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Chronisch entzundliche Darmerkrankungen
und Infektionsmedizin
spDarmbarriere als ,first line of defense” gegen Darmmikrobiom
»Komplikationen von CED: Abszesse, Fisteln, Peritonitis, toxisches Megakolon
mB)Therapie im Spannungsfeld zwischen Immunsuppression und Infektion
B)Therapie assoziierte infektiologische Komplikationen:
Hopportunistische Infektionen unter Mehrfachimmunsuppression
BReaktivierung latenter Infektionen (TBC, Hepatitis B)
mKomplikativer Verlauf: CMV-Colitis, Clostridium difficile Infektionen
BProbleme bei der initialen differentialdiagnostischen Abgrenzung:

BYersiniose, atypische Mykobakteriose, TBC, infektiose Colitis,
post-infektioses Reizdarmsyndrom



Chronisch entziindliche Darmerkrankungen
und Infektionsmedizin
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Understanding mechanism (s) of action of antimicrobial
peptides: netting the enemy

I Defensins at work...

)‘ '; Raschig et al.
¢ %" PloS Pathogens,
. March 2017

modified Art version for
title illustration (left)




Paradigmenwechsel im Verstandnis chronisch
entzundlicher Darmerkrankungen
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Paradigmenwechsel im Verstandnis chronisch
entzundlicher Darmerkrankungen
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Intakte antimikrobielle Barriere
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m&\““% schutzt uns vor Entzindung und Tod
- Wandel der Krankheitskonzepte - Forschung am UKT
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Impaired Wnt pathway and
defects in paneth cell
antimicrobials in ileal CD

Reduced expression and Defective antimicrobial Microbes can invade and Recruiting inflammatory
redox activation of HBD1, activity or mucus barrier translocate in/over the immune cells and
diminished inducability of barrier overshooting adaptive
HBD2 in colonic CD responses

Impaired Notch pathway and
goblet cell differentiation

factors in UC Ostaff, Stange, Weh
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Intakte antimikrobielle Barriere

R schiitzt uns vor Entziindung und Tod
- Wandel der Krankheitskonzepte - Forschung am UKT

Host-pathogen interactions
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Impaired Wnt pathway and
defects in paneth cell
antimicrobials in ileal CD
Reduced expression and Defecgive antimicrobial Microbes can invade and Recruiting inflammatory
redox activation of HBD1, activify or mucus barrier translocate in/over the immune cells and
diminished inducability of barrier overshooting adaptive
HBD2 in colonic CD responses

Impaired Notch pathway and
goblet cell differentiation
awgors in UC
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Paradigmenwechsel im Verstandnis chronisch
entzundlicher Darmerkrankungen - Therapie?

Remissionsinduktion

Schub mit
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Chirurgie

W bei Komplikationen
B immer erwéigen als
Therapiealternative
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Paradigmenwechsel im Verstandnis chronisch
entzundlicher Darmerkrankungen - Therapie?
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Paradigmenwechsel im Verstandnis chronisch
entzundlicher Darmerkrankungen - Therapie?

Remissionsinduktion

Schub mit

S

=
v 0 | Bichter bis

malsSiger Aktivita

Ywozokalar Befal'  provimaler ader Colon Befal

Budesonid Prednisolon p.o. = . "
Bei leichter Aktivitat g
altarnativ: Mesalazin l

Remissionserhaltung
W Nikotinabstinenz
W stabile Remission, glinstige
Prognose': keine Therapie

Deéx

!, frihen oder hauligen

Azathioprin

bey Reaxdkven odar ntaleranz

Methotrexat sc.

Infliximab
oder cder Vedolizumab
Adalimumab

bey Rezxdkven ooar intalsranz

Ustekinumab

Bisher wenig Translation in die Therapie! TUBINGEN

{J

schwerer Aktivitit

Prednisolon p.o./iv

Steroid-
abhéngiger
Verlauf
Infliximab*® Azathioprin®
mit oder chne
Azathioprin
Adalimumab*

Methotrexat sc.*

I

Ustekinumab"” oder Vedolizumab*

Chirurgie

W bei Komplikationen
B immer erwéigen als
Therapiealternative

“Nogataw Prognosatakionn

Remissionsinduktion

Schub mit leichter bis
ma&ger Aktivitat

Froknits L Lo aahnter Befay oder
v L v
Mesalazin Mesalazin _ . Budesonid _, .
it g x A4  Prednisolon po.jiv.
]
L'yu"."—'-\‘l" iﬁ ,-'1',:m|"::nw Ramussion _1—] n‘»‘::\‘:.:‘:..-r

o -
g :xl o Steroid- Steroid- ‘
refraktérer abhéngiger |

4 Verlauf Verlauf

Remissionserhaltung l l

Mesalazin oral »
bei distalem Befall rektal Ciclosporin® i

1 1
be Hi ey Unvertraghchient Tacro“musi
odar ’* {*off label)
ooy E. coli oder
athioprin < — ”
' v Nissie Infliximab
b Rexidven oder Intolerans mit oder ohne
Azathioprin
Infliximab Adalimumab*
oder R oder "
Adalimumab | odar Vedolizumab | Golimumab
oder
Golimumab '
— - . .',-M H‘;.""J"t"'
odsy Intovaranz oger
Chirurgie
B bei Komplikationen
B Proktokolektomie/Pouch i

Vedolizumab*® =i

erwiigen als Therapiealternative

TUBINGEN

EEERHARD KARLS UNIVERSITATS
UNIVERSITAT ? «f P KLINIKUM



Understanding disease pathogenesis-

Pioneering new treatment strategies

Anti-

commensals/pathogens

microbiome

Anti-
Inflammation
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Sind anti-inflammatorische Biologika
wirklich nur anti-inflammatorisch?

Verbindung zu Barriereprotektion vorhanden?
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358 21 OCTOBER 2016 « VOL 354 ISSUE 6310 sciencemag.org SCIENCE

MUCOSAL IMMUNITY

A pathogenic role for T cell-derived
IL-22BP in inflammatory
bowel disease

Penelope Pelczar,'* Mario Witkowski,”** Laura Garcia Perez,'* Jan Kempski,'

Anna G. Hammel,' Leonie Brockmann,' Dorte Kleinschmidt,' Sandra Wende,"
Cathleen Haueis,' Tanja Bedke,! Marco Witkowski,” Susanne Krasemann,?*

Stefan Steurer,” Carmen J. Booth,® Philipp Busch,” Alexandra Koénig,”+ Ursula Rauch,?
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Fig. 4. Anti-TNF-a therapy correlates with reduced IL-22BP expression by CD4" T cells in IBD
(UC and CD) patients. (A) Correlation between TNFa and IL22BP mRNA expression, as measured
by RT-PCR (P = 0.004; r = 0.36) of specimens from the intestines of patients with active IBD. In (B) to
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‘ Ansprechen auf eine anti-TNF Therapie ist mit der
verminderten Expression von IL-22BP assoziiert!
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Sind die anti-inflammatorischen Medikamente,
die verfiigbar sind, ausreichend?
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Morbus Crohn

100- B Response” (CDAI -70)
80 4. Remission”
e B Infliximab
- ‘\}\__J_ ACCENT 1
17
o -1: ﬂ;; -;:P: [Woche] (5 mg/kg/swu)
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27 24
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Zusammenstellung Stange, Klag, Wehkamp 2013
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ORIGINAL ARTICLE

High Demand for Psychotherapy in Patients

with Inflammatory Bowel Disease

Thomas Klag, MD,* Nazar Mazurak, MD,” Laura Fantasia,* Juliane Schwille-Kiuntke, MD,’
Andreas Kirschniak, MD,* Claudius Falch, MD,* Martin Goetz, MD,* Nisar P. Malek, MD,*

Paul Enck, Dip Psych,” and Jan Wehkamp, MD*

Results: n = 631 patients responded, and complete data from n = 578 (356 Crohn’s disease, 219 ulcerative colitis, 3 unclear) were available for analysis. n =
296 had previous experiences with psychotherapy, whereas n = 282 had not. This distribution clearly determined the factor “demand for psychotherapy™ (chi-
square = 23.7, P << 0.001). When all available data were entered into a (stepwise-forward) regression model, psychotherapy demand was dependent on previous
experience (P << 0.001), fear of progression (P << 0.001), quality of life (P = 0.001), smoking (P = 0.003), and previous surgery (P = 0.005) with the total model
explaining 29.7% of the variance. The total explained variance of this model was higher in ulcerative colitis (37.6%) than in Crohn’s disease alone (25.4%).

Conclusions: The demand for psychotherapy as additional therapy in IBD depends on previous experience with psychotherapy, fear for disease

progression but also other disease or social characteristics and quality of life.

Ulcerative colitis

e Previous PT
Fear of disease Non-Smoker

progression experience

F=16.161, p<.001 F=9.865, p=.002 F=5.748, p=.018

Quality of life
F=9.192, p=.003

Demand for
psychotherapy
(ADAPT Score)

R2=0.254

= a0
e es
o S
285
n"é’t
A
>
(=]
a3

Crohn’s disease

Fear of disease
progression
F=9.69, p=.002

Quality of life
F=7.724, p=.006

Previous PT
experience

F=25.555, p<.001

Previous IBD

surgery
F=7.235, p=.008

UNIVERSITATS

KLINIKUM
L UDLINATEIN -_ | l 4 J

TUBINGEN



Was ist mit Mikrobiom modulierenden
Therapieansitzen?
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Probiotika zur Behandlung von chronisch
entziindlichen Darmerkrankungen?

201 7 W[ LEY AR AFmentary Pharmacology & Therapeutics

Systematic review with meta-analysis: the efficacy of
probiotics in inflammatory bowel disease

Y. Derwa'®* | D. ). Gracie®®*( | P.J. Hamlin® | A.C. Ford>?

Probiotics Confrol Rizk ratio Rigk ratio
Study or subgroup  EvenisTotal Evente Total Weight M-H. Random, 85% Cl Year M-H, Random, 35% Cl
4.2 1 Probiotics vs. -ASA _
Kruis (1987) 8 &0 6 53 A5% 1.41 [053, 3.79] 1997 —
Kruis (2004) 92 1a82 o1 165 90E% 1.03 [0.85, 1.25] 2004 . .
Zocco (2006) 0 8 12 60 G58%  077[0.36 165 2006 % i Probiotika vs
Subtotal [(35% CI) 27 278 100.0% 1.02 [0.85, 12
Test E'-.'en[i 140 108 [ B 5'ASA

Heterogeneity: =00, y*=.96, di=2 (P=82|, P=0%
Test for overall effect: 7= 25 (P=80)

42 2 Probiotics vs. control

Cui (2004) 3 15 14 15 .08 0.21 [0.08, 0.59] 2004 —_—

Wildt (204 1) 15 20 11 12 424% 082080, 1.11] 2011 . .
Yoshimatsu (20415) 14 a0 17 30 365% 0.82 [0.50, 1.35] 2015 3 L PI'OblOtlka VS
Subtotal (5% CI) 65 LT 100.0% 062 [0.33, 1.18]

Test events 32 42 Placebo

Heterogeneity: 18=22, y2=8.19, df=2 (P=.02), I2=76% J

Test for cverall effect: Z=1.50 (F=13}
0.01 04 i 10 100

Test for subgroup diferences: y=2 37, df=1 [P=_13), /°=55 9% Favours probiotics Favours contral

mm) Wirksam bei der Remissionserhaltung bei Colitis ulcerosa,
(nicht wirksam zur Remissionsinduktion).
mm) Keine Wirksamkeit bei Morbus Crohn. Rt
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CLiNiICAL REVIEW ARTICLE Inflamm Bowel Dis 2017

The Current Landscape and Lessons from Fecal Microbiota
Transplantation for Inflammatory Bowel Disease: Past,
Present, and Future

Jessica Allegretti, MD, MPH,*" Lindsay M. Eysenbach, BA** Najwa El-Nachef. MD,'
Monika Fischer, MD, MSc,” Colleen Kelly, MD,** and Zain Kassam, MD, MPH"

TABLE 1. Summary of Randomized Controlled Trials for UC

Disease Activity Concurrent Medications
Study n for Inclusion Allowed FMT Delivery Diosing Dionor Stosnl Control Outoome Assessed P
Moayyedi 65 Mayo clinical soore  Oral mesalamine, Emema (50 mL) liweek Unine latad W ater Complete Mayo score <=3 FMT group: 938,
etal =4 glucocorticoids, volunicers SIeTna and a endoscopic control group:
M15* Azathioprine Ant-tnfs subscore = 0 At week & 237, P =003
Rossen 48 SCCAI =4 and Thiopurines, mesalmine, TMasoduosde nal Week Patient directed Awinlogous  SCCAT =2, and =1-point  FMT growp: 7/23,
et al =11 corticoseroids {500 mL) 0 and domrs st improvement in Mayo ool grougp:
2015 week 3 endoscopic subscone af 525, P =029
week 12
Paramsnthy &1 Mayo Clinical score Oral mesalamine thiopurines  Initial Siweek Mixed wnrelated Saline Total Mayo Score =2 with FMT group:
etal 410 and methotreai prednisone ool onoscopy domors (37 SIeTna all 4 subscores =1 and 1141, control
1T endoscopic {fixed wper during study) {150 mL), dom0rs per =] point reduction in oroup: 37440,
abscomre =1 YR T T peatient) endoscopic subscone P=0.02
CImAas
Costelly T3 Mayo score 3-10  Oral and rectal mesalamine,  Initial Baseline, Anaerobically Awinlogous  Mayo score <22 and a Mayo FMT group:
et al and endoscopic thiopurines, methoiexate, colonoscopy, 2 waoeck | prepared poolad st endoscopic subscone of 1238, control
MW7 abscore =2 infliximab, or vedolizumab, cnemas at {3—4) unrelated <] at week & oroup: 335,
weoek | domrs P=0.02

Colitis ulcerosa—=>
(25-30%) Ansprechen

Morbus Crohn =2 unklar
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etal =4 glucocorticoids, volunicers SIeTna and a endoscopic control group:

M15* Azathioprine Ant-tnfs subscore = 0 At week & 237, P =003
Rossen 48 SCCAI =4 and Thiopurines, mesalmine, TMasoduosde nal Week Patient directed Awinlogous  SCCAT =2, and =1-point  FMT growp: 7/23,
et al =11 corticoseroids {500 mL) 0 and domrs st improvement in Mayo ool grougp:

2015 week 3 endoscopic subscone af 525, P =029
week 12
Paramsnthy &1 Mayo Clinical score Oral mesalamine thiopurines  Initial Siweek Mixed wnrelated Saline Total Mayo Score =2 with FMT group:
etal 410 and methotreai prednisone ool onoscopy domors (37 SIeTna all 4 subscores =1 and 1141, control
1T endoscopic {fixed wper during study) {150 mL), dom0rs per =] point reduction in oroup: 37440,
abscomre =1 YR T T peatient) endoscopic subscone P=0.02
CImAas
Costelly T3 Mayo score 3-10  Oral and rectal mesalamine,  Initial Baseline, Anaerobically Awinlogous  Mayo score <22 and a Mayo FMT group:
et al and endoscopic thiopurines, methoiexate, colonoscopy, 2 waoeck | prepared poolad st endoscopic subscone of 1238, control
MW7 abscore =2 infliximab, or vedolizumab, cnemas at {3—4) unrelated <] at week & oroup: 335,
weoek | domrs P=0.02

Wie? Was? Von wem? Wie oft?

Colitis ulcerosa—=>
(25-30%) Ansprechen

Morbus Crohn =2 unklar
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Multicenter Study of Modified Release

Phosphatidylcholine “LT-02” in Ulcerative Colitis:
A Randomized, Placebo-Controlled Trial in
Mesalazine-Refractory Courses

Max Karner, MD!2, Andreas Kocjan, MD3, Juergen Stein, MD, PhD?, Stefan Schraiber, MD, PhD®, Georg von Boyen, MD, PhD&7,
Peter Usbel, MD®, Carsten Schmidt, MD, PhD, MA®32, Limas Kupcinskas, MD, PnDY, lon Dina, MD, PhD*213, Frank Zuelch, PhD,
Gerhard Keilnauer, PhD* and Wolfgang Stremmel, MD, PhD?

OBJECTIVES:

METHODS:

Maan SCCAI

o . n w9 - w o «© L
't 1 i I i i i I i

.
o
)

Phosphatidylcholine is a key component of the mucosal barrier. Treatment with modified release
phosphatidylcholine aims to improve the impaired barrier function. The primary objective is to
evaluate the efficacy of LT-02, a newly designed modified release phosphatidylcholine formula,
in a multicenter setting.

This is a double-blinded, randomized, placebo-controlled, superiority study conducted in 24
ambulatory referral centers in Germany, Lithuania, and Romania. A total of 156 patients with

an inadequate response to mesalazine, a disease activity score (Simple Clinical Colitis Activity Index
(SCCALI)) of 25, and bloody diarrhea underwent treatment with 0, 0.8, 1.6, or 3.2g LT-02. The
primary end point was defined a priori as changes in SCCAI from baseline to the end of treatment.
The primary statistical model was a general linear least-squares model. The study was funded by the
sponsor Lipid Therapeutics, Heidelberg, Germany, and registered at http://clinicaltrials.gov/show/
NCTO01011322.

Table 5. Phosphatidylcholine (PC) for active ulcerative colitis [21]

T | P=00298
1 1 :
90 s iR : Placebo PC
= (n=40) o35¢ 16g 328
I (n=40) (n=40) (n=35)
60 | I -
&9 51 I A SCCAI -3.0 -39 -34 -4.3!
a1 Remission, % 15.0 27.5 22.0 314

SCCAI = Simple clinical colitis activity index. ! Dose response
more impressive in patients without 5-ASA!

T T
Placsto 03pUeylT02 1.8g0ayLT02 3.2 pUsyLlT0R

Am J Gastroenterol.2014




Verminderte Induzierbarkeit von
beta-Defensinen bei Morbus Crohn

Substitution?

EEERHARD K.\|€|S 555555555555
UNIVERSITAT f «f _ KLINIKUM
TURINGEN A s



The impact of human beta defensine 2 (hBD2)

HBD1
expression in
the bilary tree
(ISH)

HBD2 in the
bilary tree

3
£
Y

ARG
in case of ¥, 3

”
- '/ i
hepatolitiasis (ISH) | 7,5/;’5‘?3@

HBD1 in the
healthy colon
(ISH)

HBD2 in
ulcerative colitis
(IHC)

HDS5 in

metaplastic Paneth
cells in inflamed
colon (IHC)

HBD1 in

inflamed and

& healthy stomach
e (IHC)

HBD2 in

y Helicobacter
% pylori positive
o gastritis (IHC)

, HDS in
metaplastic Paneth
% 2 cells in inflamed
*#8*% stomach (IHC)

.. HDSin

Paneth cells of
5T the small intestine
(IHC); high-level
.. expression in
healthy tissue is
decreased in
Crohn's disease

» hBD2 ubiquitously expressed by human epithelia (not only intestine!)
» Inducible on demand , Broad antimicrobial activity!

EBERHARD KARLS UNIVERSITATS
UNIVERSITAT ? «f _ KLINIKUM
TUBINGEN A e

Wehkamp et al. Nature clin. Practice 2005



Oral appliziertes hBD?2 ist effektiv Im
Mausmodell der Colitis

DSS colitis

hBD2 5 mg/kg 2x per day, oral hBD2 5 mg/kg 2x per day, oral
10 15
x —*— hBD2
— i (]
S 0 © .
= = - Prednisolon
() > 10
2 .10 = -©- DSS control
c >
© * = **
< (8]
o
= -207 i
E = hBD2 * o 51 ol
=z -304 —® Prednisolon e
-6~ DSS control o
-40 T T T T T T T T T T [ T f
12 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
time [d] time [d]

© hBD2 5 mg/kg 2x per day, oral

E 4

X Bl nBD2

> 5 Bl rrednisolon
c -1 e —
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Armbruster et al. AG Wehkamp, unpublished TUBINGEN TUsINGEN



Weitere Mechanismen von hBD2?
- anti-inflammatorisch -

B . PBMC stimulation

Feddek
TH
Kk x

TNFa [pg/ml]
(&)
<

*kkk

0 [ o il
Medium + +
hBD2 100 pg/ml + +
hBD2 10 pg/ml + +

hBD2 1ug/ml + +
Dexamethasone + +

Control LPS

.. i USRERGE @ | S RO
Armbruster et al. , manuscript in preparation NARERT 8 [



Wenn hBD2 die Bildung von TNFa
vermindert —

besteht dann auch eine systemische
Wirkung s.c.?

|'=.:|€|I.\|€|Z-K.\I€IS UNIVERSITATS
UNIVERSITAT f <« . KLINIKUM
TURINGEN 1
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S.c. hBD2 Behandlung ist effektiv in der
experimentellen Colitis

— Armbruster et al. AG Wehkamp, manuscript in preparation

DSS colitis

20_hBDZ 0.1mg/kg s.c. - Naive 10_hBD2 0.1mg/kg s.c. N .
_ — hBD2 é Naive
X 104 -8~ DSS control 2 8 ~¥- hBD2
) - —®- DSS control
>
o =
g :|n.s.p=0.1655 > 6
o 0 s
o < 4
= *** p=0.0009 o
g 104 a *** p=0.0010
z S 27
() =
-20 T T T T T T T T T T 0 ]n.s.p 0.5427

1 2 3 4 5 6 7 8 9 10
time [d]

hBD2 0.1mg/kg s.c.

*p=0,0189 n.s.p=0,1399 Il DSS control
' . ' BN hBD2
B Naive

Histology Score
Colon Distal

DSS S.C. Nai
control hBD2 alve

EEERHARD KARLS UNIVERSITATS
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Exkurs — extraintestinale CED Manifestationen

Konnen antimikrobielle Peptide

auch bei anderen Manifestationen

chronisch entziindlicher
Darmerkrankungen eine Rolle
spielen?

EEERHARD K.\ﬁl.? )
UNIVERSITAT f
TUBINGEN
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Extraintestinale Manifestationen - spielen
Defensine auch hier eine potentielle Rolle?

ERCP MRCP

Assoziation mit chronisch entziindlichen Darmerkrankungen
= 60-80% der Falle in Nordeuropa mit CED assoziiert
» davon 75% mit Colitis ulcerosa (haufig Pancolitis ulcerosa), 25% mit M. Crohn

EEERHARD KARLS .o | o 0. UNIVERSITATS
UNIVERSITAT 4 KLINIKUM
TURINGEN A s

Rothfuss K.; in Stange EF. Chronisch entziindliche Darmerkrankungen; Schattauer 2015




Peptide Antibiotic Human Beta-Defensin-1 and -2
Contribute to Antimicrobial Defense of the

Intrahepatic Biliary Tree

Kenichi Harada,' Kazuo Ohba,' Satoru Ozaki,' Kumiko Isse,' Toshiva Hirayama,* Akihiro Wada,* and

hBD1 und hBD2 sind
in der
Gallenfliissigkeit
vermindert bei

Cholestase im Rahmen
von PSC und PBC!

Yasuni Nakanuma!

A PBC PSC
hBD-1
hBD-2
Hepatolithiasis
hBD-1
hBD-2 & 3 o
B hBD hBD-2
'
. O [ O
o W
L1 o g‘[ i 8*
g I o O i
£ - -
k] &}
[ 8 8 o L= . o
Sy i
L_BE ﬂl §
PBC PSC flepste PBC PSC gt

Hepatology 2004



Antimikrobiell aktives hBD-1 und Thioredoxin
(TXN) werden in Hepatozyten exprimiert

healthy human liver tissue

Thioredoxin

Thioredoxin und chemisch
reduziertes, antimikrobiell aktives
hBD-1 werden in der Leber ubiquitar
exprimiert!

healthy human liver tissue healthy human liver tissue healthy human liver tissue

Negativkontrolle reduziertes hBD-1 reduziertes hBD-1 253 B

_—_ s

Klag et al; unpublished data




Umgebungsmilieu kontrolliert Wirts-Abwehr -
Aktivierung durch chemische Reduktion: ubiquitares Prinzip

Reduction of disulphide bonds unmasks potent
antimicrobial activity of human B-defensin 1

. s v N ' 3 o . . \ 4., . . .5 . . 5)
Bjoern O. Schroeder"?, Zhihong Wu?, Sabine Nuding"?, Sandra Groscurth*t, Moritz Marcinowski®, Julia Beisner'g

Johannes Buchner®, Martin Schaller®, Eduard F. Slnngc? & Jan \\'chl\mn])l"”‘7 o o
o Peptide gets in shape
OX - -
Chemische Reduktion for self-defence

aktiviert hBD-1 &

The transformation of tadpole to frog and of caterpillar to butterfly are two of the
more obvious examples of metamorphosis. But molecular shapeshifting may occur
in each of us as part of our innate antibacterial defence system. SEE LETTER P.419

ROBERT I. LEHRER If shape change alone jmparted the expanded
antimicrobial range of lBD-1, then analogues

mong the immune mediators that  of this peptide in which cysteine residues are
Aﬁghl microorganisms within us, one  replaced by other amino acids should also
is human B-defensin 1 (hBD-1). This  show enhanced functior, because the cysteine-

a _
Control Lilel

0.5pug 1.0 pug 2.0 pg

a Oxidized hBD-1 b Reduced hBD-1

0 mM ¥
orT B redhBD-1

1mM
DTT

2 mM )
DTT

Schroeder et al., Nature 2011 Lehrer, Nature N&V 2011
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Antimikrobiell aktives hBD-1 und Thioredoxin
(TXN) werden in Hepatozyten exprimiert

healthy human liver tissue

Thioredoxin

Thioredoxin und chemisch
reduziertes, antimikrobiell aktives
hBD-1 werden in der Leber ubiquitar
exprimiert!

healthy human liver tissue healthy human liver tissue healthy human liver tissue

Negativkontrolle reduziertes hBD-1 reduziertes hBD-1 253 B

_—_ s

Klag et al; unpublished data




Cholestase ist assoziiert mit einer Induktion
der Expression von hBD-1 und Thioredoxin

hBD-1 copies per 20 ng cDNA

log2FC hBD-1 mRNA
expression

<

- h liver ti =

8000_h D-1 human liver tissue z
p= 00005 (¥}

a

w T :
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0-RE | /| =
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-

Control Cholestasis High CRP
(n=120) (n=17) (n=7)

human liver tissue

hBp-1 0=00024

e
L p=0.007
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& & 0@ o
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TXN human liver tissue

80000

p=0.0027

Control Cholestasis High CRP
(n=120) (n=17) (n=7)

Die Expression von hBD-1
korreliert signifikant mit
dem Grad der Cholestase
und dem Serumbilirubin
(p<0,001).

UNIVERSITAT

Klag et al; unpublisheddata rusinGin
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Cholestase in bile duct ligated mice fuhrt zur Induktion
des murinen antimikrobiellen Peptids Defb1 (hBD-1)

A B
- mouse liver tissue
20 hBD-1
5
'E __16 * 400 hBD-"I;‘BIlII‘L.IPIn mouse liver tissue
“ T
[= 3 o — -
>
[} % 12 * %3!]0 [ ™
g 9 E * ®
< 8 E . . N
fe s £ 1
£ 2 E cee rs=0.82
a4 20 gee8%e0® ¢ p<0.0001
Qo
D * ﬂ _k T T T T
0 5 10 15 20
O 1zh 18h Wh 9 50 4d rel. Defb1 mRNA expression
(norm to GAPDH)
C D
mouse liver tissue 6 - mouse livertissue_
E _ 25 == Defb3 5 _ =—=Glrx
e | Hamp a T Txnl
58 554 [ TXN
v U 15 o O T
< O < 9 . T | i
g E10 - g E2 ik |
E 2 | T T £ 2 m
E Lo T 1 L 1 1 J_ E S F

=T
o

6h 12h 18h 30h 2d 5d 14d 6h 12h 18h 30h 2d 54 14d
Klag et al; unpublished data



Regulation von hBD1 in der Cholestase

Cholestase

T Bilirubin + Gallensauren igiertes hBD-1

CAR FXR
I Einfluss auf die Homoéostase | -
I der Gallenfliissigkeit und das |
"' lokale Mikrobiom durch anti- | reduziertes hBD-1
: mikrobielle Aktivitat. ! B
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Regulation von hBD1 in der Cholestase

Cholestase

T Bilirubin + Gallensauren igiertes hBD-1

)/ CAR FXR
I Einfluss auf die Homoéostase | -
I der Gallenfliissigkeit und das |
"' lokale Mikrobiom durch anti- | reduziertes hBD-1
: mikrobielle Aktivitat. J ey

Defekte bei PSC/PBC in diesem System’
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Zusammenfassung — chronisch
entzundliche Darmerkrankungen

® O ® ¢ ® Modulation des Mikrobioms

@) @ ® Fremdstuhltransfer, Antibiotika (z.B. Rifaximin)
O Probiotika (z.B. E. coli Nissle; VSL3#3)
eo® o 0 g
) Substitution der Barriere
o O O @® Defensine?
e o © e o o ° o Lecithin
S oo Cba oy o Bt Interleukin-22?
: o T 0.0 :M.u g .' o °. ‘.« stimulation der unspezifischen Immunantwort
-'.'.',',.'- e "o o ° E. coli Nissle
Darmepithel VSL3#3
‘ ‘ Anti-Inflammatorische Therapie
Q b ‘ Steroide, Azathioprin, Methotrexat
g Q Q Q Anti-TNF-Antikérper
. Anti-Integrin-Antikérper
Anti-IL12/1L23-Antikérper

Neuere Substanzen, siehe Tabelle 1.
BlutgefaR
@ saicerium

e Antimikrobielles Peptid
‘ Rezeptor zur Lymphozytenmigration

. Zelle der adaptiven Immunantwort

6 Zytokin ?

Klag, Wehkamp; DMW, under review 2018
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Rifaximin-Extended Intestinal Release Induces Remission in Patients With
Moderately Active Crohn’s Disease

COSIMO PRANTERA,* HERBERT LOCHS,! MARIA GRIMALDI® SILVIO DANESE,” MARIA LIA SCRIBANO,* and
PAOLO GIONCHETTLY on Behalf of the Retic Study Group (Rifaximin-Eir Treatment in Crohn’s Disease)

‘Gastroantarology Une, San Camilo Forlanind Hospitsl, Rome, Italy; *Rektorat Medizineche Universitit innsbruck, Innsbruck, Austria; *Department of Clinicsl
Recaarch, Afa Wassarmann SpA, Bologna, Italy; *IBD Center, Department of Gastroenterology, Istituto Clinico Humnanitas, Rozzano, Milan, italy; SIBD Uni,
Departrnant of Clinical Mediaine, S. Orsola-Malpwghy Hospital, Unwersity of Bologna, Bologna, taly

!

Rifaximin 800 mg 1-0-1

!

#Plcebc BRFX4AOmg b SRFX200xgbd  @RFX 1200 oy bid

2%
=02

wPECEO == R A0 e RAXRO0 Mg esPb X 10 mg

Klinische Klinisches Kein : s
Remission  Ansprechen Ansprechen

GASTROENTEROLOGY 2012;142:473- 481



hBD2 verandert das Mikrobiom

Composition [%]

Genus level distribution

100- LR T s

501

Control Treated Control Treated Control Treated

Day 0 Day 7 7 days w/o hBD2

Potent —short term-modification

Oscillibacter
Intestinimonas
Clostridium
Lachnoclostridium
Streptococcus
Prevotella

Barnesiella

Enterococcus
Eubacterium
Faecalibaculum
Flavonifractor
Alistipes
Tannerella
Roseburia
Parabacteroides

Bacteroides

Lactobacillus

Koninger et al AG Wehkamp
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Von der Natur lernen- Schleimhaute des Menschen:

Rechter Leberlappen

Permanenter Kontakt
mit Microorganismen.

Geringe Infektionsrate.

Inflammation ist die
Ausnahme,
nicht die Regel!

Effective mucosal defense strategies!
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