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dsmfirmenich Animal Nutrition & Health

Mycotoxin Risks and Challenges in
Ruminants

APB, Figueira da Foz, 20-9-2024

Sander Janssen, DVM

Mycotoxin Risk Management & BD, EMEA

Zanetta Chodoroswka & Wolfgang Markert

dsm-firmenich ese

For Intemal Lse Only

Content

*
0.0

General View on Mycotoxin Challenges, Focus Ruminants

-
0.0

Mycotoxin Prevalence Data, Focus Ruminants

-’
0.0

The Challenges in Ruminants

K7
..0

Mycotoxin Risk Management

K7

e Take Home Messages

dsm-firmenich ese
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General View on Mycotoxin Challenges

Focus Ruminants

dsm-firmenich ese

For Internal Use Only

General View on Mycotoxin Challenges in Ruminants (1)

esophagus

abomasum

rumen amasum

Common misconception:
“Ruminants are fully protected
against mycotoxins because
of their rumen”

reticulum

large
intestine

cecum

small
intestine

Adapted from: ANS 312 -— Applied Animal Nutrition Feedstuffs and Ration Formulation — OSU Extended Campus - Oregon State University

dsm-firmenich ese
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General View on Mycotoxin Challenges in Ruminants (2)

Example Benelux, research 2014
56 vets & 211 dairy farmers)

66% farmers > potential izzue in dairy
16% farmers > a real problem in dairy

84% vets > zometimes issue
12% vets > often an issue
4% vets > no iszue

Is changing!
eeE T o " 2-5)07(23
] 5"’ Internafional Congress of the Euv
for Veterinary Pharmacology afie - 5
s CLLL XD

2023: in toxicology sessions = 50% were mycotoxin related!

General View on Mycotoxin Challenges in Ruminants (3)

» 95% of mycotoxin come from field by fusarium spp

» Mycotoxins of fusarium spp. often found in stored
roughages/silages without fusarium fungi visible

% Mycotoxins are not visible, no taste, no odour
» No adequate mycotoxins test used

Just e.g. DON, ZEN, or few main ones
ELISA versus feed matrix

» Subclinical symptomatology

Result: Herd health & productivity

losses not linked to mycotoxin
exposure!

19
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Mycotoxin Prevalence Data

Focus Ruminants

Ruminant Diet Composition

Today typical disgrgwlactating dairy cow

3%
Haylage *
23% Maize Silage
32%
J
Corn milled
8%
Concentrate
34%
® Cornsilage ®mCommilled m Concentrate Haylage straw

Progressive Dairyman Published on 29 September 2016

dsm-firmenich ese

For Internal Use Only

Future Iact,atin% dairy cow diet

Minerals, Probiotics
Human leftover 2% _ | 19
13%
T bairy
Haylage = g

17% ; Maize Silage
55%
Concentrate \_/

12%
Com silage ® Concentrate Haylage
® Human leftover « Minerals, Probiotics

The best diet for health, milk production,
Rene Thilbault Dairy Cows — The Ultimate Recyclers

Maize in ration 32-40% (9 kg DM) up to 55% (12kg DM)

dsm-firmenich ese

20



Livro deresumos das XXIII Jornadas da Associacao Portuguesa de Buiatria

For Internal Use Only

Importance: Use Right Mycotoxin Analytical Method

V4 A

ELISA
Quantification of specific mycotoxins in given matrices
P, Fast ) HPLC
Inexpensive Quantification of single toxins at low
(x) Raw materials only concentzations

<~/> Fullfils legal requirements

% More time consuming
More expensive

4
LC-MS/MS:

o
Simultaneous detection of multiple toxins in a wide variety of commoditie?mm'en"

Sensitive method ) -

(v) Suitable for various feed matrices ® Highly qualified operator
Detection of masked & emerging needed )
mycotoxins More expensive

dsm-firmenich ese

For Internal Use Only

& »
o 2 2 2 i S, 2
Why advanced detection with Multi-mycotoxin analysis methods ? HOMER spectrum o

A
TOP. ®°

Romer Labs®

Spectrum Top® 50

Main Mycotoxins Other Mycotoxins
i . . » Aflatoxins & Metabolites
> 50 different mycotoxins and metabolites - Zearalenone-metabolites - Alternaria Toxins
: : = A-Trichothecenes » Aspergillus Toxins
* main mycotoxins : - B-Trichothecenes - Enniatins and
- frequently occurring mycotoxins - Fumonisins Beauvericin
" maske.d mycotoxins = Ochratoxins » Fusarium Metabolites
* emerging mycotoxins - Ergot alkaloids = Penicillium Toxins
- other secondary metabolites

e

Alternaria sp

Aspergillus sp. Claviceps sp. Fusarium sp. Penicillium sp

dsm-firmenich ese
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For Internal Use Only

Co-Contamination 2 Synergism

The severity of one mycotoxin can be increased by the presence of others:
Additive (- = -=) and synergistic ( ) effects can occur

e

AFB1 - Aflatoxin B1 ; FB1 — Fumonisin B1 ; DON - Deoxynivalenol; OTA - Ochratoxin A; ZON - Zearalenone;
FA - Fusaric acid; DAS - Diacetoxyscirpenol; CPA — Cyclopiazonic acid; MON - Moniliformin.
dsm-firmenich ese®

For Internal Use Only

Importance of Proper Sampling
Get a homogeneous sample!

Maize silage cutting edge sample

Puncture plastic cover with sharp

cone-shaped sampling device
Refill holes cautiously and cover with
strong tape

* Make > 8 quadrants on surface of maize silages
* Take from every quadrant one subsample
*  Mix subsamples to one homogeneous overall samples (> 1kg)

dsm-firmenich ese
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For Internal Use Only

South European Maize Silages Spectrum® Top 50 (Harvest 2023)

Ochratoxins | Zearalenone and metabolites |

Aflatoxins | A-Trichothecenes | B-Trichothecenes | Ergot Alkaloids

37 37
B6% 7 |
38%
899.0 1.0
386.3 1.0
4506 1

Prevalence by mycotoxin

No. of Mycotoxins per Sample

v

Mycatoxin

3

40% <00 1 3T04 5 OF MORE

Prevalence (%)

dsm-firmenich ese

*P,IT,F

For Internal Use Only

Risk assessment by main mycotoxin or mycotoxin family group?
South European Maize Silages, Spectrum Top® 50 (Sept23 - YTD24)

DON
BY MYCOTOXINGROUP NIV*
5 15Ac-DON
Deoxynivalenol B-Trichothecenes

Number of samples | Number of samples
Prevalence : Prevalence

% Above risk threshold % Above risk threshold

Average of positives Average of positives

Median of positives Median of positives
Highest

9 kg DM inration= Low-Moderate Risk 9 kg DM in ration = _

dsm-firmenich ese
*nivalenol poses additive effect to DON (in vitro CIEE, Tulln)
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" @, Deoxynivalenol + Nivalenol

» DON and NIV significantly impact cell metabolism of _---

calf small intestinal epithelial cells B (CIEB) after 48

hours of incubation DERRCTOHIONI 06w 1IN M
g L ETTEETTER

* The combination of DON and NIV even further Nialenol(NV) 0 4"::8 - 8“5,{Ag 5 Gﬁﬁkg

decreases the cell metabolism D 125ue/ke  250ug/ke 500 pg/kg

120+ *
*
L T T R L Ll Lo T Celt control
*
£ a0 d
z
- ” = DON
g 60 = NIV Figure % Movphology of colf
g B3 DON + NIV small fasestinal spithelial
g cotls 8 (TIEB) waualized witn
2 404 0 tighe micrascopy (100 «
magaiscation).
204
Source: unpublished in-house study
o4
Valentina Rainer, Juan-Ignacio Artavis, Dian Schatzmayr, . .
0.5 x 1y, val 1% 1Cg5 val 2% ICgq vy - 2 i : z %
SEES O; e HEmelue HGene Elisabeth Mayer and Nicole Reisinger dsm-firmenich, ANH R&D dsm flrmenICh «®«e

Center Tulln, Tulln, Austria

For Internal Use Only

Portuguese Maize Silage Harvest 2023

PORTUGAL
ilues Maize Silages, Harvest 2023 (in ppb, 100% DM)
Ry I othecenes B othecenes A earalenone Aflato 0 Tricho B
C inated 100% 13% 100% 0% 93% NIV (1)
Average of Positives 2408 23 1088 0 858 * 79% prevalence
Maximum Value 6708 31 8967 0 3039 * 2936 ppb AVG

*For trichothecenes A and B the sum is shown of the lndividuol tested metaboiltes (e.g. DON, NIV, 3-DON-Glue, 1-2, HT-2)

PORTUGAL

Table 2. Farm Mycotoxin Risk Levels (8 kg DM of Maize Silage), Harvest 2023

Risk Level* Tricho B Tricho A ZEN AFLA FUM Overall Risk
Samples nb: 15 % % Samples %

47%) 0% 53% 0% 0% 9 60%
13% 0% 27% 0% 7% 3 20%
Moderate 40%] 13% 20% 0% 87% 3 20%
LoD** 0% 87% 0% 100% 7% 0 0%
Total 100% 100% 100% 100% 100% 15 100%
* Risk Levels shown ore based on only maize siloge in ration
* Other feed con contain odditi i
* Co occurrence of mycotoxins con causc odditive or synergistic cffects
** | o) means below Limit of Detection of laboratory test used
Overall farms at risk (Medium to High) based on maize silage share in ration 80%
16 dsm-firmenich ese
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Why is Mycotoxin Insight of Maize Silage so Important ?
e Long-lasting & big share in ration (up to year)
® High mycotoxins prevalence & co-occurrence
® Clear picture of basic contamination level on farm

® No mycotoxins are safe, even low levels, long-term
exposure

-2 Insight = know the root cause(s) = to support farmer

The Challenges in Ruminants

dsm-firmenich ese
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For Internal Use Only
Challenges in Dairy Herds

(USDA)

» Reproductive Problems e Low Productivity
» Mastitis = Laminitis Low Reproduction ® Others - “‘BSUUS
L '
= Low Productivity = Soldout = Others Laminitis = Ago

Top 3: Low Productivity, Mastitis & Reproduction

dsm-firmenich ese

ym managem
Fall midity, zempe,aw'r':
"

Effects of mycotoxins -~
depend on: /

Sane
il

Environmental-
related factors

factors

Toxin-related
factors

" Nagy, of
re and leve\ ©.
,"yc°t°’tin concentf atio®

dsm-firmenich ese
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For Internal Use Only

General overview of Mycotoxins effects in dairy cattle

EFSA opinion/guidsncs levels
Gsllo 2015 overview:

- In-vitro

- In-vivo

Fublicstions

Interns! data

dsm-firmenich ese

. toxins M1

Review

A Review of the Impact of Mycotoxins on Dairy Cattle
Health: Challenges for Food Safety and Dairy
Production in Sub-Saharan Africa

Effects of mycotoxins in dairy cattle

David Chebutia Kembol "7, Ganther Antenlssen ™0, Fhillils £ Ochieng ", Slska Croubels "7,
Shils Oikoth *0, Frastus K. Kangetho |, Johannes Fase *, Johanna F, Lindshl * 15+ ang
James K, Gatbuinsbi

Reduced feed intake o i V A v o
Reduced milk i = J 5 & ~4
production

Reproductive effect & . i \«/]
Immunosuppression b d o
Hepatotoxicity o -

Nephrotoxicity v J

Gastroenteritis ¥ <

AF—Aflatoxin, DON—Deoxynivalenol, FUM—Fumeonisin, OTA—Ochratoxin A, T-2—T-2 toxin,
ZEN—Zearalenone. ./ Effect present
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.‘ ‘ Mycotoxin degradation by the rumen
-l

Ifeed ingqy -~

ITate of passage
ltime for
degradation,
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|
b
Mycotoxin Degradation in the Rumen No Degradation in the Rumen
_ 0-42%
Aflatoxin More toxic Aflatoxicol 58 -100 %
(Engel and Hagemeister, 1978)
Zearalenone e 10:%
c'r_;andsﬁ_iiisfgzggl metabolites more estrogenic

Trichothecenes

Ochratoxin A

Fumonisin

Enniantin B

15 % - 99 % DOM-1

(Cote ot al, 1986; Kiessling et al, 1984, Debevere,

90-100%
(Mokashar et al, 2010)

No degradation
(EFSA, 2018)

1-25%
(Debevere et al, 2020)

1-85%

0-10%

Unknown, no reported oral
bioavailability

75%-99%

dsm-firmenich ese
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High production > more grain > high soluble carbohydrates

Change in microbial profile in the rumen

Amylolytic (starch digesting) bacteria proliferate (e.g. Streptococcus bovis)
Excess lactic acid produced
Rumen pH reduces (SARA)

¥v" Protozoa become inactive
v" Protozoa die

v In!creased Bioavailability of Mycotoxins

dsm-firmenich ese

29



Livro deresumos das XXIII Jornadas da Associacao Portuguesa de Buiatria

-4 Mycotoxin degradation by the rumen
Il Vyeororin desradationby

What is the effect of lowered pH conditions on mycotoxin degradation?

Physiological pH ow pH
100- - Detoxification of DON to
DOM- 1slowed down by pH

depression

OM

- ZEN degradation shows similar
pattern

25+

% of recovered mycotoxins
g

- Findings in line with Debevere &
et al. 2020 (DON, NIV, ENN B) Gl

Treatment day

Treatment dar —_—
T
€ Strachan, T. ¥ AL Mueller, V. Nogl, /. Focs, . Wogner, Q. Zebeli, M.F. Polz & E. Selberherr. VetrT\]qeg'#]rg = ] [‘“
Manuseript ll‘prspwnm ch\‘wna‘!ul' 2020. Texing 12 (2):901. doi: 103390/ toxins12020101 DDaIr;r'
For Internal Use Only
Mycotoxins challenge rumen bacterial population SO Ay
£ -
= -
/ i3
fvm(‘;?—‘r
Less rumen bacteria = lower digestibility & ruminal microbial protein synthesis
Rumen microbes-bacteria i B &
B002 cellfmi] 7.0° 13.9 15.4 15.8
Total viable bacteria b 4
[X10° CFU/mi] 49 70 87 o4
Amylolytic
pI0S CEUm] 230 450 5.3 5.90
Proteolytic
[I0% CELm] 15 21° 2.7b° 28°
Cellulolytic b b
(08 CFUTm] 24° 37 74 76
*=AFB1 38 ppb; ZEN 541ppb; DON 720 ppb; FB1 701 ppb; T-2 270 ppb; OTA 74 ppb Kiyothong 2012 Animal Production Science

http://dx doi.org/10.1071/ANI205
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*» Cows fed a diet 50% Grass silage, 50% wheat

« Control cows were fed non-contaminated wheat
+ DON treatment received DON contaminated wheat, with a total concentration on the total

diet of 3.1 ppm

g
&
Mutrient flows at the proximal duodenum §
DON % relative to 4 E
Contral 03.1ppml eontrel Probability %
Microbial Protein (g/d) 862 680 -2 0122 =
T
Microbial Protein (g/MJ g
icrobial Protein (g/ 109 83 24 0.087 =
ME) et
%3 @ w 0 10 im0 20 290 20 30
I Time (min)

Rumen ammonia levels post-feeding a control
diet (dashed) or DON contaminated (bold)
diet
Source: Danicke et al, 2005
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When passed the rumen, the known impact mycotoxins on intestines

REEIsES cell proliferation TzA pvnd-cm.
Ly DON, 1-2, KB T by DON @dﬂ

mucus production
| by DON, T-2, ZEN
1 5y ZEN alone

R [

intestinal epithelium

woblet cell I
altered cytokines production
by DON, 1-2, nivalenoi, FBI, ZEN

plssmocyte

lamina propria secretng Ig
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f‘ @ Deoxynivalenol, Nivalenol, Enniatin B
s 2lé

A~ e e MYCotoxy,,
—_— MDPI for bovine gut
toxins P R hearg,

Article
Mycotoxin Occurrence in Maize Silage— A Neglected
Risk for Bovine Gut Health?

Nicole inger ', Sonja Schii im %, Flisabeth Mayer %, Sandra Debevere 2,
Gunther Antonissen 4, Michael Sulyok fand Veronika Nagl =*

158 maize silage

samples
* BIOMIN Research Center, Technopark 1, 3430 Tulln, Austria; nicole reisingerdbiomin net (N.S.)

SO s k.com (SS e net (EM)
¢ Department of Pharmacology, Texicology and Biochemistry, Faculty of Veterinary Medicine, Ghent
University, Salisbarylann 133, %620 Merelbeke, Belgium; sandra debevere@UGent be (5D )

gunther antonissen@ L' Gent be (GA.)
* Department of Animal Sciences and Aguatic Ecology. Faculty of Bioscience Engincering, Ghent University,
Coupure links 633, %000 Gheny, Belgivm
Department of Pathology, Bacteriolegy and Avian Diseases, Faculty of Veterinary Mediane, Chent
University, Salisburylaan 133, 9820 Morolbeke, Belgium
* Institue for Bioanalytics and Agro-Metabolomics, University of Natural Resources and Life Sciences,
Vienna (BOKU), Konrad Lovenz-Strafe 20, 3930 Tulln, Awstria; michasl sulyokaboku ac at
* Correspondence: veronika nagi®biomin.net; Ted : +43 2272 81166 0

=

in vitro model with
contaminated calf intestinal cells

For Internal Use Only

IC50: NIV > DON >
ENNB > FB1

./
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b d @ \ Deoxynivalenol, Nivalenol, Enniatin B
i, i

For Internal Use Only

Nwrvalenol
E i - h + . -
§ * Metabolic activity indicates the
g " P percentage of cells that survive under a
FP - .

2 certain exposure to toxins

I . T

Deoxynivalenal - . "

. " » |IC 25 value of CIEB cells = indication for
F . *d e - N = 1 1
- e compromised intestinal function is
i, e
% m 172 ppb
L — * Toxicity: NIV>DON>ENN B

Pl
Enniatin B,

. — i
i Fhea
g 2
g ..‘\

) '
g b 5§ 1500 ppb

O -
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* Fusarium spp. produced mycotoxin

(e.g. Fusarium graminearum, Fusarium culmorum)

+ Different effects:
= Antmicrobid Estrogen receptors are

- Induces oxidative stress located in:
+  Uterus

- Inflammatory «  Mammary gland

- Estrogen’s receptors binding * Hypothalamus
|+ Pituitary gland

It's degraded by ruminal microbiota, BUT:
+ o-ZEL is 60x as estrogenic as ZEN
* PB-ZEL is 0.2x as estrogenic as ZEN

dsm-firmenich ese

Concentration of ZEN and its metabollites in the rumen

100
20
So
«= 80
o3
£= 60
©%
3; 40
[
SN
SN 20
£% "
g% 0
SE 15 min 1h 4h 7h 10h 24h
o= Ti
Sa ime

-@-7EN =-a=a-ZEL B-ZEL

Figure. In vivo degradation of Zearalenone in rumen cannulated dairy cows (Gruber-Dorninger et al.)

» a-ZEL is 60x as estrogenic as ZEN
» B-ZEL is 0.2x as estrogenic as ZEN

dsm-firmenich ese
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v

Economical impact:

- Treatment costs

200 ppb ZEN

Mean follicular diameter: 22.1+2 mm

- Extension of open period

= Risk of elimination of cows from herd

&

W

s Hark ;.T a'\uv.«a E! ar
Short-term exposure to zearalenone or fumonisins affects rumen % o T povescen e

fermentation and microbiota, and health variables in cattle

(Hartinger et al. 2023)

pH

+ ZEN decreased mean and minimal pH
Hourly ZEN decreased pH from 3 PM to 7 AM

——BASE

- & -ZEN

’
‘o

“~ ee ue

58

3 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 1

*+ p<0.05
*p<0l

Hour of the day

2 3 4567

400 ppb ZEN

Mean follicular diameter: 42.3=3 mm

(Mahmoud et sl., 2013)

dsm-firmenich ese

SCFA
* InZEN group lowered at Ohand 3 h
» In ZEN group reduced acetate concentration

BASE ZEN

Item Oh 3h 10h Oh 3h 10h
Total SCFA (mmol/L) 86.5% 107.1A 103.1 88.6% 72.7%%  104.7°

(% 83.5% 62.7 83.1 86.8" 84.1% 61.4

Propionate (%) 18.2 21.1 208 17.4 10.8 213

n-Butyrate (%) 128 115 10.8 11.7 108 124

n-Valerate (%) 127 1.58 1.60 0.94 1.85 1.80

Caproate (%) 0.62 0.04 1.33 0.51 1.0¢ 1.07

Isobutyrate (%) 1.14 0.95 0.88 1.24 1.08 0.85

Isovalerate (%) 135 120 1.32 1.34 1.42 1.15

Source: Hartinger, T: Kreger, L Neubsuer, V.- Fazs, . Douporec, 2: Sonetzmayr, D Zetef, & Zesralenons and izs Emer, clizes Promptly

rmerging Matst
Lifect the Ruren Miorciors n Holstain Cows Fad o Fornge-Rioh Dist. Taxing 013 e ipe deiorg 0.3 390 esing BOSOIRE
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Discussion on Zearalenone

» ZEN caused lower mean and minimal rumen pH
(~0.5)

» ZEN caused higher DMI yet lower SCFA production
- impairment of microbial fermentation

» Increased chews per bolus and chewing index
possibly compensation to increase salivation and
dilute mycotoxin load

» Decrease of Acetate = disturbed cell wall
degradation

» Mild fever in 4 out of 6 animals=> first diffuse
imrnune reaction Bames>
“sartirmenich ese

For Internal Use Only

The Mycotoxin Journey: the blood stream

dsm-firmenich ese
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Mycotoxins challenge ruminant immune system toxins =

Bovine Peripheral Blood Mononuclear Cells Are
More Sensitive to Deoxynivalenol Than Those
Derived from Poultry and Swine

Barbara Novak ', Eleni Vatzia %, Alexandra Springler ?, Alix Pierron *, Wilhelm Gemer *©,
Nicole Reisinger ', Sabine Hessenberger |, Gerd Schatzmayr ' and Elisabeth Mayer '+

1 BIOMIN R wr, Tex 430 Tulln, rhs Wjomin net (BN

Recetvud: 5 March 018 Accupled: 7 Aprd 2018; Publishedt: 11 Aprll 218

> DON interferes with protein synthesis of highly proliferation cells
» Impacts immune cells (lymphocytes, monocytes)
> Lymphocyte sensitivity to DON:

Bovine [62 ppb] > Chicken [124 ppb] > Porcine [249 ppb]

» Unfavourable conditions (SARA) — enhanced transfer of DON to the blood stream!
dsm-firmenich ese

For Internal Use O

Mycotoxins challenge ruminant immune system

Reduce immunity increase disease outbreak

I—
Item MDPO  MDP15 MDP30 MDP45
Red blood cells (-106 cells/mL) 7.0a 10.0b 10.0b 9.0c
White blood cells (-103 cells/mL) 7.0a 12.1b 12.5b 12.4b
Eosinophil (%) 2.9a 7.6b 7.7b 7.1b
Lymphocyte (%) 54.1a 72.8b 73.4b 74.0b
Monocyte (%) 3.4a 6.2b 6.3b 6.1b
1gA (g/L) 0.16a 0.32b 0.36b 0.37b
**AFB1 38 ppb; ZEN 541ppb; DON 720 ppb; FB1 701 ppb; T-2 270 ppb; OTA 74 ppb Kiyothong 2012 Animal Production Science

http://dx doi.org/10.1071/ANII205

enech bor
updates

nly
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PO TRp—
b
7R Ecotoxicology and Environmental Safety
L
LLSLVIL e g

"
thesis of milk fat and protein by S
lis

DON - Mastitis

Deoaxynivalen:
impairing tigh

o, Ped

Bovine mammary gland epithelitis
Increased permeability
Translocation of bacteria to mammary glands

Micro-villi

Treatment Impaired Tight Junctions

- permeability T

- cell proliferation |

- altered cell morphology

- cell shrinkage T

- epithelial cell inflammation T

Transepithelial Electrical Resistance

0153 & 9 12 2% . .
Time of MAC-T Culture (Hours) Decreased milk synthesis

Na*/K* Pump /
£ (lipid droplets & B-casein)
e
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Effects of Mycotoxins (low levels) and Mycofix® on health and performance

A mycotoxin deactivating feed additive counteracts the adverse effects

of low-level Fusarium mycotoxins in dairy cows

1 \I\_I‘K\li\ H Journal of
UV (Antonio Gallo et al., 2020) Dhairy Sciende

» Scientific Dairy Trial by Gallo et al.

* 12 lactating Holstein Frisian cows

Treatments DON FUM MPL

(ppb) (ppb) (g/head/day)
Control 300 100 0
MTX 800 1100 0
MTX+MPL 800 1100 35

dsm-firmenich ese
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Effects of low level mycotoxins in milk production

4 P<0.05
39 MILK LOSS: + Significant reduction in milk yield
a8 1,34 kg/head/day after 21 days exposure to MTX
ke 37
36
b CON MTX

NL . .
dsm-firmenich ese
For Internal Use Only
Mycofix® effects at low mycotoxin contamination - Digestibility o
di ibli di ibli i i . .
e e - s » Significant reduction in DM and NDF
7106 e digestibility due to mycotoxins
7 67.3c * 52.3h e [P<005]
& 50 v Significant improvement by the
L ) addition of Mycofix”®

42.8c

¥"  Even better results than in
control (sill had some mycotoxins in it)

35
uControl WMTX ®MTX + MPL u Control WMTX ®MTX + MPL

dsm-firmenich ese
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Mycofix® effects on liver health

160

140

120

100

Aspertate Amino Transferas-AST

117.1a 110.0b

106.6h |

= Control WMTX mMTX + MPL

y-glutamyl transferase-GGT

30.7a

29.6b

29.5b

= Control ®MTX ®MTX + MPL

Mycotoxins can lead to:

Decrease in Milk
minus 1-5 kg

B sEinn:

Diarrhea, dark stool,
(bloody) mucous,
undigested fiber

For internal Use Only

» Enzymes analysed in blood to
indicate liver health conditions

» Significant increases in both
indicators by MTX contamination
(although low)

v Alleviated effects by Mycofix”

dsm-firmenich ese

For Internal Use Only

Increased mastitis
incidence & SCC

Increased uterine
infections post
calving

Conception rate
down, irregular
cycles

|
Higher incidence of
ketosis

]

dsm-firmenich ese
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Differential Diagnosis for Mycotoxicosis in Ruminants

dsm-firmenich ese

Mycotoxin Risk Management &
Mycofix®

dsm-firmenich ese
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Prevention of mycotoxin formation is important, but
mitigation strategies are still needed

Mycotoxin
Deactivators

Previous Planting " opg i S control Physical .
crop c LV mensnres® treatment
3 . “

Crop rotation Soil technique Variety Harvesting Storage
Critical Reviews in Food Science and Nutrition g o
Publication details, including instructions for authors and subscription information: *.” ScienceDirect m’;ﬁ
hitp:/ fveww. tandfonline.com? toi/ blsnz0 2 At ot Scwace sl etk ~
ELSEVIER 180 0 J42 M2 c——
Strategies to Prevent Mycotoxin Contamination of Food wwwsbayierssmtbumtuiifinhel

and Animal Feed: A Review
Butent Kabak ", Alan D. W. Dobson ® & i3[idot]t Var *

* Department of Foed Englneering, Agricultural Faculty, University of Cukurova, TR-01330, Methods for preventing, decontaminati ng and

Adana, Turkey minimizing the toxicity of mycotoxins in feeds
" Microbiology Department and Environmental Research Institute, University College Cork,

National University of Ireland, Cork, Ireland Jean Pierre Jouany *

Version of record first published: 18 Jan 2007, INRA, URN, Resesarch Consmr of Clermvmns-Theix, 6122 91 Genes. Chumypninrie, Framer

dsm-firmenich ese

Adsorption (elimination of toxins) A

1 planarity
2 polarity

“ O’%% 1
Ergot Alkaloids
" Adsorption
Fumonisins
efficacy
Hahn ef al 2015; Vekiru et al.
Zearalenone 2014; EU Regulation
1060/2013; Fruhauf ef al
2012; Vekiru et al. 2010; Deng
ef al. 2010; Friend et al. 1984;
Kubena ef al. 1990, 1991,1993;
Bursian et al 1992; Williams

EU authorized bentonite enables the elimination of the toxin by adsorption

COMMISSION IMPLEMENTING REGULATION (EU) No 1060/2013
of 29 October 2013

et al. 1994; Phillips et al. 1995;
Ramos et al. 1996; Scott ef al.
1998

¢ ing the authorisation of bentonite as a feed additive for all animal species

dsm-firmenich ese
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Biotransformation.... for the elimination of toxicity

Mycotoxins

Advantages of biotransformation:
+ Specific
+ Irreversible

+ Solution for non-adsorbable mycotoxins
dsm-firmenich ese

For Internal Use Only

Mycofix® = Naturally ahead in mycotoxin risk management!

Adsorption

... for the elimination of toxins

Biotransformation

... for the elimination of toxicity

Bioprotection

... for the elimination of toxic effects

dsm-firmenich ese
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Take Home Messages

EU (EFSA) levels of

Mycotoxins are highly

§ 3 mycotoxins in animal
prevalent in our dairy

Multi-occurren <
I occunence & feed are getting lower

Effective mycotoxin risk

rations synergism among management program
mycotoxins lead to should be the base for
) (sub)clinical processes Use an EFSA approved PROTECTing our
Check ’td?f(s‘:n feed ¢ Put it in your DDx 1 MTX-deactivator production animals
stuffs

*The standard’ for MTXs (farm) risk assessment

dsm-firmenich ese

Thank you for your
attention!

Questions?

sm-firmenich ese®
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We bring progress to life™
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XXIlIl JORNADAS DA ASSOCIAGAO PORTUGUESA
DE BUIATRIA

MONITORIZACAO DA INVOLUGCAO UTERINAE O
REINICIO DA ACTIVIDADE OVARICA EM VACAS
LEITEIRAS

JOAO NESTOR DAS CHAGAS E SILVA (Méd. Vet., PhD)
FACULDADE DE MEDICINA VETERINARIA - ULISBOA

20-21 de SETEMBRO DE 2024, FIGUEIRA DA FOZ

INTRODUCAO

A eficiéncia reprodutiva das vacas leiteiras, apés o parto, depende
da obtencdo de uma elevada taxa de submissao e, de uma
subsequente elevada taxa de concepc¢ao a IA, de forma a que o
intervalo entre partos se mantenha préximo dos 365 dias.

O pés-parto é o periodo compreendido entre o parto e o final da
involucgao uterina, cerca de 40 dias mais tarde.

Quatro eventos a cumprir: 1. Involugao uterina; 2. Regeneragao do
endométrio; 3. Reinicio da actividade ovarica ciclica; 4. Eliminacao
da contaminacgao bacteriana.




Livro deresumos das XXIII Jornadas da Associacao Portuguesa de Buiatria

INTRODUGAO (cont.)

Nos efectivos leiteiros, a eficiéncia da deteccao de cios é
frequentemente < 50%, por causa de trés principais factores: animal,
humano e ambiental. Para além disso, a fertilidade das vacas leiteiras
em lactacdo tem diminuido nos ultimos 50 anos, sendo associada a
um significativo aumento da producao de leite. Em consequéncia, a
actual vaca leiteira de alta producao é um animal sub-fértil, durante a
lactacao (taxa de gestacao a 12 IA — 33-38%).

As razdes para o declinio da sua fertilidade sao multifactoriais e ndo
estao, unicamente, relacionadas com o aumento da producao de leite.
Porém, parece haver um limiar a partir do qual ela comeca a ter
alguma interferéncia.

Entretanto, foi demonstrado que a baixa fertilidade das vacas
leiteiras esta associada a anovulagcao, a uma deficiente expressao do
cio, a irregularidade dos ciclos éstricos e/ou a uma diminuta
probabilidade de gestacdo apésalA.

DECLINIO DA EFICIENCIA REPRODUTIVA EM VACAS
LEITEIRAS NOS EUA, NOS ULTIMOS 70 ANOS

“ T. Gest. (%) ind. Concep. AUTORES
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1998 45 (12lA+cios nat.) Dransfield et al., 1998
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INVOLUGAO UTERINA

A reducao das dimensoes do trato genital ndo equivale a uma total
recuperacao celular e bioquimica!

1. Contracg¢odes uterinas;

2. Reducido das dimensdes do trato genital:

9 kg imediatamente apos o parto, para 1kg

YrCérvix: — mao; —2 dedos

* — todo o trato genital € abarcavel por palpagao rectal
* — assimetria do corno uterino pré- gravido

3. Necrose e eliminacao de tecido caruncular;

4. Regeneracao do endométrio

3 — eliminagao da loquia (restos carunculares, fluidos
placentares e sangue); fluido viscoso de cor amarela a acastanhada; tutero com 1
a 2 litros imediatamente apos o parto; maior eliminagao
desaparece, quase na totalidade, por volta

¥ A regeneragao completa-se a superficie por volta dos

esta terminada na totalidade!

ELIMINAGCAO DA CONTAMINAGCAO BACTERIANA

==) O utero € estéril durante uma gestagao normal;

==) Logo apos o parto ocorre invasao do utero por micro-organismos existentes
no ambiente, na pele e nas fezes, via vulva, vagina e cérvix;

==) A contaminagao bacteriana ocorre em mais de 90% das vacas, nas primeiras
duas semanas pos-parto e sofre flutuagoes durante as primeiras sete semanas;

== E grande a variedade de bactérias isoladas: E. coli, Streptoccocus spp., T.

pyogenes, Prevotella spp., Fusobacterium necrophorum, etc.; algumas delas
actuam sinergicamente;

==) A contaminagao bacteriana do utero (qualitativa e quantitativa) depende do
equilibrio relativo entre os factores de contaminagao, a populagao e tipo de
bactérias envolvidas e os mecanismos de defesa do animal (resposta imunitaria);

==) A resposta imunitaria inata é a principal responsavel pela eliminagdo da
contaminacao bacteriana do utero: 1. barreiras anatomicas (vulva, vagina e
cérvix); 2. barreira fagocitaria (diapedese de neutrofilos); 3. barreira inflamatoria
(produgao de moléculas de defesa- lactoferrina e proteinas de fase aguda);
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REINICIO DA ACTIVIDADE OVARICA CICLICA

Durante a gestagao, a P4 bloqueia o eixo hipotalamo-hipofisario,
inibindo a secregdo da GnRH, o que resulta num estimulo inadequado a

producao de LH e FSH e, na supressao do desenvolvimento folicular no
seu ultimo més:

Com o parto, segue-se um periodo de anestro de duracao variavel;

O crescimento folicular é retomado cerca de , em virtude da secregdo transitoria
de FSH, ; a partir dai, os picos de FSH sucedem-se a cada .

Vacas com condicdo corporal adequada tém a primeira ovulagéo cerca ; mais
frequente no ovario contralateral ao CU pré-gravido (70-82% dos primeiros FD — maiores e
mais estrogénicos);

A primeira ovulacéo (FD 29 mm; 30-80%; um pulso LH/hora) é geralmente, silenciosa e
seguida de um curto periodo inter-ovulatério (uma sé onda folicular), por regressao
prematura do CL (>70%), como resultado da secrecdo precoce de PGF2a (receptores de
E2 e de ocitocina);

A segunda ovulacao (geralmente, depois da 1?) esta normalmente associada a
manifestacoes exteriores de cio e a uma fase litea de duragao e de producéo de P4,
normais;

O reinicio conveniente da actividade ovarica ciclica depende de uma adequada condi¢do
corporal ao parto (2,75-3,0), de um parto eutocico e de pés-parto saudavel, com uma
perda da CC inferior a 0,5.




