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Konusma Plani

» Mikrobiata- Disbiozis tanimlama
» Olusum mekanizmalar
» Disbiaozisin inflamatuvar barsak hastaliklar

> Colyak

> Fonksiyonel gastrointestinal hastaliklar
> GOR

> Besin allerjileri

>

ile iliskileri
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Mikrobiatanin ozellikleri

» Insan viicudunda, cogu deri ve GIS de olmak iizere >100 trilyon
komensal, patojen ve simbiotik mikroorganizma yasar, toplam hc
sayimizin >10 kati

» Bakteri (100 farkh cins, 1000 tiir), virus, mantar, archea lar
» Mikrobiyatanin genomlari= Mikrobioma, insan genomunun>100 kati

» Onceleri yalmz kiiltiirle saptanirken simdi gayta ya da mukozal bx
lerle DNA sekanslamayla

» Mideden kolona dogru say1 ve cesitlilik artar, cogu kolonda

» Cogunluk anaerob, firmikiit ve bakteroidetesler %90 1
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Mikrobiatanin olusumu

» Kolonizasyon iU baslar, umblikal kord, amnion sivisinda bakteri var
» Annenin deri ve vaginal florasi, gaytasi ve cevreden gelenlerle artar
» Anne siitii bakteri icerigiyle kolonizasyona yardimci

» 2-3. yasta eriskin tipi, goreceli olarak stabil
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Mikrobiyatay1 etkileyen faktorler

Mode of birth

Gastrointestinal
transit

Genetics

Medications
(antibiotics, PPI)

Early childhood
exposures

Hygiene

Sex

Physical
activity

Diet

Psychology,
stress
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and alcohol
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Mikrobiyatanin Fonksiyonlar

Supply of nutrients and energy Development of immune system

immune system development

Vitamin synthesis (vitamin K and B) IgAproduction

. : . Modulation of T cell repertories
Short-chain fatty acids production -
(acetate, propionate, butyrats) Regulation of T-helper cell balance

(Th1/Th2 balance, Th17, Treg)
Reinforcement of barrier function

Host defense

Colonization resistance
(e.g. nutrient competition)
Production of anti-microbial factors
(e.g. bactriocins, lactic acid, Regllly)
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Disbiozis

» Mikrobiata ile host arasindaki homeostazin bozulmasi, bakterilerin miktar,
cesitliligi ve metabolik fonksiyonlarinin bozulmasi

» Bakteriler diyetle gelen besin md’ ni kolonizasyon ve ¢cogalma i¢in
kullanirken, host hc. de mikrobiyal metabolitleri enterositlere enerji
kaynagi ve immiin modiilator olarak kullanir.

» Barsakla diger organlar arasinda (beyin, akciger, karaciger,deri, kemik )
mikrobiatanin olusturdugu akslar var

» Disbiozis intestinal ( iBH,colyak, fonk. GIS HAST., gor)) ve extra intestinal
hast.( met. Sendr, obezite, atopik hast., tip 1 DM MS, RA, SLE)1n
patogenezinde yer alir .

Decreased killing % ++TNF, ILS6
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Besinlerin IBH patogenezindeki rolii: pDiyet mukozal bariyer ve
immiiniteyi dogrudan diizenlerken, diyet-mikrobiata iletisimi intestinal

homeostazi saglar

Beneficial nutrients/foods

- Fiber * Fruits

= Amino acids - Vegetables
*n-3PUFAs - Fish g
« Vitamin D

a-diversity t
Beneficial bacteria 1
Pathobiont |

Mucus secretion 1
Tight junctions 1

1 1L

Gut microbiota %
=0T,

Th1/Th2 |

Harmuful nutrients/foods

- SFA * Red meat

« n-6 PUFAs - Processed meat
« Trans FAs -+ Food additives

. Sugar

a:t-dwemltr
Beneficial bacteria |
Pathublnnts i |
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Mucosal immunity

Aﬁmrﬂammatﬂw cytokines t i!l E G O

Mucus secretion |
; 2 Tight junctions | y
il ‘LH Antimicrobial molecules | [R{ARRG

Th1/Th2 1
Th17 1t
F'rn-inﬁammatnry cytokines t




Inflamatuvar Barsak Hastaliklari

» IBH insidans tiim iilkelerde artiyor,

» [BH ya yatkinlhik yaratan >230 gen var, cogu hostun mukozal bariyer fonksiyonu,
host-mikrobiata iliskisiyle olusan dogal ve adaptif immiinite, ya da otofajiyle ilgili

» Monozigot ikizlerde siklik< %50

» Bati tarzi yasam ( diyet, sigara, alkol, NSAID, oral kontraseptifler) intestinal
bariyer fonksiyonunu bozar, mikrobiatanin yapisini etkiler

» Disbiozisin nasil gelistigi tam bilinmiyor

» Yagdan zengin diyet( epitelyel siki bileskeleri bozarak barsak gecirgenligini,
boylece pathobiantlar1 artirmasi,bakteriodetesleri artirmasi), bakteriyel cesitliligi
ve bariyer fonksiyonunu destekleyen fiberlarin alim azliginda bunlarin bozulmasi,
miikiis tabakada hasar yapan, mikrobiyatay1 degistiren katki md ( tatlandiricilar,
maltodextrin, gida boyalar), basit sekerler (miisini parcalayan bakterileri
artirmasi)) antimikrobial ajanlar

» Genetik yatkinlig1 olanlarda disbiozis olustugunda mukozal immiin yanitta
bozulma, buna bagh kronik inflamasyon ortaya ¢ikar
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IBH-disbiozis iliskisi

Dysbiosis in IBD Outcome in host immune systems
- and mucosal integrity
* Reduceddiversity ofthe microbiota
(Decrease of Fimicutes) - Decrease of energy source
. Decrease of SCFA-producing bacteria in epithelial cell growth and differentiation
[Dmm$ ‘E: C.'aaﬂﬂchlu;t:ul‘uﬁ :‘-IIW;, XV . The alteration of regulatory T cel differentiat
: * Degradation of mucus
Increass cfmicolyic Dacheria » . Increase of bacterial invasion

(Ruminococcus gnavas, Ruminococcusiorgues)
* Enhancement of epithelial cells damage

* Increase of sulfate-reducing bacteria _ s ] ;
(Desulfovibrio) Induction of mucosal inflammation
- Increase of pathogenic bacteria * Alteration of mucosal permeability

(Adhesion/invasive E. coli)
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Healthy Inflammatory bowel disease (IBD)

SCFAs Bile acid Vitamin SCFAs Bile acid Vitamin
production metabolism production production metabolism pruductiun¢
» @ adversy L R, P patnoionts 1

? ‘ & ‘ o f % Beneficial

Beneficial
bacteria |

%%w

-"="a-'-" .:l| [ I:I__l_ |'| I r.:_l_u_ ) 1' [,I'; ,'| 1_.!]_51;1 ;H__'-ﬂ.:'l :_I| 'r_I_I::I!_" i !.I, mu r:l,_" H_:! |_|__|

« Integrity of mucosal barrier 1 « Integrity of mucosal barrier |
+ Treg 1, Anti-inflammatory cytokines 1 « Th1 1, Th17, Pro-inflammatory cytokines 1

o e dnetabnlites l

Intestinal homeostasis Intestinal inflammation
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IBH -disbiozis iliskisi

» IBH da ab ve probiotikler remisyonu indiikler, idameyi saglar

» Fekal tx remisyonu indiikler

» Diisiik yag, yiiksek fiberli diyet, enteral beslenme, FODMAP diyetler
remisyona giris ve idamede etkin

» Mikrobiatanin patojen uyeleri (pathobiantlar= invasive, adherent E
coli ) IBH hilarin mukoza ve gaytasinda artmis

» Ab, PPI kullanimi sonucu oral bakteriler barsaga yerleserek
disbiozis yapar, periodontitis IBH da sik
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Gecirgen Barsak(Leaky gut) sendromu

» intestinal bariyerin bozularak gecirgenligin artmasi

» Bariyeri olusturan komponentler: siki bileskeler (tight junction protein
komplexleri: okludin, klaudin gibi), miisin, antimikrobial peptitler, Ig A

» Bariyer liimen bakterileriyle barsak epiteli arasinda, bozuldugunda
komensal bakteriler mukozaya girer,translokasyon olur, infl.yant baslar

» Bakteriler limende yaptiklari immiin fonksiyonlari (T reg, T 17
proliferasyonu,,diferansiasyonu, sekr Ig A salinimi, Tj prot upregiilasyonu)
yapamadigindan bariyer daha da bozulur, apopitoz baslar

» Bariyeri gecen pathobiontlar extraintest. dokulara ulasir, salinan pro infl.
sitokinler (TNF alfa, IFN gama) siki bileskeleri daha da bozar, patojenlerin
zonulini artirmasiyla gecirgenlik daha da artar

» Genetik olarak yatkin kisilerde otoaj ‘e benzeyen patojen bakteri
proteinleriyle otoimmiin yanit ortaya cikar
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Disbiozis ve Gecirgen barsak sendromu ile
iliskili otoimmuiin hastahklar

Pathological site Disease name Symptoms of LGS? Characterization of dysbiosis®

Central nervous system Multiple sclerosis serum zonulint Methanobrevibacter, Akkermansiat (19-21)
lactulose/mannitol ratiof Butyricimonas)

Spinal cord Ankylosing spondylitis serum LPS, ileal zonulint Prevotella Bacteroides) (22, 23)
lleal TJ-related proteins)

Joint Rheumatoid arthritis serum zonulint Prevotellat Bacteroides| (24, 25)
lactulose/mannitol ratiof

Liver Autoimmune hepatitis plasma LPSt aerobic bacteriat anaerobic bacteria) (26)

duodenal TJ-related proteins|

Pancreas Type 1 diabetes serum zonulint Bacteroides? short chain fatty acids- (27-29)
lactulose/rhamnose ratiot producing bacterial

Small intetine Celiac disease lactulose/mannitol ratiof Enterobacteriaceae, Staphylococcaceaet (30, 31)

Streptococcaceae)
Systemic Systemic lupus erythematosus serum soluble CD141 Firmicutes/Bacteroidetes ratio| (32, 33)

pward and downward arrows represent an increase and decrease in the biological markers, respectively.
PUpward and downward arrows represent over-representation and under-representation of the indicated bacteria at the phylum, family or geneus level, respectively.
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Disbiozis ve gecirgen barsak sendromu sonucu
gelisen otoimmiin yanitlar

Symbiosis @ Dysbiosis $ Leaky gut syndrome

Genetic factors Cytokine response
Environmental factors Epithelial barrier dysfunction

Pathobionts

ey, e e o,
E. galinannwm K. pneumonia

I. - "BI.' Jg‘. - ® : - -..-‘r‘."‘ ’—“ "": P, gingivalis F. nucletum
. o -,el'. 1‘3" e ® | - “_ - l o
olslele WH 00 "’I

' © :%?&#

Inflammatory response

|
"'9\:‘ sacretary g = tight junctions

. . proinflammatory cytokines
= ®  antimicrobial peptides O Tceis @ macrophages

q polyrmenic lga recegptor [ ®) B celis # dendritic cells Autoimmunity
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Colyak hastaligi-disbiozis iliskisi

» Mikrobiatadaki laktobasiller ve bifidobakterler glutenin parcalanmasi ve
immiinojenik potansiyelinin diizenlenmesinde etkili

» Gliadin peptitleri enterositlerden zonulin salinimim artirarak bariyeri bozar, |.
roprigyla gecip immiin yamt baslatir, bifidobakterler gecirgenligi azaltarak
unu onler

» Colyaklilarda laktobasil ve bifidobakterlerin azaldigi, bakteriodetes ve E coli
nin arttig1 gosterilmis, neden mi, sonu¢ mu?

» Colyaklhilarin mukozasinda biyocesitlilik artmis, kompozisyon degismis
» 2 yillik glutensiz diyet mikrobiatay1 diizeltmiyor

» Diyete iyi uyuma karsin semptomlari siirenlerde disbiozis daha belirgin,
probiotik kullanimiyla semptomlar azaliyor

» Probiotik kullanimi ¢olyaktan korumuyor(6000 genetik yatkinligi olan ¢cocukta
8,7 yillik izlem)

» Elektif C/s colyak riskini artirirken, anne siitii, pre/postnatal ab kullanimi ilskili
bulunmamis.

» Viral disbiozis ve oral bakterilerde de degisiklikler var colyakta
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Fonksiyonel gastrointestinal hastaliklar

Toplumun 1/3ii, IBS prevalansi %5-20

Psychological factors
Early life trauma
Psychological state
Social support

Functional
gastrointestinal
disorders

Use of antibiotics
Diet
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IBS’i etkileyen faktorler

g7~ fi FOOD INTAKE

COGNITIVE

GENETICS BEHAVIOUR

EPIGENETICS

SOCIAL
INTERACTIONS
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Fonksiyonel GIS hastaliklar1 patogenezi

frrvmurne activation

thury rll'-|_I-|:|'IIc|'|.|II
SCFA

Mucosal iTmmune cells

T call Eocsinacphil
Mast cell Macrophage

f *Pralnl‘l-mmw

Tryptass
cytokimnes = =
_ FRegulates
| Perimeability Altered motility of bile acids and
Murcus Bile acids SCFA
"w'“m: L A Contractility

:]L B/ elmias i\ @

— LT\ e d e
Occiuaina| WhES=gy [
“guEes, | Claudins Visceral hypersensitivity
SCFA, nitric oxide, GABA

Secretion
Bile acids
SHT-meadiated
SCFA intestinal fluid A EHT

| inhibition

W W
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IBS-disbiozis iliskisi

» Barsak-mikrobiata-beyin arasinda karsilikl iletisim var

» Hipotalamik -pitiiiter-adrenal aksin (HPA) gelisimi icin gerekli kosullar
mikrobiota sagliyor, strese davranissal adaptasyon saglaniyor. Stres ise
mikrobiata cesitliligini ve kompozisyonunu bozuyor, yasam boyu siirecek
disbiozise neden oluyor

» Cogu iBS de mikrobiota normal

» iBS-D ya da iBS mixed olanlarda firmikiit/bakteroidetes orani1 bozulmasi,
clostr., ruminokoklarda artis, bifidobakter,SCFA yapan bakterilerde azalma
gosterilmis

» Post enfeksiyoz IBS lerde disbiozis daha belirgin
» Tedavide pre/pro/anti biyotiklerin, diyetin yarar gosterilememis

» Fekal tx IBS-D ve post enf. olanlarda yararli
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Fonksiyonel konstipasyon Infantil kolik

» IBS-C de gaytada aktinobakter, » Anaerob, gram - proinfl., gaz
bifidobakterler azalmas, ureten proteobakteriler artmais,
bakteriodetesler artmis laktobasiller azalmis

» Mikrobiata yavas, normal transitli » Koligi onlemede ve aglama
konstipasyonda etkili, ama zamanini kisaltmada L reuterii
tedavide probiotik kullanimi i¢in etkin

yeterli kanit yok » Fonksiyonel karin agrisinda da L

_lSlow*u'ansitConstipaﬁon reuterii agriy1 azaltiyor
Functional ‘ | g o
Constipation Normal-transit Constipation
defecatory or rectal
evacuation disorders

iniflandirma Tipi: Genel / General



Osefagus mikrobiyotasini etkileyen cevresel
faktorler

Poor oral health Low fiber diet Proton pump inhibitor use

Proximal —« Distal m
o A 7*1' -
- o NS
L — ] Jll!: )

o -mu-lﬁiﬂ A
n#n\ [ o gl I\~

_n—'.l_.'__d
. -

E—— -

Submucosa a

iniflandirma Tipi: Genel / General



GOR-Disbiozis iliskisi

» Osefagus mikrobiatasinda sagliklilarda gram + bakteriler (strep), GOR ,
Barrett lilerde gram -ler (prevotella) cogunlukta

» Eozinofilik osefajit , motilite bozukluklarinda bu daha az belirgin

» PPI, sigara, ab ler, oral hijyen bozuklugu osef.disbiozis yapiyor

» Gram- bakteriler infl. olaylar baslatarak, sitokin salimmiyla LES
gevsemesine neden olur, gastrik motilite ,bosalma azalir, GOR olusur

» Barrett te de benzer disbiozis var, karsinogeneze ilerleyebilir.

» GOR de pro/antibiyotiklerin yarari gosterilmemis, prebiotiklerin var
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Besin allerjileri-disbiozis iliskisi

Increased hygienic Antibiotic therapy
regime

More cesarean Escherichia coli Diet
sections r Staphylococcus (less breastfeeding)
Klebsiella
Clostridium difficile

Smaller families

DYSBIOSIS

& Bifidobacterium

Less contact
with nature

Bacteroidetes
Lactobacillus

Jhl,
w12
IFN-y
TNF-a IL-4
IL-5
IL-13
INCREASED RISK OF ALLERGY
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>

>

firmikiit artis1, 8 y da siit alerjisinin iyilesmesiyle iliskili bulunmus,

daha biiyiiklerde bu iliski yok

>
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Besin allerjileri-disbiozis iliskisi

Allerjik hast.larin insidansi artiyor tim diinyada, 0z. kiiciik cocuklarda

Fetal yasamda Th2 proallerjik profile mikrobiatanin yardimiyla Th1 e
donerse allerji gelismez

Mikrobiata epitelyel bariyeri giiclendirir, immiin tolerans gelisir, sekr Ig A
artar, CD4 ve T reg ler aktive olur, bu aktivasyon Th1-2 arasinda
homeostazi saglayan IL 10, TGF betayi salgilatir, denge saglanir

Besin allerjili hastalarda laktobasil, bifidobakter ve bakteriodeslerde
azalma gosterilmis

Erken donem mikrobiata onemli, 3-6 aylik infantlardaki

Autoimmune
disease

CHILD calismasinda 3 aylikkenki disbiozis 12. ayda artmis besin
sensitizasyonuyla iliskili, 12 aylikkenki mikrobiyata iliskisiz

Immune
regulation



Mikrobiatanin besin allerjisi mekanizmalarina etkisi

1 @ 1

1 Th2-promoting IL-33 - - HIL-1} by intestinal ma—

L RORyT+ Treg cells Gut Microbiota 1 GM-CSF by ILC3—

1Th2 cytokine responses tIL-10, retinoid acid by DC's and me—
TigE tLocal Treg cells

1 TGF-} by intestinal epithelial cells—
Modulate Type 2 Immunity @ t Local Treg cells

lBasophil-mediated inflammation 1IL-10 and ICOS by Treg cells
+Proliferation of ] Regulatory Tone of the Mucosal Immune System
bone-marrow basophil precursors

Regulate Basophil Homeostasis

®

TlgA Secretion
tIL-22 by ILC and CD4+ T cells
—tmucous secretion by goblet
cells, lintestinal permeability

Promote Intestinal Barrier Function
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Observational and interventional studies for
maternal diets at pregnancy and lactation

Avoidance of allergenic foods
Maternal intake quantity of allergenic foods
Consumption of antioxidants (vit C, E)

Vitamin D, vitamin A, multivitamin, mineral consumption
Dietary patterns (sea food based, mediterranean,western, omega 3)

Alcohol, tea, coffee intake

Vitamin D, folic acic, folate supplementation
Prebiotic, probiotic, fish oil supplementation
Exclusive breastfeeding for 4-6 months
Prolonged breastfeeding
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Medicine (Baltimore). 2016 Feb; 95(8): e2562.

Probiotics for Prevention of Atopy and Food Hypersensitivity in Early Childhood

A PRISMA-Compliant Systematic Review and Meta-Analysis of Randomized Controlled Trials-
Effect of probiotic supplementation on food hypersensitivity
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4778993/

Medicine (Baltimore). 2016 Feb;95(8):e2562,Probiotics for Prevention
of Atopy and Food Hypersensitivity in Early Childhood: A PRISMA-
Compliant Systematic Review and Meta-Analysis of Randomized
Controlled Trials

» 9 calisma(1506 cocuk)
» Probiotiklerin besin sensitizasyon riskini azaltmada belirgin etkisi yok

» Infanta hem pre hem post natal kullanildiginda belirgin olarak yararli
etkileri var, tek basina pre ya da postnatal kullanildiginda yok

» Gelecekteki calismalar optimal probiotik suslarini, dozu, tedavi siiresini,
uzun izlem siiresini icermeli

.
WS
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https://www.ncbi.nlm.nih.gov/pubmed/26937896

SONUC

» Genetik ve cevresel faktorler mikrobiatanin yapisini etkileyerek
epitelyel bariyer disfonksiyonuna neden olarak sistemik
translokasyonla otoimmiin, allerjik, kronik inflamatuvar
hastaliklara neden olur

» Saglikli mikrobiyata gelisimi ilk 2-3 yasta tamamlandigi icin,bu
donemde, ozellikle yenidogan doneminde dogru cevresel faktorleri
saglamak onemli

» Farkh hastaliklarin spesifik disbiozis paternleri yok

» Tedavide probiotiklerin kullanimi :hangi probiotik, hangi doz, hangi
siire, hangi hastaliklar icin- belirsiz
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