9127 EBEICLZ2FANaEREEEICEAT MR

M 5A BFNERKE)

BIEQIBIIC L > THMHIEINT BANP & ZFDIP3Y-(BNP, CNP), iU ICPIARICZE I H
BELPARNOBREDEED LEICKRIE L TRIECEED S0k & NaClo RN ZHH 9
3 THFBRE ) B, SOPEAEET 3 TR CDOVTHRET Lz,

1RZZ2RgN-7° EEBSN-7" Z{ERL L. ANPEIRS LIans 5& -7 D S DK &NaCldnetd I
IWEERE L. ZEHhSORIEMESNn, @BTEMEShAh Sk, ZBETORI
&N, BNPECNPTHER S Nz, BHEE(CH T BANPIPIY-DIEAZFARB & ANPLBNP
[Z{EE L7zh. CNPIR(BE LD o7z 2HLEEARBEOEVORRZHAND D, 5
SElE. EISHEE. BE. TRTOGMPOESEZRAE, ANPE, B U (ZERS T O GMPE
FERBBMES TN ZETOEMPRBTOEMERELS LEE>TWe, COENMNPODIE
AOMUEERLTVWSELEZONE, /-, BREETRTEELTADEMEELTY
7z BNP(X, RS EBTEMET. ERTHL. THRTAETH 7z, CNP(E. BRTE
MTHD LIzOHT, OB TERETH >, M2 T ANPIEGMPEEEDZBEZ N
LTIBEDRINEEEERBET LT LB D LT, BNP ECNPRGMPIEEA D S HRIEEN L
TWBAEEN N 5 Do ANPOCHPEEMSEMEE. FETHESNELOTHN, RERRE
REBECOPEELEEORBENERET D cZRKELTND,

{IDFIRAN (=B AT (9%NaCl, 6.5%LiCl. 50%glucose) Z&3F A (0.02m1/kg-BW/min) L.
ZREN-7 TOnetBINE(CHT BHEEH Tz, NaClDFEA TnetlfINE (FHfFIE . LiC
EalucoseDEAT@EMEIESNBH 272, DT, COEDFATEREEZAREEEL
9. N BEZAREEET S, ORI (FBRE) & FREHZO VR X(datropineT
BMELEDOT. ZORMRORDLE GAFREESE. EOBREUAFHERETH S,

9% D FANRFT (Z9%NaCl. 6.5%LiC12 % L\ (£50%gTucose & 0.15m1/kg-BH/minEA§ 3 &\
PRI D /2 BT (£5910.2m0smo1/kg-BW LS U, BEIEEN (XRT0X(CHHEIE iz, 0.04m1/
kg-BW/mindFIIRAEAIC & 0 BBEE £ #3n0smol /kg BN LR &€ 3 &, NaClICEREMBL T
B ESh (FINsI XA ND (FFRRET) »'. LiCl &glucoselZ (/I LA Ly, HiE> T . 9%NaCl
(0.04m1/kg-BW/min) DFIARPGEAIC & D EF LzFkfNa*)BE (£90.5mea/10 LR ) (TR
DU TN EERERBNBELEZEE X S5ND, —F. 0.15ml/kg-BH/mind FIARAIE A (&,
Na BERRE EREERARZRBHLEZEEZ 6N, AIBEOHBIREREN. FNDRS
b, FRGEOYTHEL LR, 2T, ROLEEFEHZE S0 EBTHRRETH S,

EIEEERIC L NENT ZERENaS (X, ANP, FFBRET. BB RS L DHEENS,






9127 BERICEL 2 FANaERAEGHE ICET MY
MR A (FINERNAZ)

B 3T B a9

AKNaE (TBSC) DZESh (3, BEMMBORELCHEERE26:5 0. £HaRR
[CHaNB, ft>T. TBSCEAIE CHABENATNER SA V., H. TBSCEE L LT ER
TREHSNDEZZBNTER, L L, BRGENLATBSCERLE B EETES
A A L7 TBSCARIMAYICIBIME €52 £ B TER V. BB S0 (LD L=TBSCAE E
BITZE20EBENSOEMODZ VWERINTHD, LN >T. BIHEEC/ER L TTBSC
OHHICHE LTV BHHRE. BEQRI - PSHIEEEC LS LT L BAEENN 5 5.

TBSCA™ 32N LK BRI L TEREN LR T3 E. LB &0 & NIz LR ENaFI R
AT7B(L (ANP) A, NaFBR (2 & > Tha' BBl & (23t L. TBSCZE EEIL €2 2 & AEIRg L
TW3, LEN>T. APLISEORIN - JEHEEE I HET 3TEEMN HBDT. ANPEZ
MDI73-(BNP,CNPYDRBE THONa* ORI I T ZEAEZMZET 3,

SEbNONE TSRS ) & TITERE ) 2R L. $Ah5. BEH 5NaCIH R
INENEEREC DPIRANEED L5 A MRES CTRT 2 ZRRNPIRICEEL. &
OWREDHO LR E. REHCIEETORIIDE (530 GHEBEMN) & TR S>DHE
BIELESTZENHBLT NS, CNSORROEHE. PIRMEAN BE QZALH
5. REOTBSCETFR L. TBSCAA = < ZALT 1 TBSCOEMEF BT 5 & 5 (2 TBSCEA
BRZEHICD201CHD, TIT. INHORFROZRBOME. FLEBREEDER
FEEBEHCASNICT B,

ST 5 0E

1 KAENaE DFBRICH (T DANPI7IY-DE) =

1.1 BBETOKENACTD IRV IZ KX T ANPDEE

T BBEHUCICHRMERCS (T 2ANPDELD A H

ATYMNIVET S -WERER & U 72 TSR D FETE ALK O PR & AT @hAik(C 20MHz DB &K iR 7" 0-7 % &
= 0. FFeeiR. PIR. RENRICEIRMD X EERTEADIT-TIE. F72 EXEIRICANP S 2 W (&
ABNRIBEREAROIT-ThEEA Lz, H2BMOEERAMOE. IEIAMICESL. 8
A (AP). L AAZK (HR). PIAmMnE (PVP). PIARLDRE (PVF). EEhARI A S (HAF) & Z A E
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L7 h% 5 ochANP(300ng/kg-BH/min) & 3043 %5 L. #EEFE(CAT & MR, PR, KEDARL O A
NPRIEF QIR Z IR L7z ANPEMETRERE L (BEHE) TRELRZ. BECHRBETO
ANPDER DA (&, H-1EK-2TROD =, 2B, MAE(PVF, HAF) AV HC TR E
(pPVF, PpHAF) [CHRE L 7z,

[BEOMERTOMNAHG] =

[ (BhARMAPANPIEREE) — (PIARIAPANPIRE ) ] XPPVF ---------- (1)
[FROMERTOIMDRAHR] =

[ (EnARIDAPANPERE ) X pHAF+ (F9ARMAFANPIERE ) X pPVF]

— [ (A& iRmAPANPERE ) X (pHAF+PpPVF) ] -------mmmmmmmee (2)

& 52, IFEOMITEABIREILL CERMASTAT 0-7" 2FE L. MPIRE LA T
AHEE(CO)ZRE LTz
1.1.2 ZRREEBICH (T DK ENCTDIRIN(ZH T DANPD ZE

BEEDMTEMAREA VMM 9-VTHREE L. KBRS EXBIRICHIT-ThZRA LTz, &SI,
R&30cnDZESN-7° EEBI-7° ZIER L7ze &h-7"RI(ZT1) -y Z I X 72907 & Z 30
mUEA L. 15DRICABREAHFBE L. FHASELZME Lz CAEHLAE) . 520 B
HARDIT)-W BEOTL DR AELMTE Uiz (HEHLRE) . AEHFLHEREN I
EHHBREDIGL LD COREEEA LR, FALRRECM) EHEHFLREDEZ
netlRIVRE L Lz, 512, FANa'E & PN EDEZnetlliNa B & L7z, netlRklY
CFEREDOVWTHAKFICLTKRD . TORINEERZANPESEIC X T ITL. RV T, ANPIR
5 (300ng/kg-BW/min)pta #1590 TROWINEE 2B Lk,
1.2 BETOKENACTDIRIY (2 K2 (F T BNPODE

BEAM MR A ZA VMM 9 -NTRREE L. ZEEN-7" Z1ER L. <112 ERAERDERZBN
PIRSHI &85 AR (ANP & ZEN/kg-BU/min) (24T o 72 EIBBI-77 (DWW T ERBRZTHAN 2
2o
1.3 BETOKENCTD IR (Z K (T CNPODE

BEADFMIEM A AN VN M I-VTRREE L. ZBI-7" Z1ERM L. <1.1. 2520 (EA. >R
BRDEER & CNPIZ5 7 &3R50 (ANP & ZEN/Kg-BW/min) (1T D 7ze EIRSI-77 (DWW TIERER
ZITDHIR M 2T,
1.4 ANP,BNP, CNP oD FI| BR 1 FB

27 5-WmEr % U 7= 2488 DD BEB (N W-707-ThE . EREIRISEARDIT-Th7ZEBE L
720 KB K OANP(300ng/kg-BW/min, n=8),BNP(ANP &= E)/kg-BW/min, n=8),CNP(ANP &
ZEh/kg-BW/min, n=8)%& 159315 L. Z DM ORKRE (nl/kg-BW/15min), ERepNa* (weq/k
g-BW/15min). C1-(eq/kg-BW/15min), K*HEH& (L ea/kg-BW/15min) Z3K& 7z,
1.5 ANP,BNP,CNP@ . GMPJE 4 BE

IBEDMIERAZE 2T 9-MERE L. _EKERBRIZANP, BNP & 72 (ZCNPE AR D HT-7h & KE)
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k. ZERBREOBEESR. EBRBOBRBEERR. B85, T hE5% IR (e GMPAIE /A
MmEEEMANIT-ThEZBE L7z, ANP(300nmol/kg-BW/min, n=8),BNP(ANP &% Ell/kg-BW/min,
n=9)3 % L\ (&CNP(ANP & Z Tl /kg-BW/min, n=6)% 30 R EXE#RICIRS L. GMPOMImMAEE
DEALZRE LTz, I GMPIE B (XS R EE TRIE Uiz, BRI GMPIRE & &30
OBRmMPEREDE. §RDLEARE. 2XKDL,

2 KINEANaE DR ICH T2 THBRS ) & THERS ) 0@

2.1 THEBRE) & THERE 1 ORBHOMHE

2.1.1 THBRS ) 0XFHOME

1SEED MM AR E 2T 9-MEr L. TRBIRN &FIRA (CE5R28K (9%NaCl, 6.5%L1CT,
50%glucosea ) & EA(0.02m1 /kg-BW/min, 2555R) T 270D hiF-ThziE@EA L. ZEBh-7°
EERM LTz, &9, FIRAICERZEZEA LR OVIRAETIRITEER (RINEER(E<.1.2>T
AR50 ERMUTHZIOTHEMEIAN.DEEBO L) &ITR D72, RWT. 11%28
(CH T, BIF(=T)TEZEROAMBREZRANRD 2O T REFRE 72 (EFTIRA (2 9%NaCl13
D NE6.5%LICTAFA LA 5. B2 (n=8) TRREROREEZL(CHT ZRLEZH
N D7z 9%NaCl & 7z (£50%g1ucoseZ EA L7ah' SIRINEER 1T/ 57z, RINERE. TX
BIRN D DWW IEFIRANICERAR Z EAMKEI0D THB L. TARHBRERLBSTRT Lk,
2.1.2 THERI ) OXRBHOME

265F D 94 &2 -V T RREE L. NV 9039ATIEENME Lz, ERMANT-Th&E XENARIC. FRin
WICERABREIAADIT-TIEFIRNICBE L2, ZEMRCHBEDEEAOEMZER
E L7, MmAlOWEINICHSR & R EMR AP L7z, 9%NaCl(n=6), 6.5%LiC1(n=6)% 7=
(350%g1ucose (n=6) ZPSARAIIZ 105 RE A (0.15m1 /kg -BH/min) Lah' 5. KENIRID & FIAR I
DN BEELRBEODELZANE L. BHEES 2R LTz,

X5, BEEEENSLCTDRH%NaC1H D 0 (56.5%LiC1%0.04m1/kg-BW/minT 10
SEEAL. AHFOERZITR > (n=8),

2.2 THBBRS ) & THERS 1 ORLEORE

ARDY) -IEEr = L 72993 " OPIAIR(29% 2 W (E0. 9%NaCl AR 2 F AT 2728 DHT-Th7%Z
WAL, TEHR SRR CHBEDEZAOERZREE L, 9%H 511 (30.9%NaC1(0.1
5m1/kg-BW/min, 59 & FALan smiREs) #aik Lz,

EFID Y7 9-IEFEr & L 72995 Ok 5D 2 W TR RICI%NaCIABR ZEA T D20 DIT
-FhAERA L. FFEeE e BB CcHREsRaRA0EmaRE Uiz, 9%NaCl(0.15ml/kg-
BW/min, 543f)&FIRD D W (X FRRENARIZIEAN Lian' omiR/Egh z L&k LT,

2.2.1 TR RET ) OILEDRE

BEEDAIEIYT I-VTRREE L. 2. 1. DTIIR > ERAKOFM 21TV AFEHE Z Ui &

(Z9%NaC1(0.02m1/kg-BW/min) ZPIRAICEA LN 5HD WIEEEA LBV TRINERZ1T

oz,
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2.2.2 THBRE ) OKRLEBORE

VSO Y4" £ 277 9-hTREE: U, FF R 2 YIME& (2.0 D cERKRORBRE TR o .
6SFl D MY (212 9%NaC1 (0. 15m1/kg-BW/min) Z . 8D 9% (2 159%NaC1(0.04m1 /kg-Bi/min) =
FIARAI(CEA L, B iEEh 25k Lz,
2.3 THFBBRET) & THIBRE ) OFLEORE
2.3.1 THISRE ) OFEDLEORE

15STEDAI%E 2T - TRRE: L. 2. 1. D> TR ERAFEOFMZITV. yohimbine(n=7)
%% (2atropine(n=8)32 5% (Z9%NaC1(0.02m1 /kg-BW/min) ZFIRA (EA LEN 5H D W
[EFEALRBRNWTIRINEER Z1T78 D72,
2.3.2 THIBRE ) OFRLEORE

Q1. DEQLDTHAR>RESIC. PIIRAICINACTERZEA LA S BHRIES =
iR L7,

B ST RS =

1 RRFANaZ DEABKICH (T DANPTFIY-DBN &

1.1 BETOKENCTORINIZ RIETANPDE
1.1 BEMUI(CA R ER(CH (T SANPDELD 2 4

ANPDIZ S (2 &> T APIZIETR. HRZIBAD. HAF &PV L7zo HAF EPVFDIE A (ECORE
DOLREFEFEALTH e APEHAFTIRL TR ZIFMEIET AP EPVPODE ZPVFTBR
LTk =RNRmEER ZANEELRM o7z, Lz 5T HAFEPVFDED (. ANPIZ
SO THREMERE ARNERIZTLLERDTERL, CODBLHERTHD., T40
5. ANPEIFRRMER & NBMERICEEEZS 200V,

ANPIR 5.B814204 T. EhiRID O MIEANPEE (X177.9£17. 75 54,175.2£575.3pg/ml (C £
2L, BERTHEITCZOWIIEHIT LR, RERTESRCET L, 05RICETOE
LR, BEMBERARALEMPORAAE CLEAREEEDH <, BEMEFR TANP
TEBEINT WD, —FH. FMERARALEZAMNPOKAAE L REEREEHFL <
ERTANPEHEBEINT LA, AP, BEMERDBEE TRASHOEAZLTNWDTE
BEVED' S 2,

1.1.2 ZERREREBICH (T DK ENaCTDIRUL (23 T BANPD

ANPDIRE(ICE-> T, ZEETOnetRILRE (39.310.4H52.520.2m1/15min(Z, netlR UL
Na* 2 (&1.4+0.2H 50.820.2meq/15min(C. netBRINCI-E(%1.3%£0.2/550.8+0.2meq/15
minlzBECHD L= (Fig.-1), T2bBH, ANPEZERE T Dk ENaClDRILZIME T 2,

BT (&, ANPIRSFIDnetR UK S (33.7+0.4m1/15min, netBRU¥Na* & (1.1£0.1meq/
15min. netBRINCI-2(%0.9+0.1mea/15minTdH >7ee ANPIREIC KODBERAELZ RSN
S572. COIECZR TOK ENACIDnetlRINE % 1] L7z ANPIE. BIS (Z(EAER L7,
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1.2 BETOKENCID RN (C F(F T BNPDELE

BNP(ZZERS T Dk, Na*. Cl-DnetlRIRE ZHFE(CIPHIL /2 (Fig.-1)s BNP(L, ANPE {72
EREB LTS,

1.3 BETOKENCTDRINIZ KIFTCNPDEL

CNPIZZERS T D7k, Naty Cl-DnetlRINE ZF E(CHIHI L7z (Fig.-1), CNP(E. ANPXOBNP &
LEREELTW3,

1.4 ANP,BNP,CNPO>FI FR{E R

ANPEBNP(E. FRE. Na*BEHEE. KHOHEAZBTE(CIBMZ Bz, LM L. CNPIEPOPRIBHN
DEAZERLEZEDDEETERAN D2 SO ED(T. ANPEBNPIXBHEECH L TR A
ERZB LTWLWAH . CNPIEBHEEICEEZE X0,

1.5 ANP,BNP, CNP (D . GMPJE 4 KE

B eh GMPIREE (X, ANPEBNPODIRS(IC K> TEBRICEE LN, CNPOBRSTIEHENL
NERUAD >7ze ANPEBNPE CMPZEE T 2ZBERICHEE L TCHEBERAEZRIBEYT 20
CNP(ZANPWOBNP L (ZB - R RBRKICE ST D2 EBbN D,

AMPDIES(Z L > T, GMPOENFMBRE FEBEM TEMHIC LR L2, LML, EIBBEE
TEEERLBEZRLELOOLEFFENTHH7, —H. TREREEHKTCEOLA
WL LT Wz. ANPIE. ZERSFEIRCH 2 GMPEE BT B K Z N U TZERB T 0 WRINHEEE % H &R
T Do Ll U7ZANP(Z K2 ENRITAGMPOD BN, BRI THOEEN TS LTV 3B,

BNPODIRS (C K> T ZEBWEE. BBBEET U ICTRER CEEELLT ARSI AN S
N BHMCTEBEELRET AR U, BNP(E, GMPIEEEMZEERZN U TZERB T ORI
BERINENT B, Lk L7zBNPIZ K BEHARMAGHMPODIBIN(L. DB T DEEEIMC &2,

CNPOIS I L-> T, BRI, BBBEETUICTRERTEIEELLLERET., B
MTEEIP RN SBERETAETRLE, CNPEBNP L. CMPIEELMZERHAN LTZE
i TORINEEEERE T 2,

2 ENEENaE DIREICH (3D TIHBRIT ) & TIHBRS ) 0=
2.1 THBRE ) & THERI ) OZRROMNE
210 THBRS ) oRFROME

9%NaC13 2 (F6.5%LICTD T ABEMAEA(C L > TEBH SOnetlRINE (G, #E AREE &
AREEREERESEN 27, UL L. INaCIDPIRAEAIC &> T ZEBREALS
LOLHEBREDANZ <O netlINEZLE (CIMFIEN, T ULABRITENRZEE X 2
Na* & Cl-mnetlRV S (FIFIE Nz —F5. 6.5%LICTOFIIRAEAIC L > Tk, Nary CI-D
netlIVE (FIMEMERZR L. BlEERTEAN =, LiEp>T. THEBRE I O
ZRFENBEDOREILICRIGT D,

50%g1ucose MRIARAEANIC K > TEBHA 5Dk, Na*, Cl-dnetlRINE (FiMHEI & nah >
DT, CORBERGREEDEALIZERIG LR,
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2.1.2 THERS ) 0REHONE

9%NaC1(0.15m1/kg-BH/min) DFIRRAGEA [ & D, KEARMONaBE (E%92. TmEa/1. FIAR
moNa ERE (3#96.6mEa/1 L8 Uiz, BERE(E. KXENVIRIM THI2.5mOsmol/kg-BW, FIfARkID T
£310.2m0smo1 /kg-BW L F U7z, B#fRESN (3. EARIRI00E TEARBEI ORI T0%(CHH
M. 6.5%LiC1°50%gTucoseDPIMREAIZ & 0. BB (3 9%NaCl iz E & BHFHIT70
(ImEl =Nz, 9%NaCl, 6.5%LiC1X°50%gTucose(0.15m1/kg-BW/min) DFIARMAEA (XREE
TARBEFH L. BHRIESHEMEIT 2,

9%NaC1(0.04m1/kg-BW/min) DFIARAEAIC L O, FIBRmNa 2 & (3%90.5mea/T LR L. FT
A MR 2%E E (3 £93m0smol /kg-BW L& U 7z, BHEESH (X, FAMBEIONNECIHE NI,
—7F. 6.5%LICIOEAIC LD, BHBES EMHE N, ok, BELD. 9%NaCl(0.04m
1/kg-BH/min) DFIIRAGEA(E. BREEZARZEEI LT, N BREXRTR 2RI 2,
2.2 THBRE & THERI ) ORLEDORE

9%NaC1(0.15m1/kg-BW/min, 543F) ZFIARAICEAT D & FFREARRIEE) (FIEN L. B
BBESEMB I NE, LML, 0.9%NaClZFIARAICEA L TH. AFREHEEENZIBME T,
BEMZEH EMmEI S nAah o7z (Fig.-2), 9%NaCl(0.15m1/kg-BW/min, 5%3f)DFIARAIE A
CEBEESRESHO LR E. PIRAED LS REA TEQ W,

9%NaC1(0.15m1/kg-BW/min, 59 f)&FIIRAICEANT 2 & FREEEEENEEML. B
BESEIEI Nz, L L. TREMRICEA LTS, FREZESHEENET. EBR
EHEISIE NN o7z, LN 2T, COZEREMRCH D, iz, JOLBER SR
HETH D,
2.2.1 THBRS ) ORLEORE

9%NaC1(0.02m1/kg - BW/min) DFIARPLEAN (C/it L7z ZBB M 5Dk Nary C1-dnetlRIXE
OMENE. AFREEEUIRIEICIEEL Lz, THBRE 1 ORDEE. FRSETH S,
2.2.2 THERSE 1 ORLEORE

R BT (2 B SN/ 9%NaClo0.15m1/kg-BY/ming % W (30.04m1/kg - BH/mingd P9 AR
POEAC RIS L7z B iR Zsh o 16 (. AR OIC > TRINGHEE Uiz, NamRE
REBVOVICREERRE TR ET 2 TIHERH ) OFRLEE. FREETH S,
2.3 THBRE ) & THERI I OFLEORE
2.3.1 THBRE 1 ORLEORE

9%NaC1(0.02m1/kg-BW/min) DFIIRAEACKIG L7zZBIB M H5mok,. Naty Cl-dnetlRINE
DOIMFNL. yohimbine(Z k> T LB T, atropinelc k> TEKkLE, THEBRI 1 0&E
DB, WAEBRIET S B |
2.3.2 THE R 0FRLEBORE

QADEQLLDOERBRERICESND K52, FIIRA(CIANaCUBERZEAT B & (C
SO TEBMRFHIERICLE Lz, THERE I OELEE. BEWETH D,
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== ==
3 ANPJ73Y-

ANPZRZBEMER CEHERSNTVWEN, FROBEARTEHBINT LAV, LEHNH T,
ANPGRS EMERTEZOEBEAZBELTVD EE X 6N 5, ANPEBEMEROIMEIE
MEELIERN DT, ANOEBEADI DTHZMELRERIBENERTEE
5NN, BEMBERTEOAZINLZANPD, ESVWSREBEREZRELTVWRDON. H
BVWEHEICHEENTWDOHRONIRGHZHETH D, T T BEDIT = EHEE
THHDRINCHT DEAZRA T ANPE. BB TOnetd RN AIEH Lize UL L, @S
TOnetDRIN(FIPHI Liah o7z ANPEFELLL 72185 2B 9 ZBNP ECNPDZERR T Dnetd Iy
WIEHT BIEAZRANRLZECH. AINGMEEAZR Uz, T7abhBb. ANPIZIY-(EBET
OnetDRINZIPFIT D2 LI K> T EAENaE(TBSC)DFEICHAS LTWBEESHE
LEMEZBELTWREEXOND. TZT. ANPIFI-0ONaFIRIEAZ LR Lz &2 3.
ANP & BNP(INaF FRYEFA Z B L 72 hY. CNPIZ{BE LAah o7z,

ANPOD IR IVA &I E FA D IS EEBHAIZE D REA & ANPIPY-FADFIRIEBDE D BRE %R S 1= 8.
ANPT7Y-Dsecond messenger T2 GMPD EABEZ A N7z, ANPIZ KD GMPODEL (Z. ZEF5
TEREELTWHWED, BBTEEELTWERD DR, SNIZBEIZZER(Z(E.6MP% second
messenger £ ZRBMAENZ < ABICREDAVWETNEHND . T, TOENAMPO
RUNIDFIEFA DBBESBMNEDRREN S LAV, LN L. BNPECNPE ZERE T o IR URHDEI /E
FAR LR, GNPOELIZEELAN >k, ShiE. ANPAGHPZsecond messenger & §
D2RBEENLTBECORIIDGIERAZREEBELTCVDDICH L T, BNP & CNP(GMP % se
cond messenger& LIQWRBEZNLTVWDELEZIOND, COLDICEZS . CNPY
ERTHRIEAZRIBRVDE. BRCENPOZEENIBEELLRVONSTHIELEZ S
Nd. HDW(E CNPHRIRHRERFCEALT. MBREHEZRIEZZETHBEORIN
TEREZREBLT VWD ELE I 6ND, DI, ANP. BNP, CNP(Z &2 R5E T RILIPEI{E
RN EIN & GMP7ZZ second messenger & L7 WRIDHEBE LAERBEEZNLTWDEELEZ S
N3, cGMP7%Z second messenger & § SANPDRBF IR WPIBHBERTERINEZLOTH
D, BECMOEBROZEENFEE LT VWDAERNARRTREINEZEEZZ TV S,

4 TR B 5T J

M H5mk. Naty Cl-dnetlRINE (Z. NaClp FAH#HRAIES TEIMEI & nm . S
IRANIE TEIMFIEND, CHOERE. NaCIOZRERHNFIRICEEL. COZTEBROHRE
CEHDTRHFAEICEBEBD SDOnetRIIAIMFIEND EEZ 65ND, T DORITFRIE. I%NaC]
DFIRAEANICH L TIERIDT 2h. ZEZDOZ LL16.5%LiC1 & 50%gTucose | (Z /i L 72
Wo 2T BRERZEMEP BEOEACHULTIRIGLTWVWEDOTERL, N BEDE
LEHULTRIBLTVWE EEZBND, TADE, COZEHRE. N BEZERTHB.
CORGFFROIGDEE (FAFRAERETH 0. B0 (EIVAEFBTEMRESHETHD Z e HIBAL 2.
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CCTRISEIC LT W ARINIDE Enetd RINENS ME S NZDTHDD 5. RIRAIEIE N
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Fig.-2 Responses to intraportal (PV) infusions (0.15ml/kg:BW/min for 5min)
of 9%NaCl (left) or 0.9%NaCl (right) solution are shown on measurements of
phasic (HNA) and mean (MHNA) hepatic afferent nerve activity, and phasic
(RNA) and mean (MRNA) renal sympathetic nerve activity in rabbits with
bilateral sino-aortic denervation and vagotomy.

—248—


SSRF020
スタンプ


MECHANISMS FOR REGULATION OF TOTAL BODY SALT CONTENTS BY SALT

Hiroshi Hosomi, Hironobu Morita, and Nobuhisa Uemura

Department of Physiology, Kagawa Medical School

Surnmary

The aim of this study was to define mechanisms for regulation of total
body salt contents by salt. Salt intake causes an increase in body fluid and
atrial pressure, resulting in secretion of atrial natriuretic peptide (ANP).
ANP is now known to be a member of family of the natriuretic peptide system,
since B-type (BNP) and C-type natriuretic peptide (CNP) have been isolated.
ANP and its family may play role in regulation of total body salt contents
by control of NaCl movement across the intestine as well as renal function,
because the intestine is indispensable site for salt homeostasis as well as
the kidney. Salt intake also causes an increase in Na concentration of
portal vein, which elicits hepato-intestinal reflex and hepato-renal reflex.

Intravenous infusion of ANP (300ng/kg/min) suppressed net absorption of
salt across the jejunum but not the ileum in the dog. Net absorption of salt
across the jejunum was also suppressed by BNP and CNP. ANP and BNP augment
natriuresis but not CNP. To define these functional differences of ANP fami-
ly, we studied production of cyclic GNMiP (.GMP) at the jejunzal, ileal, renal
and femoral regions by infusion of ANP famﬁy. ANP produced CGMP at the je-
junal region far greater than the ileal region. This difference in _GMP pro-
duction may be the cause of the regional difference of ANP action. BNP and
CNP did not produce .GMP at the jejunal region. Therefore, ANP suppresses
jejunal absorption via the CGMP—producing receptors, and BNP and CNP may be
via the non—CGMP—producing receptors.

We studied the effect of intraportal infusion of 9%NaCl, 6.5%LiCl or 50
%glucose in a dose of 0.02ml/kg/min on net absorption of salt across the
jejunurii in dogs. NaCl infusion suppressed the absorption, but not LiCl and
glucose. Thus, the Na receptors in the portal vein can be excited by an in-
fusion of this amount of NaCl solution, but the osmoreceptors cannot be
stimulated. The response was blocked by sectioning the hepatic nerves or by
administration of atropine. Thus, an afferent limb of this reflex system is
the hepatic nerves, and an efferent limb is the cholinergic nerve fibers.

Intraportal infusion of 9%NaCl, 6.5%LiCl or 50%glucose (0.15ml/kg/min)
increased osmolality by 10.2mOsimol/kg and simultaneously suppressed renal
nerve activity to 70% of control in rabbits. Intraportal infusion of 9%NaCl
(0.04ml/kg/min) increased osmolality of portal venous blood by 3mOsmol/kg
and plasina Na concentration (pNa) by 0.5meq/l and suppressed renal nerve ac-
tivity (hepato-renal reflex). However, intraportal infusion of 6.5%LiCl and
50%glucose in the same dose as NaCl failed to suppress renal nerve activity.
Thus, the Na receptors in the portal vein can be excited by an increase in
pNa by 0.5meq/l but the osmoreceptors cannot be stimulated by an increase in
osmolality by 3mOsmol/kg. Intraportal infusion of 9%NaCl (0.15ml/kg/min)
stimulates both Na receptors and osmoreceptors. The threshold of the Na
receptors is lower than the osmoreceptors. An afferent limb of the reflex is
the hepatic nerves and an efferent limb is the renal nerves.

In conclusion, ANP secreted by salt intake suppresses jejunal salt
absorption and augmients natriuresis in a feedback fashion, and intraportal
Na concentration increased by salt intake does in a feedforward fashion.
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