—
—

#). Telessaude susi
u



Uso de lactobacillus no tratamento e
prevencao de cancer

Ana Laura Rodrigues Bordinhao

Nutricionista (UFSC)
Mestre em Oncologia pelo Instituto de Ensino e Pesquisa do Hospital de Cancer de Barretos —SP
Pds-graduada em Nutri¢do Clinica Funcional (CVPE/UNICSUL)
Dedica-se exclusivamente ao atendimento clinico de pacientes Oncoldgicos —
Clinica NOOVA Oncologia - Floriandpolis SC



Por que usar lactobacillus?

Regulacao do funcionamento intestinal - "repovoar"” a microbiota do
intestino.

Ha evidéncias convincentes de que a microbiota ajuda a moldar o
sistema imunologico como um todo.

O microbioma é definido como os genomas coletivos de micrdobios dentro
de uma comunidade.

The influence of the gut microbiome on cancer, immunity, and cancer immunotherapy Cancer Cell. 2018 April 09; 33(4): 570-580. doi:10.1016/j.ccell.2018.03.015



Funcoes da microbiota intestinal

A microbiota do intestino interage com células epiteliais e estromal
regulam as funcoes:
v'de barreira
v imune da mucosa
v'prevencdo infestacdo por patdogenos,
v'controle de supercrescimento patobiontes,
v'metabolismo da fibra alimentar indigerivel
v'sintese de vitaminas e regulacdo do metabolismo

Nature reviews 2017. Microbiota: a key orchestrator of cancer therapy doi:10.1038/nrc.2017.13




Fun¢oes da microbiota intestinal

Local effects of Systemic effects of
gastrointestinal microbiota gastrointestinal microblota

» Translocation of bacteria or
bacterial products and toxins

= Metabolites (e.g. small and
medium chain fatty acids,
choline derivatives, secondary

— & bile acids, vitamins, hormones

and nutrients)

* [nnate and adaptive immune
cell migration

* Cytokines

* Endocrine {cortisol) and neural
ivagus and enteric nervous
system) pathways

| ¢

Nature reviews 2017. Microbiota: a key orchestrator of cancer therapy doi:10.1038/nrc.2017.13




Papel na imunidade
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O que influencia na construcao da microbiota

Bacteroidetes

| Bacleroides-Prevotella spp
Firmicutes

1 Bacilli §Erysipelotrichi 1 Roseburia spp.

1 Clostridia group

1 Ruminococcus | Lactobacilius-Entsrococcus
group | & prauswitzii and B, rectale-C.
coccoldes groups
Actincbactena
Bifdobacterium |
Eroteobactena

| Desujfrnibrio

High fiber Diet

Bacterordetes|
Riksnellaceae | Bacteroides
spp. |

1 Bactsroides enterotype

Firmicutes

Bubacterium mctale | Blausa
coccoides | Ruminococcaceas
i

High fat diet Bacilli |

Erysipelotrichi |

Roseburia spp |

Proteobactena
Doculfenibrio |

Bacteroidstes

| Bactercides enterotype
| Prevotalia enterotype

1 Lactobacillus

1 Bifidobacterium

1 Rikenella

T Peptostreptococcus

1 Bactsroides enterotype
Protecbacteria

1 Desulfvibrio
Defembacteres
~Mucigprillum |
Firmicutes

- Clostridtum genns |

Bacteroidetes

T Prevotelia enterotype
Fiomicutes

1 Roseburia groups

1 Bifdobacteria

1 £ mectaie

T Ruminococcus bromis

1 R. Aavefaciens 1 R. albus
Actinobactena

1 Bifdobacterium

Egh protein diet

Carbohydrates dist

v’ Primeiros anos de vida

v’ Genética

v Nascimento (tipo de parto)
v’ Estilo de vida

v’ Incidéncia de doencas

v’ Exposicdo a antibidticos

Gut microbiota diversity according to dietary habits and geographical provenance. Human Microbiome Journal (2018) https://doi.org/10.1016/j.humic.2018.01.001




O que influencia na constru¢ao da microbiota

- p — ~
“ Dominsat bactens: Fihicutes

(Blautia Dorea Roswburia
Jaccalibacterium and
Ruminococcus), Bacteroidetes
(Bacteroldes) Psoteobectena
(Sugedla and Bschericiia)

- .
" Dommartbectena: Famicutes

b3 : T R R
/ (Oxciliozpire, Roseburia, : (8 oy 'x ¢ C B
| Fascalibacterfum and Lachwospiraczos, | sl Y x ¢ |
Bactesowdetes(Bacterordes and J : 3 \ g "_,f N
\.  Provetoila)andProtacbactesa  / r r s 1 \ A
AMERN A \\\ meﬂf’c’lﬁ.‘ﬂﬂ) 2 / {,'. ek .i y v »
£ &3 e A
’ armca L N o
‘ Dom inant bactens: Astmobacieno
\ d (Bfidobacteritum)Bactaroideten X
( P (Bactercides-Prevotella), Fimautes (C \
4 histolyticum, Bubacterium, Quciliivacter, ]
\ \ Butyricicoceus, Sporobacter) /
* Proteobactens (Suecimivibeio, Shegella /
B’ wnd Bxcheriohia)) and Spisochaetes .,/
2. N e

\

N\ peyrigens and 5 aureus)

Actmobaciesia, Bactesoidetes,

Bacteroides, Famicutes
(Prevctella Rayrivibrio and
Quetilospira, B adolescentis, €.

AUSTRALIA

Gut microbiota diversity according to dietary habits and geographical provenance.

v’ Localizacdo Geografica
v’ Pessoas do convivio

» Estavel apos a idade
adulta

Human Microbiome Journal (2018) https://doi.org/10.1016/j.humic.2018.01.001



Desequilibrio da microbiota intestinal:

Bactérias comensais - patobiontes pode se expandir e adquirir
caracteristicas patogénicas

Gera influéncias locais e sistémica em:

»Funcdes metabdlicas, inflamacdo e imunidade adaptativa

Em cancer:

»Influéncia na iniciacdo, progressao e na resposta ao tratamento
antineoplasico

Nature reviews 2017. Microbiota: a key orchestrator of cancer therapy doi:10.1038/nrc.2017.13




Disbiose

Alteracao de diversidade de micrdbios: distribuicao de numero e
abundancia de diferentes tipos de organismos. Principalmente 4 filos:
Bacteriodetes, Firmicutes, Actinobactérias e Proteobacterias.

Baixa diversidade tem sido associada a obesidade e a doenca inflamatoria
intestinal. 90% das espécies dentre bacteriodetes e Firmicutes., relacao
inferior (F/B) se correlaciona com saude.

P.J. Turnbaugh, et al. An obesity-associated gut microbiome with increased capacity for energy harvest, Nature 444 (7122)
(2006) 1027-1031.



Leaky Gut - endotoxemia e suas implicacoes
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Cani PD. Gut 2018;67:1716-1725. d0i:10.1136/gutjnl-2018-316723




Disbiose - Implicacoes clinicas com estrogénio

Brain Function

Vrieze [2]
Wang [3]
Markle(5]
Xiao [21]
Cardiovascular
Disease (CVD)
Rosenthal [82]
Faulds [83]
Mosca [84]
Rosano [85]

Maturitas 2017. Estrogen—gut microbiome axis: Physiological and clinical implications http://dx.doi.org/10.1016/j.maturitas.2017.06.025



Implicacgoes clinicas:
estrogénio/microbiota intestinal
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Maturitas 2017. Estrogen—gut microbiome axis: Physiological and clinical implication http://dx.doi.org/10.1016/j.maturitas.2017.06.025



Inflamacgao cronica e cancer —
Iniciacao e progressao

Eubiosis Dysbiosis

J Cell Physiol. 2019;1-17. Importance of probiotics in the prevention and treatment of colorectal cancer DOI: 10.1002/jcp.28473



Microbiota - Metabolismo/Toxicidade farmaco

a Enteral drug metabolism
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Nature reviews 2017. Microbiota: a key orchestrator of cancer therapy

do0i:10.1038/nrc.2017.13




Microbiota - Metabolismo/Toxicidade farmaco
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Nature Reviews 2017. Gut microbiota modulation of chemotherapy efficacy and toxicity, doi:10.1038/nrgastro.2017.20




Efeitos dos probidticos em cancer



Efeitos dos probioticos - prevencao de cancer
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J Cell Physiol. 2019;1-17. Importance of probiotics in the prevention and treatment of colorectal cancer DOI: 10.1002/jcp.28473



Presenca de probiodticos em alimentos

Fermentad Ingredients: Microorganism Known probiotics or Country Refarance
food anti-H. pylori
activity
Fermentad food of Japan and Korea
Sake Rica Aspergilus sojas, Bacillus subliis Lactic acid bactera and Japan Sakaguchi, 1958a.b
and lactic acid bactaria Bacilius subtilis
Marazushi Fish, salt and cooked rice L. plantarmem and L. brevis L. plantaram Japan Kiyohara et al., 2012
Takju Rica Lb. harbinensis, Lb. parabuchnen L. plantarum Korea Kim at al., 2010
Lactobacilius (Lb.) paracassi, Lb.
plantarum, and Leuconostoc
pEaUdamessntaroides
Vinogar Rica Aspargiius oryzas, Lactobacillus Lactic acid bactara and Japan Haruta et al., 2006
acefofolerance, Acelobacter Saccharomyces sp.
pasteurianus, Saccharomycss sp.
and lactic acid bactaria
Matto Soybean Bacilius subiiis Badiius subtiis Japan Kubo af al., 2011
Starch Starch from sweet potato, L. casai, L. callobiosus, L. farment L. casai Korea, Rhiea af al., 2011
Moodle mung baan atc Japan
Kimchi Kiorean cabbage, radish, L. mesentaroidas, L. brevis, L. L. plantaram Korea Rhee et al., 2011
various vegatablos, salt plantarum
Mizo Soybean and sometime Aspargilius onyzas Saccharomycss Lactic acid bactara and Japan Hirayama, 1981
rice of barley cerevisae and laclic acid baclaria Saccharomyces sp.
Komesu Rica Aspargilius onyzas, Saccharomycss Saccharomyces =p. Japan Manda ot al., 2001
and kurosu cerevisiae and acetic acid bacteria
Tempsh Soybean Rhizopus =p. ? Japan Aok et al., 2003

Frontiers in Microbiology. 2016. Fermented Foods: Are They Tasty Medicines for Helicobacter pylori Associated Peptic Ulcer and Gastric Cancer? doi: 10.3389/fmicb.2016.01148




Probioticos -

Kefir

Antioxidative
process

Decreased
DNA
damage

Decreased
lumor
growth

Modulation
of intestinal
microbiata

Immune

response

Activation of
pro-carcinogens

Apoptosis

Proliferation

Kefir: a powerful probiotics with anticancer properties Med Oncol (2017) 34:183. DOI 10.1007/s12032-017-1044-9




Probioticos - Kefir

Kefir
4 Membrane of cancer
cells
e IGF-p | IGF-p | Glutathione peroxidase
macrophage tNlce IGF-u | IGF-ua | Malondial dehyde|
Binding to DPPH and
Bel2| | :
o Bax 1 - - : superoxide T
! Anti-allergic effect Anti-proliferative
%II:_I?BT effect . .
t1- t t
HL-lg . In duction_ of 1-oxidative activity
IFN-Y T apOptOSlS
IFN-a 1
IL-51
IL-8 |
Immune modulatory and
anti-inflammatory effect

Kefir: a powerful probiotics with anticancer properties Med Oncol (2017) 34:183. DOI 10.1007/s12032-017-1044-9



Efeitos dos probioticos - cancer de colorretal

l

—_

Effect of probiotics bacteria in CRC patients
Decrease effect in the animal model

Colitis

Inflammation

Chranic inflammation

Oxidative stress

Ammonia concentration

Cytotoxic and penotoxic effects

Mumber of aberrant aypt foci (ACF)
BGlucosidase, f-glucuronidase activity
Development of dysplasia and crcinoma

Decrease effect in the patients

Severe diarrhea

Pastoperative inflammatory response

Infectious complications

Endotaxins, D-lactic adds, IL-6 and C-reactive
protein

Surgical-site infections

Pastoperative septicemia

Serum zonulin conoentrations

Mucosas-associated pathogens

Pastoperative complications

Incidence and severity of gastrointestinal
toxicity

Inflammatory biomarkers

Side effects of chemotherapy

Probiotics

Lactobacillus addophilus |, Lactobacillus thamnosus, Bifidobacterium bifidum

L rhamnosus

Lactobacllus plantamum, Lactobadllus paracasa, L acidophilus, Bifidobacterium breve,
EBifidobactenum longum, Bifidoboacternum infantis, Streptooscous salivarius

L plantamum, L rhamnosus

L fermentum, L planforam

Lactobacllus brevis, L paracosa

Lactobaollus fermentum, L plantorum

L fermentum, L plantorum

L plantorum, L paracasa, L acdophilus, B. breve, B. longum, E. infant, 5 salvarius

L rhamnosus

L porocoss subsp paracasel, L plantarum, Pediscoccus pentosaceus, Leuconostoc mesenteroides
L plantarum, L addophilus, B. longum

L addophilus, B. longum, Enterococaus faecalis

B. bifidum

L plantarum, L addophilus, B. langum

L plantarum, L acdophilus, B. longum

B. longum, L acidophilus, E foecalis

L addophilus, L plantarum, B. laclis, Saccharomyces boulardii

B. breve, B. bifidum, B. longum, L rhamnosus, L acdophilus, L cosei, L plantanum, L brevis, B
infantis, Streptococous thermo pilus

L acidophilus, L lactis, B. bifidum, B. longum, B. infantis

L acidophilus, L lactis, B. bifidum, B. longum, B. infantis

J Cell Physiol. 2019;1-17. Importance of probiotics in the prevention and treatment of colorectal cancer DOI: 10.1002/jcp.28473




Efeitos dos probioticos - cancer de colorretal

Effect of probiotics bacteria in CRC patients

Probiotics

Increase effect in the animal model

L 4 Butyrate and histone-acetylation kevels in CRC
Tumor-suppressive effect

Apoptosis

Tumaor suppressor miRMAs

CHCR2 signaling

‘ Protect against tumorigenesis

Increase effect in the patients

m |ntegrity of gut mucosal barrier

Higher levels of serum lgG and slgA
Composition of the mucosal microbial flora

L acdophilus, L saliwanus, Flexistipes phylum, Bacteroides distasonis, Butyrivibrio fibrsolvens

L addophilus, L saliwanus, Flexistipes phylum, B distasonis, B. fibrisohvens

L plantarum, L rhamnosus

L acdophilus, B. bifidum

B. longum, L acidophilus, E foecalis

L plantarum. delbruechil subsp Bulgarious, L paracasel, L aogdophilus, B. breve, B. longum, B
infantis, 5 salivanus

L plantarum, L acdophilus, B. longum
B. longum, L acidophilus, E foecalis
B. longum, L acidophilus, E foecalic

J Cell Physiol. 2019;1-17. Importance of probiotics in the prevention and treatment of colorectal cancer DOI: 10.1002/jcp.28473




Efeitos anticancer do microbioma

@@ microBiOME

Anticancer effects of the microbiome
and its products

Laurence Zitvogel'*, Romain Daillére’*, Maria Paula Roberti'*, Bertrand Routy'
and Guido Kroemer+'0

Potenciais mecanismos
imunoldgicos para os efeitos
anticancerigenos dos probidticos

~1/3 de todos os
pacientes submetidos a
terapia anti-CTLA-4
desenvolvem inflamagao
intestinal

65% terapias
combinadas

Bifidobacterium longum
Bifidobacterium breve
Anti-POL1

Prohep:
Lactobacillus
rhamnosus OO,
Escherichia colf
Nizsle 1917
ond VSL¥3

. Alistipes shahii
Anti-iL-10R
or CpO ODN

TIENY Y6 Toetl
e
Bamesiella
intestinihominis

J Clin Oncol. 2013 Safety, efficacy, and biomarkers of nivolumab with vaccine in ipilimumab-refractory or -naive melanoma doi: 10.1200/JC0.2013.51.4802



https://www.ncbi.nlm.nih.gov/pubmed/24145345

Efeitos anticancer do microbioma
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Is it true that gut microbiota is considered as panacea in cancer therapy? J Cell Physiol. 2019. DOI: 10.1002/jcp.28333



Consideracoes sobre probiodticos

- Disbiose -> CARCINOGENESE (resposta imunoldgica, vigilancia imune e
expressao de genes inflamatérios);

- A disbiose perturba a efetividade do tratamento oncologico;
- Alimentos fontes naturais de probiodticos
- Suplementacao por curtos periodos acompanhada de monitoramento

- Efeitos transitorios



Consideracgoes sobre cepas

J Immungl Res. 2017;2017:4607491. doi: 10.1155/2017/4607491. Epub 2017 Jul 5.

Probiotic Lactobacillus Strains Stimulate the Inflammatﬂﬂ Resgnnse and Activate Human
Macrophages.

Rocha-Eamirez LM1: Pérez-Solano RAZ, Castafisn-Alonso SLE. Moreno Guermero 553. Ramirez Pacheco .-fka. Garcia Gariha}ﬂ‘q. Eslava C°.

Lactobacillus rhamnosus GG, L. rhamnosus KLSD, L. helveticus IMAU70129 e L.
casei IMAU60214
Mediadores pro-inflamatodrios, incluindo citocinas, ROS, e participacao em cascatas de
sinalizacao -> NF-kB e TLR2.

Cepas mais adequadas para prevencao e
cepas com mais respostas apos
diagndstico?




Limitagcoes sobre o uso de probioticos

- N3o hd uma microbiota PADRAO para saude;

- Variacoes genéticas em Lactobacillus poderiam alterar a resposta?

- Interacdo com hospedeiro;

- Informacdes limitadas quantidade, tipos, combinacdes mais eficazes
durante o tratamento e para subtipos tumorais;

- Possibilidade de translocacao




Riscos na administracao de probidticos

Seguranca da espécie Lactobacillus.

Ref. Study design Probiotics/idosage Study population and Frobiotics safety
disease category evaluation

[38] RCT L reutsn Infants with colic Well tolerated
102 celk/day

| RCT L casei rhamnosus Critically ill adult in KU Wo adverse effects
2 3 107 cells'day

7ol RCT L plantarum Fay Critically ill adult in KU Wo adverss effects
8 x 10" - 9.6 x 10" celstday

37 Cohort L rhamnosus Lo35 (Lor Restitou) Preterm infants with NEC in NKCU Mo adverses effects

{crassover) 2 x 10 clg12 h

| RCT L rhamnosus GG Critically ill children in ICU Mo adverse effects
109 celisiday

i711 RCT L rhamnasus GG Preterm infants in KCU Ho adverse effects
6 = 107 calls'day

721 RCT L plantarum X9 Adults in post-surgery KU Few adverss effects
2 % 10" cellsiday

73] RCT L plantarum a9y Adults in post-surgery 10U Well tolerated
2 % 10" callsiday (liver tranzplant)

74] RCT L plantarum Adults with acute panceatits Wo adverss effects
10" celkiday in surgical unit

i75] RCT L johnsony Elderly patients in general wards Wo adverss effects
10% celk/day

(78] RCT [ rhamnosus GG Preterm infants in KL Mo adverse effects

i77] Cawe senes I casei Shirota Critically ill children in KL Functional ileus in

07 celk/da

(78] Case zenes L plantarum Fa5y Critically ill adults in KU
12 x 10" celkiday

36] Cam report L casei Child with short bowel in pediatnc unit

73] 2 case reports L Infants with short bowel and cholestasis

capsule’day

511 Cas= report = pppp e Infant with cardiac stencsis and AAD
10" cfu/day

511 Cam= report L rhamnaosus GG Child with cersbral paky
109 cu/day microcephaly and AAD

20] Ca= repart L rhamnosus GG Infamt with short bowel
¥ capsule/day

1: ncrease; AAD: Anthiofce ocated danhes; chu: Cdampfarming unid; KU niensiee cre wirt; L Ladobecils; NEC: Necmfoing enteracalifs;

WO - Mean sl mberere cae unit RCT: Randomioed commled sl

A systematic review of the safety of probiotics Expert Opin. Drug Saf. (2014) 13(2):227-239 doi: 10.1517/14740338.2014.872627




Riscos na administracao de probiodticos

Seguranca da espécie Bifidum. Os principais efeitos adversos: sepse,
s T— p— ST——— fungemia e isquemia gastrointestinal.
. =

- ij, A Populacdo de maior risco: pacientes
32 50"l e i criticos em terapia intensiva, pacientes

6 = 107 celskgiday

< i pm— ﬁ*“ graves em pos-operatorios e
lag Case report q: :‘. Preterm infants in MECL hOSpitaIizadOS, paCienteS

imunocomprometidos.

A systematic review of the safety of probiotics Expert Opin. Drug Saf. (2014) 13(2):227-239 doi: 10.1517/14740338.2014.872627



Riscos na administracao de probiodticos

Seguranca da combinacao Bifidum e Lactobacillus.

Maior evidéncia sao de que os
probidticos sao seguros.

Considerar: a relacao risco-beneficio

Ref. Study design Probiotics /dosage Study population and Probiotics safety
disease category evaluation

147 RCT L rhamnosus, B. otz Pregnant women with high Well tolerated
10" celk/day blood glucose leve

|as] RCT L acidophius, 8. longum, B. infantis, Preterm infants with WEC in MECU No adverse stects
B. bifidumn
2 x 107 callsiday

a7 RCT L rhamnosus GG, B longum BB536 Preterm infants in WECU Mo advers atecs
4 ¢ 10% cellsiday

|aH] RCT L rhamnosus GG, L sodophilus, Preterm infants in WECU Mo advers atecs
B longum, B infantis B. bifidum
10? cellstday

lag| RCT L acidophilus, B. infantis Preterm infants in MICU No adver=s ettects
250 mafkgiday

I3 RCT L acadophius NCDO17 48, Preterm infants in MU Mo adver= efeds
B bifidurn NCDO1453
250 mg/kgiday

31 RCT L« Adults in surgical unit Mo advers atects
2= {post-hepatect omy)

)| T L Preterm infants with NEC in MICU Mo advers atects
‘£

33| T L Adults with systematic inflamm atory Wo advers etecs
6 respon= syndrome in KU

§: Bfoabadesun CT: Contalled tsal; KU bmersive care unit; L Lactobaclers; NEC : Nedolizng enterocaiis; MU Meonatal mtersie cae unit

RLT: Randomized comralisd #ial

antes da prescricao é recomendada.

A systematic review of the safety of probiotics Expert Opin. Drug Saf. (2014) 13(2):227-239 doi: 10.1517/14740338.2014.872627



Prebioticos da prevencao ao
tratamento do cancer
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Frontiers in Nutrition 2019. Non-digestible Carbohydrates and Colorectal Cancer doi: 10.3389/fnut.2019.00072




Prebioticos:
fibras soluveis e insoluveis

| Treg cells & anti-inflammatory effects

M

Mormal colonocyte

(soluble) E B ot Homeostasis
.y | Bacterial
fermentation

. \‘ *> Butyrate

{ Cell proliferation

1 Apoptosis
Speed colonic transit Glucose

(insoluble)

Interplay between diet, gut microbiota, epigenetic events, and colorectal cancer Mol. Nutr. Food Res. 2016, 00, 1-12 DOI 10.1002/mnfr.201500902
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Interplay between diet, gut microbiota, epigenetic events, and colorectal cancer Mol. Nutr. Food Res. 2016, 00, 1-12 DOI 10.1002/mnfr.201500902




Butirato - supressor tumoral
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The Microbiome and Its Potential as a Cancer Preventive Intervention Mol Nutr Food Res. 2017. doi: 10.1002/mnfr.201500902



https://www.ncbi.nlm.nih.gov/pubmed/27138454

Efeitos da dieta ocidental - pobre prebiodticos

1 Impenetrable growing mucus

2 2 Bt
,ga ’—o. /‘k“:'s"“"‘“‘sf = '1.:,.11-:.
o

Jn*o-\

4 Compensétory
host response

2 Microbiota alterations

3 Penetrable,
not-growing mucus;
reduced mucus thickness

Bifidobacteria or fiber protects against Diet-induced Microbiota-Mediated Colonic Mucus Deterioration doi: 10.1016/j.chom.2017.11.004. Cell Host Microbiome 2018




Consideracoes:

* Prebidticos podem exercer efeitos imunoldgicos e epigenéticos;

» Baixo custo se administrados a partir de fontes alimentares;

e Apresentam seguranca de uso;

» Diferencas de tamanhos podem proporcionar diferentes efeitos, por isso a
importancia de variabilidade no plano alimentar;

 Efeitos sinérgicos podem ocorrer quando administrado via alimentacao.




Prebioticos: exemplos de fontes alimentares

Tipo Grupos Componentes Fontes
Polissacarideos ndo amido Celulose Celulose (25% da fibra de grios e Vegefais (parede celular das plantas),
frutas e 30% em vepetais e farelos
oleaginosas)
Hemicelulose Arahinogalactancs, p-glicanos, Pweia, cevada, vagem, aboborinha, magi
arabinoxilanos, glicuronoxilanos, com casca, abacaxi, ordos integrais e
sloglicanas, galactomananos oleaginosas
Gomas e rnu::ilagens Galactomananos, goma guar, goma Exfratos de sementes: alfarraba,
lncusta, goma karaya, goma samente de locusta; exsudatos de
fragacanto, alginatos, agar, plantas, alpas, psyfivm
caragenanas e psyiium
Pectinas Pectina Frutas, hortaligas, batatas, aglcar de
beterraba
Qligossacarideos Frutanos Inuling e frutoligossacarideos (FOS) Chicdria, cebola, yacon, alho, banana,
fupinambo
Carboidratos andlogos Amido resistente e maltodexdrina Amido + produtos da degradagdo de Leguminosas, sementes, batata crua e
resistentes amido ndo absorvidos no intesting cozida, banana verde, graos integrais,
humanao saudéve! polidexirosa
Lignina Lignina Ligada & hemicelulose na parade Camada externa de griios de cereais e
celular. Unica fibra estrutural ndo aipo
polissacarideo — polimero de
fenilpropano
Substancias associadas aos Compastos fendlicos, proteina de Componentes associados a fibra Cereais integrais, frutas, hortalicas
polissacarideos ndo amido parede celular, oxalatos, fitatos, ceras,  alimentar gue confere agdo
cutina, suberina anficddants a esta fragdo
Fibras de origem ndo vegetal (uitina, quitosana, coldgeno & Fungos, levaduras e invertebrados Cogumelos, leveduras, casca de
condroiting camardo, frutos do mar, invertzbrados

Bernaud FSR, Rodrigues TC. Fibra alimentar — Ingestdo adequada e efeitos sobre a sade do metabolismo Arq Bras Endocrinol Metab. 2013;57/6




Inter-relagao da dieta com a microbiota

| Dietary/digestive components | + [ Gutmicrobiota | = | Metabolites that influence cancer |
Polifenol
‘ Oncometabolites: . .
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Lumen & ‘ - O
Fiber @ .POI hénol R & @ Tumor-suppressive metabolites:
yphnenois Q scras (butyrate).
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Interplay between diet, gut microbiota, epigenetic events, and colorectal caAncer Mol. Nutr. Food Res. 2016, 00, 1-12 DOI 10.1002/mnfr.201500902



Inter-relacao da d

ieta com a microbiota
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Xenobiotics Formed during Food Processing: Their Relation with the Intestinal

Microbiota and Colorectal Cancer Int. J. Mol. Sci. 2019, 20, 2051; doi:10.3390/ijms20082051




Conclusao

Prevencao

v'Probiéticos podem gerar imunorregulacdo

v'A combinacdo com prebidticos pode tornar a intervencdo mais
eficiente e duradoura

Tratamento oncoldgico

v'A prescricdo de probidticos deve ser acompanhada/limitada para ndo
expor o paciente a situacoes de riscos (Nadir da quimio - neutropenia)

v'A combinacdo de cepas de Lactobacillus + Bifidum parece ser mais
segura

v'Adeque o consumo alimentar de fibras

v Lembre-se que ha cepas com maiores estimulos a vias inflamatdrias




Perguntas e
respostas



