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Nem mais, nem menos...depende!



Quanto?

Muitas das informac0es que temos sao baseadas em sinais de deficiéncia e
resposta a suplementacao
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Neutering in dogs and cats: current scientific evidence and importance
of adequate nutritional management
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v procedure. However, veternanans are often confronted with conflicting findings

wnl after the procedure. The objective of the present review was

ocusing on the rsks and benefits of neutering in dogs and cats,
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Quanto? depende....

Qual o objetivo do alimento/produto?
Fase de vida?

Condicao/doenca?



Caes Caes Gestacao

filnotes adultos lactacao

Gordura 8,5 5,5 8,5

Ingestao
recomendada _ -
(NRC, 2006) Ac Linoléico 1,3

para CAES

Alimento com LA
4000 kcal EM/kg Ac Araquidonico



Gatos Gatos Gestacao

filnotes  gdultos lactacao

Gordura 9,0 9,0 9,0

Ingestao : , .
recomendada Ac Linoléico 0,55 0,55 0,55
(NRC, 2006)
Rineento com Ac Araquidénico 0,02 0,006 0.02

4000 kcal EM/kg




FEDIAF 2020 (caes)

Nutriente Adulto Adulto Crescimento inicial ~ Crescimento Minimo de nutriente:c,
95 110 (< 14 semanas) e tardio (> 14  recomendados para caes
kcal/kg®”  kcal/kg®™ reprodugao EUERES)

Unidade por 100g de
matéria seca

Gordura (g)

Acido linoleico (w-6) ()

Acido araquidonico (w-6)
(mg)

Acido alfa-linolénico (w-3)

(9)
EPA + DHA (w-3) (q)




FEDIAF 2020 (gatos)

Nutriente Adulto Adulto Crescimento e Minimo de nutrientes
75 100 reprodug&o recomendados para gatos

kcal/kg®8”  kcal/kg®®’
J J Unidade por 100g de

matéria seca
Gordura (g)

Acido linoleico (w-6) ()

Acido araquidonico (w-6)
(mg)

Acido alfa-linolénico (w-3)

(9)
EPA + DHA (w-3) (q)







Vias de metabolismo das gorduras em caes

VIA EXOGENA VIA ENDOGENA

Gorduras Ingeridas
na dicta

Musculos e demais

tecidos e 6rgaos
Enterdcito ®

Microvilosidades

Distribul¢io a partirdo
-e '> Intestine (dicta) ou do
figxado pars todos or orgdor.

Circulagdo "\
\ Sanguinea ae l>

Trantperts de volts para o
figado 2 partir dos drgdos.







Ingestao energeética excessiva cronica

300kcal
“

‘Mensai




Restricao energética e longevidade

[®] A restricdo caldrica - aumenta a longevidade em roedores e
primatas (Weindruch et al., 1996) e caes (Kealy et al., 2002)

=] Estudo em longo prazo - Labrador retriever

Ingestao Ad libitum
controlada

11,2 anos

Viveram cerca de 1,8 anos a mais do que 0s animais
com excesso de peso







2.391 caes

44% obesos
21.754 caes : (MAO et al., 2013)

29% sobrepesp
5,1% obesos

(LUND et al., 2005) | 24 a 44% obesos'ou em
sobrepeso

(EDNEY & SMITH, 1986; HAND ethal., 1989;
CRANE, 1991)

41% em sobrepeso e
obesos
(PORSANI at al., 2020)

¥ -

15,1% obesos

39,8% em sobrepeso
(USUI et al., 2016)
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Prevalence of canine obesity
in the city of Sao Paulo, Brazil

MarianaYukari Hayasaki Porsanil, Fabio Alves Teixeira!, Vinicius Vasques Oliveiral,
Vivian Pedrinelli’"?, Ricardo Augusto Dias?, Alexander James German® &

Marcio Antonio Brunettol—

Canine obesity is associated with comorbidities, a shortened lifespan, and a poorer guality of life,
but epidemioclogical studies characterizing canine obesity in Latin America are scarce. Therefore,
this study aimed to determine the prevalence of canine obesity in the city of Sao Paulo, Brazil, and
the possible associated causal factors. Randomly-selected households from different city regions
were visited. Dogs in each household were evaluated and owners completed a questionnaire whilst
their anthropometric measures were taken. Total of 285 dogs from 221 owners were included, and
the combined prevalence of overweight and obesity was 40.5%. The prevalence of overweight and
obesity was greater in female dogs (P =0.003) and in dogs that were neutered (P =0.001). There was
also a positive association between BCS and frequency of visits to a veterinarian (P = 0.0286), feeding
frequency (P =0.033), and higher snack intake (P =0.011). Further, the BCS of dogs was greater when
their owners reported consuming more snacks themselves (P =0.005) and whose had a presence of
elderly people in the household (P = 0.006). In conclusion, the prevalence of obesity found in a Brazilian
metropolitan region was similar to that if other countries, and neutering and snack intake were
associated with the development of this disease.




gordura

em excesso

- ganho de peso significa’tivo em longo prazo

Orgao de
armazenamento de
energia ?
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RESEARCH ARTICLE

Gene expression of the immunoinflammatory e m eX C eS S O

and immunological status of obese dogs
before and after weight loss
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Lymphoproliferation rate (%)

Reelative expeession of

Obese Control Weight loss

Ohese Weight loss

* p<0.01 between groups.

# P =001 between obese versus control groups and after weight loss. Fig 3. Relative expression of mRNA of resistin (A), leptin (B), adiponectin (C), tamaral necrosis factor alfa (D), interleukin 6 (E), interleukin & (F), and
interleukin 10(G) in total blood nr'nbcr.rdug,s betore and after weight loss.
ig 4. Lymphoproliferation ratio in the control group and the obese group before and after weight loss,




Obesidade: riscos a saude conhecidos.....

Riscos a saude

Alteracao da microbiota intestinal

Funcao renal alterada
(alteracdes histoldgicas)

Aumento do risco de desenvolver certos
tumores

Hiperlipidemia

Doenca hepatica

Diminuicao da qualidade de parametros

vitais

Reducéao da longevidade

Espécie

caes e gatos

caes e gatos

caes

caes e gatos

caes e gatos

caes

caes

Referéncias

Im et al., 2012; Handl et al., 2013:; Park et al., 2015; Tobaro,
2020:; Sanchez et al., 2020

Heneger et al., 2001; Lohmeier et al., 2012; Tvarijonaviciute
et al., 2013

Van den Brandt et al., 2000; Wei et al., 2004; Takeda et al.,
2008

Hoenig et al., 2003; Jeusette et al., 2005; Brunetto et al.,
2010; Bertrand et al., 2012; Park et al., 2014; Mori et al., 2015

Nicoll et al., 1998: Tribuddharatana et al., 2011; Sandoe et al.,
2014: Xenoulis et al., 2015

Wiseman-Orr et al., 2004: Mlacnik et al., 2006; Marshall et al.,
2010: German et al., 2012

Kealy et al., 2002; Lawler et al., 2008



Obesidade: riscos a saude conhecidos.....

Riscos a saude

Aumento do risco / agravamento de
doenca ortopédica

Diminuicdo da atividade geral do céao

Aumento do risco de resisténcia a insulina,
diabetes mellitus (gatos)

Disfuncao pulmonar

Aumento do risco de morte por insolacao

Aumento do risco de doenca de pele nao-
alérgica

Aumento do risco de doenca do trato
urinario inferior

Espécie

caes e gatos

caes

gatos

caes e gatos

caes

caes e gatos

caes e gatos

Referéncia

Marshall et al., 1996; Kealy et al., 2002; Mlacnik et al., 2006

Warren et al., 2011; Morrison et al., 2013

Mattheeuws et al., 1984: Lund et al., 2005; Lund et al., 2006

Garcia-Guasch et al., 2015

Bruchim et al., 2006

Mason 1970:; Scarlett et al., 1198:; Lund et al., 2005; Lund et
al., 2006

Lekcharoensuk et al., 2000; Lund et al., 2005; Lund et al.,
2006



Causas de hiperlipidemia

Primarias

O Hiperlipidemia pos-prandial: aumento leve (duragcao menor de 15h)

O Alimentacao com alta gordura: >50% de gordura na composicao da dieta

U Racas predispostas: Schnauzer miniatura (prevaléncia >30% nos EUA. Aumenta com a idade); Rotweiller;
Pastor de Shetland

Secundarias

U Diabetes mellitus: >50% dos casos

O Hiperadrenocorticismo

U Hipotireoidismo: >75% dos casos

0 Pancreatite: em aprox. 30% dos casos

 Obesidade: >25% dos casos

O Nefropatia com perda de proteina (sindrome nefrotica)

U Colestase

O Insuficiéncia hepatica

O Linfoma

O Infeccéo por Leishmania infantum

O Hipernatremia (relato de caso da Medicina Humana) "
) e

Farmacos e

Q Glicocorticoides i o

,,,,,,

O Fenobarbital (Xenoulis et al. Canine hyperlipidaemia. JSAP, 2015)



Alteracoes de motilidade da VB e fluidez da BILE

 LAMA BILIAR = aumento da viscosidade por reducao da velocidade de
deposicao de particulas dispersas no meio liquido da bile

« MUCOCELE = aumento da viscosidade por acumulo anormal de mucinas
e hiperplasia da mucosa

« COLELITIASE = Precipitacdo de compostos (colesterol, célcio e
bilirrubina)
« ConcrecOes em cristais, microlitos e litiases

(CENTER, 2009; COOK et al., 2016; NAGANOBU et al., 2016)
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he association between gall bladder mucoceles and hyperlipidaemia @Cmsm
In dogs: A retrospective case control study
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epartment of Veterinary Intemmal Medicine, Graduate School of Agricultural and Life Sciences, The University of Tokyo, 1-1-1, Yayoi, Bunkyo-ku, Tokyo 113-8657, Japan




Journal of Veterinary Internal Medicine ACYIM

Standard Article
J Vet Intem Med 2017:31:36-42

Increased Leptin and Leptin Receptor Expression in Dogs With
Gallbladder Mucocele

S. Lee. O.-K. Kweon, and W.H. Kim

RESEARCH ARTICLE
Associations between serum leptin levels,
hyperlipidemia, and cholelithiasis in dogs

Sungin Lee, Oh-kyeong Kweon, Wan Hee Kim*




> Am J Vet Res. 2017 Dec;78(12):1406-1413. doi: 10.2460/ajvr.78.12.1406

Effect of a high-fat-high-cholesterol diet on

gallbladder bile acid composition and gallbladder
motility in dogs

Toshiaki Kakimoto, Hideyuki Kanemoto, Kenjiro Fukushima, Koichi Ohno, Hajime Tsujimoto

-l
[54]
[=]

1)

Bile acid concentration (mmol/L)
Bile acid concentration (mmol/L)

LFD LFD

L HECD L TED Acido tauroquenodesoxicélico Acido taurodesoxicolico

HFCD 20% proteina, 20% gordura, 8% colesterol, 29% amido, 6% fibra

LFD alimento comercial baixa gordura
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A dieta com alta gordura induziu hipomotilidade de vesicula biliar
Hipomotilidade de vesicula biliar esta associada ao desenvolvimento de mucocele biliar
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Serum triglyceride and cholesterol concentrations
and lipoprotein profiles in dogs with naturally occurring
pancreatitis and healthy control dogs

Panagiotis G. Xenoulis12 | Paul J. Cammarata® | Rosemary L. Walzem® |

Jan S. Suchodolski®

Jorg M. Steiner?

HKENOULS ET AL
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TABLE 1 Characteristics of dogs with pancreatitis and healthy control dogs included into the study

Group characteristics
Todal numbser, n
Patient characteristics
Age in years, mean (25D)
Sex, male/female
Meubered
BCS, median (range)
BCS category, n (56)

<5

=5

Pancreatitis
1/

74(4.3)
B9
16/17
5(4-4)

16 (94%)
1 (6%)

Selected clinicopathologic variables {median [range])

Serum thghycende (megfdl)
Serum cholesterol (mg/dL)
Serum glucose (mgfdL)
Serum Lotal T4 (pe/d)
Serum cTSH (ng/mil)
Serum free T4 (nefdL)
Serum Spec cPL (pgfL)

&7 (48-324)
209 (142-849)
108 (87-138)
25(1.3-49)
0.28 (0.09-1.21)
1.28(0.6-2.8)
&42 [456-1001)

Nole: Bold face values indicate statistical significance at P < 05,

Abbreviation: BCS, body condibion score (range of possible soores: 1-9).

Healthy
33

5.4 (2.6)
27126
46453
5 (4-6)

44 (87%)
7 (13%)

54 (26-257)

227 (97-338)

99 (85-123)
21(1.2-52)
0.22 (0.029-0.94)
14(04-2.3)

29 (29-186)




300

Sarum triglyceridas (mgfdl)

LR R R R ™ R R R E R R R

100

tagen®

Group 2

FIGURE 1 Serum trighyceride concentrations in 17 dogs with
pancreatitis (Group 1) and 53 healthy control dogs (Group 2). Dogs in
Group 1 had significantly higher (P = 002) serum trighyceride
concentrations than dogs in Group 2. However, the majority of dogs
in both groups had serum trighyceride concentrations within the
reference interval. Hypertrighvoeridemia, when present, was mild. The
dashed line represents the upper limit of the reference interval

(108 mg/dL) and the solid line represents the median

]

(AR AR R RRENEREE R R TR RN ENENREN.] +.‘I+l1l1l'1 # F

Serum cholestero

FIGURE 2 Scrum cholesterol concentrations in 17 dogs with
pancreatitis (Group 1) and 53 healthy control dogs (Group 2). There
wias no statistically significant difference in serum cholesterol
concentration between the two groups (P = 56). The majority of dogs
in both groups had serum cholesterol concentrations within the
reference interval, whereas a small number of dogs had a mildly
increased serum cholesterol concentration. The dashed line
represents the upper limit of the reference interval (335 me/dL) and
the solid line represents the median




Intensity

Intensity

.

! L A L
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Tube Coordinate {mm)

T
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14 16 18

20 22 24

Tube Coordinate {mm)

— T
26 28 30 3

FIGURE 4 Lipoprotein density profiles from a representative dog with pancreatitis (A) and a representative healthy control dog (B). The dog
in (A) shows profound increases in the nominal LDL fractions (mainly LDL.; through LDLs) compared to the healthy control dog shown in (B).

Decreases in the TRL, HDL.y,, and HDL.,, fractions might also be present in the dog in (A) compared to the dog in (B). Both dogs had serum
triglhycende and cholesterol concentrations within their respective reference intervals. HDL, high-density lipoproteins; LDL, low-density

lipoproteins; TRL, triglyceride-rich lipoprotein




TABLE 3 Blood concentration of satiety-related hormones and
glucose in dogs fed a high-carbohydrate (HC) or a high-fat (HF) diet
Received: 12 April 2014 | Accepted: 10 January 2017

DOl 101111/ jpr i 2696

Diets

; HC p-value
ORIGINAL ARTICLE WILEY  jamaimssosmasima i

Bazal concentration

Effect of feeding a high-carbohydrate or a high-fat diet Active ghrelin 286

Ipe/mil]
on subsequent food intake and blood concentration of PYY (pg/ml) 407

: : Total GLP-1 .
satiety-related hormones in dogs Bk

Insulin [pilml) 3.28
S.Schauf! | A.Salas-Mani? | C.Torre’ | E.Jimenez® | M.A. Latorre! | C.Castrillo! Glucose (me/dl) B6.3
RAUC, yeq
Active ghrelin -38.1 %
{pg/mi]
PYY (pg/ml) 201
Total GLP-1 (pmol/l) ~ 7.32 +
Insulin (i ml) 3.79

Glucose (mg/dl) 724+

i
=]
S
=
=
—r

MALC 5. 340
1 Active ghrelin LE. —-20.5 + 4199
{pe/mil]

FYY [pg/ml) 260+ B2, 238 + 502

w
=
E
=
=
e
=
E
=
=
B
=
w
-
-

0 30 &0 1220 150 240 30600

h phecose {mgidl) from baseline

0 30 &0 L2100 ] 230 HEH] EE ]

Timuz after feading {mmin)

Timz after feeding {min) ) 120 130 240 1 i Total GLP-1 {prmal/L) 10.4 + 14.74 + 4105

=

Time after feeding (min) Insulin (uI/mi) 9.38 410 + 1.174
Glucose (me/dl) B.63 10.22 + 3.113
tAUC, .

D= 1BD

Active ghrelin 248 ] 256 + 40.9
ipe/mil]

PYY [pg./mil) 576 + 34, 57 5.0

Total GLP-1 (pmol/L) 147 + 1. 22.4 + 3.07

ml) Troan baseline

AGLP-1 (pmol1) from baseline B

In=ulin (i mil) 707 1.0 .04 £ 0594

% imsulim el

S 60 130 180 240 3000 340 W o&0 120 IR0 2400 3 3l Glucose (mg/dl) 3.5 4.1+ 1.76
Time afier feeding (min) Time afier fieeding (min)
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