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Nutracevuticos que auxiliam na

saude do animal senil

quais realmente funcionam e quando iniciar a
| utilizacdo¢




ENVELHECIMENTO

O envelhecimento € um processo bioldgico complexo, pouco

compreendido, caracterizado por uma alteracdo progressiva e irreversivel
dos tecidos e células, levando a diminuicdo da vitalidade, das reservas

orgdnicas e do funcionamento dos orgdos.

Saude e
longevidade




DEFINICOES

Os termos "sénior" ou “idoso” referem-se g
funcionalidade do animal

Os termos "geriatrico” ou “velho” referem-se
apenas a idade cronologica do paciente
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IDADE DE ANIMAIS
GERIATRICOS

Caes -
Rag:a;/pequenas (2 - 10kg) 11,5 anos
Ra};/as médias (10 - 22kg) 10 anos
R;z{g:as grandes (22 - 40kg) 9 anos
/Ragas gigantes (> 40kg) 7,5 anos
/ Gatos 12 anos

Adaptado de Goldston (1995) e NRC (2006)




CLASSIFICACAO BASEADA EM
ASPECT0S COMPORTAMENTAIS
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QUANDO MUDAR?

* Verificar guando as alteracoes aparecem
com maior frequéncia (Groves, 2019)
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Table 1. Table summarising percentage of obesity

and underweight cats by age

Age (years) Body weight Percentage Percentage
(kg) obese underweight

17 37108 <1% <1%

7-12 44117 28% <1%

Over 12 29110 <1% 23%

Adapted from Patil and Cupp (2010), with permission.

Figure 1. Survival curves for 24 Labradors with average body condition score
(BCS) of 4.6 ('restricted feeding’) and a second group of 24 Labradors with
average BCS 6.7 (‘controlled feeding’); BCS was measured from 6-12 years of
age. Adapted from Kealy et al (2002), with permission.
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QUANDO MUDAR?

Dificuldade em definir guando em funcao
das diferentes modificacoes ao longo da
vida (Harvey, 2021)
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QUANDO MUDAR?

ditivo de fatores na expecitativa de vida em humanos

(expectativa de vida acima dos 50 anos)

rording to the number of low-risk factors
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SARCOPENIA E MUDANCAS
DIETETICAS
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PRINCIPAIS ALTERACOES FISIOLOGICAS

 Perda dos sentidos especiais
Modificacdo nas necessidades energéticas

de massa magra corporal

ducao na capacidade adaptativa dos sistemas
Reducao na cognicao

Fragilidade imunoldgica (imunosenescéncia)



OBJETIVO NA& PREVENCAO DOS
EFEITOS DO ENVELHECIMENTOQ

®» |mMunosenescencia

®» |nflammageing

» Sarcopenia

» DisfuncAo cognitiva



IMUNOSENESCENCIA

Hematopoietic
Stem Cell
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MARCADORES DO INFLAMMAGEING
EM CAES

Jiménez (2023) - 180 cdes de diferentes portes e

idades
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INFLAMMAGEING

Calder et al. (2017)

Cognitive decline,
mental health
& well-being

Insulin Altered body
resistance & composition &
type 2 diabetes loss of mobility

Inflammageing

Immune decline
& increased
susceptibility
to infections

Atherosclerosis &
vascular disease

Cancer

Fig. 2. Central role of inflammageing in chronic conditions of ageing.




INFLAMMAGEING

Calder et al. (2017)
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SARCOPENIA

Inferacao complexa de:

DistuUrbios da
inervacao

Aumento de
mediadores
inflamatorios

2012/10/08

Diminuicdo de
hormonios

Alteracdes da
ingestdo
protéico-

energética que
ocorrem durante

o)
envelhecimento



SARCOPENIA

Lerda acentuada de Massa Magra corporal




SARCOPENIA

Caracteristicas em caes e gatos Laflamme (2018)
o Cerca 30% de perda de massa muscular

o ldade mais observada: 10-15 anos

o Restricdo caldrica mantém maior MM

Endothelial
Function

Stem Cell
Function

Stem Cell




COGNICAOQ

= Envelhecimento do SNC
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DISFUNCAO

KAodificagﬁes microscopicas

COGNITIVA

- Deposicdo de 8-amiloide

- Reducdo na sintese/degradacdo de NT
- Degeneracdo da bainha de mielina

- Reducgéo do numero de mitocondrias

- Reducgdo das defesas antioxidantes

- Reducdo na atividade da melatonina

- Aumento no dano do DNA

\




ALTERACOES NO SNC COM % IDADE

= Envelhecimento do SNC

Motor
Somato- Spatial
sensory coordinates
Planning complex of body and
movements and surroundings
elaboration of
thoughts Word Visual
formation Language processing
comprehension of words
Auditory intelligence
Broca's _
Area Beha_wor, Vision
emtc_ntlotps, Naming of
motivation objects
Limbic .
Association We;:lrl::e S
Area
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ALTERACOES NO SNC

cgdificagﬁes macroscopicas

1999
2000
2001
E m outlier
2002 g
2

Su et al. (1999; 2005)




ALTERACOES NO SNC

> Atrofia cortical

> Degeneracdo mielinica da substancia branca
> AcUmulo de proteinas degradadas

» Dano ao DNA

> Reducdao dos mecanismos endogenos de protecdo Aox




ESTRATEGIAS NUTRICIONAIS

Restricao caldrica
o Proteina e aminoacidos

o Acidos graxos émega-3

Acidos graxos de cadeia média

Prebioticos
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NECESSIDADE ENERGETIC &

Recomendacdes praticas para a NEM de caes de idades diferentes”
1-2 130 (125-140) 550 (523-585)
3-7 110 (95-130) 460 (398-545)
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RESTRICAOQ DIETETICA EM CAES

Estudo de longevidade (Purina)

Expectativa meédia de vida °
Confrole 11,2 anos P ——
RD 13 anos (p<0,01) 26-35% body fat

Difficult to feel
ribs through

core condicdo corporal (média dos 6 aos 12 anos)
Controle 6,7
RD 4,6 (p<0,05)

\\
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RESTRICAO DIETETICA EM CAES

Imunosenescéncia

Retardo no declinio imunoldgico consequente ao envelhecimento

Respostadinfoproliferativa

Foram aliviados com ¢
restricdo dietética

Poder de fagocitose / l

Justifica menor morbidade e maior
longevidade verificados




RESTRICAO CALORICA E LONGEVIDADE

Efeitos oxidativos em ratos alimentados AL ou CR.
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METANALISES - HUMANOS

« Restricdo caldrica (Caristia et al., 2020)

Caracteristicas

« 29 estudos

« Espécie: humanos

 n =334 individuos

« Tratamento: Restricao calorica

« Conclusao

(a) Fasting insulin

Study

]

Ravussin 2015

Heidbronn 2006

Racette 2006

Sparks 2016

Buchowski 2012

-l

e

Overall (I-squared = 94.3%, p = 0.000) O

NOTE: Weights are from random effects analysis

%

MD (95% CI) Weight

-1.50(-1.56, -1.44) 2358
-6.40(-758,-522) 21.08
-3.80(-6.48,-1.12) 1461
-1.10(-1.87,-0.33) 2245
-140(-324,044) 1828

-2.76 (-4.42,-1.10) 100.00

(b) Fasting glucose

Study

Heilbronn 2006
Racette 2006

Sparks 2016

In favour of CR

S —

Overall (I-squared = 0.0%, p = 0.407) O

NOTE: Weights are from random effects analysis

In favour of control

%

MD (95% CI) Weight

-0.90 (-2.14, 0.34) 74.16

-340(-8.37,157) 462

-2.30 (-4.62, 0.02) 2121

-1.31(-2.38,-0.24)  100.00

T
-837

In favour of CR

In favour of control

T
837



METANALISES - HUMANOS

SCIENTIFIC REP{%}RTS

oFEN T Calorie restriction is the
- most reasonable anti-ageing
Cintervention: a meta-analysis of

P 22— o - survival curves
islh 1 online: 1 il 2018
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RESTRICAO DE METIONIN &

Kitada et al. (2021) - beneficios da restricdo de MET

o Inducdo da autofagia celular

o Diminyicdo na formacdo de ROS

o Aumento na formacao de H,S

nature communications 8

Article

_ _ _ h:lps://doi.org;’10.1038_:’541467—023'43550—2 Res-l-riga O d e 1 0% nO M ET
Early-adult methionine restriction reduces g faitos benaf
methionine sulfoxide and extends lifespan Proauz efelfos benericos

in Drosophila
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ANTIOXIDANTES

*Moléculas antioxidantes;
Compartimentalizacao;

-Sisteya enzimatico;

- Supergkido dismutase (SOD) — mitocondria (Mn) e citoplasmatica (Cu/Zn)

- Catalase (CAT)

- GIJAationa peroxidase

niracellular (Hyun et al., 2010)




STRESS OXIDATIVO

Caracterizado por um acumulo de compostos
toxicos nas ceélulas.

Healthy Cells

Protein Protein
Modification Turnover
Carbonyiation
Deamination
Gilycation Synthesis
lomerization Degradation
Oxidation
Racemization
|-| I.l
Young
Aged Cells [orotein
Protein

Modification

Synthesis
Degradaton




REVIEW

ANTIOXIDANTES

WILEY

The effect of coenzyme Q10 supplementation on oxidative
stress: A systematic review and meta-analysis of randomized
controlled clinical trials

Zohreh Sadat Sangsefidi'?
Mahdieh Hosseinzadeh!2

Study name

Abbasalizad Farhangi et al. (2014)

Abdollahzad et al. (2015)
Sancobar et al. (2013)

Zhang et al, {2017)

Raypan et al. (2018)

Akbari Fakhrabadi et al. (2014)
Zarei et al. (2018)

Fallah et al. (2019)
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Statistics for each study
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Liu etal. (2016)

Gholami et al. (2018)
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Singh et al. (2003).No dialysis
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Study name Statistics for each study Std diff in means and 95% CI

Std diff  Lower Upper P pr—

inmeans  limit  limit weight
Sancobar et al. (2013) 0415 0.157- 0.987 155 . 2056
Yen et al. (2018) 0.598 0.013 1.182 045 . 19.83
Liv et al (2016) 0858 0203 1515 010 3 1631
lee et al. (2012).dose 150 0.159- 0919 0.602 883 . 12.60
leeetsl (2012)d0se 60 0051 0698 0798 894 — e 1296
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FIGURE 4 Forest plot illustrates standardized mean difference (represented by the black square) and 95% confidence interval (CI)
(represented by horizontal line) for concentration of glutathione peroxidase (GPx) and coenzyme Q10 (CoQ10). Weights are from random-
effects analysis. The area of the black square is proportional to the specific study weight to the overall meta-analysis. The center of the
diamond displays the pool standardized mean differences, and its width shows the pooled 95% CI. 5td diff, standard difference

SOD
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ANTIOXIDANTES

Varnousfaderani et al. (2023) - CoQ-10 e

marcadores inflamatorios e oxidativos

Study % Sy % R
) e
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ANTIOXIDANTES

Anthoni et al. (2021) — dcido alfa-lipdico

(caes 2.7-4.94 mg/kgPV)

Maximum Tolerated

Species LD NOAEL* (If Known)
P 50 Dose (If Known)
Rat >2000 mg/kg bwt - 60 mg/kg bwt
Mouse 500 mg/kg bwt - -
Dog 400-500 mg/kg bwt 126 mg/kg bwt -
Cat 30 mg/kg bwt 13 mg/kg bwt -
Species Benefits Reference(s)
Rat enhances glucose metabolism [71]
Rat improves insulin resistance [72]
Mice protects retina in disease states [73—75]
Rat reduces blood pressure [76]
Rat functions as a vasorelaxant [77]
Rat, Mice reduces oxidative stress [78—85]
Rat, Mice reduces inflammation [82,83,86—90]
Mice improves memory [89]
Rat, Mice protects against organ damage [91-108]
Mice, Rat, Dog improves neuro-cognitive recognition [82,89,109-112]
Poultry improves oxidative stability and meat quality [113—-123]
Hainan Goats enhances meat quality and tenderness [126]
Horses reduces oxidative stress [127,128]
Dog improves antioxidant capacity [129,130]




NUTRIENTES N& PREVENCAO DAS
ALTERACOES COGNITIVAS

Obesity, Diabetes NO precursors: arginine, citrulline etc

Cerebral vascular lesions, \Q
-

h rfusi ischemi
ypoperfusion, ischemia ~ hypertension

n3 PUFAs deficiency 1
n-3 PUFAS<.§) l _ Abeta, Tau mppcAA
Chronic inflammation l igh homocysteine
Antioxidants &
Cell death & White matter lesion
B6, B12 & Folate
Oxidative stress and damage l l
Declined function «== Brain atrophy d
Decreased cerebral I Inadequate status of
glucose metabolism/g AD or CDS B6, B 12 & folic acid
MCTs

Figure 1. Nutritional management of the risk factors associated with brain aging and AD. Abeta: 3-amyloid peptide; AD:
Alzheimer’s disease; CAA: cerebral amyloid angiopathy; CDS: cognitive dysfunction syndrome; n-3 PUFAs: omega-3
polyunsaturated fatty acids; NO: nitric oxide; Tau: abnormal hyperphosphorylation of tau.
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COGNICAO EM CAES

o Suplementacao nutraceuticos (Chapagain ef

al., 2020)
1.0
1.00
Ve =
o
Caracteristicas
F 2 o007
~ [<]
« 119 caes, 9.1 anos £ a0
)
)
YaiT-% L 200 T T T T T T T T 200 % 108 120 132 144 156 168 180
i EspeCIe. CaeS " 84 96 108 120 132 144 156 168 180 Ace i "
Age in months ge in months
- Table 1. Composition of test and control diets.
o D U ra(;ao 1 an O Test (enriched diet) Control
Moisture (%) 9.5 9i5
Crude protein (%) 25.1 25.3
« Conclusao: sem efeito  Grudefatn 134 140
Crude fibre (%) 1.6 1.7
Ash (%) 5.1 43
Tryptophane (%) 0.45 0.24
TRP/LNAA* ratio 0.067 0.036
DHA (%) 0.17 0
Phosphatidylserine (ppm) 328 0
Vitamin E (ppm) 839 499
Vitamin C (ppm) 559 0
Green tea polyphenols (ppm) 425 0
ME NRC 2006 (kcal/ k&) 3826 3884




METANALISES - HUMANOS

« Antioxidantes e demeéncia (Zhou et al., 2023)

lllllllllllll
| === Non-linear Model

Caracteristicas

e 73 estudos

« Espécie: humanos

e n=28.257 individuos

« AOX (vit. C e E) e deméncia ou AD

« Conclusao: Supl. Vitamina C a cada 20mg/kg reduz RR em 2% para AD
Y\



METANALISES - HUMANOS

biolo = Biol. Lerr. (2012) 8, 790793

I tt Adoiz10. 1098 ,/rsbl.2012.0316

< <« rs Porastisticdd oniipe 20 June 2013
Evolutionary bioclogy

The effect of resveratrol @
on longevity across Grosemark
species: a meta-analysis

Katie L. Hector®, Malgorzata Lagisz
and Shinichi Nakagawa

control (r) resveratrol (n)

(@)
> . Mus musculus —-—.— 418 77
C ar a-C t e r I S t I C aS Drosophila melanogaster _'_!' 6010 17943
Anastrepha ludens = 4648 8648
L] 1 9 e St u d O S Nothobranchius furzeri —e—— 87 163
Caenorhabditis elegans —— 1426 1830
Saccharomyces cerevisiae — 460 740

¢ ESpéCie: Vé'riaS espéCieS overall —I— 13 049 30 101

* n =sem informacdes

« Resveratrol e longevidade e

intercept ——

| i | |
0 1 2 3
effect size (HR)

» Conclusao: resultados falham em mostrar claim ‘life extension’
Y\




TRIGLICERIDEOQOS DE CADEIA& MEDI&

fSuplementagéo 2g/kg/dia de acido caprilico

Betahidroxibutirato (8-HB) sérico
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TRIGLICERIDEOQS DE CADEIA& MEDI&

Suplementacao 2g/kg/dia de acido caprilico

Numero de erros nas diferentes tarefas

Errors

180
160
140
120
100
80
60
40
20

.

HH

Land-0 Land-1 Land-2
Task

g Control
g MCT




DOSAGENS DE ANTIOXIDANTES

Doses de antioxidantes utilizadas experimentalmente

(mg/kg na MS)

Antioxidante -m—

S-adenosil metionina*

N-acetilcisteina 50
Vitamina E 1080
Vitamina C 80
Coenzima Q-10* 2
Acido alfa-lipdico 180
Beta-caroteno* 3-6
Ficocianinas 0,2%
Luteina™ 2

z \B{e expressa por kg de peso corporal

50

Maureen, 2007
Maureen, 2007
Milgram et al., 2002
Milgram et al., 2002
Maureen, 2007
Milgram et al., 2002
Chew et al., 2000

Vasconcellos et al.,
2011

Kim et al., 2000



SARCOPENIA E INGESTAQ PROTEICA

1. Diminuicdo das reservas protéicas

EMACHER; McCOQOY (1966) demonstraram
para equilibrio nitrogenado
=> Jovens | 12,4%
= |dosos | 18,8%

3. Necessidade aumenta na doenc;d



DIGESTIBILIDADE DA PROTEINA

40
M Protein digestibility <80% Fat digestibility <B0%

L
=
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=
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Figure 7. Percentage of cats with low protein and/or digestibility (below 809%),
by age. Data from Williams (2018), with permission.




FEDIAF 2021

RECOMENDACOES FEDIAF

GATOS

Pro'tnina “
Arginina™
Histidina

Isoleucina

Leucina

Lisina *

Metionina™

Metionina + cistina®
Fenilalanina
Fenilalanina + tirosina®
Treonina

Triptofano

m m m m m M m M Mm | g9 @@

Valina

lu:lultn considerando NEM de

mn ?5 kcalfkg‘.r 1 on kcalfkg.d, uqh}

3 30
0,87
1,44
3,40
1,13
0,57
1,13
1,33
5,11
1,73
0,44
1,70

Minimo recomendado

Cresdmentu e

70,00/75,00

2 ad 2,68/2,78
0,65 0.83
1,08 1.35
255 3,20
0,85 213
043 1.10
0,85 2,20

1 1,25
3,54 4,78
1.30 1,63
0,33 0,40
1,28 1,60

Recomendacgado Pratica -

5,0 gPB/kg de peso
7,9 gPB/kg®¢’
105 gPB/1000kcal




RECOMENDACOES FEDIAF
CAES

Minimo recomendado

MNutriente

Adulto - considerando NEM de | crescimento inicial | Crescimento final

(<14 5emanase | (14 = Semanas)
95 kcal/kg®™ | 110 kcal/kg®™ |  Reprodugio)

| Proteina+ | g | 5210 | 4500 | 6250 | 5000 |

Arginina® g 1,51 1,30 2,04 1.84
Histidina g 067 058 0,98 0,63
Isoleucina g 1,33 115 1,63 1.25
Leucina g 2,37 205 3,23 2,00
Lisina * g 1,22 1,05 2,20 1,75
Metionina™ g 1,16 1.00 0,88 0,65
Metionina + cistina* g 2,21 1.91 1,75 1,33
Fenilalanina g 1,56 1,35 1.63 1.25
Fenilalanina + tirosina® g 2,58 2,23 325 2,50
Treonina g 1,51 1,30 2,03 1,60
Triptofano g 043 0,43 0,58 053
Valina E 1,71 1,48 1,70 1,40

omendacado Prdtica - 2,5 gPB/kg de peso
5,0 gPB/kg®”>
52,5 gPB/1000kcal

A\ \
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SUPLEMENTACAOQ DE
AMINOACIDOS E OMEG -3

Pacheco (2022) -

Beagles (2.3£1.2 vs. 12.7£2.6)
Controle (Co) vs Co+BCAA+wW-3

3,43 3,39

3 72 2,68
2

1

5,62 5,58

SINTESE

DEGRADACAO SINTESE DEGRADACAO

CONTROLE BCAA+W3

2\

B Adulto jovem BIdoso



ETANALISES - HUMANOS

e Sarcopenia e ingestao (Santiago et al., 2021)

.
& Sarcopenic Non-sarcopenic Mean Difference Mean Difference
ar a' e r I S I ‘ aS Study or Subgroup Mean SD Total Mean SD__ Total Weight IV, Random, 95% CI V. Random, 95% C1
Baek et 2l 2014 - ASMMHIZ (18) 1508 67 820 1711 33 266 85% -20300[F20906,-19694] -

Back etal 2014 - ASMAMI (1) 1,592 38 1496 1.760 46 19087 8.5% -168.00[F170.86,-165.14] v
Baumgartner 2006 (26) 1,684 446 207 1612 585 624 6.3% 720014.15,14818) [—
Beaudart et al 2018 (13) 1,596 445 61 1,820 527 280 40% -224.00}361.09,-8691) _
Chan etal 2016 (31) 1,785 538 290 1,840 571 3667 6.5% -55001119.62,962) —
Chapui st al 2007 (27) 2159 632 12 2508 571 38 08% -34700[T4803,5403 —————————————————

[ 23 eStu d OS Genaro etal 20156 (15) 1269 355 35 1355 405 165 42%  -8600[2188 -
Coliz 2014 20y 1.591 392 26 1.550 432 16 1.7% 41.00-218.83, E—

Isanejad etal 2016 (32) 1,560 374 127 1,562 363 3IBY  64% 1800568 -
Kim et al 2014 (21) 1,736 885 145 1,985 42 1625 8.4% -249.00[263.1 =
Kim et 3l 2017 (25) 1,639 615 91 1,856 647 720 4.1% -21T.00 351 e 3
Lee ef al 2014 (22) 1,512 B8 73 1,954 28 618 84% -44200[457 31,-42669) ¥
Mariins 2015 (16) 1373 412 51 1,419 474 B5 36% -4600[-197 46,105 46) o —

V4 - Ohetal 2015017} 1835 72 695 1.980 75 738 8.5% -14500[F15261,-137.39) F

[ Especle - h u m an OS Seoetal 2013 (26) 1,434 538 59 1650 680 1280 3.9% -216.00F358.24,-73.76] e
o tor Borg etal 2016 (33) 1,724 521 §27 174 34%  -129.00[288.54, 31 64] —

Valentim etal 2016 (34) 1,222 632 T3 47 1.0% -186.00[546.22,174.12 —_—
Verlaan et al 2017 (29) 1,710 418 513 65 34% -3500(-194 65 124 65) —
Yuki et al 2017 (30) 1,831 81 34 2027 20 685 81% -19600[22662-16538) =

Total (95% CI) 1349 13451 100.0% .156.73 |.194.79, .118.67) &

Hoterogeneity: Tau® = 4435.93; Chi*= 1517 46, of= 18 (P = 0.00001); * = 09%

« n=17.800 individuos

Figure 2 Analysis of energy intake by elderly people with and without sarcopenia.

-500 -25

5 250 500
Favours [Sarco

| Favours [Non-sarcopenic]

Sarcopenic Non-sarcopenic Mean Difference Mean Difference
Study or Subgroup Mean__SD_Total Mean SD _Total Weight IV, Random, 95% CI IV, Random, 95% CI
A A Beaudartetal 2019 (13) 70 20 51 85 28 280 78% -15.00[-21.39,-8.61] *
® arcopenla VS- norl I IaIS Chaput et al 2007 (27) 89 29 12 115 27 38 1.5% -28.00[-44.52,-7.48|
Genaro et 3l 2015 a (35) 64 10 35 65 13 70 108% -1.00 [-5.50, 3.50] -
Genaro et al 2015 b (15) 64 10 35 66 12 165 122% -2.005.79,1.79| =l
Goltz 2014 (20) 63 18 26 4l 23 16 27% -8.00[21.22,6.22] _—
Kimetal 2014 (21) 60 3 145 67 2 1625 1786% -7.00(7.50,-6.50] »
Kim etal 2017 (25) 50 24 91 62 28 720 93% -12.00(17.37,-6.63| =
Martins 2015 (16) 70 24 51 68 28 85 51% 2.00[-6.88,1088| =T
Ohetal 2015(17) 61 3 695 64 3 738 1786% -3.00[3.31,-2.69] -
ter Borg etal 2016 (33) 68 22 53 74 20 174 75% -6.00[-12863 083 B |
Valentim etal 2016 (34) 66 36 18 74 69 47 08% -800[33.80 17.80] ]
Verlaan et al 2017 (29) 73 20 66 75 21 66 70% -2.009.00,500] —
Total (95% CI) 1278 4024 100.0% -5.56 [-7.94, -3.18] L 2
Heterogeneity Tau= 833, Ch*= 20913, df= 11 (P < 0.00001), 7= 5% 74.0 73#5 + 5‘0

. = & 25
Testfor overall effect: Z= 4.58 (P < 0.00001) Favours [sarcopenic] Favours [Non-Sarcopenic]

Figure 3 Analysis of protein intake by elderly people with and without sarcopenia.

« Conclusao: ingestao mais baixa de nutrientes em geral
Y\




ACIDOS GRAXO0S w-3

Dietary omega-3 fatty acid supplementation increases the rate of
muscle protein synthesis in older aduts; a randomized controlled trial™™

Gordon | Smith, Philip Atherton, Domiinic N Reeds, B Selna Mohammed, Debbie Rankin, Michael J Rennie,

and Bettina Mittendorfer Am. J. Clin. Nutr., 2011
. J. . o

Sarcopenia

v" 16 humanos idosos

v Oleo de miho ou 6mega-3 por 8 sem.
0.10= Omega-3
x  0.097 fatty acids v' Taxa de sintese ptca muscular
o
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'% 0.07= b 0.104 Corn oil
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3E 4 S 0.07-
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ESTUDOS COM ACIDOS GRAXO0S

Dietary omega-3 fatty acid supplementation increases the rate of

Sal‘CO ) enia muscle protein synthesis in older adutts: a randomized controlled tral"™

Gordon [ Smith, Philip Atherton, Dominic N Reeds, B Selma Mohammed, Debbie Rankin, Michael J Renwie,

and Bettina Mittendorfer Am. J. Clin. NU‘IT., 2011
Corn oil Omega-3 fatty acids
- - b
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ac
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] =
3 1.5- 5 1.5-
3 & T
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ACIDOS GRAXOS w-3

[PLOS o

€ a'anélise sobre inﬂamagﬁo OPEN ACCES Frely valblenine

| Effect of Marine-Derived n-3 Polyunsaturated Fatty Acids
4 O on C-Reactive Protein, Interleukin 6 and Tumor Necrosis
Factor a: A Meta-Analysis

Kelei Li"%, Tao Huang", Jusheng Zheng'?, Kejian Wu'?, Duo Li"*

A fararimant of Ennd Srlanra and Nititinn Thaliann Haboslta Hanashoo China 3 8BCWE Panti of Mitrdtan and Frad Gafare Hanashan Phing

v' 68 estudos com 4604 pessoas

v Estudos com 6mega-3 de peixes/algas

0 2 4 6
Baseline of TNF-a (log-transformed, pg/mL) =2

igure 7. Meta-regression for baseline of TNF-u« and effect size (n-3 PUFAs supplementation on TNF-u in chr a
sease). WMD, weighted mean difference. é 1
1:10.1371/joumal.pone.0088103.g007

-1.5

0 10 20 30 40 50
Duration (week)

Figure 5. Meta-regression for duration and effect size (n-3 PUFAs supplementation on IL-6 in chronic
WMD wenghted mean n difference.




ESTUDOS COM ACIDOS GRAXO0S

eta-analise sobre inflamacao

Zhang et al. 2012 B

Zhang et al 2012 A

Zhang et al 2012 C

De Melio et a1.2009 B

Chiang et al 2012 A

De Melio et al 2009 A

Overall (I-squared = 0.0%, p = 0.927)

<>

WMD (95% CI)

0.10(-0.26, 0.06)
-0.08 (-0.24, 0.08)
-0.07 (-0.23,0.09)
001 (-0.38, 0.40)
0.04 (-0.21,0.29)
0.09 (-0.42, 0.60)

-0.06 (-0.14, 0.02)

-6
Favours n-3 PUFAs

Figure 11. Pooled effect size of n-3 PUFAs from dietary intake on TNF-u in ch

difference.
dol:10.1371/jourmnal.pone.0088103.g011

Favours placebo

6

Estes efeitos também
foram verificados em

saudaveis

OPENai.CCESS Freely available online

[PLOS o

Effect of Marine-Derived n-3 Polyunsaturated Fatty Acids
on C-Reactive Protein, Interleukin 6 and Tumor Necrosis

Factor a: A Meta-Analysis

Kelei Li"%, Tao Huang", Jusheng Zheng'?, Kejian Wu'?, Duo Li"*

A fararimart of Ennd Srlanra and Nititinn Thaliann Haboslta Hanshoo China 3 8BCWE Panti of Mitrdtan and Frad Gafare Hanashan Phina

Ramel et al 2010 BF
Ramel et al 2010 AF
Ramel et al 2010 AM
Zhang et al 20128
Zhang et al 2012 A
Ramel et a1.2010 BM
Chiang et al 2012 A

Zhang et al 2012 C

—_—

—_—
—_—
-

-0.45 (-0.84, -0.06)
-0.18 (-0.51, 0.15)
-0.11 (-0.48, 0.26)
-0.07 (-0.23, 0.09)
-0.07 (0.21, 0.07)
-0.05 (-0.44, 0.34)
0.05 (0.27, 0.17)
-0.05 (-0.19, 0.09)

-0.04 (-1.08, 1.00)

De Mello et al 2009 A

K

De Mello et al 2009 B

Overall (-squared = 0.0%, p = 0.898)

NOTE Waeights are from random effects analysis

0.04 (-0.80, 0.88)
-0.08 (-0.15, -0.01)

T
-1.08

i
&

Favours n-3 PUFAs

Figure 12. Pooled effect size of n-3 PUFAs from dietary intake on IL-6 in chronic

difference.
doi:10.1371/joumal.pone.0088103.g012
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PREBIOTICOS E PROBIOTICOS

+(Calder et al., 2017)

* Relac&o entre a microbiota, sistema imune e inflammageing

Healthy eating pattern
Prudent diet
Mediterraneandiet

Whole grains
Fish
Fruits
Vegetables
Nuts
Other foods

Prebiotics
Omega-3 fatty acids
Antioxidant vitamins
Polyphenols
Other nutrients

Probiotics

Gut microbiota

Multiple cells, tissues & organs

Health and well being
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PREBIOTICOS E PROBIOTICOS

* Relacao entre a microbiota, sistema imune e inflammageing

- animals

Avrticle

Eniko Kubinyi »*%00, Soufiane Bel Rhali ->-*, Sira Sandor !
Tamas Felfoldi 2

caes de 3-13 anos

T

M Other bacteria

M Epsilonbacteracota
M Actinobacteria

M Proteobacteria

[Tl Fusobacteria

W Fimicutes

M Bacteroidsetes

Relative abundance (%)

Dog ID, age (years), number of memory test mistakes

, Attila Szabé 2 and

abey

Gut Microbiome Composition is Associated with Age
and Memory Performance in Pet Dogs

Brain

Periphery

Neurotransmitters.
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PREBIOTICOS E PROBIOTICOS

43 caes (Mizukami et al., 2019)

Table 1. Results of the age-related analysis of gut microbiome diversity in Shiba Inu dogs.
Alpha diversity Beta diversity
Faith-PD Chaol Shannen Unweighted UniFrac Weighted UniFrac
Correlation —0.4156 —0.2822 —0.2919 0.2460 0.1003
coefficient
P-value 0.0056 0.0668 0.0576 0.0020 0.2320

(A) 400
Lo L] k_Bacteria
90+ [l p_Firmicutes
B p_Fusobacteria
80 [l p_Bacteroidetes
- [l r_Proteobacteria
X 701 p_Actinobacteria
§ 60- [ p_Deferribacteres
S ' | p_Tenericutes
E 501 p_TM7
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=
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PREBIOTICOS E PROBIOTICOS

JOURNAL ARTICLE
The effect of age and carbohydrate and
protein sources on digestibility, fecal
microbiota, fermentation products, fecal
IgA, and immunological blood
parameters in dogs

A.P. J. Maria, L. Ayane, T. C. Putarov, B. A. Loureiro, B. P. Neto,
M. F. Casagrande, M. O. S. Gomes, M. B. A. Gldria, A. C. Carciofi =

Journal of Animal Science, Volume 95, Issue 6, June 2017, Pages 2452-
2466, https://doi.org/10.2527/jas.2016.1302

Effect of Nutritional Interventions
on Longevity of Senior Cats

Carolyn J. Cupp, DVM, MS'
Clementine Jean-Philippe, DVM, PhD-
Wendell W. Kerr, MS!

Avinash R. Patil, BVSc, PhD'

Gerardo Perez-Camargo, PhD, MRCVS?




CONSIDERACOES FINAIS

Envelhecimento apresenta importantes
mudancas fisiologicas e nutricionais

¢ Ainda sdo pouco conhecidas as necessidades
nutricionais em animais idosos

Apesar das intervencoes nutricionais
parentemente auxiliarem na qualidade de
Ida de animais senis, poucos estudos
uportam estas hipodteses.
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