9240 BTOHF kY LEEICZRIFTH LLWasopressin  PREE (Vp) D&REI L ZOREE
HEMESICETIHR
BRI (i - GRRKE EFH)
HERIFEE B TESE GRURKY)
LA EGRKT)

T RAEHEIED bW END T F Kis)LE ¥ Ovasopression(A VP)TIXBLIT 2 DOORLDE
KOBESMLNTWS, Mb, VIEMHZhs2AKE T ERICFEL, DORIBIL R FE
ERZbRELT. b 5—20V2ZREIIEADOKNAY LOGRR L ESRMEICFEL. T b
Y v ARk OFWIARET 55 R, HARDREERBET 5. FWAEEDL X EROVIFV2 D
RAHEEIT X T b MK SN2V EF LWRA % B 0L AR (proximal tubule) I L L Z
heVpSe Al L AT 7.

SD5 v k OB #collagenase TR L, EMRMERRIAER(SL). BEEIA VT L OREES
HI(MTAL). BiESMELA M (OMCT) D& i % Bk L. Fura-2AM%ZloadL. 40 i Ptz
BN A(Cat+])ZHIE Lic.

LR LESHEOR 7 0L AT, AVPIREEKEFERIC[Cat+]i # LR S ¥, SIT
RS (>10-10M) TOR[Cat+]i O ERERAMBRBNIcH. MTALLOMCT TIZAVPOAERE
SR EE (> 10-13M)ICB W T b IERAAED bilc, MTALRUOMCT % VIR UV2§5EHHE(10-5M)
OTiECRMICITAET 3 L. AVPIZ LB[Cat+]i LREZLMEEShic, L L. SITRE
ERUTc[Cat+li0—EF (F112.6%) LMl Ehizdro fe. ZhHOFREY. T hOSIIT
EV1E X OV2E 2R D AVPSEEH(Vp) OFEERH HANT2 o Tc. RITVDEA# LoxytocinSZ
A D BEME A TR TR R, ST axytocinic & Y [Ca++IZZEALZ ST 72 H 2 TeH MTALE T
OMCT T34 KL 1T [Cat +]i% ER & ¥, T D _EF idoxytocin/vasopressinfHiSE D ATAAZ I
F o TSN, X, ovtodnD/ERIZVIE V2EREREIC L BRCERS e, 1
5T, VpEA HiZoxytocinZA 4 L BHEMIRNE LA BT/ o7, Forskolin(20nM).
Bt2cAMP(0.5mM) & U'8-bromo cAMP(0.5mM) O RILIEEZ X - T, SITDAVPIZ L B[Cat+]ik
i & oS, OMCTTO[Cat++]i ER IR & e, X PMA(LuM) DR AFZSI BT
OMCTG®D AVPIC X B[Cat+]i LR 2 Icill Lic, & OINFIRIZSIOFABIETH > 7, Ll
Fiz k. VpSAlkic X B[Cat+]i LR L V2EREIZ XD [Cat+]i EFIZE RRDT L BN b
MlzENfz, GTPy SEAWTVPSAKLLGERE L OBEERR L.

GTP y S(SuM) TRIMIES 3 &, OMCTTDAVPIZ X B[Cat+]i LRIZEITIEAR LIcH, SITE
WIS T HoTe. fo T, VPRAKIICGEHELRKEEALZVWbDOLEX bhvlc. VpRAER
DT SRR A TR D T HEIAN ATPERIE Uiz SIRUMTALZARMEEEIEFET T2S
. 109 RAVP L EIE &85 L. SITIRMEAATP SERIC_ LR Leds, MTALTRA KIZ/E
T L. ZORERIZIVOIABOTBIIATPIERED, B b <A Ak 2l 255, VoA
BRI R S ¢ D - LA EET D, Bio, VpEAEORBEEENR#EZER L. =
AR 7k X /725 v M(DHR)DSLIZ BIF BAVPIZ L B [Ca++]i0 EFIXER T v MCHARTH
BICIET Ulce ¥7c. SRMasch SSEE RS IMTE BRTEES v b (SHRSP)DSI TDAVPIZ L BH[Catt]i
ER(VORIE) DWKYS v MR THRICEEZ R LT,

I ORER. VpRABKONBIXATPANET 2 ERRIC iz ER L. WEIROERZ
B boLiEEns, X, DHROSHRSP TOAER VPEILIZ Z OSABORRBRICE T DH

B EJRLS FRT Do
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BIRIRSEE EEE (- GRRKE EFEH)
ERBTEE B RS RREKE)
SRILE B GRRKE)

1. BEmN

1.1 TEHBEEILSWINDERTF KENVEL Dvasopressin(AVP)IZIZEEIZ 2
DERRDZBREDOFENRHMLENT NS, Bb, ViEMREN 5 SREIT =M I2F
EL. ZORBIZAEEAZ 75T, b5 —2DVEZREIZBEROK DAL LD
REE L ESRMEICFEEL. T MY ARKOHRINARET DR, FirlREhR
PRI T D, AL SHIZ LR OVIRV.OSEEERIEIC k- Thil S eng
LW 7% B O FR#MIE (proximale tubule)iZ BH U 2 & Vp3e &tk & &4t 1) 7z,

12 > THAPETIE ZOVpRZAEOREE EHEEZMNIZ L, RSN TV
Polc AVPOVpEMN LTIZBRNT Y ¥ ABSEICEIETIER RN L. FORiBER
ZRERZROHPAZENE T 5.

2. MR

21 R7uarOHE

Sprague Dawley < > b D& % 0.1% collagenase/ATE Tl Lict%. B> LEIEN

Rz > 7B ESH ImmD AT A ZREER Lice ZDAT A A%0.1% collagenase

% & ¢ Hanks¥i 37 °C 302 RHFRANIC RS & ¥z, K¥HanksliCA T A A%

Peidik, EREMETICE—X 70 v 2T 5 3 2. BT RS IEE
(S) . BEEEROAY L ORKE LT (MTAL) . BPENEEARME (OMCT)

% BAME L CLL N OERRICHE LY,

X, JREAEZITFRICE U TI3shEs (4:84) ERURE (14~16584) @

Wistar Kyoto Rats (WKY) 3 ONZ Stroke Prone Spontaneously Hypertensive Rats

(SHRSP) Z[FIAk D FETULE L TR 7 e v 2 Bk LTz,

22 MOIEPRERES LT ARE ([Cat]) DfllE

Hf L& Rx 7 a U 2Ei%#10%4 B RiMnE (FCS) . 2mM puruvate, 10mM
CHsCOONa#% & ¢eHanks 78 T Fura-2/AM %25°C, 20 VAL " Tz, FD.
FR#E 2 FCSIE& A HanksiFIH T=EEE\V. ERICFERA Lic. B—x 7 a2 N
[Ca**i 13 ik & B BEMEE THlE L 12,
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23 MIBANATP &HEBOUIE
Bt LU7cS EMTALZ A SREBIEFETIZ. AVP(-) & AVP(+) D54 T25°C104
BRIt & &7z, Z D%, 10% Trichloroacetic acid TATP i L.

luciferin/luciferase & AWV Rt E TERIL LY.

3. WrRER
31 BEZY MNE MEPLERED L ST AREICERIETAVPOEA
LERIZHEA L2 T (S MTAL, RU'OMCT) DOx 7 a V4T, AVP iZIREK
FHIZ[Cat*)i # LR S ¥, Fig.1 O EREMIZRENREGZRTH, SSTER
BE (10'M) DAVPIZXY[Ca**li 0 LERVEAMBR N, T O EFIIFigl EBEA
BID K 5I1ZViEV: OFETTE R TR &2 21 72> o7z, Figl FTERERMIZIX
OMCTTOAVPOVERZmR LTz, RITERERIZRT L 5IZZ O EFIZVI.. Vo iEHE
D253 FEIRLHEE T2 125k Lz, #Z TFig2 ICAVPORBIEAshRZ R 373,
MTAL & OMCT CIiZAVPOAEHFIRE (> 10 M) IZRBR W T HIEASRED bk,
MTAL T % ViR V2 FEHEE(10°M) Oifi & TRIFHZ AL T 5 &, AVPIZ L B[Ca**]i
ERB3ZELIZMEIENTZ, L2L. STIEER LZ[Cattid—ER (F12.6%) LA
M2 otc, ZTNHLDHRIV. 7Y bOSUTIZFVIB L UOV2L X R DAVP
ZRE(VD) DEEBH LR oTc, —F . oxytocinlI BHfZIZH LTA /¥ b—
WY VBROEREREL. FIREAZRTZ EBMBNTND, AHETH LI
RENTcVpEAHE L oxytocinZ2 B4k DBIE M 2 ATz, SiTldoxytociniZ & Y [Ca*™li
BEILEZ 1T 2o T, MTALE O OMCT CIiRiBERIEMEIZ[Cat )iz ER &8
Z O _EFiZoxytocin/vasopressintE Jid ORIMLERIZ L - TRl &, X
oxytocinVERIZIViE Vo FEHEmEIZ L W RelEiis k. - T, VpR&HEIZ
oxytocinZ2 Ak & BEMES RN LSS IC R 5T, L EDREA @ agonists,
antagonists ZMASELERER LY. FER 70 2ICBIF DAVPZEGY 7 &
A 7T ORI EEIL L. Fig 3OO TIZEEN 7 5 L %DEF TR LT,
Bl SUZIXVpEZAEHs, MTAL R U'OMCT 21X Ve 8 385-0%1F1Ed 5 Z &
ZHD THHMNZ L, 5. forskolin(20nM). dibutyryl-cyclic AMP (BcAMP,
0.5mM). JE Ur8-bromo cAMP(0.5mM)DFILHEIZ & > T, SiTDAVPIZ L B[Cat]i
EFIFIE E iz, OMCTTO[Ca* ] EF i385 X317z, Phorbol myristate
acetate (PMA, 1uM) DRTIAE XS K ROMCT T D AVPIZ & B[Ca**]i k54 2 4
Lize TOMHIRISIOFREETH oz, GTPy SEFANWTVpEZ AL EGEHE
L DEEEZKRR Lz, GTPy S(SuM) THIZLET 5 &. OMCTTDAVPIZ Xk B[Ca*];
EFIIEIZERN LS, STRIEZILTHoT. o T, VpRAEFIIGERE L&
BEALBOVbDEEX bz, U EIZXY., VpEAREIZE B[Cat* i LH L V2R
WIZ X D[Ca* i L7
X2 BT ENELPICENT,
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32 BES Y FEHBANATPERIZEIETAVP O/EH
VpEFEDEBEZNERZ R DICOMIENATPZHIE Uiz, SiEUMTALZ 43k
HEEIFFET T25C, 107WAVPLRIEES® D L. WKY DS TIEMlaNATPAH
BIZER UTed, MTALTIRARIZAET Lz (Fig. 4BEE), Z DERIZS TOVPE
BHEORIBIZATPIRER D, B A & k2 MEl$ 55, MTALIZEFET B V2
ZEBRIBII S A T ik RES D2 b0 L Bbh s,

33 MNP RERIMEERFEIET ¥ M(SHRSP) TOBHINEA DL > 7 ABEIZE
IEJATPOVEA

VpEZAREOREEEZNERZIER Lz, SHRSPOSI TOAVPIZ L B[Cat*]i
S (VpRIE)IZFig. SBIZRFBHIZ RN ZRT L 912, WKYIZEERTHERIZEEEZ R L
Jz. Fig. SBOERRZE VB LITR > e fER %Fig. 6BIZE & iz, OMCTTIZIWKY &
SHRSPIZBWTZE I o7, SiTIESHRSPTHEDIET 238D,

3.4 SHRSPOBHIENATPEERIZEIETAVPORE

Fig. 4B TFBRICHER 2RI . SHRSPOS: TIXAVPOFEIZ & W IEFERIZH LT
HREANATPEEBOEHEIZET L, WKYTOEERR ERLIZR B> TWre, ZhiZ
%t L CSHRSPOMTAL TIZWKY & FRRDATPEEDOFERZIE R NED birtiz,

3.5 SHRSPIZRI} 5 VpDZEAL & ME & DREEM:

SHRSPIZZZ®D BT VI B DIE T HNEMEILGFET 2 D OB 2R TS H
FIT4EEE (4584) OBMERER OWKY &SHRSPDS: ¥ MTALIZRBITS AVP
DATPEE L [Ca** i RIETIVER 2 ME LTz, FigdAIZIZATPEEBOZEILE R T,
AA EBRDOWKYDSUIRBIF DAVPIZ L ZATP DR ZBAIZH L. FTEBOSHRSPT
BERERZADRP T, TOSSTOREIZ BORBETIZL VL NRENE L
oTz. [Ca™* iz RIETAVP DRI (Fig. 6A) IZATP X 0 & BARE Tl F F 5 BLRT D438
ASTHEIS THLPRIGEMDIET 2B DTz,

4. EER

41 AVPOZEMEIZIIVIEV2D 2 ONRBELMLNTRY ., ZOWEDILFEEIX.
19RFIZHIRWT ZDDNAZ 0 —=2 7 ORERBE L icE iz, BIb. VidE
MERICVIIEDESKMBICAHT DI L BEMRNAOREE L L DHDTREN
Too BWIETIIFCIZE= DAVPRZRE L BT SREVpDEEE EIBD VI E V2 DH
PNIETEEAL & 13X B 72 5380 RME IR Uiz, VDDAVP & OBFNPEIIFig 212385 5
N3X5VeDENIZHARTEL, 108M AVPT[Ca*t* D LEBERIZED biviz,
Z DAEFEFEICK U, KIS O3 E XA UFig. 200MCTMTALIZ kR TRRH TE L,
VpDMHE & L Tldlow affinity high capacity B! DS RETaH DHENLIF Uiz, ZH2
FIREHZ LUX VD DAVP IR E X VIR Ve OBEMBEIC L o TR EBE SN NI L kY
HLWEZ AT LT L. EEOERE THBIZER L2 D DoxytocinZ Ak & D
ARBLDTHoT,
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42 FHLANZA 7 OVpZAREDEBNERZZHAT 5 BV THIIEN ATPOR G [EdE
KERESERZBE Uiz, BUCERERIRIEOVE IR & 7 ORER O B BN ICH
WTWDEEZEBA LK. b, EEIEFENIZR7a /A MEIMET 5 L
B EESEEILEN T, MENATP OWNENEL. HIBEHNATPEEFEOE TR D
7599, ZNaSi1EMTALIGEAT 2 & AVPIZ & Y RijE TIZATP @ B ) _Eoshn
(EBRIZATPHEOMG L Bbd) . B#ETIIATPEDET (BE WA OE M
ILDRERIZE D) BED LNz, T DFig. AORMEIX VRS ATP 2 14E T DR AL
A Z kO FIURMEOREE) 2bebTbdbDLEXLND, ZDAVPOF|
RVERIZ oW TR RN RIRE DAVPZ BB IRICIEA T 5 LU hLRA & T ORI
PIET LT & W 5 invivoEROBEI 2B T2 b D EBbivs,

43 BLEMEOREMIZIZIEICOE > TERKEN TR BIMFEREIZRITAED
BENIFBBETERN, > THRILEET N TH DSHRSPZ AW T VpZEE DRSS
ZRFR Ui, Fig5L Fig.6TREND X 5 IZSHRSPOELTEIEGEN (R#S > ~) @
AL RIMERENR (55 v b)) BN THVp OHEEERIES L TWz., Hib
FIRBHRIZ — D> TWADVpDEABE T 5 Z L idkNICA > (Bl hY D
L) DEBBET DI L2RRT D, BHIENT LIZIESHRSPITBIEHIZZ DVpD
BEPETLTWEIbDEEX LN, REBROREICVD DRBEENBEETDHZ L2
<ERLTWA,

5. $%oRE

BRI HEMEGEOMRIIBTAEHEE, SEREZOAERERITE-> TR
BLRIZEND00H DN, REFRPHDEDE . Vp DB TOREIZEIZHEIAT ST
DIZIZVDZ A OEREEZRTHENRD DDT, 5%IZVpOREEL a2 — KT 58IET
sa—=V7%#IBRTDFETDH D,
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Fig.-1 Effect of V12 and V2 antagonists on AVP-induced [C&" “] increase in isolated

rat S1 and OMCT.
The arrow heads indicate time of AVP or antagonist administration.
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Fig.-2 Dose-response relationship between AVP concentrations and [Ca **],
increase in isolated rat Sy , MTAL and OMCT.
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Fig.-3 Effect of V1 and /or V2 antagonists on AVP-or dDAVP-induced [Ca+ *]I transient and
relative distribution of AVP receptor subtypes in isolated rat S1, MTAL and OMCT.
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Fig.-4 AVP-induced cellular ATP change in WKY and SHRSP S 1 and MTAL
A): young (4-week old) rats  B): adalt (14-16-week old) rats
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Fig. -5 The representative [Ca+ +]l signals induced by AVP in S 1 and OMCT.
A): young WKY and SHRSP B): adult WKY and SHRSP
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Role of a novel vasopressin receptor, Vp in intrarenal sodium
transport and its pathophysiological significance

Hitoshi Endou, Seok Ho Cha and Makoto Hosoyamada
Department of Pharmacology, Faculty of Medicine
University of Tokyo

Summary

Recently, we found a novel arginine vasopressin (AVP) receptor (Vp) in
normotensive rat early proximal tubules (S1) which was insensitive to the well-known
Vi and V: antagonists. To investigate a possible involvement of Vp receptor in
hypertension, intracellular free calcium ([Ca**]i)) and cellular ATP content were
measured in S1, medullary thick ascending limbs of Henle's loop (MTAL), and outer
medullary collecting tubules (OMCT) isolated from young (4 week-old) and adult (14-
16 week-old) Wistar-Kyoto (WKY) and age-matched stroke-prone spontaneously
hypertensive (SHRSP) rat kidneys. AVP (10"M) transiently increased [Ca**];
followed by sustained phase for 14-18 min in these nephron segments, except in Si
from SHRSP. AVP (10M)-induced [Ca**]i transient in S: from SHRSP was
significantly lower than that in S: from age-matched WKY, and the attenuation in
adult rats was remarkably higher than that in young rats. [Ca™**]i transients by AVP in
MTAL and OMCT from SHRSP were similar to those in MTAL and OMCT from age-
matched WKY. DDAVP (10'M), a specific V2 agonist, in MTAL and OMCT of both
species transiently mobilized [Ca**];, but not that in S: of both species. On the other
hand, cellular ATP content in MTAL of WKY and SHRSP was significantly decreased
by incubation with 10’M AVP under no substrate, but ATP in Si of WKY was
conversely increased. Interestingly, cellular ATP contect in S1 of adult SHRSP
significantly decreased with the addition of 10’M AVP. These results suggest that Vp
receptor stimulation in normotensive rat S inhibits ATP-consuming ion tranport. Its
property in hypertensive rat Si is gradually attenuated by aging. Accordingly, Vp
receptor could be considered an important regulator involved in manifesting volume-
expanded hypertension.
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