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> eDITorIAL

The contamination of animal 
feed with mycotoxins is a 
worldwide problem in animal 
production. The complex 
diet of ruminants, consisting 
of forages, concentrates, 
and silages, can be a source of diverse 
mixtures of mycotoxins that contaminate 
individual feed components. Concomitantly, 
there has been an increase in feed intake 
to meet the greater nutrient demand, 
which often exposes cows to mycotoxin 
contaminated feeds. Dairy cows, like other 
ruminants, have some capacity to protect 
themselves against the harmful effects of 
mycotoxins due to the detoxifying action of 
certain rumenal microorganisms. However, 
modern dairy cows have a much faster 
passage of feed through the rumen thus 
less time for rumen microbes to detoxify 
mycotoxins. The combined factors of high 
production, incompetent rumen microflora 
action, unbalanced nutrition (ex. subclinical 
acidosis) and mycotoxins in the feed are 
key factors allowing mycotoxins to escape 
detoxification and be absorbed by the 
intestine as in monogastrics. Symptoms 
of mycotoxicosis in a dairy herd may be 
non-specific, wide ranging and sub-clinical 
depending on the mycotoxins involved and 
their interaction with other stress factors as 
farm management, presence of infectious 
diseases and welfare of the animals. This 
newsletter will give you an idea where to 
look when searching for hidden effects of 
mycotoxins in ruminants.

Enjoy reading!
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recognizing when mycotoxins are causing poor 
health and performance is extremely diffi cult. 
some mycotoxins, such as zearalenone, predo-
minantly affect reproduction and are relatively 
easy to identify. Also, high levels of mycotoxins 
that can cause acute intoxications and dramatic 
changes in milk production and animal health 
status can be determined much more easily. un-
fortunately, the most common and most diffi cult 
challenges to identify occur when rations contain 
low levels of mycotoxins and the health effects 
are subclinical. presence of mycotoxins in feed 
is very often connected with increased incidence 
of metabolic disorders as ketosis, retained pla-
centas, displaced abomasums, mastitis, metri-
tis, lameness, elevated somatic cell counts and 
consequently slightly decreased milk production. 
Subclinical mycotoxicoses decrease profi tability 
by lowering milk production and quality and fi -
nally increasing expenses from inappropriate ve-
terinary therapies.

Mycotoxins and their 
influence on incidence 
of metabolic disorders 
in ruminants
Mycotoxins can be the primary agent causing acute health or produc-
tion problems in a dairy herd, but more likely, mycotoxins are a factor 
contributing to chronic problems including a higher incidence of di-
seases, poor reproductive performance or suboptimal milk production. 
They exert their effects through four primary mechanisms: (1) intake 
reduction or feed refusal, (2) reduced nutrient absorption and impaired 
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metabolism; (3) alterations in the endocrine and exocrine systems; and 
(4) suppression of the immune system. Recognition of the impact of 
mycotoxins on animal production has been limited by the diffi culty of 
diagnosis. Symptoms are often nonspecifi c and the result of a progres-
sion of effects, making a diagnosis diffi cult or impossible because of 
the complex clinical results with a wide diversity of symptoms.

Mastitis and metritis

Mastitis is defi ned as an infl ammation of the mammary gland. Mas-
titis usually occurs primarily in response to intramammary bacterial 
infection, but also to intramammary mycoplasmal, fungal, or algal 
infections. Mechanical trauma, thermal trauma, and chemical insult 
predispose the gland to intramammary infection. Occurrence of 
mastitis depends on the interaction of host, agent, and environmental 
factors (Zhao and Lacasse, 2007). Metritis is defi ned as infl amma-
tion of both the endometrial and muscular layers of the uterus. Risk 
factors for developing postpartum metritis are: retained placenta, 
dystocia, stillbirth, twinning, uterine prolapsed, milk fever, poor 
hygiene during calving, ketosis etc. (Palmer, 2003).

Results from the dairy farm with 3200 dairy cows, 3000 heifers 
and 400 calves show that average decrease in mastitis and metritis 
incidence after usage of Mycofi x® Plus (15 – 30 g/cow/day) was 

-30.3 % and -32.5 %, respectively (Figure 1 and 2). Mycotoxin 
contamination of TMR was 800 ppb of deoxynivalenol and 38 ppb 
of zearalenone.

somatic cell counts (sCC)

Somatic cell counts taken on bulk tank milk are a good indicator of 
the general state of udder health in the dairy herd. Somatic cells in 
milk consist mainly of white blood cells produced by the cow to des-
troy bacteria causing mastitis that enter the udder and to repair dama-
ged udder tissue. These cells are always present in milk but when an 
infectious agent enters the udder or when the udder is damaged, the 
number of somatic cells shed by the individual cow increases. Tissue 
damage and the increased SCC resulting from mastitis infection can 
block the tiny milk ducts in the udder, resulting in lower production 
when the milk secreting cells above the blockage are dried off. An 
estimate of milk production lost as predicted from bulk tank somatic 
cell count is given in Table 1. Based on this table, herds with cell 
counts over 500,000 SCC could be producing from 8 to 20 % below 
potential because of the presence of sub-clinical mastitis infections 
(www.omafra.gov, 2011). Maximum legally allowed SCC in US 
are 750,000/ml. This limit is high compared to many international 
standards. Much of Europe, New Zealand and Australia have a limit 
of 400,000/ml and Canada has a limit of 500,000/ml.
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Figure 2 – Incidence of total metritis registered during 151 days. The green fi eld represents 
the presence of Mycofi x® Plus in rations
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Figure 1 – Incidence of total mastitis registered during 158 days. The green fi eld represents 
the presence of Mycofi x® Plus in rations
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Table 1 - Estimated milk production loss, in relation to bulk 
tank somatic cell count

somatic Cell Count Milk production Loss (%)

100,000 0

200,000 2

300,000 4

400,000 6

500,000 8

600,000 10

700,000 12

800,000 14

900,000 16

1.000,000 18

Stiles and Rodenburg, 1996

In another trial we evaluated the use of Mycofi x® Plus in a dairy 
herd with co-occurrence of multiple mycotoxins. The SCC, prior 
to adding Mycofi x® Plus was very high, refl ecting a high incidence 
of mastitis problems in the cows. The addition of 25 g/cow/day of 
Mycofi x® Plus to the ration counteracted the negative effects of the 

mycotoxin contamination of 1025 ppb B-trichothecenes (nivalenol, 
deoxynivalenol, 15 acetyl-deoxynivalenol) and 120 ppb zeara-
lenone. The inclusion of Mycofi x® Plus in the feed signifi cantly 
reduced SCC (Figure 3).

Lameness

Another aspect that should be taken into account is the higher 
incidence of lameness on dairy farms feeding rations contaminated 
with mycotoxins. Lameness alone in dairy farms already causes 
large fi nancial losses due to a decreased milk production, impaired 
reproductive performance and higher culling and veterinary costs. 
In a study conducted in 2010 by Pirestani and Toghyani it is proved 
that increase in the levels of afl atoxin (from 13.01 to 110.63 ppb) 
concentration in the feedstuff was responsible for the increase in 
afl atoxin M1 in milk samples. Also, levels of afl atoxin in diet and 
milk caused retained placenta which is a reproduction problem 
(delayed conception). Prevalence of lameness was signifi cantly 
affected by milk afl atoxin level (P ≤ 0.05). It was concluded that 
there was a signifi cant relationship between afl atoxin levels with 
lameness and retained placenta.
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Figure 3 - Somatic cell count in bulk milk (OBS: in the control period (before Mycofix® Plus 
use), milk with too high SCC was discarded, thus reducing the disparity of the chart). 
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Figure 3 – Somatic cell count in bulk milk (OBS: in the control period (before Mycofi x® Plus 
use), milk with too high SCC was discarded, thus reducing the disparity of the chart)

There was a signifi cant relationship between afl atoxin and lame-
ness (Table 2). This might be be due to the afl atoxin and its effect 
on the sensitive lamina hoof, unsuitably placed straw yards, nutriti-
on and poor management. In addition comparisons between normal 
cattle and lame cattle showed a slightly longer interval between 
calving to fi rst insemination and conception in lame cattle. This 
difference may be related to the pain caused by lameness associa-
ted with afl atoxins, which results in reduced feed intake and thus 

lower energy intake, hormonal imbalance and nutrition imbalance 
(Ozsoy‘s et al., 2005; Sood and Nanda, 2006).
Korosteleva et al. (2009) observed that 500 ppb of deoxynivalenol 
may also reduce phagocytic and neutrophilic activity and conse-
quently determine serious symptoms when mastitis and lameness 
occurs. Lameness is one of the most predominant clinical signs of 
ergot alkaloid poisoning together with reduced weight gain and 
agalactia (Whitlow, 1993).

Table 2 - The rank correlation between afl atoxin and lameness in dairy farms

Correlations

Afl atoxin m1 B1 B2 G1 G2 Total

Herd A (13.01 ppb Afl a) 0.022 0.112 n.d. -0.011 -0.011 -0.112

Herd B (110.63 ppb Afl a) 0.432* 0.425 0.323 0.389 n.d. 0.425

* Signifi cant at p ≤ 0.05; n.d. = not detected.
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ConCLusIon

It is well known fact that almost all mycotoxins suppress the immune system and impair a proper rumen function, 
even at levels that may not cause metabolic or physiological problems. It is essential to realize that mycotoxins de-
crease the feed intake which is consequently leading to decreased milk production. Accurate feeding of dairy cows 
in combination with continuous mycotoxin risk management is the key in managing the optimal performance of the 
livestock business.
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