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IBH Spektrumu

TALIGI

-« Ekstr inal » Ekstraintestinal
manifestasyonlar manifestasyonlar

Indetermlne kolit
10-15%



Mukozal Yuzeyler

Gl mukozal yuzey yaklasik 300-400 m?
Ince barsak — gida absorbsiyonuna uygun.

The Gut Associated Lymphoid Tissue (GALT)
- Organize T ve B hucre alanlari

- antijenin toplandigi ve adaptif immun cevabin
meydana geldigi yerler.

- Tonsil, Peyer plaklari, appendiks, kolon ve
rektumdaki soliter lenfoid foliktller.



Asiri Antijen Yuku

Sistemik immun Sistem —
Buyuk oranda steril gevre.
Mikrobial invazyona guclu cevap.

Mukozal Immun Sistem —
Yabanci maddelere ayni cevap

Barsaklarda buyuk miktarlarda

komensal mikroorganizma var
(10 *4)

Yiyeceklere ayni cevap
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Glycocalyx — Goblet hicreleri Gl epiteli
orten ince bir mukus tabakasi uretirler

Epitel hucresi “Tight Junctions”
Proteolitik Enzimler

Antimikrobial Molekuller
« Defensinler, lisozimler, laktoferrin

Mukozal iImmun sistem
GALT, sekretuvar IgA P s o




M-Hucreleri (microfold cells)

M-hucrelerinin microvilluslari
yok

Glycocalyx ile kapl degil

Barsakta antijenlerle direkt
etkilesme yolu — GALT igine
giris yolu.

— bazi patojenler M-hucreleri
yoluyla giris yaparlar

(salmonella, shigella)



Antijen Cevabi

Patojen vs. Komensal cevabi

Hem patojenler hem komensaller ayni PAMPs
paylasir

Komensaller sIgA ve innate bariyerler tarafindan
tutulabilir.

- Komensaller M-hucreleri tarafindan endositozla
alinabilir ve TLRs tarafindan algilanirlar

- Patojenler ilave virulans faktorlerine sahiptir
(adezyon molekulleri, toksinler)



Barsakta Anti-Inflammatuvar
Mekanizmalar

Sekretuvar IgA

« S-IgA makrofaj ve notrofillerin kemotaksisi ve
fagositozunu inhibe eder

 TNF-a ve IL-6 sentezini down regule edebilir
* IL-1 reseptor antagonizmasini indukler

T

regs
Regulatuvar sitokinler
e TGF-B, IL-10



Intestinal mikroplara karsi konagin defans ve tolerans
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IBH

Genetik duyarliligi olan kisilerde

Intestinal Iimendeki bakterilere karsi
uygunsuz immun cevap
e Intestinal traktusdaki innate immun sistem

= Harici patojenlere karsi koruyucu olmali

= Intestinal limenin normal sakinlerine karsi
patojenik bir cevap da vermemeli



Immun Regiilasyon '

Pro-Inflamatuar Anti-Inflamatuar
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IBH Patogenezinde Geleneksel Paradigma

Antigen ‘f <

ﬁﬁ o o7 ,
eb“ e

: Inadequate A
Slippression : suppression Defact
transforming gro hfactor B elecuve
IL-10 i NS apoptosis
. @
Apoptosis Tng: L . .
. . .

Controlled expansion

No inflammation Uncontrolled expansion

Inflammation

Normal

IBD







14

IBH’da Cevresel Faktorler

Sigara icmek
Apendektomi
Perinatal olaylar

Sosyoekonomik
Stres
Diyet

Oral kontraseptif
NSAI

UK {, CHT

UK 4

Anne siitii CH {

Erken infeksiyon IBH T
Zenginlik iBH T

IBH alevlenme riski T

Inek st hassasiyeti, lifli gida aliminda
azalma, rafine seker, bol yagli

beslenme iBH T

Remisyona girmeyenlerde kes

IBH T

Peppercorn MA. UpToDate 2011



Monogenik Oligenik Poligenik
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IBH’nin Sendromik Tabiati
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Kaser A. Dig Dis 2010



IBH Genetigi
Ailevi tutulum (Hastalarin 15-20% inde akrabalar etkilenir)

Genetik egilim ulseratif kolitte Crohn hastaligina gore daha
dusuktur

Overlap yapmayan 99 genetik risk lokusu (28 CH-UK ortak)
Insan genetik testleri asagidaki markerlari kapsar

« 1,5,6,10,12,16, ve 19. kromozomlar tarafindan kodlanan
genler
* Nucleotide-binding oligomerization domain

— Nod2 (CARD15) mutasyonlari, 16. kromozomda
— Nodl (CARDA4)

= Cytokine cluster region on chromosome 5
— IBD5 lokus, 5931. koromozomda

» OCTN1 ve 2 — carnitine/organic ion transporter’in IBD5 duyarli
genler oldugu kabul edilir

= DLG5 - 109g23. kromozomda, epitelial scaffolding proteini kodlar

Genotip ve hastaligin fenotipi arasinda korelasyon vardir
(Nod2 and fibrostenotik ince barsak hastalig)
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IBH lle lligkili Genler

Lokus adi Kromozom bélgesi Hastalk tipi Genetik iliski

IBD1 Kromozom 16q CH NOD2/CARD15

IBD2 Kromozom 12q UK > CH ?

IBD3 Kromozom 6p CH ve UK HLA, TNF veya IRF4?

IBD4 Kromozom 14q CH ?

IBD5 Kromozom 5q CH; UK (?) OCTN1/SLC22A4,
OCTN2/SLC22A5

IBD6 Kromozom 19 CH > UK ?

IBD7 Kromozom 1p CH ve UK IL23R

IBD8 Kromozom 16p CH ve UK ?

IBD9 Kromozom 3p CH ve UK ?




NOD2 (CARDL15)

Nucleotide-binding oligomerization domain, Caspase activation and recruitment domain

« Crohn hastaliginda ilk kesfedilen gen (2002)

= |leal tutulumla kuvvetli iligki

= Fenotip - fibrostenotik ince barsak hastaligi ile
kuvvetli iligki

= Erken yasta baslama ile iligki
o Atfedilen risk
= Crohn ileiti ~ 30%
= Ulseratif kolit ~ 6%
 Riskli gruplar
— Beyaz irk - 19.1-29%

— Ashkenazi 47.4%
— Sephardic 27.45%

= Afrikali Amerikalilar 2.6%
= Asyali (Cinli, Koreli, Japonlar) - ND
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NOD2 Mutasyonlarinin Crohn hastaligindaki Muhtemel Rolii

Defective
NOD2

Bacteria

aQ

Defective
NOD2

== = Peptidoglycan
Gain of
functlon

w cytoklnes

&£ = Muramyl dipeptide
(O = Cryptidin-containing vesicle

Barnias G. Ann Intern Med 2005




Nod1l ve Innate Immunite

Age of diagnosis of Crohn's Disease by NOD1 genotype

Nod-1 bakteri ve onlarin
urunlerinin sitoplazmik
sensoru olarak etki eder

H. pylori ve Shigella
flexneri ye karsi defansda
— ND +32656 *1*1 Onemlldlr

—— ND+32656 12 Asthma, ankilozan
—— ND,+32656 *2*2 e . - e
spondilit, PSK ile iligkili

0
0
=
0
(2]
®
0
R
°
ES
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Age (years)

Nod1 hastaligin erken yasta baglamasi ile iligkilidir

McGovern D., Human Mol Genetics. March, 14:1245-1250, 2005
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Mukozal fonksiyonda rolu olan
diger genler

OCTN — organik katyon transporter gen.
5931. lokalize. Bu lokusdaki mutasyonlar
xenobiotik ve amino asidlerin hucre
membranlarini gegmesini etkiler

DLG5 — membran scaffold protein.10g23.
okalize. Bu lokusdaki mutasyonlar epitelial
nolariteyi etkiler

Her iki gen epitelial permeabilitede onemlidir ve
bozulmasi bakteriyel urunlerin immun
sistemle karsilasmasini kolaylastirir
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Impaired microvilli
function

g Mg, [
\ | \\I'l

Gut bacteria— v\

Translocation and
initial systemic
complications

SIBO

Smal| Intestine
Bacterial
Overgrowth

GiT’da 1000 ‘den fazla tiir, 104 den fazla bakteri




Normal Mukozal Defanslar
®
4 Antigens

j nctions

Intestinal trefoil
Iactor:



Normal konakta immun cevaplarin
stimulasyonu

Normal Konak

< chemotactic peptides

\ 0 Luminal antijenler
@ * ... A Bacterial polymers,

Toleransin
Induklenmesi

‘ ma TGFp:l2 l" mn | IFNy
TH,
. s IL-10 'H). i 112

TR,
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Innate immun cevabin tetikleyicisi
ne?

patogenezde luminal bakterilerin merkezi bir roll vardir

Luminal tek bir bakteri ?
Dogal flora farkli mi ?

Dogal floranin immun sistem tarafindan
farkli algilanmasi mi ?
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Kronik immun aracilikh intestinal inflamasyonun
patogenezinde bakterilerin rolu

Bakterilerin rolu

Bakteri Yok Mice Liimendeki bakteri

|L-2K0
IL-10%0
TCRa KO
CD;ExTG Macrophage
No immune SAMP1/Yit and TH,

activation DS.S immune
CD,.RBH SCID activation

Rats
HLA-B27 TG

Indomethacin

Guinea pigs
Carrageenan

Kolit Yok Non-human primate
Coftton top tamarin
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Crohn hastaliginin alevilenmesi uzerine
luminal icerigin etkisi

lleocecal Resection,
resection, 19 anastamosis,
19 anastamosis, #® proximal diversion
recurrence No recurrence

85%

Takedown of Reinfusion of
proximal g luminal contents
ostomy inflammation
recurrence <1 within 1 week
month

D'Haens et al. Gastroenterology, 1998; 114:262
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Deneysel kolit patogenezinde bakterilerin

rolu
Aggressive
colitis
Cecal
HLA B, - bacteria Moderate
transgenic rat i colitis
'l Bacteroides
vulgatus
o SO : No colitis
no colitis o
E. coli

Cecal bacteria\ Protection
Lactobacillus GG ‘

Rath et al. Infect Immun 1999; 67:2969
Dieleman et.al. Gastroenterology 2000; 118:A814
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Koruyucu
Hasar Veren Probiyotik

Proinflamatuvar

- - —\;—'ﬂ
i ’ |

Bacteroide vulgatus Lacto ax’us sp

Enterococcus'faecalis Bifid acterl

= ca!i-/enterna erent / Non- athngenlc con
/ invasive




Crohn hastaliginda genlerdeki mutasyonlara bagl olarak
commensal bakterilere karsi defektif bir korunma vardir

Ag) ) : Pe=y

a2

W Killling of
invasive

TNF, IL-6 ) . bacteria
IL-12/23 / by epithelial

-

\\ SIgA o

' Mucosal
permeability

"~

Bacterial Antimicrobial
v killing peptides

Hepa8

‘ Pamus

NCF4 and IRGM
polymorphisms

NOD2 and ATG16L1
polymorphisms



http://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=An%20external%20file%20that%20holds%20a%20picture%2C%20illustration%2C%20etc.%0AObject%20name%20is%20nihms111122f1.jpg%20%5BObject%20name%20is%20nihms111122f1.jpg%5D&p=PMC3&id=2763597_nihms111122f1.jpg

IBH Patogenezinde intestinal Disbiyozis

Neutrophil =

influx

ﬁ B g

\

T IL-8 R

IP-10

Epithelial
actiyation

——
I‘Lea kyll
epithelial
barrier

|

Underexpression
of tight junction
proteins

”Defective ¥

APC

Butyrate

;5\?‘%“ 2 j

,-m |

Defective
phagocytosis

epithelial
barrier

7. Defective T-reg

Fava F. WJG 2011




IBH patogenezinde intestinal mikrobiotanin rolii

Host Genetics
(e.g-, NOD2, IBD5S
IL23R, ATG16L1

Proinflammatory response —=Mucosal damage — Microbiota

{Fu rther) Dysbiosis

-

Defects in: — ) § Enterobacteriaceael E. coli
Innate Immunity {especially AIEC)
-JAMP T Enterobacteriaceae

» Defects in mucosal barrier V F. prausnitzii
= Abnormal mucins expression
Colitogenic microbiota

Autophagy
+ Mutations in autophagy loci
+ Implications for granuloma formation

Dysbiosis

efective microbiota control—=Dysbiosis
Phagocytosis
+ Altered phagosome function

Microscopically Symptomatically

Inflammation

- Loss of barrier integrity
+ Induction of pro=inflammatory

cytokines
. r

+ Diarrheafweight loss
* Abdominal pain & cramping

Ulceration/Fibrosis

i !

* Lesions in intestinal epithelium + Profuse Gl bleeding
= Fibrotic scarring * Obstructions
LS s

Metaplasia/Cancer

Sekirov I. Physiol Rev 90: 859-904, 2010;



Otofaji bircok immunolojik olayda rol oynar

Protein ve organellerin degradasyonunda Activation of

rol oynayan selller bir yol interferon production ‘
in plasmacytoid Suppression of
. . Il . . dendritic cells interferon production
Sitoplazmik donusumu saglayan lisozoma in fibroblasts

bagl hucre i¢i yikim mekanizmasi (&me and macrophages
»

Pathogen degradation |

Autophagy induction

s 5 + Starvation
@9 ) Autophagosome « Growth factor deprivation
N + Immune signals:
\, . IFN-y
Reactive % TNF
Yo TiRs
| PKR-eIF 20 kinase
RIG-I-like P Jnk
ot S FADD
= . | &/ Immunity-related GTPases
iy
"‘Q MIlC ey Autophagy suppression

Eﬂ , i v » Nutrient abundance

\&, o f L/ * Insulin-Akt-TOR signaling
v N * Immune signals:

f;; MHC class 1| IL-4
Snigen preseniaton nsolation  AutophagosomelLysosome  Autolysosome IL-13

FADD

Immunity-related GTPases

(%2 by s

A 7 s Tk W Cell
> ﬁ_f,;':' %/ —» sunvival and death——» clj.ym;l::hocytet
& 2 o dackions’ evelopmen

7

Reviewed in Virgin and Levine Nat Immunol.



Mukozal
Homeostasis

fekto
hiicreler

egilatd
hiicreler

Thl
Th2
Thlv

CD4*CD25"

IBH’daki Mukozal Inflamasyon
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BAKTERILER

Th1 Th2

TNFa IL-13

IL12 IL-5

IFNy IL-4
Crohn Hastahg Ulseratif Kolit

"MORE BACTERIA MORE IBD”




Barsaktaki immun-nonimmun hucreler
arasi etkilesimler

Non-immune cells

Epithelial cells CD8+T

\\ e _— , CD4+Th
-y : Th2
IAYA - e - - - - ) Th17
U //:/,__ Tregs
Dendritic cells ." .\

.\\-q— )/|

Aok M_:_}’

r - T cells
-

o

Macr‘npl;mges Lhnate
immunity

r —— _f':
-

Neutrophils

NK cells _ s m |
b 4

Platelets Endothelial cells Mesenchymal cells Extracellular matrix

Non-immune cells

Denese S. Am J Physiol Gastrointest Liver Physiol 300: G716-G722, 2011.




IBH’da Defektif Inmun Regiilasyon

IBH’da kontrolsiiz inflamasyona yol acacak sekilde
inflamasyonun supresyonu degisir

Gene knockout (—/-) ve transgenic (Tg) mouse kolit
modellerinde:

 Spesifik sitokinlerin delesyonu (orn, 1L-2, IL-10, TGF-
) veya onlarin reseptorleri,

T hucre antijen taninmasi ile ilgili molekullerin
delesyonu (orn., T hucre antijen reseptorleri)

- Intestinal epitelyal hiicre bariyer fonksiyonuyla
etkilesme (orn., N-cadherin, mukus glycoprotein, NF-
KB)

kolit veya enterite yol acar



IBH’da Defektif Inmun Regiilasyon

CD4+ T hucreleri 3 tiptir:.

« TH1 hucreler [interferon (IFN) y] — CH'ni andiran
transmural granulamatoz inflamasyonu indukler

« TH2 hicreler (IL-4, IL-5, IL-13) — IL-13 sekresyonu UK’
andiran yuzeyel mukozal inflamasyonu indukler

 TH17 hucreler (IL-17) — notrofillerin ortama
cagrilmasindan sorumludurlar



IBH’da Inflamatuvar Kaskad

* T hucre aktivasyonu

o Inflamatuvar sitokinlerin (IL-1, IL-6, ve TNF-
alfa) salinimi

* Fibrogenez, kollajen uretimi, doku
metalloproteinazlarinin aktivasyonu

* Lokal kan damarlarinda koagulasyon
kaskadinin aktivasyonu
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Genetik
NOD?2 duyarhhk ILZSR
IL1
’)A(\E(siGLl 0. innate ve adaptif STAT3
‘a(\@ e\G‘\ immunite, inflamasyon, XBP1

ER stress /otofaji

>

Antibiyotikler _
' Sigara
Dilet £
Enteropatojenler NSAII
Apendektomi

IBH Patogenezi

Kaser A. Dig Dis 2010
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IBH Patogenezine Hipoksinin Katkisi

Epithelia

Fibroblasts —aga@V” =5

N PMN Hypoxia

ndothelia | 3

\ ; "-/. , i\\ (
- : : /
Macrophage Pathogenic angiogenesis
- AR « Vascular leak
2 VEGF-A
3, -

4
hag

> \ « Reduced NO production
* 3 - Increased WBC adhesion
VI~ - Abnormal vasodilation

Glower LE. Gastroenterology 2011



Vascular
endothalium

T cells

Thymic-derived
natural regulatory T cells

uptodate



Crohn Hastaligi

AIEC infeksiyonu,
intestinal loopun
kolonizasyonu

ve inflamasyonu

Healthy
ileal mucosa

CEACAMG6
'\. ot ~
-‘ Intracellular
bacteria

<~—

TLRS

IL-8 CEACAMGE
CCL20 induction

% / %/‘

and dendritic TNF-c IFN-y

cell recruitment / f

Ch k12
' ) — | Th1

Intramacrophagnc
bacteria

Chassaing B, Darfeuille-Michaud A. Gastroenterology 2011;140:1720

Inflamed
ileal mucosa

aJ
- )
Intracellular

‘5:{;;}—/%

Dendritic Intramacrophagic
=,._cell bacteria

(& : 1 2 ‘
% [ Thi Th17 G

\\l{l

IL-6 TNF-c TNF-a
IL-12 IL-17
IL-23 IFN-y




lleal
mucosa

o

AIEC expressing
t 1

pili variant

—

S

Abnormal CEACAM6
expression

AIEC colonization médiatez B
by type 1 pili-CEACAM6
lnteraction

/

Increased AIEC intra-epithelial and
intra-macrophagic replication

lleal mucosa
AIEC with ;
intracellular =\
replication
ability =

x——«é}
Autophagy defects\/ 7 3
| (ATG16L1, IRGM and -
Nod2 mutations) -

[ Crohn's disease l

Chassaing B, Darfeuille-Michaud A. Gastroenterology 2011;140:1720

AIEC’nin Crohn hastaligina yol agma mekanizmalari

lleaf mucosa

LAY

AIEC expressing
outer membrane
3 vesicles
o [#)
= NPT
s (rem— .

o N
o0 s

- DV

Increased Gp96
expression associated
with ER stress

AIEC internalization via
OMV-Gp96 interaction

\

LPF-dependent AIEC
interaction with M cells

AIEC expressing
\ long polar fimbriae

Increased number of M cells
associated with Nod2 mutations




ER stresine UPR’nin hazirlanmasi, otofaji , intraselluler
bakteriyel ve viral algilama arasindaki immunogenetik iligkiler

ER stress and
unfolded protein response
[XBP1, AGR2, ORMDL3, Ern2
(IRE1B), Mbtps1 (S1P)]

Goblet cell Intracellular

(myco)bacterial
and viral sensing
(NOD2)

Autophagy
(ATG16L1, IRGM, >
LRKK2)

Kaser A. Dig Dis 2010




Crohn Patogenezi: Intestinal Mikrobiom, Genetik ve (}evresel47
Faktorlerin Etkilesimi

Host genetic factors Environmental factors

+ NOD2 « ITLN1 < IRGM » Antibiotic

- XBP1 - HNF4 - ECM1 - Diet

-DMBT1 - ATG16L1 - DLGS * Hygiene
L |

v

I Healthy gut Pathologic gut l

\ \

I Normal microbiota ] I Altered microbiota/dysbiosis ]

Commensal Anti
Dacieria inflammatory
% % %[ h‘;‘x::".e:’ia 3 %
Harmful / n u SN u -

% bacteria Defensins
> IgA, IgG

\_ ~0 0 D 0
¥ e R B

( ' ) | \ Damaged epithelial

Epithelial _ { / ( ' ) barrier, increased /
barrier ‘ { ' , . bacterial adherence | |
\ | I / I\ I ‘ and translocation \

Lamina / \/ .

propria ~|
0

[ Physiological inflammation ] Chronic inflammation

\ 4

I Homeostasis ]

Chassaing B, Darfeuille-Michaud A. Gastroenterology 2011;140:1720



