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Por que falar sobre vesicula biliar?

* Aumento do numero de diagndsticos:
* Diagnostico ultrassonografico acessivel e crescente

* Manifestagdes clinicas:
e \VOmito, anorexia, dor abdominal

* Gravidade clinica:
* Risco de ruptura, septicemia, obito



b

Foto: concedida por Maria Carolina Pappalardo

Video: concedido por Renan Medico




Condicao

Caracteristicas

Gravidade

Lama biliar
Colelitiase

Mucocele biliar

Bile espessa com fluidez parcial
Litiases biliares identificaveis

Mucina + bile espessa

Potencial de progressao
Pode causar obstrucao

Risco de ruptura, alta
mortalidade

Xenoulis & Steiner, 2015; Tsukagoshi et al., 2012



A 2

Lama biliar Colelitiase Mucocele

Imagens: Teixeira et al., 2025



Patogénese

Etiologia complexa
*Hipersecrecao de mucina
*Alteracao da motilidade

Predisposicao
* Hiperlipidemias
e Endocrinopatias
* |[dade
* Racas (Schnauzer, Yorkshire, Cocker Spaniel..)

Aguirre et al., 2007; Secchi et al., 2012; Parkanzky et al., 2019




Doenca antiga com novos olhares

Trabalhos antigos focavam em colelitiase

Gallstones induced by Normal ~~.
Foodstuffs in Dogs AN
\
E. ENGLERT, JUN. ‘\
C. G. HARMAN e
E. E. WaLes. jov. -~ -
R4 > Am J Dig Dis. 1977 Apr;22(4):305-14. doi: 10.1007/BF01072187.
NATURE VOL. 224 OCTOBER 18 1969 /
/ L ] L ] L] L]
. ) Studies on the pathogenesis of diet-induced dog
Dieta “litogénica ‘
. gallstones
\
‘\ E Englert Jr, C G Harman, J W Freston, R C Straight, E E Wales Jr
\
Review > Rev Gastroenterol Mex. 1978 Sep-Dec;43(3):147-61. ‘\ PMID: 16481 DOI: 10.1007/BF01072187

\

[Experimental cholelithiasis in animals] -

[Article in Spanish] .
J Lagarriga Attias, N Méndez Sanchez, R S Chiprut Obadia, J Cohen Yanez \

PMID: 105392



Doenca antiga com novos olhares

Mucocele passou a ser descrita com mais clareza
a partir de 1995
Case Reports > J Am Anim Hosp Assoc. 1995 Nov-Dec;31(6):467-72.

1 doi: 10.5326/15473317-31-6-467.

\ Gallbladder mucocele causing biliary obstruction in
' two dogs: ultrasonographic, scintigraphic, and
\ pathological findings

S S M Newell 7, B A Selcer, M B Mahaffey, M L Gray, P H Jameson, L M Cornelius, M O Downs

S< Affiliations + expand
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-
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Se PMID: 8581540 DOI: 10.5326/15473317-31-6-467



Doenca antiga com novos olhares

Tratamento padrao: cirurgico

Pike et al., 2004; Butler et al., 2022

Interesse crescente por alternativas terapéuticas
nao cirurgicas:

* Medicamentos coleréeticos, hepatoprotetores e
hipolipemiantes

Parkanzky et al., 2019; Butler et al., 2022 . _
Imagem: concedida por Renan Medico



E a dieta?




O que sabemos?

e Dieta nao demonstra causar mucocele diretamente

e Fvidéncias mostram influéncia na fluidez e composicao da bile

e Possivel papel na prevencao ou remissao clinica




Mecanismos de interacao entre nutricao
e bile

Jejum

Vesicula biliar Contracao e

esvaziamento da
vesicula biliar

relaxa e
concentra a bile

Washabau, 2013



e Colecistocinina (CCK) e estimulada por gordura e proteina

L Esvaziamento da vesicula biliar depende da composicao alimentar

e Hipomotilidade contribui para estase e formacao de mucocele

Washabau, 2013



Teor de gordura: risco?

Effect of a high-fat-high-cholesterol diet on gallbladder
bile acid composition and gallbladder motility in dogs

Received December 7, 2016.
Toshiaki Kakimoto DVM Accepted March 20, 2017.

Hideyuki Kanemoto DVM, PhD

Kenjiro Fukushima DVM AJVR =Vol 78 = No. 12 » December 2017
Koichi Ohno DVM, PrD

Hajime Tsujimoto DVM, PhD

Dietas:

2 semanas HFCD — 4 meses
washout — 2 semanas LFD

Estudo crossover, randomizado
7 caes, Beagles, saudaveis




Effect of a high-fat-high-cholesterol diet on gallbladder
bile acid composition and gallbladder motility in dogs

HFCD LFD

Variable Reference interval Baseline After Baseline After
Body weight (kg) — 10.6 (9.5-11.3) 1.1 (9.5-11.4) 10.2 (9.3-11.8) 10.2 (9.7-12.0)
ALP (U/L) 47254 230.5 (213.0-348.0) 207.5 (153.0-250.0)* 239.5 (201.0-288.0) 280.0 (266.0-316.0)
ALT (U/L) |7-78 47.5 (30.0-68.0) 44.5 (31.0-89.0) 49.0 (35.0-82.0) 50.5 (34.0-70.0)
GGT (U/L) 514 7.5 (4.0-13.0) 6.5 (5.0-12.0) 7.5 (5.0-12.0) 8.5 (3.0-11.0)
AST (UIL) | 7—44 41.0 (33.0-58.0) 40.0 (35.0-52.0) 45.0 (33.0-73.0) 37.5 (34.0-53.0)
T-Chol (mg/dL) 113-312 211.0 (139.0-224.0) 285.5 (234.0-306.0)* 190.5 (159.0-292.0) 175.0 (109.0-205.0)

(mg/dL)

34.5 (32.0-57.0) 39.5 (31.0-61.0) 40.5 (35.0-45.0)

Lipase (U/L) 10160 37.5 (35.0-57.0)
BUN (mg/dL) 9.2-29.2 12,6 (8.0-23.1) 9.9 (7.3-14.2) 12,5 (7.3-14.8) 1.2 (7.2-12.6)
Creatinine (mg/dL) 0.4-1.4 0.7 (0.5-0.9) 0.7 (0.6-0.9) 0.6 (0.5-1.4) 0.6 (0.5-0.7)

*Value differs significantly (P < 0.05) from the baseline value for that diet.

ALP = Alkaline phosphatase. ALT = Alanine aminotransferase. AST = Aspartate aminotransferase. GGT = y-Glutamyltranspeptidase. T-Chol =
Total cholesterol. TG = Triglyceride.

— = Mot applicable.

e Dieta HFCD aumentou colesterol plasmatico: risco de precipitacao



Effect of a high-fat-high-cholesterol diet on gallbladder
bile acid composition and gallbladder motility in dogs
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* Dieta HFCD promoveu bile mais citotdxica e LFD melhorou fluidez
da bile



e Dieta HFCD reduziu
contratilidade vesicular | CCK

* Colesterol + alteracao no
perfil de acidos biliares
== Reducdo da motilidade

Effect of a high-fat-high-cholesterol diet on gallbladder
bile acid composition and gallbladder motility in dogs
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The Journal of
Veterinary
Medical
Science

Internal Medicine

Effects of proportions of carbohydrates and

fats in diets on mucin concentration and bile

composition in gallbladder of dogs Estudo crossover, randomizado
. Vet. Med. Sci. Riho SHIKANO"Y, Koichi OHNO", Takuro NAGAHARA", Iltsuma NAGAQO",

_ 6 cdes (2 grupos com 3 animais)
e s Hiroto TOYODAY), Taisuke NAKAGAWAZ, Yuko GOTO-KOSHINO?),
s James K CHAMBERS?), Hirotaka TOMIYASU, Hajime TSUJIMOTO" 4 semanas LC—4 semanas

washout — 4 semanas LF

LC LF Maintenance diet
Metabolizable energy (kcal/100g) 344 347 387
Carbohydrate (%) 14 48 42
Fat (%) 17 6 12
Protein (%o) 39 26 20
Dietary fiber (%) 17 10 3

Mineral (%0) 6 5 7




Internal Medicine

Effects of proportions of carbohydrates and
fats in diets on mucin concentration and bile
composition in gallbladder of dogs

* Diminuicao  significativa  na
concentracao de mucina biliar
em ambas as dietas

Mucin concentrations (mg/dl)
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Internal Medicine

Effects of proportions of carbohydrates and
fats in diets on mucin concentration and bile
composition in gallbladder of dogs

(A) (B) (C)
*
- 120 = = 4 b, B
< S 30 = g Dog 1 %
E 100 E 25 E Dog2 A
w ] 30 3 L ]
= = E
£ 60 — £ 15 £ 20 Dog5
5 g 8 Dog6 #
£ 40 g 10 5
< 20 5 1
3 3 5 g
= o =
0 = 3 0
pre post pre post pre post pre post pre post pre post
LC LF LC LF LC LF

Fig. 2. Comparisons of the concentrations of three major bile acids, (A) taurocholic acid (TCA), (B) taurokenodeoxycholic acid (TCDCA), and
(C) taurodeoxycholic acid (TDCA) between before and after feeding of low-carbohydrate (LC) and low-fat (LF) diets. *P<0.05.

e Diminuicao significativa nas concentracdes de TCDCA na bile em ambas as dietas e

de TDCA na dieta LF
* Potencial da dieta em alterar composicao da bile



Hiperlipidemia

* Relacao com hiperlipidemia, especialmente em caes com
endocrinopatias
Aguirre et al., 2007; Walter et al., 2008; Mesich et al., 2009

I
PAPER

Gall bladder mucoceles and their / Hiperlipidemia:

association with endocrinopathies in

BSAVA

ﬂm SMALL AMIMAL
N

Fator de risco importante
dogs: a retrospective case-control study (OR>3 para mucocele biliar)

M. L. L. MesicH, P. D. MarHEw*,
M. Paex, D. E. Hotr ano D. C. Brown

Journal of Small Animal Practice (2009)
50, 630-635
DOI: 10.1111/}.1748-5827.2009.00811.x

Accepted: 8 June 2009



Esvaziamento Risco aumentado
mais lento da VB de mucocele?

Hipotireoidismo Hiperlipidemia

Tabela 2 - Comparacéao das médias de volume (desvio padrao) e esvaziamento da vesicula biliar
de caes com hipotireoidismo (n = 9) e saudaveis (n = 21).

Tompo ap6s a refeicao Volume da vesicula biliar (mL/kg) Fracédo de ejecao (%)
(minutos) Hipotireoideo Saudavel ‘(’,2"")' Hipotireoideo Saudavel ‘(’,2"")’
0 0,65 (0,34) (g:gg) 0,72+ . : ]
30 0,57 (0,24) (&gg) 065 570 (35.7) (2126?33 0,42
60 0,52 (0,25) ((?.';?)*_ 066" 13,20 (39,8) (227626) 0,27v
120 045024y oo | 0.86% 26,64 (320) (3256,351) 0,79

Valor de p obtido-pelo teste de Wilcoxon e pelo teste T. *representa diferenga (p<0,05) em
relacéo ao momento 0, na mesma coluna.

Corréa et al., 2025 (ACVIM Abstract)



Omega-3 e Modulacao Lipidica
*Papel potencial como anti-inflamatorio e modulador da bile

*Reduz colesterol em caes hiperlipidémicos
Albuquerque et al., 2021

*Humanos e roedores: acao direta no tempo de esvaziamento da veél'cula
biliar

Watanabe et al., 1962; Beer et al., 1992; Magnuson et al., 1995




Tabela 6 — Volume e fracdo de ejecdo biliar médios (+ desvio padréo) de cdes diabéticos (n=9) apds

ingestdo de alimento controle (C; sem odleo de peixe) e teste (A; 5,0% de dleo de peixe).

Momento Volume biliar (mL/kg) Fracdo de ejecéo (%)

(minutos) Alimento C Alimento A p* Alimento C Alimento A p*
0 1,3+1,0 1,3+1,0 0,79% - - -
30 1,2+1,0 1,3+1,1 0,061t 11,4+21,8 -6,6+23,1 0,06%
60 1,2+0,9 1,1+0.,8 0,45t 9,8+28,2 15+13,9 0,65%
120 1,1+0,9 1,1+1,0 0,87% 15,5+23,0 16,1+31,0 0,82¢

Fonte: Teixeira, F.A. (2020).
Legenda: #/alor de p obtido pelo teste de Wilcoxon; $Valor de p obtido pelo teste T pareado.
*Diferenca entre os tratamentos quando valor de p<0,05.

Teixeira et al., 2020

e (Caes diabéeticos: nao houve diferenca no volume e fracao
de ejecao apos Omega 3



Carboidratos

Teixeira et al. BMC Veterinary Research (2020) 16:2
https://doi.org/10.1186/512917-019-2224-y

BMC Veterinary Research
RESEARCH ARTICLE Open Access
Starch sources influence lipidaemia of ®

Check for

diabetic dogs o

. e ] . 1 . . . 2 . . 1
Fabio Alves Teixeira , Daniela Pedrosa Machado ', Juliana Toloi Jeremias®, Mariana Ramos Queiroz |
Cristiana Ferreira Fonseca Pontieri’ and Marcio Antonio Brunetto'” @

Inclusao de ervilhas e cevada
20 caes diabéticos



Triglyceridemia

T2 T4 T6 8 T10
Time (h)

of 12 diabetic dogs after 2 months feeding of basal (Ba), pea with barey (PB) and maize (Mi)

Cholesterolemia
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Fig. 1 Mean plasmatic triglycerides concentration of 12 diabetic dogs after 2 months feeding of basal (Ba), pea with barley (PB) and maize (Mi) F?g. 2 Muan Rl'j"”'_'j_.:ir“ triglycerides :.qu.cn'.m'.ion of12
e ) o diets. *Time with difference among diets
diets. *Time with difference amaong diets N

Inclusdo de ervilhas e cevada: concentracdes plasmaticas de triglicerideos e colesterol

mais baixas (caes hiperlipidémicos e diabéticos)

Maior excrecao de acidos biliares e aumento do metabolismo do colesterol

Aumento da ingestao de fibra: reducao de metabdlitos lipidicos (humanos)
b Aumento da excrecao fecal de colesterol e acidos biliares

Lia et al., 1995




Aminoacidos

Gallstones induced by Normal
Foodstuffs in Dogs

E. ENGLERT, JUN.
C. G. HARMAN
E. E. WALES. JUN.

NATURE VOL. 224 OCTOBER 18 1969

\ g

Dietas litogénica:
Proteina limitrofe

Alto carboidrato
Metionina abaixo do
recomendado

METHIONINE
PROTEINS 4™ ¥

S-ADENYLMETHIONINE
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S-ADENYLHOMOCYSTEINE

V
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CYSTEINE
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\

TAURINE



e Baixos niveis de metionina, triptofano, taurina:
aumentam risco de calculos biliares

b Reducao da producao e solubilidade de bile

Triptofano: estimulo do fluxo biliar

Wipple & Smith, 1928; Neer, 1992; Pantakar et al., 1994; Pazzi et al., 2003;
Tsukagoshi, et al., 2012



Metionina

JOURNAL OF SURGICAL RESEARCH 61, 275-281 (1996)
aRTICLE Mo, 0116

Methionine, but Not Taurine, Protects Against
Formation of Canine Pigment Gallstones'

JEFFERY S. CHRISTIAN, M.D., aAnD RoBERT V. REGE, M.D.

Departments of Surgery, Lakeside Veteran's Administration Medical Center and
Northwestern University Medical School, Chicago, Illinois 60611

Submitted for publication March 14, 1994

* 11/12 cdes alimentados com dieta “litogénica” formaram litiase em vesicula biliar



TAURINE SUPPLEMENTATION
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* Metionina - SAMe — antioxidante hepatico

*Taurina: deficiéncia - menor solubilizacao de compostos na bile

Suplementacao de taurina nao preveniu a formacao de litiases biliares ou as
alteracOes biliares



Baixa concentracao de vitamina D:
causa ou consequéncia’?

Suplementacao de vitamina D pode auxiliar no prognostico?



0270-9139/88/0806-1577$02.00/0
HEPATOLOGY Vol. 8, No. 6, pp. 156771585, 1988
Copyright © 1988 by the American Association for the Study of Liver Diseases Printed in U.S.A.

Severe Cholestasis Leads to Vitamin D Depletion without
Perturbing Its C-25 Hydroxylation in the Dog

VIicTOR PLOURDE, MARIELLE GASCON-BARRE, BERNARD WILLEMS AND P.-MICHEL HUET
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RESEARCH ARTICLE PLOS ONE
Serum 25-hydroxyvitamin D concentrations in

dogs with gallbladder mucocele

Jared A. Jaffey(»'*, Jodi Matheson?®, Kate Shumway?, Christina Pacholec?, Tarini Ullal>?,
Lindsay Van den Bossche®, Hille Fieten®, Randy Ringold®, Keun Jung Lee®, Amy
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Baixa concentracao de vitamina D:
Causa Ou consequéncia’?

* Menores concentracoes de vitamina D3 em caes com MB
Relacao com colestase e absorcao de vitaminas lipossoluveis

e Ainda nao ha evidéncia suficiente para recomendar suplementacao

e Cuidado com suplementacao excessival
Plourde et al., 1988; Jaffey et al., 2020

Hipotese promissora para estudos futuros



Evidéncias clinicas de remissao
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AVALIACAO DA DIETA DE CAES COM MUCOCELE BILIAR

2 2 2
MONIQUE PALUDE TTII. CRISLAUANA GARCIA™: ALESSANDRA M. VARGAS™. MARIANA Y. H. PORSANT™:

FABIO A. TEIKE]I{AL'

e Estudo retrospectivo — 60 caes com MB
* 6 caes com remissao clinica de MB

e Dificuldade em isolar o efeito individual de cada intervencao

#59 #45 #9 #15 #35 #8*
Alimento Low Fat Low Fat  Caseiro Obes. Obes.  Obes.
AU, (mg/Kg/dia) 156 * 15,5 13 - -
Bez. (mg/Kg/dia) 5,0 * 5.1 20 83 -
Ezet. (mg/Kg/dia) 1,5 * 0,5 0.4 0.4 -
SAMe (mg/Kg/dia) - - 15,5 18,4 20 -
Silim. (mg/Kg/dia) - - - 31,2 30 -
w3 (mg/Kg/dia) - * 260 260 166 -

Legenda: # = identificagdo dos animais; A.U = acido ursodesoxicolico; Bez. = bezafibrato; Ezet. = ezetimiba; SAMe = S-adenosil-
metionina; Silim. = Silimarina; w3 = 0mega 3; * = recebeu, mas sem informacao de dose; - = sem uso ou sem informagao



Tabela 2 — Mediana (intervalo) das caracteristicas e consumo de macronutrientes de caes com
mucocele biliar com (n=6) versus sem (n=47) remissao do quadro.

Parametros Remissao Sem remissao valor de p*
Idade (anos) 11,6(8,0a 15,0) 13,0(8,0a19,0) 0,6512
Escore de condicdo corporal (/9) 55(50a70) 6,0(3,0a90) 0,9102
Proteina (a/100 kcz . 8 3 S ) 4 (4 z - )
Fibra (g/100 kcal) 21(1.2a6,1) 5(04a61) 0,1856
CHO (g/100 kcal) 11(8.1a14.7) 102(65a14,7) 0,2636

Legenda: CHO = carboidrato digestivel. "obtido por teste de Wilcoxon.



O que ainda nao sabemos?

A

Faltam estudos Dificil isolar efeito da dieta Casos heterogéneos
prospectivos especificamente




Aplicacdes nutricionais baseadas em

evidéncia

Nao ha dieta curativa comprovada

Estratégias visam fluidez biliar e fibra
controle da hiperlipidemia
oo <
£ proteina
calorico




Conclusao

Importante papel da dieta na fluidez da bile

Reducao de gordura

Correcao de deficiéncias nutricionais

Estudos futuros sao necessarios




Reflexao Final

“Sera que estamos esperando a cirurgia guando
poderiamos estar prevenindo a doenca com a
dieta?”




veterinary sciences

Review

Nutritional Factors Related to Canine Gallbladder
Diseases—A Scoping Review

Fabio Alves Teixeira "*, Kathleen Moira Aicher 202 and Ricardo Duarte 3

Vet. Sci. 2025, 12,5 https: / /doi.org,/10.3390 / vetsci12010005



Obrigada!
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