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TODAY’S SESSION

PURPOSE: Build your knowledge base and comfort level relative to the
detrimental effects of mycotoxins and strategies to help cows overcome
mycotoxin challenges and strengthen the gut.

PROCESS: We will explore peer-reviewed research that illustrates the role
Refined Functional Carbohydrates™ (RFCs™) have in protecting the gut
epithelial cells from mycotoxins to build resiliency.

PAYOFF: Elimination of marketplace confusion that will allow a better
understanding of how mycotoxin mitigation options can be objectively evaluated
and implemented. This process will aid in the identification of research-proven
and field-tested opportunities to maximize herd profitability.



WHAT ARE MYCOTOXINS?

» Toxic secondary metabolites produced by fungi
that have direct and indirect negative effects on
livestock and poultry.

« Can be formed on crops in the field, during
harvest, or during storage, processing, or
feeding.

* Present in more than 85% of grains worldwide.
The threat of mycotoxins also exists in silage.

« Additive effect of multiple mycotoxins in a diet is
more acute than when present alone.
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GLOBAL MYCOTOXIN SURVEY

January - June 2024
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Figure 1. Global map of mycotoxin prevalence and risk in different regicns.
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RISK OF CO-CONTAMINATION
WITH MORE THAN ONE
MYCOTOXIN
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INTESTINAL DESTRUCTION (cytotoxicity)

is synergistic with presence of more than one mycotoxin
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PREDICTING MYCOTOXIN LOAD
IN A RATION IS VERY DIFFICULT

Hence, even if there is no
evidence of mycotoxins it
IS a good insurance policy
to use mycotoxin
mitigation strategies.



EFFECT OF MYCOTOXINS

Mycotoxins Only

Aflatoxin Fumonisin Zearalenone
DON Ochratoxin  Patulin T2

Oxidative Stress, ROS
Tissue Damage

Gut integrity is reduced,
and permeability is increased
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« Toxins migrate to organs * Secondary infections

» Suppress immunity « Poor gut morphology
* Reduced performance




ARM & HAMMER'’S APPROACH: PPR

I

PREVENT NEGATIVE PROTECT AT THE BUILD RESILIENCE
EFFECTS. CELLULAR LEVEL. AHEAD OF CHALLENGES.
Resist the detrimental impact Get ‘inside out’ protection against Prepare your animals for
of mycotoxins to help animals gut cytotoxicity caused by a unseen challenges which may
meet their production potential. variety of mycotoxins. be hidden in their ration.
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BG-MAX DEVELOPMENT

How are active RFCs identified?

FEEDINFO * Intensive research determined the RFC type
and molecular size produced by our enzymatic

: hydrolysis process arising from a specific yeast
strain produced by ARM & HAMMER.

Understanding
Mycotoxin
Cytotoxicity Key to
Improving Mitigation
Strategies, Says

ARM & HAMMER

AUCUST 2021

« Activity of each RFC was identified and those
appropriate for mycotoxin management
selected and combined with a bentonite
specifically processed to make animals
resilient and maintain performance
consistently.




PREVENT

What BG-MAX does?

« Binds common mycotoxins present in feed
stuff

What it means?

« PREVENT mycotoxins from causing any
damage to the host by binding them

Drawback

* No mycotoxin binder can bind all
mycotoxins




PREVENT

PREVENT mycotoxins
from causing any
damage to the host and
being absorbed by
binding them.
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EFFICIENCY OF MYCOTOXIN ADSORPTION WITH BG-MAX.
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PROTECT

Any unbound mycotoxins pose a threat to the first line of defense (the gut)

What BG-MAX does?

* Works from the inside-out and PROTECTS the gut epithelial surface from
mycotoxin damage

What it means?

* |t blocks the transfer of mycotoxins from the gut to the organs
* The protection is effective against multiple mycotoxins

BG-MAX advantage

* Unique cytotoxicity ability makes it the only product shown to protect the
animal from the inside-out



PROTECT

BG-MAX protects the gut epithelial cell from
mycotoxin damage

0 1 2 3

Cytotoxicity score

Cell control RFCs Fumonisin B1 100 ppm Fumonisin B1 100 ppm
1. Toxin incubated with cell (cytotoxicity score 0) (cytotoxicity score 1) (cytotoxicity score 3)
2. After 4 hrs, cells washed with methanol solution
3. Stained with Trypan Blue dye



PROTECT

BG-MAX protects the gut epithelial cell from
mycotoxin damage

REDUCED EPITHELIAL CELL DAMAGE
IN PRESENCE OF RFCs.
3.5 . Control . RFCs
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Baines et. Al. BMC Research Notes 2011, 4: 110 In vitro study, 2021



PROTECT

The Protect Effect is unique to RFCs

IN VITRO EFFECT OF DIFFERENT PRODUCTS
ON MYCOTOXIC CELL DAMAGE.*
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Baines et al., 2013. Presented at the Gut Health Symposium in St. Louis.



PROTECT

Effect of treatments on intestinal barrier function

BG-MAX improved expression of
intestinal barrier function proteins

Control diet Myco Myco +BG-MAX low

ECLDN1 mCLDN2 mZOl1l mZO2

* Intestinal barrier function proteins
Claudin 1 (CLDNL1), Claudin 2
(CLDN2), Zonaoccludin 1 (ZO1) and
Zonaoccludin 2 (Z0O2) play a key role
IN maintaining gut integrity and
permeability

« Mixed mycotoxin challenge
decreased gut barrier function

« Supplementation with BG-MAX
partially restored it
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PROTECT

RFCs protect gut - limits translocation of
aflatoxin from gut into milk

IN VIVO RFC MITIGATION OF AFLATOXIN IN MILK.

B pairysSite1 M DairySite 2

0 1 3 5 7 14 30 60 90
Days post RFC supplementation P=0.001




RESILIENCE

What BG-MAX does?

« Reduces the mycotoxin burden in the host by binding (PREVENT) and
PROTECTING the gut epithelium from mycotoxin damage.

What it means?

« This PREVENT and PROTECT approach reduces both primary and secondary
challenges caused by mycotoxins.
« Can protect opportunistic pathogens from colonizing and infecting
* A healthy gut epithelium, allows efficient feed assimilation
» Restores immunosuppression and keeps animals protected from infections
» Improved productivity and profitability for the producer



RESILIENCE

Mycotoxin damage in the gut allows opportunistic
pathogens to colonize and cause secondary challenges

Mycotoxin Mycotoxin + Pathogen + Mycotoxin
Alone Pathogen + RFCs

o2
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Intestinal Epithelium

Intestinal damage, Intestinal destruction NO Attachment
Poor absorption, Hemorrhaging NO Necrosis
Lower intake Death NO Hemorrhaging

NO Death




RESILIENCE

« Mycotoxins cause immunosuppression

« TLR2/TLR4 are membrane proteins,
receptors, which are expressed on the
surface of certain cells — they recognize
foreign substances and pass on
appropriate signals to the cells of the
Immune system

« BG-MAX supplementation can restore
Immunity and keep animals protected
from infections

BG-MAX modulated immune response caused by
dietary mycotoxins
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Zhao et. al. (2021) CAU Data on file



ZEARALENONE

o Zearalenone iIs the most detrimental
mycotoxin to reproductive function.

e BG-MAX binds 80% Zearalenone,

demonstrating its value in dairy diets.

* |[n a direct comparison in in vitro
studies, BG-MAX bound more
Zearalenone than competitor.
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EFFECT OF BG-MAX ON
MYCOTOXINS IN-VIVO

Mycotoxins Only Mycotoxins + BG-MAX

Aflatoxin Fumonisin Zearalenone Aflatoxin Fumonisin  Zearalenone
DON Ochratoxin  Patulin T2 DON Cchratoxin - Patulin T2
Oxidative Stress, ROS Reduced Oxidative Stress, ROS
Tissue Damage Less Tissue Damage
Gut integrity is reduced, Gut integrity is maintained,
and permeability is increased and permeability is decreased
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« Toxins migrate to organs * Secondary infections
» Suppress immunity « Poor gut morphology

* Less toxins migrate to organs
» Less Secondary infections = Restore immunity

= Better gut morphology = Improved performance

* Reduced performance



WHAT DOES THE PERFECT MYCOTOXIN

SOLUTION LOOK LIKE?

v/ Protects against mycotoxin V' Is a cost-effective solution

v/ Efficacious to prevent
ingested multiple
mycotoxins, at different
concentrations, causing
cellular damage and
rupture, at all life stages,
in all livestock species

v' Prevents the risk of
mycotoxins from entering
the food chain through
livestock production

iInduced secondary
pathogen challenges

v/ Builds animal resilience
to continued mycotoxin
exposure with enhanced
Immune status

v

to mitigate the harmful
effects of mycotoxins in
all livestock species at
various life stages

Is easy to use, without
restriction
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REFINED FUNCTIONAL CARBOHYDRATES™

PRODUCT LINE

Yeast Culture
Digestibility

Ny
A-MAX

S W

Yeast Culture
Pathogen Mitigation
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MATERIALS

Build resilience ahead
of challenges to
prevent and protect.

ACARM B HAMMER= we think big an a
solutions that drive business forward.,
animal and foad productian team

Build resilience ahead
of challenges to prevent
- and protect.

In aglobal sursey, B5% of pzreal prains sampledwere contaminatedwith at kastone
mycscrin? The threst of mycotexiresis an angoing threat 1o the production and perfomance
afiyear animals—and wyeur profitability.

85% |
1 Ingested mijcrteine an damage the gut epithelial cel surlce, compremising an arimals

abiity to block mycotaxins from ent ering its tissues and migrating todiferert organs.

WHAT IF YOU COULD COMBAT THE CONSTANT MYCOTCIN CHALLENGE
FROM THE INSIDE OUT, BUILDING RESILIENCE AND CONSISTENTLY MEETING
PRODUCTION AND PROFITABILITY GOALS?

I ®

PREVENT PROTECTAT THE BUILD RESISTA NCE
MEGATIVE EFFECTS. CELLULAR LEVEL. AHEAD OF CHALLENGES.
Resist the detrimerkal impact of Bet'inside ot protectian againat Prepare your arimals for urszen

i i ity caused by 3 varisty chidlenges whichmay be hidder
thsir full potemtial of mycotexins, ntheirratior.

WITH BG- MAX YOU CAN.

The new fomrmation of BE-HAX™ prevents and pr apainst mukipl ires to make animals resilisnt ard

consistentperformance.

ONLY BG- MAX:

" Delivers the benefits of Refined Functional Carbohydrates (RFCs] 1o help youranimals take on myortoins andwin,

repard ess af fesd saurce.
¥ ls backed by msearchd ingthe abifty to block ing atthe c
¥ Builds resifience ahead of chal el i chtheir production pate i,

Protection at the

RS
@ cellular level.

Pre——

. PROTECTIOM AT THE CELLULAR LEVEL.
as% \ By damaging the cellwall of the gastreintestinal tract, cytotoricity compromises each
animals abilky ta bleck mycstaxins fom entering its tissues and ta defend itself from
harmal pthagens. Weese, global surveys have rovealed that 5% of hanvested feodstuffs

COntin One oF move Cytohmiciy-CaUusing myobosis.!

TESTING FEEDSTUFFS HAS ITS LIMITS.
Urntil naw, testing feedstuffs and monitoring animal health were
the only waws to identify mycstoin challenges. Az a result,
the harmiul effects of these challenges atthe callular level,
0 1 2 3
L

and how to prevent them, have not beenwell understood. Now,
howeves, 3 cytateaicity analysis scan can show the depres of
intestinal cell destrucien. Cytotmicity scane

UNDERSTANDING CYTOTOXICITY ANALYSIS.

Cyteteaicty analysis is an it wive testto messure the damage done to celis by 3 tavic agent, such as mycotmin. Using special
dyes, lsh analysis cin measare the dsmage done on @ scale of 0-3with D being 3 heakhy coll and 3 being a dead coll. & heakhy
cellwith 3 reemd mangin pets stained blus, ndicating s score of 0. A damaged cell, =n the other hand, has jagged = éges with
compromised membrans intzgrity, ciusing Sye b= leak And 3 desd celis completehy colerless with the dge leached out. resulting
in 3 5cre of 3.While cell damage and death can threaten the entine put fring, peotecting that ining with supesior tcheolegy can
create strong, resistant cells that reduce mycstoins from translocating and the threat of attack by spportunistic pathogens.

REDUCING THE THREAT OF CYTOTOXICITY CAN MAKE ALL THE DIFFERENCE
FOR BOTH PRODUCTIVITY AND PROFITABILITY. WHAT IF YOU COULD:

SPEND LESS TIME PREVENT THE NEXT PROTECT YOUR ANIMALS AND
AND MONEY ROUTINELY CYTOTICITY THREAT. CREATE RESILIENCY.
TESTING FEEDSTUFFS. With mare tham 200 known mycoioins Reducing the risk of cyttomicing
Whille testing anew batch of et there, thmats could emerpe men will belp o animals met their

still help di il afezry pk ine t=sting. producticn petentizl and imgrove
the degree of cortamination, weur prefitability.

avoiding the need farrcotine testing
wiuld save time snd maney.




ARM & HAMMER
ANIMAL NUTRITION

QUESTIONS?

Joel Pankowski, Ph.D., PAS

joel.pankowski@churchdwight.com
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