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RAPIDLY CONVERGING AREAS:

Gut microbiology, nutrition and immunology & pharmacology. -Pain

-Cognitive IR

- fatigue

Inflammatory cells

' GPR43- receptors
# -TRP receptors

-Short chain fatty acids SCFA
-Gas
- Gut inflammation
Cytokines (eg. IL-
Inflammation
- fatigue




Functional gastrointestinal
disorders (FGID) —incl IBS

Colorectal cancer
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Inflammatory bowel
disease (IBD)

(Crohn’s disease, ulcerative colitis)

CHRONIC
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Core gquestions: Can events occurring in the gut
Impact on systemic events ?
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PAIN:

1. Can we use diet to relieve gut symptoms?
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Major symptoms associated with functional bowel
disorders (“Irritable bowel syndrome -IBS”)
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FODMAPs = poorly absorbed short-chain carbohydrates

XS Fructose Lactose Fructans GOS Polyols

Fructans
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Lactose

Fructans
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How FODMARPS act in the gut  Large intestine

Small intestine

Luminal distension

water delivery Altered motility

Pain, bloating, distension, wind,

gas production constipation +/- diarrhoea
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What are the causes of IBS?
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“Normal”
low intensity
stimuli
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Enteric
nervous
system

“Abnormal
"high
Intensity
stimuli
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PAIN REDUCTION:

Low FODMAP diet acts on luminal distension
(less gas, less water motility)
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PAIN- new pathways and other
dietary factors involved with pain
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TRP receptors (cation channels):
Key receptors in pain-sensing

capsaicin, ;
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Inflammation:

2. Can events occurring in the gut impact
on other metabolic events?
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Gut Inflammation: Systemic Events

Inflammation

-Cognitive Impairment

- fatigue
Cytokines
nflammation
Cytokines
- Inflammation
- fatigue
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GUT INFLAMMATION:
Inflammatory bowel disease
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2. Gut Inflammation: Effects on cognitive
dysfunction and fatigue.

Daniel Van Langenberg, Greg Yelland, Peter Gibson

DR van Langenberg, PR Gibson. Systematic Review: Fatigue in inflammatory bowel
disease. Aliment Pharm Ther 2010; 32 (2): 131-143.

G Morrison, DR van Langenberg, SJ Gibson, PR Gibson. Chronic pain in inflammatory bowel
disease: characteristics and associations in a hospital-based cohort. Inflamm Bowel Dis 2012
[submitted, under review]

DR van Langenberg, P Della Gatta, B Hill, S A Warmington, D K Kidgell, PR Gibson, AP Russell.
Identification of molecular factors regulating skeletal muscle mass and function in patients with
Crohn’s disease. Clin Gastro Hepatol 2012
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How we measure changes in cognition:
The SCIT
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U-Stimulus & Mask
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Outcome measures

23
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Example-How we measure changes in cognition:
SCIT (Greg Yelland).

==Group A
-B-Group B

SCIT-E (%)

64 80 96
Exposure duration (ms) '

7 MONASH Univers Slower response time in Group A



Fatigue in Crohn’s disease

Physical

Subjective:

weakness, inability to
complete/initiate task

Objective:

measurable decrease in
performance with repeat/
prolonged activity

Cognitive

Subjective:

difficult concentrating,
thinking clearly

Objective:
measurable decrease in

cognitive function or
Rerformance (eg SCIT)

Affect

Subjective

decreased motivation,
low mood, no energy

Daniel Van Langenberg, Greg Yelland, Peter Gibson
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Changes in cognition: The SCIT

Crohn’s disease vs Controls

Daniel Van Langenberg, Peter Gibson and Greg Yelland

Head Tail

650+

- Crohn's
Controls

Response time (msec)
(o))
o
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Slower response time in Crohn’s
P subjects across all response times ... .



2. Gut Inflammation: Effects on fatigue.
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Fatigue in IBD:

Prevalence in Australian IBD clinic (%)
p<0.01

p<0.01

O Physical FIS..

Controls
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Muscle force and fatigue in CD vs Healthy:

Methods:
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Muscle force and fatigue in CD vs Healthy:

7 MONASF

= = N
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Torque (Nm) above baseline
ik

NO significant difference in maximal
muscle force (strength) between CD and
controls*

— Crohn's
Controls

Sharper decline in torque in CD =
T Muscle fatigue in CD
compared with controls

10 2n 2N
] * when controlling for confounders:  age,
Number of contractiot gender, BMI, muscle CSA

DR van Langenberg, Clin Gastro Hepatol 2012



2. Gut inflammation: Muscle fatigue in IBD.
Possible causes.

It is Important for inflammation to be controlled as
this may have systemic effects for that individual
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3. Gut Inflammation IBD:
How to treat inflammation in the gut?
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Complex plan't polysaccharides

Inflammatory diseases:

6lonic epithelium

Main energy source
Less oxidative DNA damage
Regulation of proliferation
Maintenance of barrier functio
Tumor suppression
Cytokine production

+

Gut microbiota

Mz M
one deaoetylase m i &k GPR43

inhibition

Ggs;(ﬁA Enhanced ROS burst
More phagocytosis
Induction of apoptosis
Modulation of recruitment
Cytokine production

Charles Mackay, 2011. Nature Immunology, Jan , p5.

colitis , asthma, and arthritis.
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How do we generate SCFA?
-Bacterial metabolism of Dietary Fibre
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Different fibre types have different effects- in a
healthy gut.
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Dietary fibre utilization and transit time In
Healthy and patients with IBD (in remission).
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Healthy vs IBD: Input-output on usual diet

Healthy controls
(n=11) (n=11)

27 g/d 16 g/d

|Fibre
utilisation

Starch 0.4 *Transit

Non-starch 39
polysaccharide

James et al
ECCO 2012
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IBD Patients (in remission): Effect of adding
RS (159)+ wheat bran (12g/d) on whole gut transit time

Normal fibre | fibre

® Low RS/WB utilisation utilisation
(~90%) (~60%)

m High RS/WB

Controls (10) uc (17) uc sped up (7) UC slowed, H&o pr
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3. Can we use diet to control the type of
bacteria that grows in our bowel?

Yes we have recently shown this.
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How to change gut microflora

A flourishing Devastation Left alone, weed-like
gut ecosystem by antibiotics species run wild

o

Bypass the weeds? {}

Probiotics Prebiotics

What about diet?

X MONASH Univers Restored ecosystem

(taken from: Nature 2012, vol 489/no. J7211015)



Problem with our low FODMAP diet-
It reduces the intake of natural dietary prebiotics

High FODMAP

»—- fructans, GOS, polyols
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Long-term effects of restricting FODMAP
carbohydrates:
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Potential health benefits of FODMAPS

The low FODMAP diet may have an impact
on these
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Potential ‘downside’ of the Low FODMAP diet
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Summary: Gut, diet and systemic events
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