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THALE S O DHEREPE I, WA X 2 HAEROMEICX V2352 MO TWS, O
R % BAS 52 o —DREF 2 ) OIEBREZHET v ANV TH b, THFETIZ, HLET
WAL 3B W TR & 0 IS 2054 4 v F ¥ R VOFESHE S TB Y, Holz
BT 2 2 EAVRIBINT VS, LRLEDS, HF ¥ 2 VOS5 TERITOWTIEARIZITH
LT ENTWARV, IEE, BRI A ERA 4+ v F v AV & LT, #7212 Piezol F ¥ & V23
EENTze ZTTARMETIE, FMICHEIIT 5 Piezol F % 2 )V ORI EBI 2B 1) 5 iz
WCTHLMITHIEEHMEL, =Y AR TEHIICB VT Piezol 7% A VEH)HE TH % Yodal
DOPHRIEEIZX$ 2R RIT O W TR Lz T ORE, Piezol F v & v 235 V-5 5 O UL % it
PEIZHIE S 2 BT RIE S h7z,

F—"7—FK : Piezol F % # v, BWHIBZREF v 2V, FiMle, Ca®, Yodal

1.1ELsIc

Rl OEEL, HRTERES X OB ERENICHAAE S 2 NAETER R A o~ — v VR 25t L & -
T ShTws [3,5,7]0 BB 2 5 i o DGHEYE L, Mlp Ca™ i ([Ca™]) 1
BAELTZALL, [Ca™], 258s % & 33 %0 MR~ o Ca™ BYE K IE, Mlusls S o
AREH ML Ca®* 2 b 755 DA D 2 21201 b b, Mlushd 5o Ca® iARKIZIZ,
MM O BT & 0 B 2 BAKAEYE Ca™ F % 30 (Cayl2 F v R V) &4 LfkikE, BE
WAARAE L v Ca™ EMMEA A v Fr ANV EALERERD 5. 20 X9 % Ca® B HEEH 3 HEN
DMAEW LR A N — VLD SIEHT A R—ZA XA —H —BMIC X VBT S [5,8]0 &5
W2, IR TR QUGG R, FRENEWIC X 2B MEIC L > THET A L MbRT

*RURRE SR A kAR
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Who TOMBEREEZRANT 2Y yh—ofk#El M) OSBBIBZEF ¥y AV ThHLH, TRFETIS,
AL M B WV TRBORIIC X D SIS 554 + v F ¥ A VOGAESRE S TBY, B
DU % B VLIRS A WREMEAURIB ST WD [4,9]0 LA L%DS, FFx 2 Vosf9k
WCOWVTRRZCHS ISR TR T, BMEMZEF v A v e LT, #H7ziZ Piezol ¥
FUHMHE SN [1], Piezol F ¥ & Vid Ca™ Eilith % A3 2 IBINWEA + V F ¥ AV THH S
L0, WMEHETICB W T Piezol F ¥ AV HHEMAIBZAMER £ o+~ F ¥ A v & UCTHRBBMICHR
BLTBY, BAICX2BEREOMBRIC, B ONGHEREYEZ REE SR T 2 WS E X Shb,
COEEWSMTTH—BE LT, AFETIEZ, <7 AREIZBWT Piezol F v A MEBIHETH 5
Yodal [ 6] 12 & 2 MpiaiGtEic st 3 28028, B XU, Piezol F ¥ &)V &4 L 7= Vi i Ui 3 £
2B B Ca™ B HBEE SO W TR L 72,

2. M ERE
ARFFEO B EBIE L CIE, RREFERZHMEBRREZORRE T, FARZEHPWEBBEIC
oI L 72

2.1 REREN

EERIZIE, ddY Bfo~r 2 (M, 8Bl LE, HASLC) Z#H L7, ~7 2k, WHEZ 7:00
~19:00, W5 % 19:00 ~ 7:00, =% 24 + 2°C, ®E%Z 50 + 10% (2% % L 7= Specific pathogen
free LRV OBIWEBRIERICBWTHE Lz 7 A HEFHEIEH B (DC-8 CLEA Japan,
Tokyo, Japan) &K% ZFNZFNHMEERS 72,

22 FARDIER

R AEA VT NT T X B AR, FHEBLF IS X ) RIS 7o 2 D, B2 IR I L,
HAOEE £ TR HBL L TR L7ze Sl L72EEH3m 5 I, 4 10— M (136.9 mM NaCl, 2.68
mM KCL, 1.8 mM CaCl,, 21 mM MgCl,, 041 mM NaH,PO,, 11.9 mM NaHCO,, 555 mM glucose) %
WiZzl7zyry—VICBL, BhX) RBOWLEZUKRLE BOoNARE2»5REH 1em O
Pl 2 M U, R A BEAR 2 ER U 720 RIAEAIMOE N IS IE A 2 RIJME N L7z sk
BT S B 2 WE T B BE, 3 SN 7REB B2 MEE (e 7)< AR (REAE ;77
i) =8mm X 3mm DKE ZDRMRIZ L TR L2z Mi S h BEAZ I L 720

2.3 RITHEIE

i BEAR F 72 13 SR AR O RO WS I ENENMR 2O, — T ofRkiE~ 7 X 24 (5
ml) JEEHICHEE Lz ¥4 B — FRICTI 7 XA Emz L%, b9 —hoMRidSEREED
5V AF 2 —H— (T7-8240; A&D, Tokyo, Japan) @7 v Z1ZHh\F, =7 X AEPIZBREL 2,
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A2, Ho0LH 025~ 030 g OMIELASZ 2T, K50 00H 7 40— MRS TOHiifb 8872, %
Bih, =7 X AENO A4 0 — FROMEEGHR 37 CITHEREL, =7 KR ¥ 72X ) B2REeBR L7,
B, —HOERTIE, CaCl, ZFMET, EGTA (05 mM) ZEML7z% 4 v— Fi (Ca™ ks
48— N 2 L7z SEARCRETZIENEAE LROED P Y AF2a—H—IZXDRILL,
BILZE53 1kHz o0 —28 27 4 V& — %58 L THE# (AS2203; NEC/Avio, Tokyo, Japan)
WX DR L 720 WIRE 5, THurs /7Yy VS (PowerLab 2/26 % 7213 PowerLab 16/30;
ADInstruments, New South Wales, Australia) Z4-LC2kHz ®% 7 ) 7L — s TF Y ¥ WAL
L, 2t 2—%— (HP EliteDesk 800 G2 SFF % 7z1% HP ProBook 450 G3/CT Notebook; HP Inc.)
WCEFR L 70 FEBIIEIRE KT B (70 mM) %2 3 ~5E#E0EU#H L, 43 2RI A—E
DREZNC oL E2ERLTHLFEM L7z, #H L7z Yodal DiEEE FHELIZIRNELOKE
& & ORRYEZ METT 5 72012, MEH#EN >~ 7 b (OriginPro 2019; OriginLab, Massachusetts, U.S.A.)
ZHCTREE - OS2 EE L, Yodal @ 50% H R EE (ECy, i) ZH M L7z,

24 FEAH L =EY

Yodal & Tocris Bioscience (Bristol, UK) % WA L72. Yodal (&3 EE @ 1,000 B o &5 B
WL 7% X 9 IZDMSO ICHEM L, —20CISTHAFL 72 Yodal i3, RERRELRL L)Y
A AEND F 40— RIS Lze A Yodal DIEEIX~ 77 X 2N ORKIRIE % /RY

S HREBLUEE
31 v AEBTFBHICH T B Yodal FHRMINRERIS

W T 5 D WLRE I BT % Piezol F¥ ANV DREEZ W SN T 572017, <=7 AR EAR
BIXOY Y 2GS EARICB VT Yodal 28 L722REICH4E$ 2 HEEM B & iR ok E
fbzZzhZhitsk L7z B1AWRT LI, 7 AR A BEAISH LT Yodal (10 uM) % HisiE
T B ERATREER ORI L, WM 2 ~ 3 58 ICHRABUSIE L7z, Yodal 12 & 2%
MRS IR KIE L 728, BEUPHFEL TV BRIl ST, AT Lz, =7 AR
RIZBWT, AMOEREZIT-72£ 25, Yodal (10 uM) D@L Y, #EEHEARL Rk, —B
PEDWR BOG A3 U7z (K1 B) o %KIZ, Yodal @ ECy filiz $25€3 % 720128, FAEARIZB VT Yodal (0.1
~ 30 uM) % FBMWICHEA L7200 NGRS 2 ek L7z WA EEAB X ORGSR BEAR L B 12,
W L7z Yodal OFRBECARAT U CUGH BB DE UZzo ZNENOEARIZBWTHEB S N7z EC, fli1E,
R FBIAR TIZR 2 uM, MBI EAEEATIEN L uM Th o720 ThHOMHIE, Piezol % il %
BLEE7-M8I2 51 5 Yodal #HFelE Ca¥ FIED ECy & ZIZFAEDTH 572 [2]o TR DH
Hid, = AKEBETB VT Piezol F X A VAR 3 X OV 55 o0 A % B VE (B4 3 2 Ak
ERBELTWS,
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A) HEER B) EWEMH
ﬁ 50 mg W J somg
A 1 min A > mi
Yodat (10 pM) Yoda1 (10 uM) o

1. v AREBEKRICH T B Yodal FFRMIERIE
27 AR IEEAR S X ORI R BRI AE T BRI = 7 R AT X D RLFk L7ze N AW
ZiE, 24 ua— Pz, (A) BXY (B) & Yodal (10 uM) D@ & 0 e & Ok
B\ TR A L 2R N ZAL o Wl &2 T TR,

3.2 Yodal BHMINERICICH (T 5 Ca* BISHE

Yodal #FFEVEILH KIS BT B MAE Ca® AT 2 AN 2R T 572012, ¥4 u—F
WOMRDYIZC™ BrE S 4 v — FHICTEEARZ ML L, Yodal % BARM I L 72 o LA I
% REk L e WA EAB X OB AN EAL BT, CdBEs i u—FREZH VLA
i¥, Yodal (0.1 ~30 uM) ZRMMITEH LT, EPHMISIIELRP 572 Th b ORI,
Yodal ZZEPEIGH BUS 2SI 5 D Ca™ ALK AEL TWBH I L 2R LTWA,

4. 5EDHESHDER

AAEFEDOWIEIZ &V, Piezol T & v H3H5 M P i 0 WU & AP (383 2 WREPE VR IR S h
726 %72, Piezol F % &V &4 L2 UUHH ZMINaA 22 & @ Ca™ WAKSTET 2 2 LAVRMB E hize 4
#Bi, PR Piezol 2V F4 Y aF NI v 2T b A HWT, Piezol F ¥ 2 VORI
HEEFREIC B ROV THRF LT FETH D, T72, Piezol F ¥ &V LRl e Py it
TREBBIC OV T ORISR LTV FETH 5o

5. BiEE
AR, BORESERFREMIEIE (8T E1904) D3 3k% % TIT o 72
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Research progress report: Roles of Piezol channels
expressed on smooth muscle for regulation of colonic
motility

Yasuyuki TANAHASHI *
Saki FUJIKAWA *
Reika SAITO*

Abstract

The contractility of smooth muscle changes in response to mechanical stretching caused
by luminal contents in the gastrointestinal tract. Mechanical stimulation is sensed by
mechanosensitive ion channels. Mechanosensitive cationic channels are expressed on the
gastrointestinal smooth muscle cells and may contribute to contractions in response to muscle
stretch. However, the molecular identity of cationic channels remains unclear. In this study, we
aimed to elucidate the roles of Piezol channels in smooth muscle cells, which have been identified
as a new class of mechanosensitive ion channels and have been reported as Ca**-permeable
nonselective cationic channels, on the regulation of colonic motility. This year, we investigated
the effects of Yodal, a Piezol selective agonist, on contractile activity in murine colonic smooth
muscles. Our results suggest that Piezol channels are involved in the contraction of smooth

muscles in murine colon.

Keywords : Piezol channels, mechanosensitive ion channels, smooth muscle cells, Ca®*, Yodal



