ew | nutrition

Toxin risk management: Current
challenges and what works against them
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The last straw that broke the camel’s back ew | nutrition

* Acute mycotoxicosis < rare

— » Subacute mycotoxicosis < daily situation
mycotoxins

\mmune impairment | t
- 2 Gut barrier disruption P
| A_— u health, welfare,
performance,

Oxidative stress and profitability

Reduced nutrient absorption




How do we identify mycotoxin issues on farms? ew | nutrition

High levels of toxins (acute toxicity)

* Clear and visible symptoms, e.g.:
* Pale liver with aflatoxins
* Oral lesions with T-2 toxin
* Enlarged kidneys with ochratoxins

Low levels of toxins (subacute toxicity)

* Unspecific symptoms:
* Loss of performance (poor growth, reduced egg production)
* Higher susceptibility to diseases, impaired vaccination

* Difficult to diaghose, but the main obstacle to productivity!




Effects of mycotoxins on the intestine
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Damaged villi
NUTRIENT ABSORPTION

Reduced cell renewal

Inhibition of nutrient
transporters

$

Poor FCR
Pathogen colonization

GUT BARRIER

IMMUNE SYSTEM
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Effects of mycotoxins on the intestine
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Effects of mycotoxins on the intestine
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e Altered innate and
adaptive immunity

e |Inflammation

$

Higher susceptibility to
infectious diseases
Vaccination failure
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Effects of mycotoxins on the intestine
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Disregulation of the
Immune response

Malabsorption of dietary
antioxidants

2

Immune troubles
Villi damage
Pigmentation issues
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Effects of mycotoxins on the intestine
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Mycotoxins are a bomb for
digestive efficiency and gut
health, costing a lot to the

poultry industry!



Interaction between mycotoxins and bacteria ew | nutrition

DON promotes C. jejuni proliferation with consequences on DON increases the susceptibility to necrotic
bacterial translocation and gut health in broiler chickens. enteritis in broiler chickens.
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7 dpi 14 dpi 21 dpi lenged with C perfringens. Chickens were fed either a control or
DON-contaminated diet and subsequently challenged with C. perfrin-
FIGURE 5 | C. jgjuni counts at different time points post infection from duodenum, jejunum, cecum, liver, and spleen of infected birds fed with either control or DON gens strain 56. The solid bars represem.the avgragg lesion Score_ in ea_Ch
contaminated diet. Results are presented as mean values and SEM (n = 5). Numbers of bacteria are expressed in logarithmic form of colony forming units (log group. Error bars represent SEM. Intestinal lesions in the small intestine

CFU/q). Asterisks mark differences with #P < 0.1, or *P < 0.05.

Adapted from Ruhnau et al. (2020) and Antonissen et al. (2014)



Interaction between mycotoxins and vaccination ew | nutrition

T-2 toxin halved the response to ND AFB1 and OTA reduce the response to IBD

vaccination in broiler chickens. vaccine in broiler chickens.
25000
Table 3. Mean (£SE) haemagglutination inhibition titres to
Newcastle disease virus of broilers fed cyclopiazonic acid and
T-2 toxin 20000
CPA (ppm) T, (ppm) HI titres-log?2 ) [l Control
(n = 8) E 15000 ] Mycotoxins
' % Hard water
0 0 6.50b + 0.96 510000
10 0 4.00° £ 0.58
0 | 2.70° + 0.75
10 1 3.50°" + 0.96 5000
Means with same superscripts within a column do not differ | ! | |
significantly (p < 0.01) . 4 14 21 28 35 12
1: Represents significant (p < 0.01) cyclopiazonic acid and T-2 Days of Age
toxin interaction. Figure 2: Mean + SD ELISA titers against IBD vaccine in broiler chicken (4-42 days of age). Means with a different

letter within the same column are significantly different at p < 0.05.
G2: +(ve) control, G3: received the mycotoxins ration, G4: received the hard water.

Adapted from Kamalavenkatesh et al. (2005) and Alazzouny et al. (2023)



Impact of mycotoxins on broilers’ performance ew | nutrition

DON reduces weight gain of broiler chickens, particularly at levels below the EU guidelines.
Body weight gain (g/week)

600

500

Body weight Body weight gain

40

(2)° (g/week)
Overall
Control 729.8% +19.5 346.5* £ 12.1
5 2.5 mg/kg 692.5 + 19.6 327.5%° + 12.1
5 mg/ke 686.6° = 19.5 320.8° + 12.1
3 10 mg/kg 706.0° £ 19.6 BRI =122
P values®
Week <0.001 <0.001
10 DON treatment 0.001 0.005
I I I DON treatment x week <0.001 0. 152

= Control 25ppm DON ®5ppm DON =10 ppm DON
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o

Adapted from Lucke et al. (2018)



Palanisamy et al. (ESPN, 2025)

Impact of mycotoxins on broilers’ performance

DON and FUM trigger intestinal inflammation (A), and
affect gut integrity (B) and liver function (C)
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scrapping); AGP - alpha-1-acid glycoprotein (small intestine scrapping); E. coli LPS (serum). B: TMBES: Total Mean Bacterial Enteritis
Scoring (according to de Gussem, 2010); VH/CD: villus height to crypt depth ratio (duodenum); ZO-1: relative mRNA expression of
zonula occludens-1. C: IL-6 - Interleukin 6 and NOX-4 - NADPH oxidase 4 in the liver (relatively to control).
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Impact of mycotoxins on broilers’ performance ew | nutrition

Mycotoxin contamination of the feed in 18 successive performance trials
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Adapted from Kolawole et al., 2020



Impact of mycotoxins on broilers’ performance ew | nutrition

Mycotoxin contamination of the feed in FCR of broilers in the 18 successive
18 successive performance trials performance trials
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Impact on laying and breeding hens’ performance

FUM and DON strongly reduce the hatching rate and further
affect progeny health and performance.

100+

High dose group Mycotoxin (ppb)
°  80- HH HE E=d Moderate dose group
a HHHHH B3 Low dose group FUM
g Ll DON
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FIGURE 1 | Hatching rate post-inoculation with serial concentrations of FB or DON, or synergetic inoculation. *Indicates p < 0.05 when the high FB1 + DON group
was compared to the high FB4 group, the high FB4 + FB2 + FBa group, and the DON group (p = 0.037), while no significant difference was found when the
moderate FB4 + DON group was compared to other moderate groups and the DON group (p = 0.114). Similarly, no statistical difference was found when the low
FB1 + DON group was compared to other low groups (p = 0.427). The data were analyzed by Chi-square test with SPSS as the categorical variable.

Mycotoxins affect both laying rate and egg quality, causing problems of
marketability, hatchability, and progeny health and performance.

Adapted from Wang et al., 2021

Detection of mycotoxins in breeder eggs in 3
provinces of China (221 samples)

Yolk
374
394
16.9

Albumen
428
449
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Economic impact of mycotoxins in the poultry industry

Adapted from Kolawole et al., 2025

Low mycotoxin contamination costs 0.30€/bird, only considering increased FCR

Table 2

Technical result and estimated feed cost breakdown for the broiler system under

assessment, with potential additional costs required to purchase more feeds to
maintain the weight of broilers exposed to mycotoxin-contaminated diet.

Non-contaminated Contaminated
Feed Feed

Total number of birds 100,000 100,000

Growing period (days) 41 41

Number of cycles per year 7 7

Estimated feed intake (kg/birds/ 5.31 5.89

cycle)

Total feed required (tonne/year) 3929.4 4358.6

Feed cost per tonne €500 €500

Total feed cost per year €1,964,700 €2,179,300

+ 214,600 €

ew | nutrition
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How to manage mycotoxin risk to secure animal
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EW Nutrition Toxin mitigation strategy ew | nutrition
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Mycotoxin monitoring in the raw materials and/or feed is the only way to assess the risk
and then to manage it

Mycotoxin Check most at-risk ingredients, based on sensitivity and inclusion rate in the diet
control plan Look for most at-risk mycotoxins in the region, or the region of origin of the cereals

Quick tests (ELISA) help make rapid decisions upon reception of raw materials, or at
Mycotoxin new harvest

detection Chromatography (LC/MS-MS, HPLC...) can be necessary to make a diagnosis when
problems occur on the farm

Independently of the chosen analytical method, great care should be paid to sampling

A good sampling ensures to analyze a representative sample from the batch and to
avoid a misestimation of the mycotoxin contamination

Importance
of sampling
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Identify the risk: mycotoxin occurrence trends
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AFLA

Adapted from Jalizadeh et al. (2023)

Meta-analysis of mycotoxin occurrence in animal feeds

in Middle East and North Africa
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* Priority analyses in the region:
* Aflatoxins
* Deoxynivalenol
* Fumonisins
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Understand the risk: what are safe levels? ew | nutrition
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* Answer D is somehow the closest to reality, since defining “safe
levels” is a multi-criteria equation:

* About the mycotoxin: type, level and duration of exposure

* About the cocktail: single mycotoxin or co-exposure (and
which ones)

* About the animal: species, breed, age, immune and health

_ status
/ | ) \ * About the environment: biosecurity, stressors, feed
N composition...

A-l have no idea

N




Understand the risk: what are safe levels in the EU?

Mycotoxin EFSA opinion EFSA opinion EU recommendation
(ppb feed) Broilers Laying hens (2006/576/EC)
DON 600 5,000 5,000
NIV 3,000 1,000 NA

T-2/HT-2 500 2,000 NA
ZEN 50,000 100,000 NA
FUM 1,000 NA 20,000
OTA 30 30 100
EAS 2,100 3,700 NA

ENN B 12,720 11,230 NA
ENN B1 4,060 3,600 NA

BEA 12,600 3,930 NA

ew | nutrition

* 3to 20 times difference
between EU guidance and
EFSA opinion!

* Lack of studies to update or
provide recommendations in
many cases.



‘41, Understand the risk: EW Nutrition dedicated tool o | nutrition

master

nene * MasterRisk helps understanding the risk associated
with mycotoxins present in raw materials, finished
master = feeds or complete diets.

 MasterRisk helps choosing the best strategy to
successfully manage the risk considering:

- Individual mycotoxins
- Mycotoxin interactions
- Species sensitivity



https://masterrisk.ew-nutrition.com/
https://masterrisk.ew-nutrition.com/
https://masterrisk.ew-nutrition.com/

EW Nutrition Toxin mitigation strategy ew | nutrition
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Animals show different sensitivities to mycotoxins
and should be protected accordingly! -

Young broilers
Turkeys
Ducks

Laying hens
Pullets

Growing-finishing broilers




Manage the risk with adequate in-feed solutions ew | nutrition

* 2 product lines dedicated to toxin risk management
 Comprehensive offer to address a variety of needs

oL mastersorh

SOLIS” %\S mastersort” mastersorl
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s, How do Solis and Mastersorb products work? ew | nutrition
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- Selected active ingredients, which work synergistically to ensure optimal animal performance and well-being under toxin
challenges.

Efficient control of multiple

pentonite . Reduction of the
toxins
exposure
et call Walk Adsorption of mycotoxins, Secured animal $
immune support performance

Reduction of the
'rotection of target organs of effects
toxins

Mixture of Phytogenics




Physiological and
zootechnical response of
growing-finishing broilers to
a multi-mycotoxin challenge
with or without an in-feed
intervention

K. Palanisamy, M. Caballero, M. Gallissot

EW Mutrition Gmiol Visbek, Germarny.

E-mail: marie gallissot@ew-nutrition.com

Results and discussion

Animal performance

The exposure to mycotoxing affected feed efficizncy (-4.6 pt FCR from
d11-42, p<0.01: Fig. 1) as previously evidenced by Kolawole er ol
(2020). Conzequently, the chickens’ growth tended to decrease (Fig. 2).
Birds fed the IFl had similar performance as the CON group.

DON and FB1 exposure impacted performance of growing-
finishing broilers, and this effect was avoided with the IFI.

Gut health parameters

On d30, the intestinal mucosa of CHL broilerz showed higher
inflasnmation {increased a-1-AGP and IALP, p=0.01), and permeability
(elevated =zerum E. coli LPS, p=0.001} (Fig. 3 A}, accompanied by a
reduced Z0-1 expression in the jejunum [(p<0.001), a poorer
histornorpghometry (reduced VH/CD, p=0.016) and a higher lesion
score (TMBES, p=0.05) (Fig. 3 B). in sccordance with the literature
(Grenier and Applegate, 2013). These effects were all avoided inthe T
group. The IFl also improved some parameters in the sbsence of
challenge, like the Z0-1 gene expression. This could be explained by
the phytogenic blend used in the IFl (Li et al, 2015).

DON and FB1 confirmed to affect broilers’ gut health in the
growing-finishing period. The IFl mitigated these effects and
improved the gut condition even in the absence of challenge.

Liver condition

The histopathology revesled hepatic fiobrosis, cellular necrosis, bile
duct proliferation and vacuolation of hepatocytes in the CHL group
{data not shown). These changes were substantially reduced inthe T
group. Additionally, the expreszion of genes related to oxidative stress
(HO¥-4) and inflamma [IL-6) was upregulated with mycataxing and
this effect was avoid vith the IFl {p<0.001) [Fig. 4).

DON and FB1 adversely affected the liver function and
integrity. The IFl significantly mitigated these effects.

Conclusions

DOM and FB1 are known to impact intestinal and hepatic
functions in poultry, even at levels below the EU guidance.
This study shows that a co-exposure to DON and FB1 affects
the metabolism of growing-finishing broilers, finally hindering
their performance. The IFl (T) effectively prevented the
mycotoxin-induced changes and performance loss, making it a
relevant tool to manage mycotoxin risk in broiler production.

Grenier &, applegets 7). Madulaion of int=afinel Funcoens Folisming Myralasn ingesiioe: Mete-Anabab of Publahes Brperiments in Animels. Tozins 2013, 3, 395430

Kalawale O, Grsham &, Gonakzon C, Swena B, Abio W.4, Menccly & Alcorn M., Connolly L, Hliom € 7. Low Dasca of Mycotosn Muncs bolom £ Rogulstons Limies Can egetvely affcetd
Study. Toxina 020, axe
U b, Qs P, W C, Pan X Effects of Campaund Sinkga Silahs an intza0nal Permeskiby (n @alz with Aleshelindused Uver injary. Faod Funck 2013, 828705

Benefits of Solis and Mastersorb: recent results

ew | nutrition

Introduction

Mycotoxins are found in cereals and proven to exert toxicity in
animals. In-feed interventions that reduce their exposure and
effects can be used to mitigate their impact on poultry. Young
broilers are regarded as most sensitive to mycotoxins and their
exposure is avoided; however, during later stages the exposure
can increase, potentially hindering health and performance.

Objectives

n To evaluate the combined effects of deoxynivalenal (DOM) and
furmonisin BE1 (FB1) on the intestinal and hepatic functions, as wel
as performance of growing-finishing broilers;

» To evaluate the capacity of an in-feed intervention (IFl - Solis
Max 2.0, EW Mutrition GmbH) to mitigate these effects.

Trial design

» Animals: 480 one-dsy-old broiler chickens (Ross 308).
n Design: 4 groups (Table 1), with 10 replicates of 12 birds.

n Experimental period: control diet from day 1-10; experimental
diets from day 11-42.

Table 1. Experimental design

2,000 ppb DON Solis Max 2.0

Ti t 14

restmen S000ppb FB1 2 ke/T of faed
Contral (C)
C + In-feed intervention (IFI) X

Mycotoxin challenge (CH)

CH + IFI(T) X X
- o0 g
2 G
7 =

sz D = par
T cimomEH WT
io Figure 2. Body weight [g]

Figure 3. Markers of intesting
inflammation (4]} and integrity

B T

Y aoms
espn
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* Key information:

* Broiler study
2 ppm DON + 5 ppm FB1
* Evaluation of performance, gut health and liver parameters

DON and FUM exposure impacted performance of growing-
finishing broilers, and this effect was avoided with the IFI.

DON and FUM confirmed to affect broilers’ gut health in the
growing-finishing period. The IFI mitigated these effects and
improved the gut condition even in the absence of challenge.

DON and FUM adversely affected the liver function and integrity.
The IFI significantly mitigated these effects.



Secured animal performance with Solis and Mastersorb

ew | nutrition

TRS308_BRO_SLX 2.0
Solis Max 2.0 diminished the effects of a high

* Efficacy of the products widely proven solls Max 20 diminished the of
* In scientific in vivo studies "

in and Ochratoxin in broilers’ p Mastersorb

° On VarIOus SpeCIeS and 2R ht, ECR, and EBI for

Trial No. kp221ia122 -+ teanroves body WeiB a dose-dependent ey

* On the major mycotoxins, including the “difficult” ones astersorh FM prevents low performanrn

Preserves live
: r health .
in broilers chajy r AN Trial No. H1032-m24

¢ O n e n d OtOXl n S Conclusion enged wit| Mastersorb Gold significantly mitigates

Studv chaw.- as_ . the negative effects of a Clostridium perfringens

¢ O N p e St | C | d es Trial No. H1032-m0812 ,t: challenge in broilers

Mastersorb Gold diminishes the toxic effects of

ON
Gold counteracts effects of D

broiler performance

Conclusion

® fumonisin in broilers The study showed a reduction of anti-alpha toxin antibodies
see - "=nlving a reduction of the bacterial toxin challenge.
Conclusion TRS315_PLL_5,_X 2.0
Study shows lower weight loss and better liver health- M~-tersorb Gold SOlis M .
at 3kg per ton of fosd ~m--—= onisin. in str ax co diminisheS
TRS349_BRE_SLX 2.0 . essed plﬂlefe Effects Of endas .
. roved the reproduction OXins
solis Max 2.0 iImp preeders exposed to an Trial No. 304FF_410blt
laver . .
performance of It)i’ mycotoxins challenge Mastersorb Gold prevents LPS-induced inflam-
. i - . o . . at
intermittent mu mation and improves gut health in broilers lenges

challenged with AFB; and OTA

Highlights

e

The co-exposure 0
hens, as well as the

ertility and incubation parameters of the breeding

: ins altered the f
&[])fgl(tiogtjnaﬁi’?yn%glicsh Li;?;o successfully mitigated these B Conclusion
Study shows Mastersorb Gold can mitigate the effects of Aflatoxin and
Ochratoxin on broiler gut health, gut integrity, and inflammation, delivering

better performance results than AGP treatment.




Take home messages

* Mycotoxins are a threat to animal well-being,
performance and productivity

*They primarily act on the intestinal functions and
immune system, in synergy with other stressors

* A complete toxin mitigation strategy includes
monitoring, prevention and management
measures

* EW Nutrition can support you!

ew | nutrition
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