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Definicao

» “Grain free” (do inglés: livre de graos ou livre de cereais)

Nao utilizac&do de cereais tradicionais utilizados pela industria pet food




Hu

manizacao de caes e gatos

~

\

» Mudancas recentes observadas na industria pet food

» Desenvolvimento de novos produtos que atendam a essas reinvindicacdes
populares

» Forte tendéncia de um nicho especifico de mercado, o de alimentos “grain
free”

.




Motivos para o desenvolvimento de dietas grain free

Nicho impulsionado pela
crenca por parte dos tutores
de que os gréos de cereais
tradicionais séo prejudiciais
aos seus animais de
companhia (Laflamme, 2014)

Essa preocupacdo em relacdo a utilizacdo de graos em alimentos
para cées e gatos parece estar relacionada com alergias
alimentares (Laflamme, 2014)




Riscos nutricionais com o emprego de alimentos grain free

> Nos EUA

= Medicos veterinarios relataram aumento da taxa de diagnostico de
CMD, tanto em racas mais predispostas, quanto em racas nao
consideradas propensas a essa condicao

Parece haver relacéo entre os casos diagnosticados e consumo de
alimentos comerciais que continham ervilha, lentilha e outras
sementes leguminosas, ou batata como ingredientes principais
(FDA, 2018; Freeman et al., 2018)
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FDA Investigation into Potential Link between
Certain Diets and Canine Dilated
Cardiomyopathy

Updated June 27, 2019

In July 2018, the FDA announced that it had begun investigating reports of canine dilated

which contained a high proportion of peas, lentils, other legume seeds (pulses), and/or
potatoes in various forms (whole, flour, protein, etc.) as main ingredients (listed within the
first 10 ingredients in the ingredient list, before vitamins and minerals). Many of these
case reports included breeds of dogs not previously known to have a genetic predisposition
to the disease. The FDA’s Center for Veterinary Medicine (CVM) and the Veterinary
Laboratory Investigation and Response Network (Vet-LIRN), a collaboration of
government and veterinary diagnostic laboratories, continue to investigate this potential
association. Based on the data collected and analyzed thus far, the agency believes that the
potential association between diet and DCM in dogs is a complex scientific issue that may
involve multiple factors.




Caracteristicas nutricionais de alimentos grain free
disponiveis no mercado norte americano

Nao incluséo de cereais e produtos transgénicos

Alta incluséo de leguminosas (ervilha, lentilha, grao-de bico)

Alta inclusao de amido proveniente de feculas (batata, mandioca)

Maior inclusdo de proteina de origem vegetal (ex: proteina de ervilha)

Ingredientes de origem animal exoticos (ex: pato)




DCM Cases: Ingredients or Characteristics of Reported Diets (%)
1/1/14-4/30/19

MOTaTnes
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DCM Cases: Animal Proteins in Diets Reported to FDA
(# of times reported) 1/1/14 - 4/30/19

Ingredientes exoticos




assoclada a deficiéncia de
taurina -




Cardiomiopatia dilatada associada a deficiéncia de taurina

[Cardiomiopatia dilatada J

= Doenca mais comum do musculo cardiaco que acomete cées

= Dilatacao predominantemente do atrio esquerdo (AE) e ventriculo
- esquerdo (VE) e disfuncdo miocardica, que resulta em disfuncéo
sistolica, consequente a fraca contratilidade do miocardio

= Causa importante de insuficiéncia cardiaca congestiva

= Causas:
= Mutacao genética em algumas racas mais predispostas
= Desordens sistémicas
= Toxinas e agentes Iinfecciosos

s Deficiéncla de taurina
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Taurina

» Mecanismos de acio no miocardio

= Potencializagao da captacao de calcio pelo reticulo sarcoplasmatico
= Aumento da sensibilidade dos miofilamentos ao calcio

= Pode atuar nos canais de calcio dependentes da voltagem de longa duracao
(tipo L) e promover antagonismo a acao da angiotensina |l

= Promove aumento do fluxo de elétrons na cadeia respiratoria




Plasma Taurine Concentrations in Normal Dogs and in Dogs
With Heart Disease

George A. iKramer, Mark D. Kittleson, Philip R. Fox, Julia Lewis, and Paul D. Pion

Results of the Multicenter Spaniel Trial (MUST): Taurine- and
Carnitine-Responsive Dilated Cardiomyopathy in American
Cocker Spaniels With Decreased Plasma Taurine Concentration

Mark D. Kittleson, Bruce Keene, Paul D. Pion, Carroll G. Loyer, and the MUST Study Investigator§ 997

Relationship between circulating and
dietary taurine concentrations in dogs with
dilated cardiomyopathy.

Freeman Lki', Rush JE, Brown D), Roudebush P

Taurine deficiency in Newfoundlands
fed commercially available complete
and balanced diets

EMALL ANIMALS)
EXOTIC

Robert C Backus, pym, priy; Gabrielle Cohen, bvs; Paul D. Pion, by, nacviM
Kathryn L. Good, pvw, pAcvo; Quinton R Rogers, phn, DA

Andrea |. Fascetti, vMD, PaD, DACVN, DACVIM 2003

Low Plasma Taurine Concentration in

Newfoundland Dogs is Associated with Low

Plasma Methionine and Cyst(e)ine

Concentrations and Low Taurine Synthesis’

Robert C. Backus,>* Kwang Suk Ko,” Andrea J. Fascetti,® Mark D. Kittleson,* Kristin A, MacDonald,*

David J. Maggs,” John R. Berg,® and Quinton R. Rogers®

2006

Determination of the prevalence of whole blood
taurine in Irish wolfhound dogs with and without

echocardiographic evidence of dilated
cardiomyopathy”

Andrea C. Vollmar, DVM *®, Philip R. Fox, DVM, MSc “*,
Eric Servet, Ing ?, Vincent Biourge, DVM, PhD

Taurine deficiency in dogs
with dilated cardiomyopathy:
12 cases (1997-2001)

Andrea J. Fascetti, VMD, PhD, DACVN, DACVIM; John R. Reed, DVM, MS, DACVIM;

Quinton R. Rogers, PhD, DACVN; Robert C. Backus, DvM, PhD

2003







Dletas grain free VS cardiomiopatia dilatada assomada a
’ | def|C|enC|a de taurina

-

> Hipoteses

= Baixas concentracdes dos aa precursores de taurina
= Baixa biodisponibilidade dos aa precursores de taurina

= Diminuicdo da reciclagem entero-hepética de acidos biliares (conjugados com
taurina)

= Maior excrecao fecal de acido biliares




Dietas grain free VS cardiomiopatia dilatada assomada a
| deficiéncia de taurina

» Hipotese

Sementes de leguminosas |
Altos teores de oligossacarideos '

Alta fermentabilidade

Diminuicao da reciclagem
enterohepatica de acidos biliares

Perda intestinal de acidos biliares
conjugados com taurina




A proteina da soja forma peptideos
hidrofébicos durante a digestédo que ligam os
sais biliares e impedem sua reabsorc¢éo
(Seungwook et al., 1995). Certas fibras
promovem o mesmo efeito (Gallaher
Schneeman, 1986; Anatharaman-Baurr et al.,
% 1994; Stratton - Phelps et al., 2002) "

CIRCULACAO ENTERO-HEPATICA
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ecregao biliar

e estocagem
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Certas fibras e/ou proteinas indigeriveis (Morrisel
al., 1995) podem resultar em supercrescimento
bacteriano no ileo e causar a quebra do acido
taurocolico em taurina e acido colico, com
subsequente oxidacdo da taurina pelas bactérias,
evitando assim sua reutilizacao (Hickman et al.,
1990, 1992; Backus el al., 1994; Kim et al., 1996)

Retorno venoso portal

(>95% da secrecao biliar) lleo

Excregdo
. - fecal
Cdlon -*

A ligacéo de acidos biliares pode diminuir a
inibicdo da secrecao intestinal de CCK
(Green, 1994) e aumentar efetivamente a
concentracao plasmatica de CCK (Green,
1994)

Os fatores presentes na soja interferem na atividade da tripsina e,

por esse mecanismo, estimulam a secrecéo excessiva de CCK
(Savelkoul et al., 1992; Green, 1994)
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Status de taurina no organismo

Excrecao (taurina nao
Sintese/ingestao e conjugada e acido
absorcao intestinal taurocolico)



PLOS ONE
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Check for
updates

RESEARCH ARTICLE

Development of plasma and whole blood
taurine reference ranges and identification of
dietary features associated with taurine
deficiency and dilated cardiomyopathy in
golden retrievers: A prospective,
observational study

Eric S. Ontiveros', Bradley D. Whelchel - ', Joshua Yu?, Joanna L. Kaplan', Ashley
N. Sharpe', Samantha L. Fousse', Amanda E. Crofton', Andrea J. Fascetti’, Joshua
A Stern '

>

86 caes saudaveis de
proprietarios , da raca Golden
retriever, divididos em 2 grupos:

v' Grupo dieta nao tradicional X
grupo dieta tradicional

Comparacédo do status de taurina
e variaveis ecocardiograficas entre
0S grupos



PLOS ONE

RESEARCH ARTICLE

Development of plasma and whole blood
taurine reference ranges and identification of
dietary features associated with taurine
deficiency and dilated cardiomyopathy in
golden retrievers: A prospective,
observational study

Eric S. Ontiveros', Bradiey D. Wheichel»'. Joshua Yu®, Joanna L Kaplan®, Ashley
N. Sharpe'. Samantha L. Fousse', Amanda E. Crofton’, Andrea J. Fascetti’*, Joshus
A Sterny'
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Fig 1. Differences in taurine concentrations for golden retrievers fed a traditional and non-traditional diet. A) Unpaired t-test results for whole-blood taurine
concentration (nmol/mL). The dash line at 200 nmol/ml denotes the current threshold for low whole-blood taurine concentration. B) Mann-Whitney test results
for plasma taurine concentration (nmol/mL). The dashed line at 60 nmol/mL denotes the current threshold for low plasma taurine concentration.

hitps://doi.org/10.1371/joumnal.pone. 0233206 9001
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RESEARCH ARTICLE
Development of plasma and whole blood
taurine reference ranges and identification of
dietary features associated with taurine
deficiency and dilated cardiomyopathy in
golden retrievers: A prospective,
observational study

Eric S. Ontiveros’', Bradiey D. Wheichel»'. Joshua Y, Joanna L Kaplan®, Ashley
N. Sharpe'. Samantha L. Fousse', Amanda E. Crofton’, Andrea J. Fascetti®*, Joshua
A Stern'*
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Fig 2. Results for echocardiographic variable differences for traditional and non-traditional diet groups. A) Unpaired t-test results for m-mode fractional
shortening (FS) percent for different diet groups. The dashed line at 25% denotes the study threshold for a low FS. B) Mann-Whitney test results for left ventricular
internal diameter in diastole (LVIDd) in mm for different diet groups. The dashed line at 51mm denotes the study threshold for diagnosing an increased LVIDd. C)
Mann-Whitney test results for left ventricular internal diameter in systole (LVIDs) in mm for different diet groups. The dashed line at 35mm denotes the study

threshold for diagnosing an increased LVIDs.
hitps://doi.org/10.1371/joumal.pone.0233206.g002




Echocardiographic phenotype of canine
dilated cardiomyopathy differs based on @‘_JOUI’I‘IGI of

diet type Veterinary

Darcy Adin, DVM*, Teresa C. DeFrancesco, DVM , =
Bruce Keene, DVM , Sandra Tou, DVM , Kathryn Meurs, DVM, 2019 Cal'd IO'ogy
PhD, Clarke Atkins, DVM , Brent Aona, DVM, Kari Kurtz, DVM, ESVC
Lara Barron, DVM , Korinn Saker, DVM, PhD

Estudo retrospectivo

Quarenta e oito caes com CMD e histérico de dieta conhecido

Grupo 1= caes que se alimentavam com dieta a base de gréos (n=12)
Grupo 2= caes que se alimentavam com dieta'grain free (n=36)

Maior diametro diastélico interno do ventriculo esquerdo no grupo de caes
gue consumiu dieta livre de grdos no periodo que antecedeu o diagndéstico,
comparado ao grupo de cdes com CMD gque consumiam dietas a base de

graos )

A

CMD: cardiomiopatia dilatada




@'PLOS | one

= ARCH ARTICLE

23/24 caes apresentaram:

» Melhora significativa nas
variaveis ecocardiograficas

» Normalizacao das concentracdes de taurina apds mudanca de dieta e
> Fora suplementacao de taurina todos de
» Nove de 11 cées diagnosticados com ICC tiveram resolucéo da
congestado; cinco sem mais necessidade de terapia diurética e quatro

com boa resposta na reducéo da dose de diurético em> 50% o alimentar,

\
com deficiéncia de taurina
letas sem graos, ricas em

umino uma combinacao desses fatores )
J R4



Journal of ANIMAL SCIENCE

Effects of different carbohydrate sources on taurine status in healthy Beagle dogs

Julia Guazzelli Pezzali’, Heather L Acuff’, Will Henry’, Celeste Alexander?, Kelly S Swanson®’, Charles

G Aldrich™ 2020

» Delineamento inteiramente casualizado
» 6 animais por tratamento

» Grupo dieta grain free vs grupo dieta a base de graos

Apos 28 dias de experimento, mas caes alimentados com dieta grain
free excretaram maior proporcao de acidos biliares primarios em
comparacao com agueles alimentados com dieta a base de graos

(25,49 vs 12,09% no dia 28, respectivamente

\_




Table 1. Ingredient and chemical composition of basal diet and
experimental treatments

Experimental
treatment

Item BD Grain-based Grain-free

Ingredient composition (% on as-fed basis)
Hydrolyzed pork protein — 42.17
Potato, white
Peas, green field
Tapioca starch
Spelt
Millet
Sorghum
Chicken fat
Dry digest
Salt
Potassium chloride
Choline chlorine, 60% dry
Vitamin premix
Dicalcium phosphate
Calcium carbonate
Trace mineral premix
Fish oil, menhaden
Taurine

Table 2. Amino acid composition of basal diet and experimental

treatments

Item

EAA' (% on as-DMB)
Arginine
Histidine
Isoleucine
Leucine
Lysine
Methionine
Methionine + Cysteine
Phenylalanine
Threonine
Tryptophan
Valine

NEAA® (% on as-DMB)
Alanine
Asparagine + aspartate
Glutamate + glutamine
Glycine
Hydroxylysine
Lanthionine
Ornithine
Proline
Serine

Tyrosine

Experimental treatment

Grain-based Grain-free

Pezzali et al. (2020)
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translating basic science to industry innoy

Composition, * APS: cTL:

Moisture 840 6.50
Yo dry matter
Crude protein 37.81 10.89

A commercial grai Crude fat
status but incre Ash

Nitrogen free extract
Renan A. Donadelli.}

lotal dictary fiber
Jessici g

Insoluble fiber
Soluble fiber
Arginine
Histidine
Isoleucine
> 8 cées da rac /e
: Lysine
) - Methionine
> Avallac;ao do Methionine + cystine
Phenylalanine
» Resultados: Ihsedsine
Valine
v Houve au [ryptophan
Observou Methionine:cystine

tOtal apéS laurine

Cholesterol, mg/100g

16,79
0.97
28.66
13.60
11.90
.70
1.72
0.55
1.03
2.32
.15
0.43
0.99
1.20

1.05
1.43
0.22

0.77

0 periodo
asma e sangue
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Effect of ancient grains and grain-free carbohydrate sources on extrusion parameters and

nutrient utilization by dogs

Julia Guazzelli Pezzali”, Charles Gregory Aldrich ™

Table 3 Feed intake. fecal characteristics. and apparent total tract digestibility
of dogs fed ancient grains and grain free diets
Item Treatment SEM P value
Chemical composition, %6 DM basis
Moisture 5.41 5.49 ALD . %
Crude Protein 37.00 38.00 Dry Matter 5.8 5.8 0.939
‘Tude Fat 15.8 Organic Matter Y 0 0.259
Total dietary fiber 6.91 10. - 7 0.660
Insoluble fiber 5.25 < e g
Solubladbie 1.66 Crude Protein . 7. 0.155
Starch 38.04 Gyt
Gelatinized starch 32.96
Degree of cook 86.65
Ash 4.24
Calculated metabolizable energy. kcal/g DM basis’ 3.84
AG = Ancient Grain: GF = Grain-free.
’Metabolizable energy = 8.5 keal ME/g fat + 3.5 keal ME/g CP + 3.5 keal ME/g nitrogen-free Wt focal outpat, g/day
Fecal DM. %
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Total Dietary Fiber

W =] =
W

Feed intake and fecal characteristics

Feed intake. g/day

extract. o
Defecations per day

Fecal Score

AG = Ancient Grain: GF = Grain-free: “Apparent total tract digestibility.
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THE PREPRINT SERVER FOR BIOLOGY

Incidence of canine dilated cardiomyopathy, breed and age

distributions, and grain-free diet sales in the United States from
2000-2019: A retrospective survey

Bradley Quest, Stephanie D. Clark, Shiva Garimella, August Konie, Stacey B. Leach,
Eva M. Oxford 2020

Obijetivos: Avaliar a incidéncia anual total de CMD nas
ultimas duas décadas (2000-2019), conforme relatado por
servicos de cardiologia veterinaria nos Estados Unidos

‘_________’



Grain free pet food sales trend (S dollars)

C
G 2011 Growth of grain-free 2019

§5,000,000,000
54,000,000,000

$3,000,000,000

14 hospitais participaram e disponibilizaram dados de 5 billion

67.243 pacientes caninos D million US dogs

D-40% eating
grain-free

$2,000,000,000

$1,000,000,000

Nacionalmente, os dados nao suportaram aumento da

incidéncia de CMD ao longo do tempo (p=0,85)

W 4.1% DCM

2018
~%Total GF Pet Food % Dry Dog Feod Only

Quest et al. (2020)






Alimentos grain free N0 mercado brasileiro




Consideracoes finais

Alguns-alimentos rotulados como grain free, disponiveis no mercado norte americano,
podem estar associados a CMD associada a deficiéncia de taurina em caes

Maior risco em racgas propensas a essa afeccao

Necessidade de estudos randomizados controlados que investiguem o consumo de
alimentos grain free em longo prazo

Balanco entre sintese/ingestao de taurina e sua excrecao



Obrigado pela atencao!

rafael.zafalon@usp.br



