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important roles in the regulation of microcirculation [32,33], angiogenesis
[34,35], antifibrosis [36], antibiosis [37,38], and down-regulation of
proinflammatory cytokines [39-41].

The main difference between the microvascular activities of ADM and
CGRP is their comparative potencies. The potency of ADM is less than that
of CGRP, 1/3- to 1/10-fold less in rat skin [42], 1/20-fold less in hamster cheek
pouch [43], and approximately 1/300-fold less in mouse mesentery [44].
CGRP is the primary vasodilator in physiologic conditions and acts
peripherally. The major difference between the production cells of ADM and
CGRP is that the former is not produced by neuronal cells, but rather
by epithelial and smooth muscle cells and other non-neuronal tissues [45].

Daikenchuto

Non-Neuronal tissue

hn’ disease NN
i (epithelial cell)
ADM
& € :
. e o
S %®§ @@ @@S% oS¢
90 % o Anti-TNFa

Same target as infliximab (remicade)
for prevention inflammation

Microvasodilatation
Improved microcirculation

Figure 11. New possibility for Crohn’s disease management. Schematic illustration
of the mechanisms of action of DKT locally on sensory neurons of the gut as well as
on non-neuronal tissues and DKT activates the endogenous adrenomedullin
(ADM)/calcitonin gene-related peptide (CGRP) system. ADM and CGRP are peptides
of the calcitonin family and are known, potent endogenous vasodilators. ADM plays
important roles in the regulation of microcirculation and down-regulation of pro-
inflammatory cytokines (TNF-a etc.). CGRP is expressed in sensory neurons
supplying the GI tract, and plays important roles in the regulation of microcirculation.
A heterodimer complex of the calcitonin receptor-like receptor (CRLR) and receptor
activity-modifying protein (RAMP) 1 forms the CGRP receptor, while a complex of
CRLR and RAMP2 or RAMP3 forms the ADM receptor. ADM and CGRP cross-
react with each other’s receptors. So these peptides share many common points of
biologic action. DRG: dorsal root ganglion.
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One of the characteristics of the small intestines is the production of ADM by
the intestinal epithelial cells in human, rat and mouse (Fig. 10). Like CGRP,
ADM has anti-inflammatory and powerful anti-cytokine effects, and is
especially noted for its ability to inhibit TNFa [41].

Furthermore, results from preliminary studies in a rat-derived intestinal
epithelial cell line (IEC-6 cells) indicate the ability of DKT to stimulate
release of ADM from the intestinal mucosal epithelium, and to increase
expressions of RAMP2 and RAMP3 to promote the maturation of ADM
receptors (unpublished data). These studies provide strong evidence that
DKT can activate CGRP secretion from mucosal sensory nerve endings and
ADM release from mucosal epithelial cells. The vasodilating effect of DKT
was abolished in normal rats by pretreatment with an antagonist or antibody
of ADM (unpublished data). Therefore, both ADM and CGRP are key
peptides for understanding the mechanism of actions of DKT.

New possibility for Crohn’s disease management

ADM, which is a potent vasodilator in microvascular system and has
having some immune-regulatory effects, may be a potential treatment
approach in Crohn’s disease. Indeed, the anti-colitis effect of ADM was
demonstrated in mouse [40] and rat [46] models of Crohn’s disease and
acetic acid-induced colonic ulceration in rats [47]. In addition, several
investigators have suggested that the effect of ADM might play an important
role in mucosal defense as an antimicrobial peptide [37,38]. Invasion of
microbes through the mucosal barrier stimulates the host immune system and
intimately correlates with development of morbidity in experimental and
human inflammatory bowel disease (IBD).

Interestingly, in our study, immune-reactive ADM was shown to
distribute at the apical surface of the epithelial cells of intestinal mucosa. This
observation may indicate that epithelial ADM contributes to the control of
intestinal microflora. Invasion of microbes through the mucosal barrier
stimulates the host immune system and intimately correlates with the
development of morbidity in experimental and human inflammatory bowel
disease [48]. Combined results of these studies support the potential
treatment of Crohn’s disease with ADM, as exogenous ADM administration
has proven efficacy in animal models.

Other clinical and experimental studies in the field of gastrointestinal
pathology support stronger associations between CGRP, ADM and Crohn’s
disease than previously speculated [40,46,49]. Decreases in colonic flow and
augmentation of the inflammation of Crohn’s disease appear to correlate with
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decreased CGRP secretion from damaged neuronal cells as a result of
recurrent transmural inflammation; indeed experimental support for this
concept derives from studies showing the successful treatment of Crohn’s
disease with exogenous CGRP and ADM in experimental animal models of
intestinal inflammation. Although the combined results of these studies
suggest a novel approach to the treatment of Crohn’s disease with CGRP
and ADM, exogenous administration of these peptides is clearly not
practical because of the potential systemic effects of these agents as well as
the metabolic clearance which makes chronic delivery of a small peptide
impractical [16,50-52]. Nevertheless, endogenous administration of CGRP
and ADM in the experimental setting provides a protective effect in
maintaining colonic mucosal flow and decreasing inflammation; therefore,
a potential role for DKT in enhancing the local, endogenous secretion of
CGRP and possibly ADM has led to the formulation of the following
hypothesis: DKT may be effective in improving blood flow and reducing
inflammatory changes via augmenting secretion of ADM from the intestinal
mucosal epithelium, which in turn may supplement the decreased
production of CGRP from damaged neuronal tissues in Crohn’s disease
(Fig. 11).

The inhibitory effect of ADM on TNFa production has also received
considerable attention in the field of Crohn’s disease similar in many
respects to therapeutic use of infliximab -(which targets TNFa) has
advanced our treatment of Crohn’s disease [53]. Iinfliximab, a murine
chimeric monoclonal antibody against TNFa, has the disadvantage of all
foreign proteins of stimulating autoantibody production, restricting its long
term use as well as 1ts exorbitant medical cost. Despite the introduction of
the anti-TNF agents, 20-40% of patients fail to respond to initial induction
therapy, and only 60-70% of the initial responders will maintain a sustained
response at 1 year. Based on these facts, use of DKT in conjunction with
infliximab-treatment (which is currently administered once every 8 weeks)
may in theory lead to a decrease in the frequency and dosage of the
antibody treatment.

The rapidly increasing number of patients with Crohn’s disease in
- Japan has prompted an upsurge of clinical trials with DKT to collect high
quality evidence. While the level of each ingredient are underway, the
experimental studies addressing colonic vascular conductance, CGRP and
ADM production in models of intestinal epithelial cell culture, and
inhibition of various cytokines have identified specific mechanisms of
actions of the active ingredients of Japanese pepper (hydroxy-a-sanshool)
and processed ginger (6-shogaol) on endogenous release of CGRP and
ADM.
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136 Toru Kono
Parting ways with complementary and alternative medicine

This overview of herbal medicine use in Japan was designed to provide a
review of the accumulating scientific evidence of the mechanism and action
of DKT. Use of traditional Japanese medicines (Kampo), including DKT, has
a relatively ‘short’ history of 500 years of clinical use. In contrast, herbal
therapies have been used for over 3,000 years in China, as well as in Greece
and India for centuries. Only in the last 30 years, the Japanese government
has officially recognized herbal medicine as a valid form of treatment
alongside the typical western medicines. The official approval from the
government signifies the quality of Kampo as being equivalent in principle to
western drugs and with an aspect that distinguishes Kampo medicines from
herbal medicines of other countries. Licensed Japanese physicians are the
only medical practitioners able to prescribing conventional drugs and Kampo
medicines; thus, they shoulder the responsibility of establishing basic and
clinical evidence-based studies to support the use of Kampo worldwide.
Physicians and researchers who recognize the value of Kampo are
increasingly making an effort to conduct high-level studies of Kampo
formulations in addition to studies of DKT [54].

Based on recent experimental studies for the mechanisms, several forms
of traditional Japanese medicine may emerge as the leading candidates for the
next series of clinical and further experimental researches.
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BV hZUEGEFEENTF K (CGRP)
hydroxy-a-sanshool

7 KU
6-shogaol
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LLI#R (Japanese pepper) 2.2%
#2Z (processed ginger) 5.6%

AZ (ginseng radix) 3.3%

TIU b—2#FK (maltose powder) 88.9%

LA =

Processed Ginger

Japanese Pepper

BEEIMR &%

AIY - FERL
ERDOE  HOVLINEE
p

AB i
Ginseng Radix

Rice Plant

B 1. k&5 Daikenchuto (DKT)

KIEBFGORRESEFTE I N2 & I3FETRE
HThBY.

1 | iz S IBEmR

KREFHITAEROLEELF ) LR EINT
Wwa (B1). 2090%ELIEFETVE—RTHY,
HCERARTWILRSE R INTWEA, ZHHER
DTEATY) =T, HADIZTD1IREIIHZS
nNTnwsb, KEPSHIT1IME2.5~5g, 1 H3ER
HAT5ZeRFERELTVDEY, RALPLTLL
TVHLDIEIIN I —ZADBPITTHS. LLAIZ
KEEFB ORI X i T b\ ) KT, BT
B, WL Bk L, ks B L,
HHETHILEET RAWMICETHET W) BKRT
RERHLZITONTWEZHTHBEY. 20
B 5 % = %k 7t HPLC (high performance liquid
chromatography) T % & sanshool % shogaol

G. I Research vol. 18 no.4 2010

% ELBOLFERIES THE SN TWS 2 & h—
HEATH S (B2). KEFEHIIEK CEVER
ERRZ/RIERETHY, &I, MEROME
BAVIARELREZPFLTHEHEINTE
72979 EBM 3T LB T4 &3V 2208, K
FE LTBEESHMROBESIRB IR, BE
BHREIFECTELIRETHLY. LA
KBS OB RS 0BG TEAN 2 TR A,
BEHEHEOHHID] Edb. 2F ), BHEE
B EMNRIEREHEOLEFIC O D EEZ
SNBR, BEOORMIDSH [EIE Z THHt
EV) HICHLTORFIZE 2P L w. £
B, BE S ACKEFGRBZEONTFESRAS &,
LIZLIEBIEDEI 22 L) BREFEZH 2
ENTEL, F2C, BOKZE2UETLHZLIZ
HILBEOMEHE L BXIWZ 50 TELLEE

Rz LHL%D S, BEEBUENR L T

5 (269)
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KEFZ
100mg/kg
300mg/kg
10mg/kg
K

004 Data are mean+SEM.N=8~10 *p<0.01 3t KEFHFI T
T p<0.05 % 100mg/kg, 300mg/kg K
0.00 T T T T 1
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9b )

K 3. XKBHhBICLIBEnFREmMER
VC:-MmEx» %2 %A

I RENENEFEEDILY FZY

7EY—XRTF |‘

FREETIC AL EE SN -T v P 2R L,
W8 BE AR D ML & FEEE A L — 9 — MRkl fE 5t
WCCmmEEImE I ¥ 7 ¥ » A (vascular
conductance : VC) % W7 IG& Ml R TK
BB oOMREMMER 2R L, TOFRAEFE %
FEFE L7z (B3)%. AEH R T H AL i Sk
DAHNY b= VBIEFHEESRTF F (calcitonin
gene-related peptide : CGRP) & JEfifciiik, &
CRBELEMBHEDOT FL ) ATFaY >
(ADM) M52 2 b o 7209,
CGRP (Z KREFE DG EEB W HERT O EE % K
FLLTHZOMEIRBEENTS"Y. CGRP
3B D IR & ICREMRETA, R
ENDMFERTF KT, D H)LELEL
BUNMEIRWE TH Y, TOMBEILEICHEEL
AR TIEDWAER, PIERERZ Mo
Twh. —7F, ADMIZCGRP ERIUA VY b=
Y77 3IN=RTFRETHY, WABNLELR

G. I Research vol. 18 no.4 2010

(Kono T et al, 2008” & Y B[H)

e % b ORTF FTH 5P, CGRP & k&<
Frp B3, AT SRS I <,
bR HlilE, FEHA R IR TH B, H
L& CTREN 2 03B E LML T ADM »%E
AEINTWAEZETHD (B4). /-, 1ERAREF
b CGRP RBRICHIRIEMAER 2 BT 525, LA
A AERDE S, & ICEBEERF (tu-
mor necrosis factor : TNF)-a R4 ¥ —7 =0
¥ (IFN)-y O#FIER MO N Tw5E, E 5|
ADM BEEDHEWHEL LTHHMOLA TS, D
1) ADM & CGRP IZEAIMNOENITH S D
DOWUNUETLRIER, PIRIEEIER, PoOEN:
YA ML MG ES S OEBERZALTE
D, REWGOZEF VEABFHHICBWTER
RENRPY EoTWA. CGRP, ADM % Hifif
T5)ATH)—2DEELZERIIETNEILOZ
HEEROHF®IZHBY. CGRP, ADM Z&MKIZE
ﬂ%rﬁﬁt&w DAY FES IR 7 BEE
BEOREA LI N D =V ZEEREZER
(calcitonin receptor like receptor : CRLR) ZFHi

HEEEH THDH RAMP (receptor activity modi-
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B O CGRPIB I

RRERAR ]

EBLOE L

IRHEDFEIR

ADM: 7 FL/ XFa2Yy ¥, CGRP: ANy b= YEEFHETF R

fying protein) A%EA&T 5 2 & THRIVL L 2EK
LB ENTED, B O EOREERE
HOMEHEIZ & - T CGRP &1k, ADM Z&H1KIC
ZiELTLES L THS (B5). KREFSGZE
BHICHRE LI2EBRThbILbIVIHEICHEET S
BEMERRICEE SN/ CGRP 2 &¢ 5
723 CT% < CGRP BE, BIUZHKLLA
CRLR & RAMPI1 2958 IBEICHE SN, BEIMD
WA SGEZE,POEMT A2 RB LEEL
2. ¥ - ADM ZEHEKBILICEET 5
RAMP2, RAMP3 QLD RIS NS Z & b B
LA L72. SOICRERGICL - THEMNEL
B ADMMPHREENS Z & 258 LRl
MEFERLZEBEIOHNE ), BIOERS A
7o RERG BRI 2 B BRI EENIC
YEHT 5D ThE, MIEIZHETET 5 HiERER L

8 (272)

PR E AT 7 — A b - Y=y M
D, BEEMMBEKERS S CGRP, ¥R Rz HIah 5
ADM Z M 22 FE0RE SN (B6). o
X2, AEATEED DG E R L R ks
EREMA L ORE LR, BB LT
W LB E A ADM AR NS 5 = kb
HHL, #Ro0OESIIOoOWTEEE{ILRBRE B
ol A, MO FERSTH S hydroxy-
a-sanshool, ¥2Z D E WD TH % 6-shogaol I
ADM EEBMERALH A LWL E o
7. BEMFENERTH LMD ERKDTH 5 hy-
droxy-a-sanshool, ¥ D EK 5 TdH % 6-sho-
gaol ST IMBE O ERTH S Z & 25 S H»
otz T, INLORSPKEDEZED
FRZICIERSE LTRESNAZ E LR
% )oohY, HAEKFEZHEDTWA.
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HLBERBEES

3R ALY BRZUT7IU—RTFRE
HLRRIRE

RERGIHBEERE MR KL S CGRP, HiE
LRSS ADM EWwH 200 VY b= v
77 I —RTF RS BEEF5H LI
)OO H %A, CGRP B XU ADM IZB L TH
LERRES T CIRUE L ) 7 u— e i d B
DU B MEDVERICH BB 2SR TW
eI, K DETEBEORIEIZE o T
MRERIEAND T A -V K&, MMk cESE
N5 CGRP OFAH 7 1 — VIO MKEESR
RIER EWZHEE L T0Wa 2 EARBEh, ki
CGRP "B E T VTR H A Z L ThES N
Twb. %7, ADMICEALTY, BWETNVT
RIS 5 2 L TRIREND B 2 L HE X
NTHY, CGRP & ADM A7 O — Vi DIREHE
ELTOMRBARBENIERTIED L5, 4t
kMBI 5T 452 LI OMBRHE~DZE,
TN —ORER EPOATNRETH B T L ITH
L0 THAE. LrLarWs, BEONNHEME CGRP
2 ADM O 4775 25 5 48 ik JE I 7t e 45 <2 H0 2 hE 1
ERICEETHAL Z LIZR DL WI ETHSD.
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Evidence-based Kampo to take in the field of surgery
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