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Outline of Talk

� Scope of Talk

- Deoxynivalenol (DON), Zearalenone (ZON), T2-toxin 

and Fumonisins B 1, B2 and B 3

� Outline of Talk

- Known toxicological effects

- Risk assessment process

- EFSA Assessment of Fusarium toxins in animal feed

- Human exposure to Fusarium toxins

- Need for more Information



Deoxynivalenol

� DON exhibits toxic effects in all animal species

� Pigs are the most sensitive species

� Initial Effect - reduced feed intake
Followed by - vomiting and feed refusal

- reduced body weight gain
- immunosuppression

� Lowest level for pigs with no effect on feed intake 
= 0.35-0.9 mg/kg 



Zearalenone

� Pigs are the most sensitive animal species, followed  
by sheep and cattle

� Poultry are least sensitive

� Males are less sensitive than females

� Results in hyperoestrogenisum including reduced 
fertility



Fumonisin B 1

� Equine Leucoencephalomalacia (ELEM) 

in Horses

� Porcine Pulmonary Edema

� Liver and kidney toxicity in Rodents



Equine Leucoencephalomalacia (ELEM)
(Horses) - Fumonisins

� Sporadic, seasonal, epidemic-like outbreaks
� A disease of horses where extensive damage occurs 

to brain tissue
� Neurological Signs – aimless walking or circling, 

abnormal head movement, stupor, lameness etc
� Death can occur as quickly as a few hours after 

clinical signs
� Post-mortem shows liquifactive necrosis in cerebral 

hemispheres 



Porcine Pulmonary Edema (PPE)
(Pigs) - Fumonisins

� Liver is the target organ

� High exposure 
- death from fluid build up in  

the lung

� Pancreatic lesions



Trichothecene Toxicoses
- Alimentary Toxic Aleukia

� Siberia 1913 – consumption of over-wintered 
grain during famine

� World War II Russia – 60% mortality

� Symptoms: vomiting, diarrhoea, abdominal 
pain, and haemorrhaging from the mouth 

� T-2 toxin suspected but no definite evidence

� Trichothecenes are potent protein inhibitors
(Not carcinogenic)



Tolerable Daily Intake (TDI) of Mycotoxin

� No Effect Level (NOEL) – established by animal study

� Most sensitive biological indicator chosen for no effect

Safety factor of 1000 is applied – (x100 species difference)

- (x10 individual difference)

� TDI refers to average lifetime exposure, therefore can 
be exceeded on a short-term basis



JECFA - Provisional Maximum 
Tolerable Daily Intake (PMTDI)

� 4-Deoxynivalenol 1µg/kg bw

� T-2 and HT-2 toxins 0.06 µg/kg bw*

� Fumonisins 2 µg/kg bw**

* T-2 and HT-2 alone or in combination
** Fumonisins B1, B2 and B3 alone or in combination



Estimating Exposure of 
Mycotoxins in the Diet

� Analysis of individual foods:
Average Exposure from individual foods
= Conc. in food x Intake of food

Average Total Exposure
= � Exposure from individual foods

Extreme Exposure = Average x 3

� Good approach if contamination is limited to a 
small number of foods



Risk Assessment compares 
Estimated Average Exposure with TDI

1. If Exposure << TDI then risk is acceptable

2. If Exposure > TDI then risk is unacceptable
And action is required…

• Ban use of substance – pesticides, phthalates
• Ban Importation – Iranian pistachios
• Regulate contaminants in food stuffs - Mycotoxins



Risk Assessment Organisations

� World Health Organisation (WHO) – International 
Programme on Chemical Safety (IPMS)
- 2001 Evaluation of Trichothecenes (DON, T-2 etc)

� European Food Safety Authority (EFSA)

� US Food and Drug Administration (FDA)

� Council for Agricultural Science and Technology 
(CAST)
- Jan 2003 Evaluation of Mycotoxins



European Food Safety Authority (EFSA)

� Independent European Agency

� Undertakes - Risk Assessment

- Risk Communication

� But NOT Risk Management
(Undertaken by DG SANCO)

http://www.efsa.eu.int/



Eight Scientific Panels



Panel on Contaminants in the Food Chain
(CONTAM)

The Panel on contaminants in the food 
chain deals with questions on 
contaminants in food and feed, 
associated areas and undesirable 
substances such as natural toxicants, 
mycotoxins and residues on non-
authorised substances not covered by 
another Panel.



SANCO requests Opinion from EFSA

(deadline proposed)

Terms of Reference

EFSA Panel sets up Working Group (WG)
WG Chair from Panel plus co-opted members

Opinions drafted by WG

Opinion considered by Panel and adopted (after revision)

Opinion published in EFSA journal on website



Six requests from SANCO on mycotoxins 
in animal feed…

� Aflatoxin B1 – February 2004

� Deoxynivalenol – June 2004
� Zearalenone – July 2004

� Ochratoxin A – Sept 2004
� Ergot alkaloids – April 2005

� Fumonosins B1 & B2 – June 2005



Terms of reference for consideration 
of Fusarium toxins in animal feed

� Determine daily exposure level for different 
species above which signs of toxicity can be 
observed

� Identify most sensitive animal species



Terms of Reference for consideration 
of Fusarium toxins, in animal feed

� Determine transfer/carry over levels 
to animal products (human foods)

� Identify feed materials which are a 
source of contamination

� Assess contribution of different feed 
materials to overall animal exposure



Most sensitive animal species

� DON shows toxic effects in all 
animal species
- pigs particularly susceptible

� Pigs are the most sensitive 
species to ZON followed by sheep, 
with poultry least sensitive to 
hormonal effects

� Horses and pigs are sensitive to 
fumonisins
(also ducks, turkeys and fish)



Carry-Over from Feed to Animal Products

� DON rapidly metabolised – carry-over = very low

� Limited tissue deposition of ZON but low 
transmission into milk and eggs

� Transfer of fumonisins into edible tissues including 
milk and eggs is limited



Feed materials which are a source 
of contamination - DON

� DON levels vary year-to-year 
with climate, season, 
geographic conditions, 
agronomic practice 
e.g. fungicide use etc

� Levels range from � g/kg 
to tens of mg/kg

� Confounding factor – DON 
invariably co-occurs with other 
trichothecenes and ZON



Feed materials which are a source 
of contamination - ZON

� ZON levels vary year-to-year 
with climate, season, geographic 
conditions, agronomic practice 
e.g. fungicide use etc

� Levels ranging from � g/kg to 
tens of mg/kg

� Confounding factor – ZON 
invariably co-occurs with 
Fusarium toxins



Feed materials which are a source 
of contamination - Fumonisins

� Predominantly maize and 
maize-based products 
contaminated

� Maize invariably contaminated 
frequently at mg/kg levels

� Little data on feed per se

� Confounding factors –
fumonisins invariably co-occur 
with other Fusarium toxins



Fumonisins
- Human Oesophageal Cancer

� Parts of South Africa

- High rates oesophageal cancer
- High consumption of contaminated corn

� Linxian area of China

- High rates oesophageal cancer
- Fumonisin B1 is a liver cancer promoter in male rats

- Fumonisins disrupt sphingolipid metabolism



Probable Daily Intake of Fumonisin in South Africa
(PMTDI = 2µg/kg bw)
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Exposure Estimates for Fumonisins in Various Countr ies
(PMTDI = 2µg/kg bw)
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Effects on Human Health
- Immunotoxicity

� Suppression of one or more functions of 
immune system
- Increased susceptibility to infection

� Stimulation of immune function

- hypersensitivity (autoimmune disorders)

� Mycotoxins exhibiting immunotoxicity:
Trichothecenes – inhibition of protein synthesis 
(immunosuppressive)



Exposure to Deoxynivalenol (DON)
- PMTDI for 4-Deoxynivalenol = 1µg/kg bw

Africa Europe Far East Latin America Middle East
Barley 0.02 0.24 0.04 0.08 0.01

Maize 0.31 0.03 0.09 0.12 0.14

Rice 0.26 0.03 0.7 0.22 0.12

Wheat 0.18 1.2 0.74 0.76 2.1

Total 0.78 1.4 1.6 1.2 2.4

Region of World Intake (µg/kg bw)
Food Item



Conclusions - Exposure

� Data inadequate to make 
food estimates of animal 
exposure from feed

� Human exposure to 
Fusarium toxins from cereal 
sources far exceeds levels 
from transfer to animal 
products

� Animal products contribute 
only minor amounts 
compared to amounts of 
other sources of exposure



Conclusions

� Lack of data on mycotoxin 
contamination in animal feed

� Most data is for cereals where 
end-use is not specified –
assumptions may not be valid that 
contamination levels for grain 
destined for human consumption 
equivalent to that for feed



Conclusions

� Analytical methods have not been 
validated for feeds per se

� Human exposure to Fusarium toxins from 
cereal sources far exceeds levels from 
transfer to animal products


