with mycotoxins from one hand, and consequently to the 
weight gain, feed intake, increased feed conversion (Abousadi et al., harmful effects of mycotoxins on production traits on the other 
2007; Zao et al., 2010; Yildirim et al., 2011), altered relative weights (Hamilton, 1984). 
of visceral organs (Teleb et al., 2004; Manafi et al., 2012), altered Aflatoxins are the most popular and most intensively studied 
morphology of the liver (Zao et al., 2010; Yildirim et al., 2011), mycotoxins in the world. Among the eighteen indentified aflatoxins 
kidneys (Mohamed and Mohamed, 2009; Yildirim et al., 2011), (AF), AFB , AFB , AFG , and AFG  are the principal four forms found 1 2 1 2

immune organs – thymus, bursa of Fabricius, spleen (Sakhare et al., in naturally contaminated feeds (Tedesco et al., 2004). АF are a 
2007) and intestines (Jakhar and Sadana, 2004; Mehrim et al., 2006; groups of closely related bioactive mycotoxins produced by fungi 
Aboutalebi, 2013). from the Aspergillus genus (A. flavus and A. parasiticus) (Wilson and 

A EC report states that 30% of feeds and agricultural products Payne, 1994; Celyk et al., 2003). They are commonly found as 
are contaminated with mycotoxins, 90% of them being aflatoxins. To poultry feed contaminants (Edds and Bortell, 1983). A. flavus is one 
decrease or remove mycotoxins from the feeds, a variety of of the commonest contaminants of cereal crops used in animal and 
chemical, physical and biological methods have been proposed human nutrition (Abarca et al., 1994). AF are mainly produced during 
(Santin et al., 2003; El-Nezami et al., 2004; Abbès et al., 2006a,b). the storage of cereals or feeds and less frequently encountered 
The removal of AF from contaminated feeds is a main issue in the before the harvest. These mycotoxins are relatively heat-stable and 
quest of efficient decontamination technologies (Oguz et al., 2000). are frequently detected after technological processing and 
Most methods are expensive, inefficient and potentially dangerous. packaging. In animal feeds, AF production is enhanced at ambient 
At present, the most popular method for feed decontamination is the temperatures above 27°С, and feed humidity above 14% (Royes 
use of inorganic mycosorbents (natural and synthetic bentonites and and Yanong, 2002). Growing turkeys, quails, ducklings, goslings and 
zeolites). They bind aflatoxins during the digestion and thus, reduce chickens are particularly sensitive to the toxic effects of AF (Arafa et 
their absorption from the gastrointestinal tract (Ramos et al., 1996; al., 1981). Fatal outcome is observed only after ingestion of relatively 
Kececi et al., 1998; Oguz and Kurtoglu, 2000; Ibrahim et al., 2000; high amounts. At the same time, low amount of AF ingested with 
Miazzo et al., 2000; Rosa et al., 2001).feeds could be deleterious if the intake is over a prolonged period of 

The aim of the current research is to follow out the toxic effects time. For growing birds, feed should contain no more than 20 μg/kg 
of aflatoxin В  on the morphology of small intestine, which is 1aflatoxins. Yet, AF levels <20 μg/kg result in reduced resistance to 
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important for digestion and absorption of feeds. At the same time, in non-supplemented chickens as well as in chickens treated with 1 
the possibility for prevention of toxic AFB effects by addition of the g/kg Mycotox NG in the feed. 1 

Chickens supplemented with 0.5 mg/kg AFB  and 1 g/kg feed mycosorbent Mycotоx NG (Ceva Sante Animale, France) to the feed 1

was investigated. Mycotox NG, exhibited a mild swelling and reddening of mucosa in 
some small intestine areas, the duodenum being the most affected. 
In the jejunum and ileum, the changes gradually subsided.

The mucosa of all small intestine compartments of chickens Material and methods
treated with 0.5 or 0.8 mg/kg AFB  was swollen and reddened, 1

spattered with petechial or striated haemorrhagies in some locations The experiments were carried out with 50 Cobb 7-day-old 
(Figure 1). In the region of the duodenum and the jejunum, it was broiler chickens, divided in 5 groups of 10 chickens (5 male : 5 
covered by a profuse amount of mucous descvamatives and female). 
secretes. · Group I – control, the chickens received compound feed 

according to their age, produced at Provimi, Stara Zagora;
istopathological studies· Group II – experimental, supplemented with 1 g/kg Mycotox 

Chickens treated with 0.5 mg/kg AFB exhibited generalised 1 NG; 
hyperaemia in all small intestine compartments (duodenum, · Group III – experimental, supplemented with 0.5 mg/kg 
jejunum, ileum), at some areas with single haemorrhages, the aflatoxin B ; 1
duodenum being the most severely affected. A part of villous · Group IV – experimental, supplemented with 0.8 mg/kg 
epithelium was desquamated and shed into the lumen (denuding of 

aflatoxin B ; 1 villi). In some intestinal lymphatic follicles, rarefaction of cells and 
· Group V – experimental, supplemented with 0.5 mg/kg cup cell functional hypertrophy was seen. Weak dystrophy was 

aflatoxin B  and 1 g/kg Mycotox NG. 1 observed also in the Lieberkühn glands – disintegration and 
Aflatoxin В  produced by Aspergillus flavus (99% purity) was 1 desquamation of basal membrane cells, with lysis and pyknosis of 

purchased from Sigma-Aldrich, Germany. All birds were housed nuclei (Figure 2). 
under identical optimum microclimatic parameters as required by In chickens receiving 0.8 mg/kg AFB with their feed, the small 1 

Ordinance 44/2006. intestine dystrophy was more intense. There were necrobiotic to 
All stages of the experiment were appryoved by the Trakia necrotic changes in intestinal villi (apart denuded villi, entire areas 

University (Stara Zagora) Animal Etics Committee (Permit № where necrotic villi have shed into the lumen could be observed). At 
49/29.09.2012) the same time, Lieberkühn glands also have underwent atrophic 

After the end of the experiment, the birds were euthanised by changes. In the small intestine propria, mononuclear cell infiltration 
cervical dislocation. Small intestine specimens were fixed in 10% and severe rarefaction of lymphatic follicular cells was detected 
formalin and routinely processed. Specimens were embedded in (Figures 3 and 4). 
paraffin blocks, sectioned at 3 µm on a Leica RM 2235 microtome, In chickens treated with 0.5 mg/kg AFB and 1 g Mycotox NG, 1 
and stained with haematoxylin/eosin. small intestine dystrophic changes were substantially less 

pronounced than in groups supplemented with 0.5 and 0.8 ppm 
AFB , with mononuclear cell infiltration of the propria and weaker 1

Results dystrophic changes in intestinal lymph follicles as main findings. The 
villous and glandular dystrophy intensity was reduced, no 
haemorrhagies were present, but only vascular hyperaemia (Figure 

There were no macroscopic changes in small intestinal mucosa 5).

Gross anatomy studies 

ure  Hyperaemia, petechial and striated 
haemorrhagies in the intestines of broiler chickens after 
42-day dietary supplementation with 0.8 mg kg AFВ1

ure 2 es uamation of illous epithelium and shedding
into the intestinal lumen in chickens after 42-day dietary 
supplementation with 0.5 mg kg AFВ . H . ar 15 µm1



digestion and absorption of nutrients. The dystrophic changes in 
Lieberkühn glands within the small intestine are the cause for 
reduced secretion of various enzymes (saccharose and maltose) 
involved in digestion (Aboutalebi, 2013). The gastrointestinal tract is 
the main route through which the aflatoxins enter the animal body 
after consumption of AFB –contaminated feeds. At the same time, 1

the digestive tract is the main route of excretion of AFB  metabolites 1

through the bile. Aflatoxins and their main metabolites AF-8,9-
epoxides cause carcinomas of small and large intestines in men 
(Agag, 2004) and animals (Coulombe, 1994). It is demonstrated that 
aflatoxins cause also various acute clinical and morphological 
effects on the gastrointestinal tract, such as vomiting, diarrhoea, 
gastrointestinal bleeding etc. (Harriet, 2003). 

Small intestinal morphological changes in chickens from 
experimental group III (treated with 0.5 mg/kg AFB ) provided proofs 1

for catarrhal enteritis and Lieberkühn glands dystrophy. Chickens 
from group IV supplemented with higher amounts of AFB (0.8 mg/kg 1 

AFB ) showed more severe histopathological changes (necrobiotic 1

to necrotic alterations of villi, mononuclear cell proliferation, 
rarefaction of lymphatic follicles). These changes are similar to 
inflammatory and dystrophic changes reported by other researchers 

Neither control chickens nor experimental birds receiving only 1 in broiler chickens (Kumar and Balachandran, 2009), quails (Jakhar 
g/kg Mycotox NG with the feed showed gross morphology and Sadana, 2004), growing hens (Jayabarathi and Mohamudha 
alterations of small intestinal mucosa. Parveen, 2010) and fish (Abdelhamid et al., 2002; 2004). In broiler 

chickens, catarrhal enteritis with lymphocytic and mononuclear cell 
proliferation was reported after feeding rations contaminated with 1 
ppm AF for 4 weeks (Kumar and Balachandran, 2009). In quails, Discussion
Jakhar and Sadana (2004) observed catarrhal enteritis 
demonstrated by increased cup cell number, congestive events in Histopathological changes in small intestine mucosa are 
the mucosa, haemorrhagies, necroses, lymphoid cell infiltration. In directly related to the amount of ingested AFB , the duration of 1

growing hens supplemented with 100 ppb total aflatoxin, vacuolation exposure (treatment) and the animal or avian species (Jakhar and 
of mesenchymal cells of intestinal propria has been observed  Sadana, 2004). It is acknowledged that mycotoxins are absorbed 
(Jayabarathi and Mohamudha Parveen, 2010). Fish fed 500 – 2000 through the small intestine at a very high rate. According to reported 
ppb AFB  with the feed showed oedema, mononuclear cell 1data, a complete absorption of aflatoxins in small intestine could 
infiltration and increased cup cell numbers (Abdelhamid et al., occur (Ramos et al., 1996). Aflatoxin В  is the most toxic among all 1

2002). In another study in fish which received 100 – 200 ppb AFB1 indentified aflatoxins. It is established that aflatoxins disturb the 
Abdelhamid et al., (2004) reported impairment of the normal normal morphology of intestines (Jaeschke et al., 2002). 
intestinal architectonics and rarefaction of intestinal villi. Pathomorphological investigations showed that aflatoxin В  exerted 1

The intestinal mucous haemorrhagies observed by us and by a most potent toxic effect on the duodenum, which is essential for 

ure 3 ononuclear cell infiltration in the small intestine 

propria (→) and hypersecretion from cup cells (∙∙∙ ) in 

chickens after 42-day dietary treatment with 0.8 mg kg 
AFВ . H . ar 15 µm1

→
ure 4  e ere rarefaction of small intestine lymphatic 

follicular cells in chickens after 42-day dietary 
supplementation with 0.5 mg kg AFВ . H . ar 15 µm1

ure 5  ascular hyperaemia and weak dystrophic 
changes of intestinal illi and glands in chickens after 
42-day treatment with 0.5 mg kg AFВ  and 1 g ycoto  1

. H . ar 20 µm
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