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Mycotoxins in animals: occurrence and effects

What are mycotoxins?

Which effects do mycotoxins have in animals?

Effects of mycotoxins in poultry production



What are mycotoxins?

Mycotoxins are toxic secondary metabolites produced by fungi

>  1000 different mycotoxins are identified so far (Oswald, 2013)



Mycotoxins are resistant against:

Chemicals

Hot and cold temperatures

Mold inhibitors (e.g. acids)

What are mycotoxins?



The fungi can be categorized into 2 groups:

A) Field fungi:
- Field fungi produce mycotoxins during

growth (Fusarium sp.)

- e.g. Zearalenon, Deoxynivalenol

B) Storage fungi:
- Storage fungi occur after harvest

(Penicillium and Aspergillus sp.)

- they produce mycotoxins like Aflatoxin

HOW DO MYCOTOXINS GET INTO FEEDSTUFF?



Main mycotoxins Target organ Symptoms/Effects

Aflatoxin liver

Carcinogenic

Hepatotoxic

Immunsuppression

Ochratoxin A kidney
nephrotoxic

Immunsuppression

Fumonisin Brain, lungs
Pulmonary edema (pigs)

Immunsuppression

Zearalenone Reproduction organs
Reduced estrogen secretion

Immunsuppression

Trichothecene

(DON, T-2)
GIT

Reduced feed intake,

Feed refuse

Vomiting

Skin lesions

Immunsuppression
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What are mycotoxins?



Synergistic effects:

 „Synergistic effects occur when the combined 

effects of two mycotoxins are much greater than 

the individual effects of each toxin alone “

 z.B. DON and ZEN

What are mycotoxins?



Afla

ZEN

DON

T-2

FUM

OTA

28%

77%

90%

87%

77%

1%

Occurrence of mycotoxins 



Mycotoxins and endotoxins in animals

What are mycotoxins?

Which effects do they have in animals?

Summary



Effects of mycotoxins in ruminants



Yes, ruminants are more resistant to mycotoxins…

But not all mycotoxins are subject to enzymatic cleavage by rumen 
microorganisms (McIntosh et al. 2002) 

Are cows less sensitive to mycotoxins?



Are cows less sensitive to mycotoxins?

Aflatoxin: 

up to 42% is converted into
Aflatoxicol
(Engel and Hagemeister, 1978) 

Zearalenon:

90% is transformed into α-
Zeralenol (four times more 
oestrogenic ) 
(Hagler et al. 1979) 

Deoxynivalenol:

Around 35 % of the DON in the 
rumen is metabolized into the 
DOM-1 (not toxic)
(Swanson, et al 1987) 



Abortions (ZEN)

Diarrhea (DON)

Oversized udder (ZEN)

Reduced feed intake (DON)

Fatty liver (Afla, Fum)

Laminitis (Afla)

Transfer of Aflatoxin M1 in milk

CLINICAL EFFECTS



SUBCLINICAL EFFECTS

Immunsupression

Impaired reproduction

Reduced milk production

Higher somatic cell count

DON, ZEN, AFLA, FUM



PRACTICAL TIP`S

Decrease in Milk 

production 

down/fluctuates – 1-5 kg

Diarrhea, dark stool, 

bloody mucous 
Increase in mastitis - SCC

Sporadic, non-specific 

mortality

Increase in uterine 

infections post calving

More cows not conceiving, 

irregular cycles

Higher incidence of 

ketosis, laminitis 



Effects of mycotoxins in swine

Liver health

(OTA, AFB1, FUM)

- Liver lesions

- Change in texture and

coloration

Fertility

(ZEN, Trichothecene, Ergots)

- Vulvoganitis

- Infertility (hypertrophy of 

the uterus, atrophy of 

ovaries) 

- Ovarian cysts

Kidney health

(OTA, AFB1, FUM)

- Increased organ size

- Increased water

consumption

GIT effects

(Trichothecene, FUM, AFB1, Ergots)

- Diarrhea

- Reduced Feed Intake/ Vomiting

- Reduced performance

- Immunsupression/Vaccine titre

- Gut lesions

- Necrosis (tails and teats of 

newborn piglets)



Clinical symptoms mycotoxins

Mycotoxin symptoms suckling pigs

DON: Skin lesions

since 1st day of live              

(sow shows no symptoms)

DON/T-2: necrosis tail ZEN: teat inflammation



Effects of mycotoxins in poultry



 Clinical signs of mycotoxins in poultry are rarely, 

Black tongueT-2

Black comb-Trichothecene Diarroea -DON

Fatty liver- Aflatoxin B1

Effects of mycotoxins in poultry



 … more typical are subclinical signs

Decreased hatchability

Decreased feed intake

Immunsuppression

Lower disease resistance

(vaccine titre)

Low feed efficiency 

and subsequent 

weight loss

Effects of mycotoxins in poultry



Modern poultry production:

- bacteria found in their environment (transportation boxes, litter, 

feed) are the predominant contributors to the development of their 

flora 

- sterile environment delays the development of the immune system 

and bacterial colonization of the intestine

- young animals are more sensitive to changes:

even low mycotoxin concentrations can have a negative impact 

on the development of the microbiota

Effects of mycotoxins in poultry production



DON in the intestine: what actually happens?



1. SGLT-1 nutrient transporter

• DON inhibits key nutrient 

transporters (e.g. SGLT1) for 

Natrium and Glucose

 Imbalance microflora 

composition

 diarrhoea

DON in the intestine: what actually happens?



2. Thight junctions:

 Epithelial transport

 network structure build by

claudine

DON: 

inhibits synthesis of claudin proteins

DON in the intestine: what actually happens?

DON opens the door to pathogens and their toxins, known 

as endotoxins. 



What are endotoxins?

“are a part of the outer 
membrane of gram 
negative bacteria”

“Gram negative bacteria are E.coli, 
Salmonella, Shigella, Pseudomonas”

“Endotoxins are also 

called

Lipopolysaccharides

(LPS)”



 The Lipid A is embedded in the outer cell membran of gram negativ bacteria

 The polysachharide sticks out like a hair

What are endotoxins?



Occurance and development endotoxins

Endotoxins
Animal

Feed

Air Water

 Wherever there is 

bacterial activity, 

endotoxins are present

 heat stable up to 300-

400 °C



Occurance and development endotoxins

Endotoxins are released

 from growing gram-negativ bacteria

 When bacteria are lysed as a result of effective host defense mechanisms

 When bacteria are lysed by the activities of certain antibiotics



Effects of endotoxins

On the one hand, endotoxins stimulate the immune system in a 

positive way, on the other hand they cause endotoxic shock and 

death

 Even at low concentrations they can cause severe immune 

reactions e. g.: 

endotoxic shock

coli diarrhea

Salmonellose

Inflammation reduce feed consumption

the activation of the immune system leads to energy and 

nutrients being redirected away from growth to support the immune 

system

This results in lower growth rates and reduced muscle development. 



Take home message

 Their are many more mycotoxins than Alfatoxin which can cause 

problems in your production

Mycotoxins are produced by field and storage toxins

 The major mycotoxins are DON, ZEN and FUM

 even low mycotoxin concentrations can have a negative impact

 Subclinical symptoms are often underestimated 

DON: opens the door for pathogens and their toxins



Thank you!


