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Na Channel & Ca channel (215 & 715 £ RS D4y & FF

TRPV (Transient receptor potentail vanilloid) (%, 42
fe7p 8 OBRER T CIEMLT D, BTV A 2 BIR
(VR1, TRPV) #ZLH LT 5 CaBidtETF v LD 77
J—Th%, TRPVAHTIKR EE TIHEMELZND D,
Fk 4 IZTRPVA K2~ A (TRPV4-/-) ZERLL | KAEIX
HPARIC BT D T Ly v DA WN R AR H
WLz, —F . NaxZ A7 DNaF v % /LD HFHLTD 5y
HiZTRPV4EFG TUTIL TRV, Nax KIE~7ATH 1
BORFENPEOLNTND, TRHHM NG, 20T v
VD3[Rl — DAl e T 1 VB OB I B0 - TS AT REE
NEZBND, EZCARMFZETIE, R 57 3 Nax(Z
LM PNIZHDIA D CHIFLAFE DS — B PRI 8 K
L. ZOREZEAb#IE&%Z L CTRPVARNIEMEAL 5D Tl
TR VORI FREEL T2,

B WZ . TRPV4+/+, TRPV4-/-~ 7 2% FV A K F2 B
EAT o7, OOREEI £ T MMEHIRE T L ALE %2485
DORAKEE B E LTS R, TRPVA-/-Tld, 2FEENHE
FRERNBOOHKRICHEEZITRDLN T, AEO R

A Bk (ATRERRFET)
KE BT (ATRERKTFET)

WA RS 5 O O JR B E T X 72 < SIADHEK D J
HEThH o7z, WIZ, IR H S Dcell line N2AD G,
FBUAFEEEIZ, TRPVA(+)(-), NaX(+)(-) DA A HH D
AFESE O MR A BLBEL 7=, ZORRIEM ISV T Calk
ISR R E VMR Can it A& FHRIL 7=, 0
fiti . TRPVA(+) Tl RGEHEEL T, Nax N Th
Ya—ru—2 AT, NaxDF EIZBH LT, &iR
BIEIZEDMIENCad FRZRBDT, EHITHEFIZON
T FIARER DAL EEE VTG E D 72 1
R EIRBERE CII RREECHEINLTHDDE
R OT7+ A7 V=P A2ETEMALTHRICEST
TRPV4APIEMEALZ LD W REME DS RIE S LT,

A AR B E N ST HESIUTEZTRPVAD, 5D
PR ClIX iR B E COIE AL T A2 &R B L7
ST, ZHVTH L B OB R LT FEBIFR T, Nax DT AE
WCHIRTFL TR o7z, BHIORELE TR D55 R
BoNTn, RIREE ChEIREE Chflialz &> TH
UTRPV4MEMEL T2 L) BRI O S RS D77,
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Na channel ¢ Ca channel (215 51215 S D4y %7

1. IRE#

oz 1E, IR R DR OB IREATV, 28
DEREOFTELL TWD, ARIZZDO IS B4k
BREEDZEALIZ, EDIINTHHEL T D& BRI %
T 55 FHEMFRVRIRE DB RO LTS, LHFEETO
AR A  MIIINCT O ERBZEONRIRDT S
TNz TOAFITHEE THSTZN, LOLED/AF
Y=LV REFTFOERITROLIAHTH- 7,
1997\ JE 25+ D 2~ FE 57 Capsaicin D5 254K (VR1)
nra—=rr&nl O, VRUTZRKRESHL0IL, 5
TRIEWE CapsaicinlZ i35 Ca” % i 3 FE R ME L F
F o F X RN THHIEND, = A F T R E
o sF v — HAFOFELEVNIL
“micro-machine” & 5 25, 20N, BUZK > THEMEAL T
%Ca”" channel D FHANDHE T A, ZOVRI EAM
—&FRTRPV]) 21X &F HTRPY 73U —ICa’ %
FTIRRINA D F A2 F v RVEET, B T50HELL L3
FHIVTEY, 7 FMEESR, Ca, Mg
FLLTH AR EATND @), 47773 —TRPV
(Transient receptor potential vanilloid) 1%, NARSGIZT >
FUFRR AL % CRIRANZ 61815 E@ AL DA A F
YARUIEEER D, B BB 2B E OREER 128
TIHME(EL Ca®'&iEd,

TRPV4 T 1K i2 %5 [+ T & P {b S 41 % swell-activated
channel& L C20004E 2 F6 F &7z 49, Niliusbld, 7%
N5 (AA) FREPEW D UL D | CytochromeP45012 55
I% {b. & epoxygenase (EPG) (Z XD CREAEINLD
epoxyeicosatrienoic acids (EETs) | 23swelllZ XA TRPV4
DU TF MEZEWE THHEL TS O, 65T, AAD
A —ROALHEEEFE Phospholipase A, (PLA,) OFHESK
para-bromophenacyl ~ bromide ( pBPB ) X |
CytochromeP450 @ [H 5 3£ miconazole T, swelliZ L%
TRPVADIEMEALIZPH F S5, A LHJHEE 4a-phorbol
12,13-didecanoate (4aPDD) & TRPV4 % [H 2 {F 1L 9%
®, ZNBIENIEEE S LTz 7 GRS TRPV THEHA
HINTIR DD, Fex 1L, ZOTRPV4AXKIE(TRPV4-/-)
~ I AEARRL OO I BT 53 T Ly (AVP)
DU I R eadi Lz U TRPVAIL, o

A B (RIRER AR
KB BT (BBERKE SR )

1235 2 fi L vascular organ of the lamina terminalis
(VOLT), subfornical organ (SFO) (ZRET 2 @ Fsb,
RNORBEREICEDLE LML TSN, L
L. JAHOINCAVPD St s 7 F /W d iR % RO
THHLO TH- T, RIR BT THRHESNARLEAATHD
TR, Fox 1d, TRPVA-/-~ 7 ZAD IR m iR At
KEH 535 AVPS3 i T C &Y SIADH (A~ 1 L) 1)
PRASIV B G WIE B RE) SR DR BB Z R T, D ED
TRPVANESZ 5 7 F VX AVP R SR L T A
(B SR LTz 10, D% LiedtkeS 1, #a/K RO
H. TRPVAXIR~T ZIFRAEREE Do L (),
FI 325G 5w T3, M LB TRPVADMEIR % 721
TR EIRFEEICSOG T D8I H B0 5 rIREME 2R
[P QAR

—7J7. Na channel 773U —"C&5 Nax t, SFO &£ OVLT
IZEFEBILTHY, Nax KIE~T AT A BEA 13
LENMHN TS U2 Nax 1% NaCl O 3RRIZEY
IEMEEL T Na S L CTRIZSND, (6> T, b LIt
DRICHIIIZ G572 018, E5E D NaCl 13 Nax #40
L CHBEANICAD, — @I AR E KELTDHEN
TED, ZOMIBAREOHE K =swell 23 TRPV4 215 AL
T 5 trigger (2725 T IULIER I =—V e miRE T
JAZ DA =X LINFE RSN F D, £ TAMSE
TIE, WISy 2Y Nax (CE0MIANICERDIAENS
FCHRAEN WML ZOREEbE Rz
T TRPV4 WNEMELT DO TIFIZRNDY, LUV &1
FEL7-,

2.5 &
2.1 YIRETIL

12—20 DA AD TRPVE-/-~ 1 AL B AR
(TRPVA4+/+) =7 A, C5TBL/6] ZAlZ 8 AL EDRL
AZHL, B 7 RE—21 W IR 23 COENTHF,
R, BE-7K B BB 2 AW e, 13 R0 17 RRIZERE
r—Y ORKOAEROS L THEKRERBAIAEL . 20D 24,
48, 72, 96 Wffff2IC, v U RAZ = —T L RRIEL . REFAR
FOeEIMm U A (—Eifig) 123 412 % 5 (FISKE,
One-ten) CHIE L7, E/-FERDOET VB A,
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KREIMHE TR~ 2B B — 2B LT -k
ZH RIS, 24 BEEOSUKEEZRIELT, ~TAD
B, BIRERRF BRI e T,
2. 2 Nax & TRPV4A NFEIRL TL MRk DR IL

TRPV4(+)/(-) Nax(+)/(-)D 4 FEEEOMIEHETIH
BLL CWDHIIERE 28 92 72D 12, AR R O il ik
N2A 725 TRPV4 & Nax O3 HlZ PCR THER LRI B
m— ik A HEEL 7o, BARAYICIL, N2A Hifaz
96well 7L —MIAHICREREL THEEL, v o7 ban=
—ZBRLTZ, Fan=—% 24well 7L —MIBLHESHE
Witz 20— % HT RT-PCR 528D TRPV4
FBLO Nax OFB AR LT,
2. 3 #HREN Ca DHIFE

HMARN Ca[Cali 1386 435 fluo-3 & fura-red ® — D%
FAWTRITE LU, HOEIRE 134 27 A4, Fluoview % H
WCEHIIL 72, WF O AR ITAMKEL T2, 10 yM
T30 SfEEEE L, BOETREEE fluo-3/fura-red = R &L T
WET 2, ZDHET, [Cali = Kd (Rmax-R)/(R-Rmin),
Kd =323 +40.0 nM. Rmin=0.13, Rmax= 3.0 LFtHE
Mz, WAL 140 mM NaCl, 5 mM glucose, 1.0 mM
CaCl,, and 5 mM HEPES (pH 7.4) tL7-, & EIE
NaCl £/2iE~r ==&z CiRELT-,
2. 4 HEERRA Ca DAIE

HiIfE% 3 uM fura-red AM %52 Dulbecco's Modified
Eagle Medium (low glucose) T 15 55 37 CA > F=~—h
L7z, 8 AR 134V 7 A% Fluoview 2 AV CTEAHIL
7o WM 140 mM NaCl, 5 mM KCI, 1.0 mM
MnCl,, 5 mM glucose, 1.0 mM CaCl,, and 5 mM HEPES
(pH 7.4) LL7-, RFEFIT NaCl Nz THRELT-,
Indomethacin, parabromophenacyl bromide ( pBPB ) ,

Water intake

nordihydroguaiaretic acid (Nordy), miconazole, genistein
728 DHHRILDMSO FTolT T4 ) — /WL T2 DB
T PRAFL B EL AT SRR L7,

3. B
3.1 IOREAVREKEAER

Liedtke H2NRE L7z (DERIEED ., 48 B OHIE - o
KIZED NS FEBROBFB AR AN, vV ATITHBL
DL AR E L SINA LD T, A E R E T2 K
D TKEBEE T, RN SN %ITITCD TR
KITBYZ L o7, 22T, A B HEBRES T EEH K
THE DBICEVKREBET LI eoTo, ZO T
REHE RN, REEBEZ~ YT IET2 12—20 Hiln
DR~ A2 T, IO P& BHEKEL ., 24, 48,
72, 96 FEfEIfL I AR UM R E 2R E LT, £,
MaKALER 24 FERIOHBKEZNE LT, 2O R%E
Fig. 1 \Z”7, 72 Kl T MR BEICH Bl7E
NBH BTN, Liedtke H O #E WL L0
TRPV4-/-= T AREClIIxt BREEIC i U CiRaE E 1T T L
AL o=, BRAK BT, Liedtke 23R X951
TRPV4-/-FETII D 72WMER BB D LN H DD H E 2
TSN o7, L EDZENS TRPVA KE~T A
DIRARIE T D Al REMEITIRL, Z2LA SIADH T\ 5
FETHDHIERHLNERST2, LA L, HBEIT
TRPV4-/-~ T ATETAL FLTCWD ATREME XS 2 D,
WFUZLTH TRPV4 OEENZ, @iREEDOK, &
WIOTERFNI DAL TV ARIR B I LA MR A FE OB K
WSS TAHEE L OF v FE M LEERE R HVD 5
LEZLNT,

(ml) Posm (mOsm/Kg)
10
9
. LT 380 :
7 | A O
360 ®
6 ()
5 I 1trPva++ 340 * O TRPVA+-+
g M TRPVA4-/- é ® TRPV4-/-
2 320
1
0 300 L L !
24 48 72 96 (hr) 0 24 48 72 9 (hr)

Water deprivation

Water deprivation

Fig. 1 Plasma osomolality and water intake after water deprivation in TRPV4+/+ and TRPV4-/- mice.
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3. 2 TRPV4 H&XU Nax, Gt EHEmEHianso—
=

EIRBERZ 12815 TRPVA & Nax & D& EI S
DINTT HTDIT, AL D cell line TihD N2A 5,
TRPV4(+)/(-) Nax(+)/(-) DA HHE T 4 FFHO I/ m—
VA RRAR 2 L 72, 2 DGR | TRPVA(H) AL TEME
{b3E 40PDD (ZEVHAEN Ca 28 EH- L. HEREMICH
TRPV4 OIEMEDTRD BT, FiR%EE 400 mOsm T IZ
BITLMIAAN Ca O ER/ZMFILIZEZA, TRPVA(H) T
HAUE Nax OFFTEIZBIDH T, A Ca D _EH- 2358
B, BBIEIEL NaCl, v 2ra—2ANF Tl L-
A TH Ca 0 ERIZFAEETH -T2,
3.3 BREEICLHMIEN Ca LR DHF

R I IEAZ (X0 HIBE N Ca 23 B3 28 74 fi B
T B, fMBaEIC 1T 5 Ca DA ERIE LT, 4 1Al
W 5ETiE, Mn 23 Ca SHRICHIRRNICREA 955
ICED AR DOIRENBIEESILD, 40PDD IRINLT25
Ak (H)Daba— b Vehicle DIz (-)a ba— L
T BNIREOWEICIIABRERDD, 20T
IIEATIZED EAROH G2 L TRROBILD,
a2 e — VX TR E 2 1% DD X570 JE i 37

Hypertonic

16

HHNDHZEITEELS RIEFREO L MEN TR HEEE
R BID, Fi2 1 SO IR EITRTEICH~ 0.8 £T
KT 322, ZOMK T&ES 40PDD AT 0.65 +
0.06 (p<0.01) EHIZIK FUMFHERICAE B CTholz,
ZIT, IO 2 SELEL, Ca i AOHIWTEL T, Fig. 2
|2, TRPV4(+)Nax(-)#f L TRPVA(-)Nax(+)fllf Tz
HAFEDOREE R L=, ANOVA % VRIS
R DERD LN DE A LN LA E BT,
EIRBEICLD, CaMn 28 TRPV4 Z4r L CHEBINICHT
AT DD R E L T 235, TRPVA(+)Nax(-)#f f
Mz 6 [BIOMMSE LT R C, Hifa%L 50 {8 o fEir ¢
1%, 4aPDD (289 16 DHIIIZHA SR E T 23D iz,
NaCl & W@z & IR Tl 50 [ of#Tdoh 20
OIS 2 23RO HIL, HERE THAROL
N7z, —J5 . TRPVA(-)Nax(+) M CTix, [FERD iR %
JEEE TR ILIETH E-72<GRo bR o7, 21K
RBE 200 mOsm (2L THIEITRO SN0 T2,
o TC, MIRIBIEICEVMIAEN Ca 23 EH-T 2 FI2IE,
(KRBT B ERERIC, MiafE £ TRPV4 channel
DR E- PRI T,

TRPV4(+) Nax(-) N2A
20/50 experiments

Fluorescence intensity

0 60 120

Hypertonic

180 (sec)

TRPV4(- ) Nax(+) N2A

0.6

0/50 experiments

0.4

0.2

Fluorescence intensity

0 60 120

180 (sec)

Fig. 2 Ca influx by fluorescence-quenching method with hyperosomolality in TRPV4(+)Nax(-) and TRPV4(-)Nax(+) N2A cell

lines.
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3.4 ERBEIZES TRPVA FEHILDEFEIZDOLNTOH
®Et

{IR1%E = TD TRPVA IEHAL DT 7 F W niE R EL T,

AA DA —R ODL Fuyr%f—P DR WREHT
H5, TRPV4A O swell IZLDIEMALIZ, HH), Trv %
T —EDOREIKTHD genistein (2L TRHESNHEWN

FHENIRENT M, Z D% Nilius HOKE ST 5E T,

ZORERITEESIL. AA REPED D swell 128D
TRPV4 D> 7 FIWARETHDHESIT, > T, pBPB
<° miconazole (289, swell |ZEAIEMEILIZILES NS,
% ZC TRPVA4(+)Nax(-)Hi i |12 & FLEHL A AL T30 7
A 2" —RL721% 12 Ca-Mn Dt AEE VTRt ig
NA~D Cali AT DOWTHERILT=, 40PDD %+ ba—
LU, Vehicle & —=arha— LU CHENT LTz, —H D
fif Fez Table 1 (T3, HIEDOWD R+ oL,
pBPB. miconazole, genistein |35 i=%E £ TIK 7 5%
DA [ BRI LI, Lol @& ISR
THO R Z R O8>V Tld pBPB D
DN L 7=, miconazole, genistein TiX, &ixi%)/L T
Ca DIRADPEZ DM TRATFLTZ, ZHORERD D, &
RIBIEICED TRPVA JEMEALIE PLA, 2T L TV T LN
REIhTZ,

Table 1 Effects of reagents on Ca influx into TRPV4(+) cells

Reagents for Rate of decrease  P<0.05

preincubation Attack

Significant

decrease xz (mean + SEM) (ANOVA)

pBPB Vehicle 0/50 0.84+£0.028
pBPB 4aPDD 18/50 S 0.72 +£0.032 *
pBPB Hypertonic 0/50 0.82+£0.033
Genistein Vehicle 0/50 0.93+0.019
Genistein 40PDD 14/50 s 0.81+0.021 *
Genistein Hypertonic 4/50 s 0.88+0.02
Indomethacin  Vehicle 0/50 0.92 +£0.024
Indomethacin  4aPDD 25/50 s 0.80 +0.021 *
Indomethacin  Hypertonic ~ 32/50 s 0.71 £0.041 *
miconazole Vehicle 0/50 0.85+0.022
miconazole 40PDD 16/50 S 0.75+0.033 *
miconazole Hypertonic 9/50 s 0.77 £ 0.023
Nordy Vehicle 0/50 0.82+0.03
Nordy 49PDD 13/50 S 0.75+0.04 *
Nordy Hypertonic ~ 32/50 S 0.62 +0.032 *

4. &
REFFE T, RN ORZEEFRE . $F o miR S E R
DOEEFEIZRITD TRPV4 D& %ﬁfpﬁﬂ@“éﬁﬁﬁf =

3R NaCl 1% Nax 24 L CGiflg NIz AY, — F&m_n’tﬂiﬂﬁ
BEERELTHHENTESL, ZOMBAEMOE K=
swell | TRPV4 Z15 1AL L, Ca > 7 L TR EM
iz, "W EREEL Tz, ¥ 7 AD in vivo D
EERE R HIT, Nax Ki~w 2 BOLEERIZ, TRPVA
KIBTHBICET 25| XL al et mg s, L
M. Fox DLLRTICRLTZE91C TRPVA-/-~ 7 AT
AVP 2SEEIEL TS (0L 2 2L DO THit
HC&5, MR E, BAEME RHIERIRS
SH 724 F O K FEERTIX, TRPVA-/-~ 7 AD K &
WIHEWEIESHHH O OFFHERINCAH B AEDRDD
N oT=Z L5, TRPVA 13 OB OMEFEIZIZR - T
WRWATREMED B 265, Ll —F T TRPV4-/-~7
AD I FFFEED, — RO RBREETIEH DN IEFH <A
FVEFRNZENS, R~V RALHEIRBEICREIC
SO TWDZ EDRIES LT,

ZZTWIC, miZi%EE T C TRPV4 75%#@%%%&
JARED I LT DDONEHLNICT D720
TRPVA(+)ffn & TRPVA(-)HM A D BBl A3 7 72, /y7
TR TANG S BEL 2RI A — T, — D
PEE A RFFLTRIE COMEFF N TERWDO T, BEFD
cell line KV HBEAIT o7, V2 N2A i, ~7 A%
R Ao 5 ET R e 00 i 55 E SR O AR RE CL TRPV4 DR B
DHIRES Tz, EERIZ, Moy 7 e —=71280
TRPVA(+H)MfE TRPVA(-)MIL LA HEEL 57, /-
Z&IZ, TRPVA(+H) L Nax(-) Tdho Th i 12 % 1 THl
JEN Ca 28 B L, —J7 TRPVA-)fAaIZE-7=< sl
PRItz ZOZ LI O I IR E RIS
THHDNRHY , ZDFNE TRPVA DIFLEIZD IARAFL
TEBY, Nax SITERMR THo-ZLIT5, 2. bhH
Al—DDFET IR THHD T, Nax D B ~DRH 5%
BELTHDLD TR,

ELICHERIBEWZ LIS, ZOFEIRBE TOKIEIE
CHO a7 & Tl F BiS ¥ 72 TRPV4 75>1&&@F
EMHALI AT EESEIL T2, 3725 . Watanabe
%75%\5&5& © pBPB TZ D ERIET KT HIHE

A\ &S DHD T, PLA, /L C TRPV4 mﬁﬁﬂz
énm\ééz%z%héo Fig. 3 IZ@=R1%EE)S TRPV4A &
TEYEAL T DM AR LT, @miZi%EEIL PLA, ZiEME(EL .

BREBIIZIX EETs ZPE4A 352 & T, TRPV4 ZIEME L3
%, 72721, Vrien 5% genistein (TE-7-< 5 THDH 7
ELTWAH, DIV LDA4 Bl FEERTIE—EBIZ TN

- 100 -



HENRBDHIZ, ZOZEIE, PLATEED, AA LG D
ST FIAGERICE 5L CW A RIREME S ST D
TEEAELTODE LIV, PLA, X MAP 5 —+F
HIEMH LT HEL WV DILTNAS,

Swell (251 Ca DFIIEI DS DAL S D M
RN L IEAET Do 1980— 1990 4EAX, ZDBR I
EEEPDDIR NG LTI BRI AL, RIBEE
LT ATBLD LT F IV iNMEb o T LW O fE R A& F iR T
DGANDHY, EHLELHDZTZE NI HRHLNIRD D
2%, TRPV4 O swell (ZEDIEMEILIL, 44), Fuv
X —EBDOREKTHS genistein (2L THHEFESN, £
DVUBALIERALIE Y253 THHEVIH GRS 19,
Z D% Nilius HOFE IS T, ZORE RITGES AL,
AA HIFEM DY swell IZXD TRPVA DY 7 F MEER T
HHEENTND OD ) AA L PLA, R R FE /AR
(7TF U ZIR) ORI AR EnD, 7 Z3IRE~
V77 F DO 5K (CB1) O NKHERITEWE CTho, AA
XZF D% At 7 —8 (COX) RVRF 7
—®(LOX) (2&Y., PG, LT N ESNEFNENDOZE
RIHERT 201X BN TS, AA 1FH)— DD
HHFEE CytochromeP450 (CYP) I LA {LH =2 1T TSH
\Z epoxygenase |ZdY epoxyeicosatrienoic acids (EETs)
(2725, Nilius H1ZZ0 EETs 7% TRPV4 DMLz 4
AR ©, 6T, PLA, [HE S (pBPB)=° CYP [
%3 miconazol C swell [ZEATEMAVIZILESNS, A

THINEE 4aPDD 1ZL51EMEAL OB E D, ZnbHD 5
ez Uiz 7 VAR R DY TRPV4A TIEBALNT2D
DOBHD,

FEREL T, mIRETEICL> TTRPVA IR LS NT-,
ZF ORI Nax AR B L7 swell 12 HH 7263105
AEHLITHES  PLA, 20 L= D Th o7, TRPV4A KiE~
D ADFEI)G | IEH Tld TRPVA 2315 ORIl
ZZ T2 IZIE AVP JiflZ@ o Cuna Bz b,

5. §%RDFEE

TRPV4 [IREEFEICH @R EEICHISNE T Ca &
WYETF ¥ RV THLZENRBNEIRSTe, REB~TAD
KBS, TRPVA IXRARIR D AE MR e T v
HIVTIEZR WA RN DIZ % OFREINC B %34
Ao —Z L CODHIIMEFETHD, LNLRNDG,
AVP 3 UERED o NI — 27 NT TRPV4 DML Cfif %
JEHIL TWODDOMNEWVIRRBEIT AR TR TRy, 22T,
TRPV4 7' 0 —H—Fiill~v— I — B T E 8NN
VAV =y VB EERLL | O fEIR T O T v koL
FTORBAIEREL A LT 57 7 —FRNEZLND,
— 757, PLA, M2 &2 OFED TRPVA &ML 5
PRI DT LT RN LA, Z ORI X R AfAEIA ©
HD, AHFFETHBELT- TRPVA(H)/ (AR Z WD ZEIck
V. PLA, iEMHAL O3B IC S dD,

Swell --- Shrink

AA
Nordy
L
Lypoxygenase CYP
Indomethacin—-|COX \

\Miconazole_
Epoxygenase / ﬁ ?
| \ YA

A SRR AR Taasaa s
DABRRBRRREANRY
L PO

R
ARSI

A 05505
Qe ).
i SN

EETS

Src tyrosine
kinase

|—Genistein

Fig. 3 Mechanism of hyperosmolality-activated Ca influx through TRPV4 channel.

-101 -



SEXH

1.

Caterina MJ, Schumacher MA, Tominaga M, Rosen
TA, Levine JD and Julius D.(1997) The capsaicin
receptor: a heat-activated ion channel in the pain
pathway. Nature 389: 816-824.

. Clapham DE. (2003) TRP channels as cellular

sensors. Nature 426: 517-524.

. Voets T, Talavera K, Owsianik G, and Nilius B.

(2005) Sensing with TRP channels. Nat. Chem. Biol.
1: 85-92.

. Liedtke W, Choe Y, Marti-Renom MA, Bell AM,

Denis CS, Sali A, Hudspeth AJ, Friedman JM, and
Heller S. (2000) Vanilloid

osmotically activated channel

receptor-related
(VR-OAC), a
candidate vertebrate osmoreceptor. Cell 27: 525-535.

. Strotmann R., Harteneck C., Nunnenmacher K.,

Schultz G., and Plant T.D. (2000) OTRPC4,.a
nonselective cation channel that confers sensitivity
to extracellular osmolarity. Nat. Cell Biol. 2:

695-702.

. Watanabe H, Vriens J, Prenen J, Droogmans G, Voets

T, and Nilius B. (2003)
arachidonic acid use epoxyeicosatrienoic acids to
activate TRPV4 channels. Nature 424: 434-438.

Anandamide and

. Vriens J, Watanabe H, Janssens A, Droogmans G,

Voets T, and Nilius B. (2004) Cell swelling, heat,
and chemical agonists use distinct pathways for the
activation of the cation channel TRPV4. Proc. Natl.
Acad. Sci. U S A. 101: 396-401.

. Watanabe H, Davis JB, Smart D, Jerman JC, Smith

GD, Hayes P, Vriens J, Cairns W, Wissenbach U,
Prenen J, Flockerzi V, Droogmans G, Benham CD,
and Nilius B. (2002) Activation of TRPV4 channels
(hVRL-2/mTRP12) by phorbol derivatives. J. Biol.
Chem. 277: 13569-13577.

9. Suzuki M, Mizuno A, Kodaira K, and Imai M.
(2003) Impaired pressure sensation in mice lacking
TRPV4. J.Biol.Chem. 278: 22664-22668.

10. Mizuno A, Matsumoto N, Imai M, and Suzuki M. (2003)
Impaired osmotic sensation in mice lacking TRPV4. Am. J.
Physiol. Cell Physiol. 285: C96-101.

11. Liedtke W, and Friedman JM. (2003) Abnormal
osmotic regulation in trpv4-/- mice. Proc. Natl. Acad.
Sci. U S A. 100: 13698-13703.

12. Hiyama TY, Watanabe E, Ono K, Inenaga K,
Tamkun MM, Yoshida S, and Noda M. (2002) Na(x)
channel involved in CNS sodium-level sensing. Nat.
Neurosci. 5: 511-512.

13. Hiyama TY, Watanabe E, Okada H, and Noda M.
(2004) The subfornical organ is the primary locus of
sodium-level sensing by Nax sodium channels for
the control of salt-intake behavior. J. Neurosci. 24:
9276-9281.

14. Xu H, Zhao H, Tian W, Yoshida K, Roullet JB, and
Cohen DM. (2003) Regulation of a transient receptor
potential (TRP) channel by tyrosine phosphorylation.
SRC family kinase-dependent tyrosine
phosphorylation of TRPV4 on TYR-253 mediates its
response to hypotonic stress. J. Biol. Chem. 278:
11520-11527.

-102 -



0533

Osmosensing mechanism of co-operation of Nax and TRPV4 channel

Makoto SUZUKI and Atsuko MIZUNO
Molecular Pharmacology, Dept. of Pharmacology, Jichi Medical University

Summary

TRPV4 is first reported to be a “hypoosmolality-sensing” cation channel. On the following
studies with knockout mice (Trpv4”"), we have reported that response of vasopressin to hypertonicity was
exaggerated but another group has reported that it was abolished in Trpv4™". Although controversial in
the response, both reports suggest that TRPV4 can be responsive to hypertonic stimuli. To elucidate
“hyperosmolality- sensing” in TRPV4 activation, we designed to re-examine the response in vivo and
investigate whether TRPV4 was sensitive to hyperosmolality in cultured neuronal cells. Trpv4” and
Trpv4*"* mice were subjected to dehydration from 24 to 96 hrs. Then plasma osmolality and water intake
were measured. There was not remarkable difference in plasma osmolality at any period of dehydration
but a significant decrease in plasma osmolality of Trpv4™ at 72 hrs dehydration. Water-crave behavior
and amount of water intakes after the dehydrations were not changed. Thus TRPV4 channel may respond
to hyperosmolality. Neuronal cell lines with and without TRPV4 and Nax expression were established
from the N2A cell line. Hyperosmoliality (400 mOsm) induced robust Ca influx in the TRPV4 (+) cells,
irrespective of the presence of Nax, while not in the TRPV4 (-) cells. The influx was not modified with
indomethacin, partially blocked with genistein, miconazole, and completely blunted with pBPB, a
blocker of PLA,. Therefore, TRPV4 is hyperosmolality-sensng channel through activation of PLA,; in

neuronal cells.
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