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Abstract 
Forty, one-day-old male broiler chicks (Ross 308), were randomly distributed at one day 

of age to 2 experimental groups consisting of  10 birds with two replicates  for 35 days. Group 

1 fed control diet with  no  T-2 toxin (negative control),while  group 2 fed T-2 toxin  

contaminated diet at a rate of  4 ppm. Scarifying birds done at the end of the experiment, 

bursa of  Fabricius, spleen,  liver, kidney and intestine, were sectioned for microscopical 

examination . Results showed that T-2 toxin, was  hepatotoxic, nephrotoxic, toxic to  

lymphatic tissue, haemopoetic tissue, and gastrointestinal tissues. And these organs are 

considered to be the target organs for T-2 toxin  which primarily affected during T-2 

toxicosis.. 
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Intruoduction 
Trichothecene mycotoxins are 

produced by common soil and plant fungi 

found worldwide, including Fusarium  

Myrothecium, Stachybolrys, 

Cephalosporium, Trichoderma, 

Trichothecium, Cylindrocarpon, 

Veriticimonosporium, and Phomopsis (1). 

Poultry are usually exposed to 

nonmacrocyclic trichothecenes, which 

includes type A trichothecenes (T-2 toxin, 

neosolanial, DAS, and others) and type B 

(nivalenol, DON, fusarenone-X, and 

others) . T-2 toxin occur in feedstuffs 

worldwide, including corn, wheat, barley, 

oats, rice, rye, sorghum. Safflower seed, 

mixed feed, and brewer's grains (2). 

Chickens with fusariotoxicosis (probable 

trichothecene mycotoxicosis) had reduced 

growth, severe depression, and bloody 

diarrhea (3).At necropsy, lesions were 

necrosis of oral mucosa. Reddening of the 

gastrointestinal mucosa, mottling of the 

liver. Gallbladder distention, atrophy of the 

spleen, and visceral hemorrhages. More 

recently in broilers, T-2 toxin produced by 

Fusarium tricinctum-eontaminated feed 

and litter reduced growth and caused skin 

lesions on the feet and legs, and ulceration 

and crusting of the oral mucosa (4). 

Another report found digestive and 

nervous signs, reduced growth. Rickets, 

abnormal feathering, pigmentation defects 

and hemorrhages. T·2 toxin, detected at 1-4 

mglkg in feed produced from crib-stored 

corn (5). Histopathology revealed 

degeneration of intestinal epithelium and 

acute tubular injury in the kidney.  

Experimental Disease Experimental 

trichothecene mycotoxicosis in poultry has 

required several approaches to reproduce 

fully the disease spectrum observed 

naturally: purified toxin administered 

either in solution or in the diet, and 

toxigenic fungal cultures (6). Collectively, 

these toxins cause feed refusal, impaired 

growth and reproductive capability; and 

whole-body pathology including caustic 

injury to skin and alimentary mucosa; 

radiomimetic injury to bone marrow, 

lymphoid tissues, gastrointestinal tract, and 

feathers; hepatosis; and thyroid alterations. 

Neurotoxicity of T-2 toxin and other 

trichothecenes is inconsistently reported as 

abnormal wing positioning, seizures, and 

loss of righting response (7); brain 

neurotransmitters are affected (8).The 

histopathology of acute oral intoxication 

by purified T-2 toxin or DAS was 

characterized by rapid necrosis and 

depletion of lymphoid and hematopoietic' 

tissues and then relatively rapid recovery 

(9). The liver had foci of hepatocyte 

necrosis and hemorrhage, necrosis and 

inflanunation of the gallbladder mucosa, 
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and then mild proliferation of bile ductules. 

Transient shortening of villi followed 

necrosis of intestinal epithelium. Necrosis 

also occurs in the mucosa of the 

proventriculus and gizzardand in feather 

epithelium. Extended exposure to T-2 

toxin and DAS and other scirpenol toxins 

caused reductions in body weight and skin 

pigmentation, anemia, and malformed (10). 

Lymphoid organs atrophied; the bone 

marrow became pale red or yellow; and the 

liver yellows Histopathology revealed 

cellular depletion of lymphoid and 

hematopoietic tissues and in the liver, 

vacuolar change in hcpatocytes and mild 

proliferation of bile ducts. In the thyroid 

gland, the follicles became small and had 

pale colloid. Clinical Pathology In broilers, 

T-2 toxin and DAS generally caused 

anemia associated with marked 

hematopoietic depletion in the bone 

marrow (11).The aim was to study the 

histopathological changes caused by 

feeding 4 ppm T-2 toxin to broilers. 

Materials and methods 
This study was carried out on 40 one-

day-old male broiler chicks (Ross 308), 

procured from commercial hatchery, 

during 2011 year. The study carried out in 

a private Poultry farm in Arbil. Birds were 

randomly distributed at one day old to 2 

experimental groups each containing 10 

birds with two replicates. They reared on 

deep litter system for 35 days. The 

temperature degree was recorded of 

approximately 35 ± 2.0 C
o
 at the first day, 

then the temperature degree gradually 

decreased by 2.5C
o
 each week until the end 

of the experiment. All diets formulated to 

provide the nutrient requirements 

according (12). The ration based on 

yellow-corn soya bean contained 23.99% 

crude protein and 3188 Kcal metabolizable 

energy. Offering Feeds and water were ad 

libitum. Continuous lighting program 

(24hr) used during the completely 

experimental period. Production of purified 

crystalline T-2 toxin was by culturing 

Fusarium tricinctum 3299 according to the 

method reported by (13). The crystalline 

toxin was calculated using Neogen ELISA 

kit (Neogen Corporation) with XL800 

reader. The toxin containing maize was  

added to experimental diets, and mixed to 

homogeneity by means of a twin –shell 

blender. Checking the experimental ration 

to contain no detectable levels of 

aflatoxins, Ochratoxins, Zearalenone, and 

T-2 toxin was by the method reported by 

(14).  The experimental treatments were as 

follow: Group 1 has no toxin (negative 

control); Group 2 contains 4ppm T-2 toxin. 

Birds vaccinated against Newcastle disease 

and infectious bronchitis by spray method 

at one day of age, Newcastle disease at 8 

days and infectious bursal disease at 14 

days of age.Scarifying birds done at the 

end of the experiment, pieces of bursa of 

Fabricius, spleen , liver, intestine and 

kidney were put in 10% formalin, fixed in 

paraffin, and then sectioned at thickness of 

5µ for microscopical examination. Staining 

sectioned organs Hematoxylin and eosin 

was used ( 15 ). 

Results 
The microscopical histopathological 

lesions were present in all examines 

organs, i.e., in lymphoid tissues, 

alimentary tract, liver and, kidney. 

Bursa of  Fabricius: 

T-2 mycotoxin causes pathomorphological 

alterations in  bursa of Fabricius. These 

changes are characterized by hyperplasia , 

discontinuation or even necrosis in the  

bursal mucosa . Lack of corticomedullary 

differentiation, depletion and  atrophy of 

lymphoid tissue in the cortex and medulla 

with significantly reduction  in the cortical 

area. Follicles showing lymphocytolysis  

with lymphoid depletion and necrosis in 

more than 50 per cent of cells, mild cyst  

formation. Other prominent findings were  

interfollicular odema and mild fibrosis 

(Fig.1&2).  

Spleen 

Pathohistological examination of spleen 

showed Isolated lymphoid cell depletion 

and necrosis.There was a diffuse 
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hyperaemia and haemorrhagic foci 

(Fig.3&4). 

Liver  

Pathohistological examination of liver 

from broilers fed T-2 toxin contaminated 

feed, revealed cytoplasmic  vacuolation  in 

moderately swollen hepatocytes, periportal 

fibrosis, bile duct hyperplasia, periportal 

lymphocytic infiltration and mild 

degeneration with focal necrosis ( 

FIG.5&6).   

Intestine 

Damage to the mucosa of the digestive 

tract of T-2-fed birds showed  shortening, 

fusion of villi, degeneration and 

descquamation of enterocytes and  goblet 

cell hyperplasia (Fig.7). 

Kidney 

Chickens fed T-2 toxin showed  white and 

swollen kidneys. Kidney showed tubular 

epithelial degeneration and necrosis 

(Fig.8). 

 

 
         Figure 1: histopathological  depletion and  atrophy of lymphoid      tissue in the cortex 

and medulla , lymphocytolysis.  lymphoid necrosis and interfollicular odema and mild fibrosis 

in bursa of Fabricius of broilers fed T-2 toxin.(35X)  
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          Figure 2: Magnification of figure 1 showing reduction  in the cortical area, 

lymphocytolysis, and necrosis in more than 50 per cent of cells of medulla of bursa of 

Fabricius of broilers fed T-2 toxin. (200X) 

 

 

 

 
 

Figure 3:Pathohistological picture of spleen show  isolated lymphoid cell depletion 

and necrosis in  broilers fed T-2 toxin.(65X) 
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Figure 4: Pathohistological picture of spleen show  diffuse hyperaemia and haemorrhagic foci 

in  broilers fed T-2 toxin.(200X) 

 

 

 

 
           

Figure 5:Pathohistological examination of liver from broilers fed T-2 toxin, revealed 

cytoplasmic  vacuolation  in moderately swollen hepatocytes.(145X) 
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Figure 6: Magnification of figure 5 showing periportal fibrosis, bile duct hyperplasia, and 

hepatocytes vacculation in  broilers fed T-2 toxin. (145X) 

 

 

 
            

Figure 7: Pathohistological examinationof small intestine showing shortening, fusion of Villi, 

and  goblet cell hyperplasia in  broilers fed T-2 toxin.(35X) 
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Figure 8: Chickens fed T-2 toxin showed  tubular epithelial degeneration and necrosis of 

affected kidneys(165X) 

 

Discussion 
Trichothecenes, of which T-2 toxin, 

are  hepatotoxins, nephrotoxins, lymphatic 

tissue, haemopoetic tissue, and 

gastrointestinal tissue mycotoxins. These 

tissues  are the most sensitive to the action 

of trichothecenes (18). In our study , the 

effect of feeding broilers  4 ppm T-2 toxin 

on the histomophological feature of liver 

could be related to the morphological and 

functional  effect of the toxin to liver 

membranes as referred  by  (19) , since  it 

is the  main in vivo target organ for T-2 

toxin effect. This toxin by its negative 

effect could  induce  inhibition of  protein 

synthesis and reduce  the activity of the 

enzymes necessary for the metabolism of 

toxic substances(20).  These effects could 

lead to some extent to the  focal 

disseminated liver necrosis (21). Periportal 

fibrosis, bile duct hyperplasia and 

periportal lymphocytic infiltration, which 

was evident in this study broiler chicks fed 

4 ppm T-2 toxin, were coincide 

with(22).T-2  toxin was reported to induce 

damage to the mucosa of the mouth , 

gizzard tissue, intestinal digestive tract 

resulting in impairment of neutriant  

resorption (23). Our findings of villi fusion 

and  shortening with  goblet cell 

hyperplasia were in the line of other 

reports (24).Feeding  T-2 toxin had 

lymphocyte necrosis with depletion of 

lymphocytes  in the bursa of Fabricius and 

spleen, was also reported  by (25) , as well 

as atrophy of the lymphoid organs was in 

compitable with   (26,27,28). The 

interfollicular odema, mild fibrosis, lack of 

corticomedullary differentiation, medullary 

and lymphocytolysis observed here in the 

bursa of Fabricius of birds fed T-2 are 

correlated with the findings of  (23).The  

reduced cortical area of bursal follicles 

with clear delimitation of the cortical and 

medullar regions were in line with (29). 

These effects of T-2 toxin on lymphoid 

tissues could be attributed to the damage to 

cell membrane, endoplasmic reticulum, 

mitochondria, nuclear membrane and cell 

apoptosis in the these  tissues which  were 

described by (21,30). Hyperaemic spleen 

with hemorrhagic foci noticed in our study 

was also referred by(31). This indicated the 

affection of humoral and cellular immunity 

in the toxin fed birds. The damage caused 

by these toxins to lymphoid organs in 

broiler chicken, may predispose to various 
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infectious diseases. The feed and feedstuffs 

meant for poultry should be screened for 

the presence of T-2 toxin before feeding to 

prevent the occurrence of economic losses 

to the poultry farmers due to various 

disease outbreaks (32). In this study 

,broilers fed 4 ppm T-2 toxin exhibited 

white and swollen kidneys and  had 

necrosis of renal tubular epithelium, 

changes similar to those reported  by 

(33,34). 
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