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Overview

* Introduction to the colon
- Anatomy and physiology
- Diagnostic tools
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Anatomy
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Some facts:
An atO my - Discontinuous longitudinal muscle: taeniae coli
- Tonic contractions of circular muscle: haustrations
- Colon is never empty >< rectum
- Length 80-150cm
- Highly variable shape
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Colonoscopy (with biopsies)
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Some facts:

- Discontinuous longitudinal muscle: taeniae coli

- Tonic contractions of circular muscle: haustrations
- Colon is never empty >< rectum

- Length 80-150cm

- Highly variable shape

- You can live without a colon
B e
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Diagnostic Tools: morphological

Virtual colonoscopy
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* Storage by colon Reabsorbed

Physiology iy l\\@

» Desiccation (~ 1,9L/day) , by colon
Proximal Colon o F—— 1.9 liters/day
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Distal Colon
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Vanuytsel T. Physiology of the Colon. in Steele’s Colon and rectal surgery. In press

Physiology

Hepatic flexure

Retrograde motility patterns

0 - 200 mmHg

« Storage
» Desiccation (~ 1,9L/day)
Propulsion (16-89h transit)

Splenic flexure

100

Sigmoid

Rectum

Anal Sphincter
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P hyS | (@) | (@) gy 7 High-amplitude Propagating Contractions (HAPC)

Hepatic flexure 200 mmHg

* Storage

» Desiccation (~ 1,9L/day)

* Propulsion (16-89h transit)
» Defecation

* Fermentation

Splenic flexure 150

Sigmoid

Rectum

Anal Sphincter
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Diagnostic Tools: functional

High-resolution manometry: mainly research Pellet test: daily clinical practice

200 mmHg

10 pellets/day during 6 days; X-ray day 7
Colonic transit = number of pellets x 2,4
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Diagnostic Tools: functional

Colonic cine MRI: mainly research
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Overview

* Colonic drug disposition
- Relevance of colonic drug disposition
- Traditional in vivo drug disposition techniques
- In vivo sampling
- Application in drug disposition studies

4 .

Irritable Bowel Syndrome Inflammatory Bowel Disease (IBD) Colorectal tumors / polyps
(IBS) Crohn’s disease

Ulcerative Colitis

Hypersenstivity Inflammation Cell proliferation
Disturbed motility Altered barrier function
Immune activation

Altered barrier function
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Chemoprevention of polyps

COX-inhibitors reduce polyp formation in patients at risk

Mechanism: reduction of angiogenesis
induction of apoptosis

Membrane phosphalipids

Ischemia % l —
/ Ara?ci;nric \

Celecoxib )
Salicylic acid G cox2 COX-1
Sulindac sulfide
\> PGH2 J
/// Cell specific isomerases ~
s | N\
Prostanoids PG, TXA, PGE, PGD,

Constitutive H

Acetylsalicylic acid
Salicylic acid
Sulindac sulfide
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Chemoprevention of polyps

The New England Journal of Medicine

THE EFFECT OF CELECOXIB, A CYCLOOXYGENASE-2 INHIBITOR,
IN FAMILIAL ADENOMATOUS POLYPOSIS

Gipeon SteinacH, M.D., PH.D., Patrick M. LyncH, M.D., J.D., Roein K.S. PHiLuirs, M.B., B.S.,
Marina H. WaLLace, M.B., B.S., ERNesT Hawk, M.D., M.P.H., Gary B. Goroon, M.D., PH.D.,
Naok WakasayasHI, M.D., PH.D., BRiaAN SAUNDERS, M.D., Yu SHen, PH.D., TakasH FusiMura, M.D.,
Li-Kuo Su, PH.D., anp Beanarp Levin, M.D.
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CELECOXIB
400 mg BID, 6 mon.

SULINDAC
150 mg BID, 9 mon.

Rao et al. Curr Cancer Drug Targets 2004
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The New England Journal of Medicine

THE EFFECT OF CELECOXIB, A CYCLOOXYGENASE-2 INHIBITOR,
IN FAMILIAL ADENOMATOUS POLYPOSIS

GIDEON STEINBACH, M.D., PH.D., PaTRICK M. LyncH, M.D., J.D., Roein K.S. PHiLLIPS, M.B., B.S., i ’ Systemic Side effects (G|, Cardiac’ rena|)
Marina H. WaLrace, M.B., B.S., ERNeST Hawk, M.D., M.P.H., Gary B. Goroon, M.D., PH.D., . .
NAOKI WakaBayasHl, M.D., PH.D., BRIAN SAUNDERS, M.D., YU SHen, PH.D., TakasH FUJIMURA, M.D., Suboptlmal eﬁlcacy

Li-Kuo Su, PH.D., Anp BERNARD LEvIN, M.D.
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Ketoprofen formulation

Indirect method!

Local and tissue concentration of the drug?

KU LEUVEN

Majumdar S. Gamma Scintigraphy 2016
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In vivo colonic sampling

Normal preparation:
- 3 days of low-fiber diet
- High-volume osmotic laxatives mmm) Entirely flushes out colonic contents

- Conscious sedation + opioid analgesics =) Reduces gastrointestinal motility

Low fiber diet
(3 days)

Sigmoidoscopy
I Colonoscopy + aspiration 4 hours
B Enema
,,,,,,,, 250 mL water Start colonoscopy

Optimal cleansing method:
3 day low fiber diet (!)
250 mL of water without soap or stimulant laxatives

No sedation or analgesics! m
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In vivo colonic sampling: preparation

Optimal cleansing method:
3 day low fiber diet (!)
250 mL of water without soap or stimulant laxatives

No sedation or analgesics! w
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In vivo colonic sampling: colonoscopy
-
: . Mo
s e R
Ascending Descending
Sigmoid Colon
Rectum
Total insertion duration: 4-10 minutes m
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In vivo colonic sampling: luminal sampling
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H
_ r 4 biopsies at the level of
Last light meal (Last) glass of water (taken at the start of the colonoscopy):

Celebrex 200 mg + 240 mL water - Terminal ileum

»
B  Colon aspiration (4u) - Caecum :
- Hepatic flexure
B Enema + colonoscopy - Splenic flexure
— - Sigmoid

Only water
Aspirations <A//
Biopsies

(per region)

no water/food

Drug concentration

In vivo colonic sampling: luminal sampling

Endoscopic polyp retriever Salem sump tube Faucher tube
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In vivo colonic sampling: luminal sampling

Viscous contents

Limited amount of fluid ‘

Long aspiration tube

R
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In vivo colonic sampling: luminal sampling

Solution:
Aspiration through suction channel of the endoscope
Limited to 1 sampling point per procedure

Viscous contents
Long distance aspiration tube m

14
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In vivo colonic sampling: tissue sampling

Time and region dependent accumulation

of celecoxib
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Luminal vs. systemic exposure? w

Application in disposition studies

Series of studies in healthy volunteers

First studies: two colonoscopies (early + late)
biopsies every 15 minutes and 1 luminal aspiration at the end
plasma sampling for 24h

. | 2h30 7h3o

Time

Enema ﬁ Biopsies Plasma = = Aspiration

Follow-up studies: one colonoscopy per formulation

15



TARGID

Translational Research Center for Gastrointestinal Disorders
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