
M 
 
ycotoxins are secondary 

metabolites produced by fungi such 
as Fusarium sp., Aspergillus sp., etc. 
Although there are typical clinical 
signs that can be directly associated 
to mycotoxins (Table 1), most of the 
problems occur subclinically, as feed 
is more likely to be contaminated with 
low doses of these toxins and their 
metabolites that often go undetected. 
Furthermore, mycotoxins undergo 
synergistic interactions, where the 
toxicity of one mycotoxin increases 
with the presence of others, and can 
directly abet pathogenic diseases 
by impairing the gut and depressing 
the immune system. Consequently, 
mycotoxin control is crucial to ensure 
robust productivity, but the issue of 
subclinical doses is often overlooked.

When it comes to mycotoxicoses 
in poultry, the usual suspects 
are aflatoxins – well-known 
hepatocarcinogenic substances that 
produce very specific pathological 
lesions; type A trichothecenes such 
as T-2 toxin and HT-2 toxins; type B 
trichothecenes such as deoxynivalenol 

(DON), diacetoxyscirpenol (DAS), 
cyclopiazonic acid (CPA) and 
zearalenone (ZEN). The latter 
presents dire consequences in 
layers and breeders, due to its 
estrogenic properties that may 
impair reproduction, fertility, and egg 
production. 

The intestines of poultry can 
absorb more than 80% of the dose 
of aflatoxins. Upon absorption, these 
mycotoxins are transported to the 
liver where they are converted into 
more toxic compounds that can cause 
DNA mutation or bind to proteins, 
impairing their function (Figure 1).

Intestinal absorption of 
trichothecenes in poultry is lower 
(around 20%), but in this case, 
the non-absorbed portion wreaks 
havoc within the gastrointestinal 
tract, as it comes into contact with 
the enterocytes, and disrupts their 
function. In fact, trichothecenes 
directly impair the synthesis of 
structural lipids, protein and DNA, 
having as a preferred target, cells with 
rapid turnover such as enterocytes 
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Figure 1. Simplified mode of action of aflatoxins. After absorption, aflatoxins are 
converted into epoxides that can either bind to DNA to cause cancer, or bind to 
proteins to cause a loss of functionality and consequent toxicity.  
(Copyright: BIOMIN)

Figure 2. Simplified mode of action of trichothecenes in fast growing cells. 
Trichothecenes enter the cell by passive diffusion, bind to the endoplasmic 
reticulum and block protein synthesis. Because of this stress condition, the cell 
activates a cascade of factors that ultimately lead to apoptosis (programmed 
suicide). (Copyright: BIOMIN)

and immune cells (Figure 2). As the 
gut represents around 70% of the 
immune system, trichothecenes, 
thanks to their mode of action, can 
produce an extended array of damage 
even at low doses. Furthermore, there 
are currently more than 170 different 
known trichothecene mycotoxins and 
their metabolites, according to the 
literature. 

Spotting mycotoxins in the field

Correct diagnosis of diseases can 
be a challenge even for experienced 
veterinarians and nutritionists, and 
when it comes to mycotoxins, this 
gets even tougher as mycotoxin-
related problems show rather 
generalized, unspecific symptoms. 

Oral lesions

Oral lesions (Figure 3) with necrosis 
of mucosa, tongue and skin around 
the beak can be caused by various 
factors. 

Several chemical irritants such 
as high levels of liquid methionine, 
organic acids and copper sulphate in 
the diet can damage the oral cavity. 

Increased water consumption 
during heat stress could increase 
the amount of residual feed 
particles retained in the mouth, thus 
promoting oral lesions. 

Fines or a smaller particle size 
distribution of feed could also cause 
oral lesions, as these might clog the 
salivary glands. 

Type A trichothecene mycotoxins 
such as T-2 toxin, HT-2 toxin and DAS 
may also cause oral lesions due to 
their ability to impair lipid and protein 
synthesis. 

Gizzard erosion

Gizzard erosion affects the koilin 
membrane of the gizzard. 

Table 1: Clinical signs from major mycotoxin in poultry production.

Mycotoxin Specific clinical signs Impacts on intestinal tract Impacts on immune system

Aflatoxins Hepatic disorder

• Increased intestinal 
permeability (leaky gut)

• Reduced enterocyte proliferation
• Reduced villi height

• Dysregulation of antigen presenting 
capacity of dendritic cell, neutrophil 
and macrophage

• Decreased or delayed 
immunoglobulin production

• Disturbed intracellular signaling from 
sentinel cell

•	Increased	inflammatory	reaction

Ochratoxins Renal disorder

Trichothecenes Oral ulcer and gizzard erosion

Fumonisin Enteritis

Zearalenone Impaired reproductive system
Co-occurrence with deoxynivalenol 
may lead to synergism
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High levels of copper sulphate and 
acetylsalicylic acid may cause this 
pathological condition. Compounds 
such as gizzerosine that are found 
from the use of poor quality fishmeal, 
poor quality fat sources, and tannins 
from sorghum may cause gizzard 
erosion.

Infectious diseases such as 
Newcastle Disease, Infectious Bursal 
Disease (Gumboro) and Fowl Typhoid 
can cause hemorrhagic lesions in the 
proventriculus and gizzard as well 
(Figure 4a). 

Among the mycotoxins, type A 
trichothecenes such as T-2 toxin 
and HT-2 toxin, as well as other 
mycotoxins such as deoxynivalenol 
and cyclopiazonic acid may also be a 
contributing factor (Figure 4b).

Hepatic lesions

Infectious pathogens such as 
Avian Hepatitis E Virus (HEV), 
Aviadenovirus, and Salmonella 
gallinarum (Fowl Typhoid) can 
produce specific gross lesions in the 
liver. 

Fatty Liver Hemorrhagic Syndrome 
(FLHS), a metabolic disease 
commonly occurring in long-lived 
birds such as breeders and layers, is 
another trigger factor. FLHS occurs 
when the accumulation of fat in the 
liver exceeds its storing capacity, 
and can lead to hepatic rupture and 
bleeding. 

Fatty Liver and Kidney Syndrome 
(FLKS) caused by biotin deficiency in 
chicks less than 2 weeks-old can lead 
to skin disorders and hepatic lesions. 

Aflatoxins are hepatotoxic in poultry 
and are potent hepatocarcinogenic 
substances as well. The most 
common pathological lesions 
associated with aflatoxicosis in poultry 
occur in the liver, lymphoid organs, 
and testes, even at low toxicity levels 
over a period of chronic exposure. In 
acute and subacute aflatoxicosis, the 

Figure 4b: Notable appearance of mild 
gizzard erosion, even upon removal of 
the koilin layer, typically caused by 
type A trichothecenes.

Figure 4a: Hemorrhagic lesions at 
the junction of the proventriculus and 
gizzard from Infectious Bursal Disease.

Figure 5: Enlarged and pale yellowish liver with yellow nodules observed in birds 
fed with aflatoxin contaminated feed.

Figure 3: Oral lesion in the bird due to 
trichothecenes in the diet.

liver appears enlarged, pale yellow 
in color, and friable. Usually the gall 
bladder is enlarged and filled with bile 
(Figure 5).

Feathering problems

Several hormones such 
as thyroxine, estrogen and 
testosterone control feathering. Any 
mismanagement such as the wrong 
lighting program and nutritional 
imbalances may trigger hormonal 
dysfunctions that could lead to 
feathering problems. 

High stocking density, high 
temperatures, and an improper 
ratio of male to female birds in 
breeder operations are among other 
predisposing factors to feathering 
problems.

DON and T-2 toxins may play a 
role in feathering as well, due to their 
direct effects on protein and lipid 
synthesis.

Renal lesions

Uric acid precipitation in renal 
tubules and nephritis are common 
necropsy findings in birds with renal 
failure. Higher than required levels of 
protein and minerals may predispose 
birds to renal failure, and sometimes 
cause visceral gout. 

Infectious diseases such as 
Infectious Bursal Disease and 
nephropathogenic Infectious 
Bronchitis may cause pathological 
changes in the kidneys. 

Ochratoxin A and citrinin in the 
diet may also cause renal disorders 
in poultry with a notable drop in egg 
quality, the presence of blood spots in 
yolks and immunosuppression.

Conclusion

Identifying clear clinical mycotoxin 
signs can be a challenge on a daily 
basis as most of the contamination 
occurs subclinically. However, when 

performing necropsy, we should not 
forget about mycotoxins. The best 
way to deal with mycotoxins is to 
perform routine analysis on every 
feed batch, and to use a proper 
mycotoxin detoxification solution, 
with proven components, in terms 
of safety and efficacy. Such risk 
management measures should be 
used throughout the entire production 
cycle, at an adequate dosage that is 
according to the mycotoxin load in 
the field. AP

*Michele Muccio (michele.muccio@biomin.
net) is Regional Product Manager –  
Mycotoxin Risk Management and Justin 
Tan (justin.tan@biomin.net) is Regional 
Technical & Marketing Director, both are 
with Biomin Asia Pacific.
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