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Summary
Daikenchuto and Postoperative Ileus
Toru Kono*

Kampo is gaining a measure of recognition in the modern
medical community through validation by scientific evi-
dence. This acceptance is driven in part by molecular
studies elucidating the pharmacologic mechanisms of
daikenchuto. These studies have identified neurotransmit-
ters involved in intestinal motility. They have also identified
the active constituents of Japanese pepper and dried ginger

which mobilize the endogenous calcitonin family of peptides
and bring about serotonin release from intestinal epithelial
cells, which improves blood flow and motility. They thereby
intervene in the postoperative inflammatory cascade.
Moreover, the results of these studies have lead to a number
of double-blind, placebo-controlled clinical trials in the
United States and Japan to determine the effects of
daikenchuto on accelerating intestinal motility. In addition,
pharmacokinetic studies have revealed that the active
constituents of Japanese pepper and dried ginger are
absorbed from the gastrointestinal tract and enter the
bloodstream. The administration of daikenchuto during
early postoperative periods represents a potential advance
in the management of postoperative ileus.

Key words : Kampo, daikenchuto, ileus, Japanese pepper,
dried ginger

*Advanced Surgery Center, Sapporo Higashi Tokushukai
Hospital, 3-1, North-33 East-14, Higashi-ku, Sapporo-shi,
Hokkaido 065-0033, Japan
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adrenomedullin upregulates blood flow in rat small intestine
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Keno T, Kancko &, Omiya ¥, Ghbuchi K, Ohno N, Yamamoto
M. Epithelial transient recepter potential ankyrin | {TRPA-depen-
deat adrenamedullin upregulates blood flow in rat small intestine. Am
T Physiol Gastrotntest Liver Physiod 304: G428 -G436, 2013, Fisst
published December 28, 2012; doi:10.1152/ajpei.00356.2012 —The
functional roles of wansient receptor potential (TRP) chanwels in the
gastrointestinal tract have garnered considerable attention in recent
vears. We previously reported that daikenchuto (TU-100), a tradi-
tional Japanese herbal medicine, increased intestinal blood flow (IBF}
vig adrenomedullin (ADM) release from intestinal epithelial (IE) cells
iKone T et al. J Crofms Colltis 40 161-170, 20103 TU-100 contains
multiple TRP activators. In the present study, therefore, we examined
the involvement of TRP channels in the ADM-mediated vasadilata-
tory effect of TU-100. Rats were treated intraduodenally with the TRP
vanilloid type 1 (TRPV 1) agonist capsaicin (CAPL the TRP ankyrin
I {TRPAI} agonist alivl-isethiocvamate (AITC) or TU-100, and
jejunum IBF was evaluated using laser-Doppler blood flowmetry. All
three compounds resulled in vasodilatation, and the vasodilatory
effect of TU-100 was abolished by a TRPAL antagonist but not by a
TRPV] antagonist. Vasodilatation induced by AITC and TU-100 was
abrogated by anti-ADM antibody treatment. RT-PCR and flow cy-
tometry revealed thar an JEC-6 cell line originated from the small
intestine and purified IE cells expressed ADM and TRPAL but not
TRPV L. AITC increased ADM release in IEC cells remarkably, while
CAP had no effect. TU-100 and its ingredient 6-shogaol (6SG)
increased ADM release dose-dependently, and the effects were abro-
gated by a TRPAT antagonist. 658G showed similar TRPA 1-dependent
vasodilatation in vivo, These results indicate that TRPAI in IE cells
may play an important rele in controlling bowel microcirculation via
ADM release. Epithelial TRPA! appears to be a promising targat for
the development of novel strategies for the teatment of various
sastrointestinal disorders.

daikenchuto: TU-H vasodilatation: é-shogaot; inflammatory bowel
disenses )

TRANSIENT RECEFTOR POTENTIAL (TRP) channels are nonselective
calcium ion channels ubiquitously expressed in many tissues
and are known to participate in a broad range of physical,
chemical, and environmental stimuli such as taste, temperature,
changes in osmolarity, pressure, streteh, and light.

TRP channels are divided into seven subfamilies with 27
different channel types present in humans. Nataral products,
especially medicinal and culinary herbs such as chili pepper,
mustard oil. and menthol, are known to stimwulate some of these
TRP channels. In recent years there has been a growing interest
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in elucidating the role of TRP channels in gastrointestinal
physiclogy, including intestinal motility, secretion, and vis-
ceral sensation {23, 24, 39, 53). However, the physiological
umplications of TRP channels i1 intestinal blood flow (IBF)
remain largely unexplored.

Daikenchuto (TU-100%, a traditional Japanese herbal medi-
cine (Kampo), is a mixture of extract powders from dried
Japanese pepper, processed ginger, ginseng radix, and maliose
powder. TU-100 is the most frequently prescribed Kampo
medicine in Japan, especially for the treatment of postoperative
paralytic and adhesive ileus and ischemic intestinal disorders
{28). Bagic studies have demoenstrated the effect of TU-100 on
intestinal motility, adhesion, vasodilatation, inflammation, and
bacterial translocation {15, 22, 25, 27, 29, 30, 38, 44-47, 51,
532, 58} In a previous study, we demaonstrated that TU-100
mcreases IBF via enhancement of adrenomedullin (ADM)
release from the intestinal epithelial (IE) cells (27}, However,
the mechanism by which TU-100 enhances ADM release has
not been elueidated.

Because some of the major ingredients of TU-100, such as
6-shogaol (68G) and hydroxy-a-sanshool (HAS), are regarded
as TRP vanilloid type | (TRPVIYTRP ankyrin | {TRPAD)
agonists (21, 31), we hypothesized that TRPVI/TRPAL stim-
ulation increases IBF via enhancement of ADM release from
IE cells, and that the beneficial effect of TU-100 on IBF is
mediated by this mechanism. Our results strongly suggest that
TRPAI present in IE cells controls IBF via ADM release and,
therefore, the stimulation of intraluminal TRPAI may be a
promising approach for the relief of abdominal symptoms in
various intestinal disorders associated with impaired IBF.

MATERIALS AND METHODS

Test sample wnd reagents. TU-100 s an agqueous extract containing
processed ginger, ginseng radix, and Japanese pepper in a ratio of
5:3:2. The dried powdered extract form of TU-100 was oblained from
Tsumura and Co. (Tokyo, Japan). The yield of the extract was 12.5%,
TU-100 is prepared by mixing TU-100 extract powder and malfose
syrup powder (Tsumura and Co.) at a ratio of 1:§. Although the doses
of TU-100 in the present study (270-2,700 mg'kg bady wit) are higher
than the clinical doses used in bumans, previous studies in animals
have shown that the relevant pharmacological effects occur only in the
experimental doses. Furthermore, treatment of rodents with TU-1006 at
this higher dose range results in blood concentrations of major
TU-100 constituents that are similar to those detected in human
velunteers treated with TU-100 at elinical dose range {18, 37).

Ginsenoside Rbl, ginsenoside Rgl, ginsenoside Rd, protopanax-
adiol, 658G, G-gingerol, |0-gingerol, mallose, alivl-isothiocyanate
(AITC), and capsaicin {CAP) were purchased from Wako Pure Chem-
ical Industries {Dsaka, Japan). Urethane, c-chlovalose, cinnamalde-
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