DDW Wrap-Up: Liver 2013

Objectives

1. Obesity — NAFLD
2. ALD

1. Obesity/NAFLD, metabolic
endotoxemia overview

2/3 of U.S. Adults are
overweight or obese

1/3 of U.S. Adults have
NAFLD

* Obesity is a
critical health
problem in U.S.

Vastag, Obesity Is Now on Everyone's
Plate, JAMA 291:1186, 2004

Gut Barrier Dysfunction

Gut:Liver Axis
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Rescigno, Trends in Immunol 32:256, 2011

Metabolic endotoxemia
Altered Gut Flora

Increased gut permeability
Increased LPS/Gut derived toxins
Increased TLR4 activation

Increased TNF production

Low grade systemic inflammation
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Cani PD, Delzenne NM. Curr Pharm Des
2009;15(13):1546-58.




High-fat diet, gut flora, obesity, and NAFLD

Pivotal study — Germ-free mice less fat, but eat more!
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Backhed, et al. PNAS 2004 Nov 2;101(44):15718-23. Epub 2004 Oct 25.

Early bacterial translocation with high fat diet

A Bacterial DNA B Bacterial DNA C  Bacterial DNA
(pg 165 rRNA DNA (g 16 FRNA DNA (pg 165 rRNA DNA
fug total DNA) Iug total DNA) /ug total DNA)

MLN

a a

NG 1wk dwks NG 1wk 4wks
HFD HFD HFD

NC 1wk 4 wiks

Amar, et al. Intestinal mucosal adherence and translocation of
commensal bacteria at the early onset of type 2 diabetes:
molecular mechanisms and probiotic treatment. EMBO Mol
Med 3:559,2011

High Fat diet alters microbiota
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Cani, et al. Diabetes. 2007 Jul;56(7):1761-72. Epub 2007 Apr 24.

Obese mice have altered gut flora, and transfer
of gut flora induces weight gain
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Ley, et al. PNAS 102(31):11070, 2005
Turnbaugh, et al. Nature 444 (21/28):1027, 2006

NASH — Human Model

Before At 18 days At 21 days
BP, mmHg110/70 150/100 ---

WT, Ibs 185 203 ===
TChol 165 225 230
TG 60 220 263
ALT 20 290 528

AST 21 130 187

NASH Clinical Research
Network (CRN)
« Adult and Pediatric NASH
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Pioglitazone, Vitamin E, or Placebo for
Nonalcoholic Steatohepatitis

e 247 adults with NASH
—83 placebo
—80 pioglitazone 30mg

—84 Vitamin E 800 IU
A Manine Aminotransferase

Change from Baseline (Ufliter)

o Pl 45

Sanyal, et al. NEJM 362:1675, 2010
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New Agents

 Pentoxifylline
* Probiotics
* Anti-LPS

*Bile Acid Transport
Modulation

Pentoxifylline
improves fibrosis
and oxidized
lipids in NASH

Pentoxifylline
N=26

I} Fibrosis

IINAS

JILFTs

JlOxidized fatty acids

No change in fibrosis

Zein, et al. Hepatology 54:1610, 2011
Zein, et al. Hepatology April 13, 2012 epub.

2. Overview of ALD

of liver-
d mortality in U.S.

ikely underestimated due
to social stigma

Harwood, et al., NIAAA, 2000

ALD: Gut-Liver Axis

Disruption of
Gut Barrier Integ

Increased
Gut Permeabili

Novel Therapies in Alcoholic Hepatitis

Consortium Administration - UMMS
G Szabo
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Data collection/Statistics
B Barton Univ Louisville
C McClain

Cleveland Clinic
A McCullough

UT Southwestern
M Mitchell




UO1 Clinical Trial
Specific Aims

Aim 1: Evaluation of the effects of corticosteroids versus
a combination of interleukin-1 inhibitor plus pentoxifylline
plus zinc supplements in patients with MELD > 21.

Aim 2: Evaluation of the effects of probiotic supplements
versus standard care on improvement in MELD score and
gut mucosal integrity in patients with MELD < 21.

Aim 3: Develop new clinical trials for patients with
alcoholic hepatitis using lead compounds identified by the
translational science components of the U-01 consortium.

Aim 4: Create a data and tissue biorepository

IL-1 receptor antagonist is effective in
experimental ALD

F Pair-fed EtOH-fod
saline 1.5 mg/kg 10 mgikg 25 mgikg

Zinc improves experimental ALD

ALT (SF U/ml serum)

Serum ALT activities were measured using a Sigma Diagnostic kit.
Significant differences (p<0.05) are identified by different letters.

Zinc Therapy positively impacts multiple mechanisms of AH

Gut permeability

A
Endotoxemia
| -Zinc
N
Oxidative stress
Lt microscopy i HEE stan, 120 . N\ | .
Zinc finger proteins
N\, I
Liver injury

esterase

PDEA4 inhibition ﬂcAMP» ﬁproinflammatory
cytokines

Pentoxifylline 400 mg TID vs placebo for AH

v Intention to Treat

s PTX Treated
! or
E o84 R
g s
z o8 Control
Z 04
2 03

oz TNF in non-survivors

01

']

(] n 40 60 B0 100 120 140 160

Time (Days)

Akriviadis, et al. Gastroenterol 2000;119:1637




Pentoxifylline t.i.d. vs. steroids for AH
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De, et al. World J Gastroenterol 15:1613, 2009

PDE4 inhibition effective in experimental
liver fibrosis
Fibrosis | ’!
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Probiotics (LGG) effective in experimental ALD

P 0016 pe0 0487

Clinically relevant organ
PF AF AF+LGG damage
pe0.0015 . p={0185 Disrupted
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E 3 O Normal
s O Circadian
E Rhythms
AF+LGO
Wang et al., AJP 2011 Alcohol —_—
Wang et al., JINB 2013 Consumption

Circadian Disruption: a
Susceptibility Factor for Alcohol-
Induced Gut Leakiness & ASH?

Central & Peripheral
Circadian Rhythms

Normal Central / Peripheral Rhythms B entral {
[e.g., wrong-time eating)

Central Circadian Oock Central Circadian Clack
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Peripheral Circadian Clocks Peripheval Circadian Clocks.

Overlap Between Alcohol- & |
Circadian Rhythm Disruption-
I d Pathologi

Worse
Health
Outcomes

2Epidemiologic Survey on Alcohol
and Related Conditions, 2008

1Bureau of Labor Statistics, 2004




Saturday, Sep. 03, 2009
Midnight Snacks: More Fattening
Than You Feared?

Dy Shahreen Abedin
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Genetic Disruption

Circadian Disruption Promotes
Alcohol-Induced Intestinal
Hyperpermeability
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Summa, Voigt. etal., PLOS One (in pres_s)

Summary:
Gut leakiness is where it's at!
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Questions?




