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FHiE: TEGEZEOSARTRCRES N3 HRKRTHAVP EXSWMBOKREED I
43, OFEACEBLEYF—FAD 60 RBARSOHELAS L, RESNLEREKD
BE (0-0.30M) BLUE (0.15 mVkg) WHIEEOE FOKROBAELEACICHES NI,
i, WEMEERCS T2 RERTREOFMIDLTHRMN L,
ﬁgziwbmﬁﬁ%VPEiﬁ%ﬂﬁwﬁﬂtﬁ?aDﬁﬁﬁﬁﬁ*ﬂmwﬁﬁm\tb
B s REREOTEHIELIEbDTH > o Bb, kK (0 M &IEK) f5TWk AVPEE
SWHMBOESTINE., HE (03 M) REARECRBECRESED Sl x5, 0.15
M AEATHEES 2 EDENED - ko PHMER, WTFho&REARFCELTHE
DERVERETRLES, KEEEHREDSNLN >, OBERNICHET 2 RIEOREHET
A oREHFTH 5 Amiloride pEIRREZ, Kok 3 AVP MROEECIERL T - b5,
0.3 M A AREIC & BEE ., s & hi, k¥, 0.3 M Choline chloride »BRIH L 5
W, AVP MiBESICIIZASEEBE2ET, 03M BEKOTEE~ORELFRIC(EHNTD -
o

£E: ChEORBP B, b FEBLTRES N3RS L UREKRRTICHT 3RO
Wik & UL, RKHC AVP SRoEHMSBEET b0 TH B LHEES N, 0~0.3
M oREKOERIEL T, SHSEREREN3ERFORBEOEZOROBBE TR
L., 62020 REKBECHGLEKoRE2AD T 3RBOFELZTRT 2b0L
Bbhhito 2hoEbid, FECPEOREABRICL> THREIN B L L bIZ, RIAHRK
DBEL, TREAEANOBEMELCFET 2BROACEDON B &N b6, ARERICTFE
TARETANEBEL SREMERHORLEANEN L HERNFURMO—BTD D
boOEEEREINL, £, thHokMb3, WEMEMECOREKOBRZHE L, KE
HoERNEETh3 o EBTRENZEEDI, Na /- v oEERELER I, o,
FBIRERERTBEBI- LS LaVnEEDN %,
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IhEco, XAMEAFEBRES (# 9137) ckoT, b rokSRBEICHT
PRES L UBRERBKERE AR THKORMAGTROBAKC>TOFEZ
ToT&ERB, BOPoHLLFHESB LI, §hbb, ErEbBWLT, K&EX
RSN L CLFRBEECEIHEL 2 EEL 5N 3MICHE (0.16 mlkg)
DKDHZVIEHRREKTH-> Td, TOEBICKRE (20 min) 227352 &k
2T, EREFIRS 2 VIERUEAFIREZFZRL S 22 LBREh, T RBBE
ZENPOOBRRED 2 IIBRHEBER BT 2HBERBOBRESTRRI N, T,
COBBIE, BhVEREKEBEEBESLTRST, Fh, LEENERICOLL
THHERITEEThL (1) , BREVLI LK, BT 2RIE KO ENVERE & BN
EfORERZEHEBALTHD, EREEEE, REKEVRECHBEL LWL
ETholt (3) o

ol ORWEE/MEMBIS L TREKBERTBESEEL, B
BIZKOBREERBEEHLTCVRIEZ2HORELDLTRE, ZOoBBORKE
BRFELT, HUFIRFANVEL (AVP) OBEBEITREINLLD, FEER, B
MERWCT, HEMEEREEBELAVPOUBE oML HEEEXHICRS
LERERER -, i, REMBEBBEOMHEORI L€ TIT o0

=2717-


SSRF020
スタンプ


WF 32 5 &

MBI UNE
ERORGES v | (250-360 g) 38 LEKRIZHL B, 5 v bid, FiE 23

+1°C (mean+SEM) BB 50+5% , BABED 4 20 14: 10 hr. L THES hit, £%
EHT KB & 1 (Urethane, 1.2 g/kg bowt., i.p.) . KREICIEES — L F o2 — T EES,
BREIRBERDZVEIKERRICE= -V Fra—TE2EEL, BEOME»LOEE
ZEMUTRREMT o MRBEAOLD, EHEL2ERELA-_Eor=—1L7F
a—7EOBANEAL, EHSAFEEAENCES LS LLHE, BRARTEEL
o MEDRE2T>eBW TR, EARIREIOEHR L, LLoFHzFoxk
® Sy PRMENEEEBCEES hito E®E 0 Paretal area i B A F U iz
THMOBEZRY, BRERE, TEAHRZECIF UL IH HE 100 pm) o RE
EREMA, BELL, TEEEEDFTHRB (0.5 msec duration, 0.8 Hz) =Tt
THRAB2ETE-—HRAGBEYEZRELK (SON) A LLEYS 2/ &%
ROHRAFIECTRE L, AL d > XBEIE, 4Ly 2 2WF (GD-1.5, &
EHF) 2ERERBCCMBLUCHERL K, EREMCERNCERT 2%
Pontamine Sky-blue) % &L ZME (0.5 M Sodium acetate) ZEA LD EF T,
EROEHIZ, S~13MQ Th > 1, ETRRAEZTTE—RBEDORENHK, %
DERBRBEEHO NI - hr b, MRHKEEDZ2TYT AVP ELMI2 S EREL
(6 o ok, RECLSHAMONBREEEB I koik, BRRTED (S
E8) K525, WEAK~0SERRE (0.16 mVkg) RS 0HBEBEN I, %
oy BREAKBRSCHIIREUEROBS 2HAN3 /00, BEE LT 0.05mM
Amiloride (Sigma) ZH W THER L BEABRSOFBI O LT HRN 2MA L &
2, Choline Chrolide (Sigma) DIz >V THH Lo 52 LRBREIZ, BEK,
0.15M, 0.3M & U 045M &7k, 0.05mM Amiloride, 0.15M, 0.3 M # & ¢ 0.45
M &35k (0.05mM Amiloridelz #5#%) . 0.3 M Choline chrolide » 9 BE T°d 3,

TR, BHOMOFZ, BRAEBRFS (1994) T TEDLGhLEER
oTfibhi,
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AR i o PR T

URTHERLEPOOE—REEDOLEOEITITE, AFEWEMEBI2
iz T A U 7z MacLab Package (Analogue Digital Instrument) 2T, v d 31t
T754ICTERL, RAHOREOREIZE, MIEDD 5HED 0 EFAIL
BREE (/X5 APy J8) WTRIE> o

WFFE RS R

135 EoBRKTEHRELZ (SON) MmESWMREEETHICEREL s, 88
B, AELTERHNERREEH2R L. ChOoDE—REOSTHEE, 11.2
+0.3msec (7.5~13.5 msec) . FHHEHE I, 6.7 + 1.1 spikes/sec (0.5~12.7
spikes/sec) TH - 7o,

KL URBKBESORXE

AEK, 0.15SM L0030 M REKBSIIRICHITE, BRBEEDOR
BHarrdL—rA—a2—FRpxH%E, Fig. 1 WRL, BRELIEEL£TD AVP Szl
BIZEARBBEKOFHBREFAEO XX HES % Fig. 2 it s (BREFTFH
BEREZPOLLARON— Y FEHTRT) o ARBRSEOREETHORER
b, BE&30D»560 BDoBICEEL, ToRIbiEX 2~3 F#MEL T,
EEAESES (0=11) TBWT, PHREAEOXRYEIREK 30 BoiliF L
B, 1208 %CIIRIEME (-48.7 +17.6%) 2R L7, 1808 & LI R ~ X BIEA
LEEERER. ThEEdBEMic, BRABARS (0=13) tk, #E5EHK 0BT
HAaZEAZRL, BEK OV CORAEDE (679 +44.1%) 2R Lo ZOME
EHoLAMRL, Totk 180D#MHEL L, EEREK (0.15 M) 5% (n=10) T
3, Z0BMRIEREIhED o7
HREBZE®3 ARCHIT I PFHAREHAED X KYEL Fig. 3 RL. BETH
ERBREFOREENBE (BFgKkE, 0OMNaCl &L Lk) HERLAKEREEDCE
HrEvohd (-17.1 +4.5 FEK; -3.4 +2.5,0.15 M ®iEK; 41.7 +26.0 %, 0.3 M
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'BIEK) o
ABEREDAETET N, FHARER, wTFholBRBRoBRFck->Td, DT
D FHmMEDRY (<50 mmHg) »BE»H 65h, AVP 0 REIED) 0 #B IS
LikEledgriEEhikbdr o (Fig. 4) o
BH, BREKBRSCLIITRE»GOHXBEANIZI LY, TEHRE~FE
D03 M REKZEESL, ToB2HAILEL A, Fig. SWAbh sk @8R
ZHohixh o7 (n=10) ,

Amiloride o> & &

0.05 mM Amiloride, 0.05 mM Amiloride 2 & L70.15M & U 0.3 M RIE
K. 0.16 mVkg ZWEFRICHE L, SON AVP i@ BERREEH R T THZE%E
NI

0.05 mM Amiloride #5113, Fig. 3icR 6N 3 L5 AVP #ilRa (n=10) 0iF
HrAEREC (X005 BTN, 03M siEKoR5IZAVP iRoBREHOHF
BrxlrkAzFER UA Lol (0=12) , 0.15 M REXKESHI TR, -1 FD
BEZwohiahrol (n=11) . ThZThoHABRBRRSEISTHOREHED /N —
vy FERSE, ThEh -8.2+84, 5.0 +7.1 BEU 223 +17.1% TH > %o

Choline Chloride ' 5 o> #2 &

WHEMEEMEBE O EoRME L5~ 3 i, 0.3 M choline chloride % 1§
FRIZHERESL, 03 M gl KoE@E BRI L, Fig. 6 WAbohakdic, AU
ENVRETH->-THANCRBKOBBEIR L > Tk, T b, Choline
chloride TiX, SON AVP Hila0 BB BEHICI A GHEBRIBECE ah o 12

(n=11)
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MBEEFEORILBBERTEH AVP Mil20EH2EHI L, TORR, TEK

BEDPLPODAVP ORUEPEEEZT T ELWVWIERE, FENITHOhT W3, ULy
Laho, ARRICBI S, RAFBRKBEARSIhL kD3 3E s 0BEOR
BRKIEFICPVPETHY, IBEESFEHFEBEZREILLEIEBELCE :, Lo
T, WEHEBER~DOKD 2 CEEREERKBREELRTH AVP fHla0iEgio Xt %5]
ERIULBEBE, oRXoohZdhidzbixl, WED 3\ IREFERMAEL,
EEIZE>THRKEBEZRHEOTIRMD [FH1 L LTRBIhTERE (5) o £,
B, B2 DBENDERDIVEIAFAFERICFVWTHLRENLEIIT, ZOER~DK
oREEE PR TE, EREFK (1 3) , L5y PBLTIE AVP o 5Hik
2ME T EDALLITE T, T HICIE, FERICH LT, AVP HilgoiEENZ
REHER RS INIBRORERBECHRLTZOAUWEHZ2ELTEEZZ LD
FloChlhrsmolt, 2O W, WEDZLIBEABKBEICH LT, BRI O
ZBBOREBEEZRAOL, ToEH L2 AVP SRR 3BBOFEELZHET
BLie ZOWEYS, HEMELBCEFET 3BEREEAT V0 TH B &1,
ZTORBBROBEIPLEREILZN, BE, ChoHRORLEHRZIN-TF 3
EREE, XEFERARLD 2 VI LREMRECS T I2KD 3 0IIREKCEET
IHERMOTESRETNhTHD B) , R oHREIFITIRNFEE L TERS
N,

BERBEEV VBT, K3V EAEKERRBFEORKTHBEFELE= 2
— O UEHOEHUBEShTRBEY (3) , TOELCIBRRKOALBTEDS
h, BRxoBoNEHBEEEAPICRZ S, Zhitid, EEULTLEBFNHNERMH
Evs3bnlEAbh 3y, RBEHMEAVEERZRICBLTELONEER, O
BEHLEZEISTThTLITERI LV, Tk, KRB L 3HBENRS,. 1F
HBVIFARE - FLEOMBEZ o TWAHEED, MELZ2EREFTL TV
EPDOEBEETN S, ok, EHEBEROERICOVTLERRBEKOEERS
M, AVP HIREEICZAGHEB Ll & bRATh 3. ZBE, AFRICH
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WTHLLhERREEFEOREEK RS 13, RRBROEZHRAR L, WHES
FUREIEREN 22 EPBERETN T %,

BEMECH T 5AROEERBCHT 3HER, SEBFIRELTR
LT%H i3\, Shingai & (7) RBE. 7 v BT ZREMEAKRFRZ
Té%ﬁ*@ﬁﬁo#t,mé5wmﬁﬁmtmgtébmﬁﬁﬁia:aéﬁ%
LTwah, AFRIEBVTBOhARBIK I W SWERBSES T 5 TTHEEEF
HirHL b s Bbhn 3, Amiloride k¥ MMBEICHF 3 Na" 0@WZERZEL,
%nu;&r%mnwaﬁ%wﬁ%uﬂ%énactﬁﬂ%ntwaﬁ(4)‘:n
ko THRAEKD AVP HREH~OLESBANTEH I BHIESTNRT LW,
RE EESERE S THAP CREEOERSEENZIZEEZTLTRELEER
EN3. x5izid. FIUEE® Choline chloride (0.3 M) ft5oE@B£(RiEish
EhZEdbb, METOREKORZRE ST 3N 0EEMHSTRENS, L
»Ukds 5, Amiloride Kk 3 EBRAMADNROMEITFLETRENP o>, TDT &
ho, REMEMECSIMoZTERBLFET 3TTERHLEHNTE AL BH,
KOERS OIS Amiloride 0 HBE T T &r» > LFRE, WEHMAKEIC KT
3. ke RBEOFERBINELOTH S TEMEEZTFRL T3, K Shingai %
(8) RkoTHEINEAKRBRENCEEST 3BAEAORLHERMBOFER,
DFREIFTIRREEALON B0

xeW

TEMICE AR & o THL I > LHE - REFRBED
5DBEETE AVP SWEHHBRC>LTOLEENTRELLTEALNDITFE, 0
BN, BB, BE - -BEERCBLT, BREN3KDHZVIRENEEZD
ZERERHL, BREEEATORSLLHEPLDTHEEINZIAN D 5VELE
EERASOBRE AT S, —BoRAbsRTFHABECHOI»BANE .
Tubb, EMCE- THESKD ZVEERABKIC I TRBEThtA, &
BESAESAEOARD 3 VIAKOBRETFHLTHL, LY, AVP JW2ElLS
CBLERE-TASOHEZ2ETULRETHAIEEAOND, SHHERY
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HENBELIZ, COBBIAARBOMEEELABLELTE BhbANKL,
F/o, AVP W B 2WEMELRORERIBREICE, REE0ERENEEH
BLENHANL LD LREIRE, MOXRERBOFELTRI N,

Drtom@oRROHE, MHCEHEZLDT IO TLBFEN, D30
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Fig. 1 Ratemeter recordings of the discharge activity of three hypothalamic
vasopressinergic cells. Upper, middle and lower shows the effect of water, 0.15
M and 0.30 M saline applied to the pharyngolarynx, respectively.
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| :

50 1

Change in spike number/ 30 sec
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Time after infection (min)

Fig. 2 Percent changes in mean discharge rate of vasopressinergic cells
following pharyngolaryngeal application of water (closed circle), 0.15 M (closed
square) and 0.30 M saline (closed triangle). Each test solution was administered
at 0.0 min (arrow). ** P<0.01, * P<0.05 (vs preadministration level)

=: with amiloride (0.05mM)
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Fig. 3 Reationship between percent change in discharge rate (FR) during initial
3 min following administration of test solutions and molality of sodium chloride
in test solutions with (closed circle) and without (closed square) 0.05 mM
amiloride. ** P< 0.01, * P<0.05 (vs preadministration level)
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Fig. 4 Change in mean blood pressure (MBP) following pharyngolaryngeal

administration of water (closed circle), 0.15 M (closed square), 0.30 M (open
circle) and 0.45 M saline (open square). Data showing the relationship between
firing activity of AVP cells and change in MBP was illustrated in upper right
corner, were taken from 27 AVP cells following artificially lowering and
increasing the blood pressure, with intravenous phenylephrine and
nitroprusside, respectively.
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0.3 M NacCl —@—  Pharyngolarynx

!

100

50 1

Change In spike number/ 30 sec

-1.5 0.0 1.5 3.0 4.|5
Time after injection (min)

Fig. 5 Comparison of percent changes in the mean discharge rate of
vasopressinergic cells following pharyngolaryngeal (closed circle) and tongue
(open circle) application of the same volume (0.15 mi/kg) of 0.30 M saline. Each
test solution was administered at 0.0 min (arrow). * P<0.05 (vs control level)
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0.30 M Choline-Cl (PhLX)
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10 i { i e | | /
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Fig. 6 Effect of 0.30 M choline chloride applied to the pharynx. Upper trace; A
rate meter recording of a AVP cell. Comparison of percent changes in mean
discharge rate of vasopressinergic cells following pharyngolaryngeal
application of the same volume (0.15 mi/kg) of 0.30 M saline (closed circle) or
choline choloride (open circle). Each test solution was administered at 0.0 min
(arrow). *P<0.05 (vs pre- administration level)
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Electrophysiological study on pharyngolaryngeal mechanisms

for vasopressin release

Akaishi, T. and Homma, S.

Department of Physiology, Nijgata University School of Medicine,
Asaliimachi-dorr 1, Nijgata 951, JAPAN

Summary

The role of the pharynx and larynx in body water regulation was studied in urethane-
anesthetized (1.2 g/kg, b.wt.) rat by recording the electrical activities of hypothalamic
vasopressin (AVP) producing cells. Pharyngeal/laryngeal application of 0.15 ml/kg b.wt. water
made a decrease in AVP cell activity, whereas the same volume of 0.3M saline made a reverse
response, an increase in firing activity. Isotonic saline had no effect. In next step of this study,
to eliminate the gustatory effects of sodium ions, 0.05 mM amiloride which is known to block
sodium transport at cell membrane, was used as a solvent of sodium chloride. Application of
0.05 mM amiloride caused a significant (/<0.05) decrease in firing activity. Hypertonic saline
(0.30 M) in amiloride interestingly caused insignificant change in their activity, namely evoked
response was inhibited partially but not entirely. Isotonic saline in amiloride had no effect.

These data suggest that afferent pathways from pharyngeal and laryngeal mucosa
regulate the AVP release in association with the concentration of sodium chloride involved in the
solution ingested, and that the gustatory factor for sodium reception is involved in this

mechanism.

—291-


SSRF020
スタンプ




