T~k AE |
TREBEEARFFEHLFIX
Email: bzxiang@hkbu. edu. hk



Wi 71 Bk 4% A4

(Irritable bowel syndrome )

 Symptoms of recurrent abdominal pain Mannin
or discomfort and a marked change in o 9
bowel habit for at least six months, with Criteria
symptoms experienced on at |least three RS
days of at least three months. Two or ROME
more of the following must apply:

Functional

Gastrointestinal
Disorders

*Pain is relieved by a bowel movement —

Second Edition

*Onset of pain is related to a change in
frequency of stool

ROME 111

*Onset of pain is related to a change in the
appearance of stool
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Visceral Hypersensitivity
A I e LR

Abnormal Gut Motility and
Secretory Disorders
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Autonomic Nervous System
Dysfunction
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Mayer EA, Tillisch K. The brain-gut axis in abdominal pain syndromes.
Annu Rev Med 2011;62:381-96.
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The neural, immunological, endocrine and metabolic pathways by which the
microbiota influences the brain, and the proposed brain-to-microbiota component
of this axis. Putative mechanisms by which bacteria accebsdimeand influence
behaviour include bacterial products that gain access to the brain via the
bloodstream and the arpostrem, via cytokine release from mucosal immt
cells, via the release of gut hormones such as 5-hydroxytryptamHig) (flsom
enteroendocrine cells, or via afferent neural pathways, including gus veerve.
Stress and emotions can influence the microbial composition of thiergugh the
release of stress hormones or sympathetic neurotransmitteirsflinatce gut
physiology and alter the habitat of the microbiota. Alternatively, stosss
hormones such as noradrenaline might influence bacterial gene expression or
signaling between bacteria, and this might change the microbial corop@sitl
activity of the microbiota.
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Atypical benzodiazepine
Modutates autonomic responses
+ Dextofisopam

K-Opioid receptor agonist
Activates opioid recepfors, which may
+ visceral sensation

= Asimadoling

Dopaminergic antagonist
Leads to prokinetic effects

«  |topride o

CFTR and chloride channel modulator
1BS-C: GC-C receptor agonisis

= Linaciolide

« Plecanatide

I1BS-C: chloride channel aclivator

»  Lubuprostone

1BS-0: chloride secretion inhibitors

«  Crofelemer

Bile acid modulators

Bile acids accelerate CTT, tMI & secration
= Chenodeoxycholic acid '

+ |BAT inhibitor, A3309

Serotonin receptor modulator
Agonist for IBS-C: accelerate Gl transit

& siter visceral sensation

» 5HT, agonist; prucalopride, mosapride

» Selective 5HT, partial agonist: tegaserod
» Parial 5HT, agonist: pumosetrag

Antagonist for 18S-D: slow Gl transit and
4 visceral sensation
= SHT, antegonist: aleselron, ramosatron

Tryptophan hydroxylase-1 inhibitor
+ Gl leval of serotonin
= LX1031

CRF antagonist
} G| motility and visceral sensation

- » Paxacerfont

= GW 876008

Oral carbon adsorbant
Adsorbs luminal substances including

* serotonin and bile acids

=  AST-120




imZiEl + B2 (lrritable bowel + irritable brain?)

Early life
Genetics
Prematurity
Perinatal traumatisms
Childhood trauma
Environment

CNS / \\

Health beliefs ENS and intestinal

Coping Brain-gut axis | | Physiology
Personality CNS-ENS Motility
Psychological distress Visceral hypersensitivity
{e.g., anxiety, depression, Inflammation
somatization)
Abnormal central
processing sensations
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Psychosocial stressors
Life events I

-~
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IBS
Symptoms

illness behavior

Daily hassles

Outcome
Symptom severity
Treatment response
Health care use
Health-related quality of life

C N S Cerebral cortex,

Limbic system

Brain stem & Hypothalamus

Vagal Splanchnic
pathway pathway

Enteric Nervous
System (ENS) Enteric afferents

. & interneurons
SECRETION ‘:j E: é MNewridrasmiliers
MOTILITY E 7’ :-"':I Neuriqpeptites,
BLOOID FLOW = = Oiber chemieat and
Mechandcad stimuli




ET¥IBSRYEE) AR R EL IR

We found reasonable evidence to support the use of smooth-muscle relaxants
for abdominal pain. In contrast, the benefits of bulking agents remain
unproved despite a large number of trials. Loperamide seems to tieveffe

for diarrhea. The potential efficacy of psychotropic agents should be
confirmed in well-done, adequately powered trials. Newer agents,

specifically 5-hydroxytryptamine—receptor antagonists, seem promising,

the amount of evidence to allow a definitive statement on thezaeffiis
insufficient at this time. Finally, the durability of treatmeffects over

longer intervals requires careful examination.

A[mals of |ntema| MEdiBi“E Pharmacologic Treatment of the Irritable Bowel Syndome: A

Systematic Review of Randomized, Controlled Trials

ESTABLISHED IN 1927 BY THE AMmBrican COLLEGE OF PHYSICIANS
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Linear thinking model

l

Cause | m—————— | Effoct

One Drug

for One Target
for One Disease

Clear cause, with single
target/pathway

New drug development

Bacteria-induced disease
Peptic Ulcer

Circle thinking model

Chinese Medicine 5 Elernents and Organ Correspondences
Fire
.
Trsnt e

Small

Tntestine
Eaxth
Yellow

S

One formula
for multi- Targets
for One Syndrome

Chinese medicine system
3000 years
100,000 formulas
Syndrome-based approach
Personalized therapy
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Affecting digest & > Change of bowel
‘ absorb of food habit J
Very importantly: Stagnation of Liver and Deficiency of Sple@a are the key mechanism

of IBS, not just for the abdominal pain, diarrhea or constipaton, and also the major
reason for IBS recurrence.
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Chinese herbal
formula

Multi- Multi-targets
components
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The Concept of a Svslematic Review

Mechanism
Modification v,
Basedon | ¥ [ o | "mpm
¢ Experience
Consensus . Patent
Review W\ ' " Application .
by Safety and SFDA New Drug
Effectiveness Development

S. Review



%41 {h Systematic review

1. 200 classic formulas
2. Key—Important formula for painful diarrhea (IFPD)

3. Systematic review about IFPD effect for IBS patients-
(Publication in J Altern and Complemt)

O Important Formula for Painful Diarrhea
(JRBEZETF) * Rhizoma Atractylodis Macrocephalae (Bai zhu i)

* Radix Paeoniae Lactiflorae (Bai shaof % )
* Pericarpium Citri Reticulatae (Chen pi/l% 5 )
* Radix Saposhnikoviae (Fang fengfz X.)

Conclusion: There is evidence to indicate the potential usefulnelSRDfA for IBS
patients. The results were limited by the poor quality and heternbgehéese
studies. Further studies with carefully designed, randomized doubleb|iraizebo-
controlled trials will be needed to confirm the effectivenes&BD or IFPD-A for
IBS.
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Clinical experience + Consensus among experts

1. Why delete?

Pericarpium Citri Reticulatae (Chen pi/f4% %) and
Radix Saposhnikoviae (Fang fengfs &)

2. Why add?
Cortex Magnoliae Officinalis(Hou Po/& #)

Semencoicis Lachryma-jobi (yiyiren /& 3x4=)
Polygonaceae (Huo Tan MukX % #)

Fructus Terminaliae Chebulae(he zi&T 1)
Rhizoma Corydalis Yanhusuo(Yan Hu Suoft 3] %)



* % 7 Pre-JCM 1602

Go through the case study in clinic

Rhizoma Atractylodis Macrocephalae (Bai zhu#& i)
Radix Paeoniae Lagtiflorae (Bai shaof #j )

Cortex Magnoliae Qfficinalis(Hou Po/E#)
Semencoicis Lachryma-jobi (yiyiren /& 3x4=)
Polygonaceae (Huo.Tan Muk % &)

Fructus Terminaliae.Chebulae(he zi# ¥)

Rhizoma Corydalis Yanhusuo(Yan Hu Suo#t 3] %)



8 7 Preclinical study about JCM 1602 effect

1. Analgesic effect in mice model

2. Anti-diarrhea effect in Castor oil-induced diarrhea and
magnesium sulphate-induced diarrhea in Mice model



7 7 Finalization of JCM 1602 with fixed dosage

Rhizoma Atractylodis Macrocephalae (Bai zhu& i)
Radix Paeoniae Lactiflorae (Bai shao& % )

Cortex Magnoliae Officinalis(Hou Po/E#£)

Semen coicis Lachryma-jobi (yiyiren £ 54=)
Polygonaceae (Huo ']'an Muk % %)

Fructus Terminaliae Chebulae(he zi#T-¥)

Rhizoma Corydalis Yanhusuo(Yan Hu Suct #1 %)
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Funding source and Team

e |ITC of HKSAR
e Team
Faculty of Medicine/ CUHK
School of Chinese medicine/HKBU




&R a3 B Clinical Trial Design

Following Rome Il criteria
Randomized double blinded placebo controlled study

iGastroenterologists: symptom assessment & QOL

-—

2 weeks 8 weeks

‘ ‘ TCM Practitioners
Physicians

8 weeks

|



B E 4B Trial Results

e 8 weeks TCM > placebo> holopon

* 16 weeks TCM>placebo>holopon
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Patent

Z1.2006-1-0146331.1

Rhizoma Atractylodis Macrocephalae (Bai zhu#& i)
Radix Paeoniae Lagtiflorae (Bai shaof #j )

Cortex Magnoliae Qfficinalis(Hou Po/E#)
Semencoicis Lachryma-jobi (yiyiren /& 3x4=)
Polygonaceae (Huo.Tan Muk % &)

Fructus Terminaliae.Chebulae(he zi# ¥)

Rhizoma Corydalis Yanhusuo(Yan Hu Suo#t 3] %)

+EST BRC(150.0000-250.0000) Scan Faag=175 0V JCICM-Formulation_pos.d

.
TEM T

k

H I P P B LJL‘L L;J T, q_ e ——

{ ) ] ] 3 [ ] ] [ b 01 2 5 4 5 6B 7 B B
Counts vs. Soquisition Time (min)




Mechanism study design

e Post-infection IBS model

e Early life stress IBS model



Study design: JCM1602 for PI-IBS rats

}
AWR test AWR test
(AW post TNBS) (4W post TNBS)

[ | 1 | | l
JCM JCM JCM

[WaterJ [DCPAJ [ng/ng [2.4g/ng [4.8g/ng

|

l 2 W treatment
| | | ]

( N\ [ \ [ A ( A
Visceral pain EC cell number 5-HT content TPH expression
(AWR & EMG) (Silver staining) (CE) (Western blot)
SERT expression|
(IHC)

- AN AN J J
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Study design:
JCM1602 for
NMS rats

AWR test AWR test
(AW post NMS) (4W)

: l

———/

l 2 W treatment

—

(AWR & EMG) (Capillary /distribution (Western blot)
electrophoresis) (Silver staining) SERT expression
(IHC)

\_ AN /L /L /




Effect of JCM-16021 on visceral hypersensiti
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TNBS+water 11" |

vity in PI-IBS rats

TNBS+JCM 4.8 gj;lkg DRSS ' S e
‘essure 80mmHg Pl- P SR PlI-
g IRS+nCP IDCL 1M
g 10 " B
£ = %L T "L 200
gg i % ,/// ? E 150+ -
% ) :- % % % E 100+ /f: -
5_.: 0 saline  TNBS  TNBS mﬁ Té Tﬁ E 504 ] % // ?
water pCPA 12.](:!.&.1;:1 ‘gm;_s (Ii_,; . é % 4

(# p<0.05vs. normal rats, <0.05,vs. PI-IBS rats)

JCM-16021 (gikg)

JCM-16021 attenuated visceral hyperalgesia in PI-IBS rats



Pressure of visceral pain threshold
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Baseline

NMS-Vehicls(80mmiig)

Bassline

NMS-high dosage
formula(EommHg)

AUG change from basline

AUC change from baselne:

JCM 16021 and visceral pain in NMS rats
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[] Before treatment
W After treatment
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@ Neuron
1 & EC cell

5-HT released
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The effect on anti—diarrea of the
formula
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NORMAL PLACEBO HIGH- MIDDLE- LOW- POSITIVE
NORMAL DOSAGE DOSAGE DOSAGE
groups

vs.before treatment,
** p <0.01,***p <0.001
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JCM16021 # MAPK pathway # /&

Balloo I | ’? i
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; il o’ "':}) °f Target of PF analgesia

= CRD = E“‘—L:;":-‘:l

& ’
EMG AWR Mechanism of PF analgesia Lov. HPLC [HC analysis of ¢-fos
# Dose dependent test  » Time dependent test » Effect of PF by Lcv. injection  » Kinetic cerebral distribution of PF » Effect of PF in VIMH

3: ./.J:Ehi—r i -u-::: 1 | ‘ |
& “f
. = e | | |‘
e j_ 40
AWR Test e g _|~ LA i
Fifect of antagonists and ,
neurotransmitier depletor Microdialysis coxpled with Capillary Electrophoresis
on PF’s analeesic effect » Effects of PF on extracellular glutamate and aspartate

» Opioidergic pathway Western blot analysis of p-ERK and p-CREB
» Serotonergic pathway ¥ Effect of CED, NLE and PF on protein expression THC analysis

R ety = Effect of HMDA receptor on CRD-induced ERK activation of p-ERK and c-fos

» & denosine A receptors
w Effect of Adenosine A receptor on CRD-induced ERK activation ¥ Effect of CRD, NM3 and FF
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Serotonin pathway
MAPK pathway
Calcium Pathway
PAR-2 Pathway
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Targeted pathway

The Conzept of 2 Systematic Revew

Un-targeted pathway
My Modification

.m”:nmp;; | f.‘
o Based on B ¥ © e | Compound from
Experience / ' E>

9 © 17 Formula
Systemat: Feview co nsensus \ | J ]

Safety and Pathways-based

Effectivenes compound
S. Review modification

O
nIp paseq spunodwod MapN
O
39204d Juswdojanap Bnip mapN

JCM16028941a]: Version 2
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