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%, Ussing chamberz HW\ERERMNEICL YRET L.

ZIWVERFOYREZELIZBIVEY FOEMARBZERL, cAMPIC & 5 ERERICES
UikEt L7z, 8BrcAMP(0.3mM, SEEMIRS) (3, EREREMMICET=E (1
5— 3 05 CRIEMI) ZTORKBECLASEL. 1 — 2 BRI, DIHEN
58BrcAMPIRSHID LRI L VB WML -7, ZFTFoNBY O S—E&FEMEAS
H# 3 Forskolin(1uM, EER) THRBOMENH>7=. B7 KL FU AMEBHED
Isoproterenol(1TuM,iZER) HREBELIZE(LEZIIERLE. ANOMRD, EIE
fllamiloride (0.1mM) FETTIHBEBELIEIEND, EREMENaRIUEMET,
CAMPIZX UMEAICHIFI SN ED®REMELLEND LZA 5N S, RICA-kinaseD B
5E®RFAT 520, FERMKinasefAEFDK252a(1.87uM, ERER +EEEM) T
BT L= KB THRET L2 & 25, 8BrcAMPIZH 3 B2 BIENalRIND RIS (35H %
L7=. EIC Phosphatase BEZ#|DOkadaic acid (0.1 uM, SR+ EEAD T
RTALIE U 7= K5 TIE, 8BrcAMPIC & % #HADNalR NS RIS (3B = sz s, %
HORERISITHR L. L EOBERERPTESREBIE, 1) A-kinaselckd
YBALRISHIEEENaRIGRETICE S L, Mo E51ER2Cs. 2) U UBE
I3 ERF [CPhosphatase & &M L LR EAD(RERNR 5| 2 7.

—RICCAMPRODEMALIZ KIS T ETTEL, RNEHNH TS LMBMEN
TWS. SERONERMORENRNEDL S HERPBEHRERDONE SITK
HToRnENSHD.
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NI BREEANEDZY DBONaMSHAT S, TOKREBSIIARS L B2k U BRIY
ShEEANONafktt (IHhF M THB. KB TONaRIT (L, KiEERBEAUEICH 3
Na/H XL T I OS54 RBEZSHONaF v+ RILEN U 2 DOBBTHIDNT
W5, MNDOIHEHREEDNa, K- ATPaseSikIRE XX TS . Na/HisHug;:%
&, BEFNICKBERICHE> THEL, KB TERIRENBNaDAEES ORI E
&> TWAS. —7, NaF+ RILENTBNaRIUIREMETH Y, K%Lt
ELTNS. ZOXBEEMENaRIIEENa/NS > 2 OBEEIC, BRERMT 3
T, —EDREERLLTNBLEZBNS. LD, NalfEhILE L THBE
BEINFIAR (FAERFTOY) TRIGEMDSZHICIEAL, -ORERICE
EPADONabt bET T2 &M E<HMONTNE NS THS (1, 2) .

Be MEBENYWEDS, BIZITKBERICHHLTOSERBE, BEAOmS
MBI, SefEdifa, S#SFMRALEHSHEEN, ABKEREORIN® 50
HEICH I P> TNBZ EMNMONTINS. ZDPFT, AMENa/HE#% |-k BNa
R xe, Cl KA 50 EEREICBL TIIEEBM <RI hTETOS 2,
EBENaNS > R IC—EDRENE R LTV S LEROKIBRREENaRINO T -5 L
TE, ZIVERFOVICEE EHERELI<HONTLSHOD, DD EEY
HOBMEICEALTIRALEMONTWEL > = HLETNETEILEY MERIKAE
ZRAV, EEUNaRRORBEIC DOV TR 288, ChETaV  EStEmED
ATP (#if25%) EITVasopressinic & 2MEIMEDBEEEZBASHICLTE -
(3) .

S, H#EBRCAMP (BT 1 8DCGMP) BIEDIZE NI AEHREIC DV TE
TORSEMA /. A HERBUENaRIGEMSIZ, BHRER (Isc) MEICL YT
o, EEERRNEIRENLETETIISHY, EAHMAEBRA N =X A EERT
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FTAICIIEMWONVTOZWND, SENICIRREBERT S ENHEFES 0T, FAEEIER
WORVIOERME L TEMERT7 TO—FTHBEEZOLNS.

[(FRFAE]

#E250—-800gDHEINEY PLURBHE LARMEBEZER L. 8
(%, EEMNaRINE (B S &5 B9 TaldosteroneZ5 L7V K250 VEEIC
LEga RV TRE%ETT> /=, aldosterone (1.39 mM in saline) #£EATH
SHERETIC, IHICHBEBAAKRBEIFFICO.75mI/gEELIFEH L, BAE
5113 —4BERIRB L%, B3R EBICEFUIRLEMABEZBELE, BHEL
BRI RCDICTIUREE, F2UMRET2HMDRS A RIS ERNTHEER
BTRLYRBEL. UssingBloF+ oN—ICEB L.

ExE, BO®EKO.5cm2OF + o /N—0OBIZ#HA, U4 ILiE10ml 2 AnT-,
ERER (Isc) (IEEEHRAUTESE (CEZ91 00, AFHXE) ICLYMEL
o ETORBRICENT, AERKTORY IS OV ELOREERITHENT
tetrodotoxin(TTX) 0.3uM, RUKBICEETSCIRUVKS A o 5EHE1Z 5
B # Tbumetanide 0.1mMZ {al & SEREMAIIZ 0 Z 7=.

(FFEER]

8Br-cAMP (0.3mM)ZBEEMICIRET 5 EEEER (Isc) (FMBITETLH 3
OFETHO>EDHEIWMELE /=, TOBRXREBIZERL, 443 bO—IbEtt
BLTLYKRELMEICHE-/= (Fig. 1) . ERE@lICamiloride (0. TmMM)EETT
(&, Iscl3fgEnEiay, ZOFRGETTO8Br-cAMPALE F—iB% DO Hixlsc
tRZFHBIDHTHH7=(Figl). i€> T, 8Br-cAMPIZ L B|scZELD KERS L
amiloride A ZHEEMENaRICEEEZRBLTEY, ZONalRIGE M H8Br-cAMP
ICEUZHMEICHEIEhS ZEPREE N

Adenylyl cyclase% &b d B forskolin(1 uM) DIEFEAIESIZ L > TH8Br-
CAMPICLBD EBFMICRABZDORIENRE oN . B, amilorideEZ DI schH’
VI THEIE N, RITIEAEERLE(Fig. 2).

Adenylyl cyclase& hy 7L TLWBIEDHSBNTWS BT KLFU %)
Zisoproterenol(1yM)DIFFRAIREDHREHRITL/I=&L 2 3, 8Br-cAMPY
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Short-Circuit current
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forskolin&EARMICRED, amilorideBE M scOFMERHIEH S L EIRE (ZD%)
RIIPPEM o) OZHEEELESIEER T Z EMASHITIE > 7=(Fig. 3).

L ED#ERKY, adenylyl cyclased;EH{bICL UHBIAIC S L7/=cAMPAS,
EEMENa LS D ZHMZE(L, Bb, MO EEMoREEZs iR TE
WRENE.

RIZ, ZOCAMPO#RMSEREWD D, BEAY VEB{LEBEZEZMN L TRENICE
5D, DVWTIRE L. cCAMPIREMEAY VU B{LBER, cGMPIREHERAY >~
bR, ColkFHERY VEBLERSEAY VBB RICHT 3 IESREER
ThHK252a (1.87uM, ERE +EFEMA) mLEICLY, 8Br-cAMPICL B3R
(&, 6, FUEFRNOBHEFNICES%L=(Fig. 4).

Protein phosphatasefAZE#HIDokadaic acidDHBEEXICERFLIEEZ S,
okadaic acid (0.1uM, EHEM|+EERA) FNBICELY, 8Br-cAMPIZL B ¥HID
MRS ZOMHEN L VERICE>7=. ZhITHL, %EAOFAEHITokadaic acid
& U EARIZ 5%k U7 (Fig. 5).

®2—D20Dcyclic nucleoti deRDIFRITEME TH S8Br- cGMPOBR H 1857
L TH7=. 8Br-cAMPE#8Br-cGMP()Hamiloride B2 isc £ #MBIICHIEI L, 7%
HIIC 7L U 7= (Fig. 6).

[Z£]

KEFEEEHENa LI FHFEICE (F2cAMP DEE ZEHRERAUTICL Y BEL
fo. TDOHER, cAMPIZEEMNaRINZE MHACING U, REICFAET S L MRS
nz. CAMPORMNOHRHERY VBEBRENLTEISZEDTREINE. B
5 CAMPIREMERY VEMLEZRNSES L TOSAESESELD, S%IFLY
REEOSVERY VEBLBRESHEZAVWVTER T ILENHS.

Protein phosphatasefiZE#&ldDokadaic acidick U #EIDIMFEIEIEF LY K=<
Tof. COERIE BEAY VEBEBREHLEEZNLTY VB NEHZ2EEN
MEAMEICE D> TWA I EE—HT 5. okadaic acidiZZDEEDARY »EE{L

(MEHNROTEML) 2022 LICE Y ZOMFEDRERES LTINS L5iEA
T&% (Fig 7, right). —A#%HAMB(3okadaic acidTHiFIchi=. Thiz—RT 5
&, BV VB LEBRBAZTHOMR (AC<EBBEZOHE) &FETS. —DDH
B3, cAMPICK Y EM(bEhi=ERY »B{tE= b phosphatase A% (%5

-153-


SSRF020
スタンプ


Short-Circuit current
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Fig. 6 Effect of 8Br-cAMP on Isc in
the absence and presence of
amiloride.

Fig. 7 Model for regulation of Na
absorption in the colon by cAMP.
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<Y UEbENLT) EMHEL, Tnsmohro@iE (€5 <phosphataselck
H2HAZADHRY VEME) ZETEBONaRIENZEZSIERIT, LWS5HDTH
A(Fig. 7, left).

[S&DERRE]

FHRAFVEHRIZEDBE D, EODPOF v, bSURAR—=%, R T
B{EETIR-S(4). ©EMNamkIUE, 27<TH, TEREDamilorideEZMENa
Fv 1, QEEDNa,K-ATPaseEKF v+ RIDIBDEETS. £-IhoDiy
REEEZ<ICESICHRBERLEOE<EAD>TNS. 5%, cAMPICXSNakiy
SIHMOMBAA N = X LAZPAS MCTBEICIE, CNESOESTIBRERNEDEL
SICHBEZINTVWRONEFFUANTHLDICTZ2HENHS (Fig. 7, bottom)
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Role of large intestine in regulation of salt balance

Yuichi Suzuki
Lab. of Physiol., Sch. of Food and Nutr. Sci., Univ. of Shizuoka, Shizuoka

Summary

There is an amiloride-sensitive, electrogenic Na absorption in the distal
colon, which is activated by a mineralocorticoid, aldosterone. The purpose of
this study was to examine the role of cAMP in regulation of the electrogenic Na
absorption in the colon. To this end, we measured short-circuit current (Isc) in
hyperaldosteronic guinea pig distal colon mounted in Ussing chamber. In the
presence of bumetanide in the serosal solution to inhibit electrogenic K and Cl
secretion, 8Br-cAMP (0.3 mM) added to the serosal side caused a biphasic Isc
responses: |sc decreased initially and reached bottom (60-79% of the baseline
level) 20-40 min after the addition, and then increased gradually to the level
above the baseline. A similar biphasic response was observed when forskolin
(1mM) , an activator of adenylyl cylclase, or isoproterenol (1mM), a beta-
adrenergic agonist, was added to the serosal side. All of these biphasic Isc
responses were virtually abolished when tissue was treated with mucosal
amiloride, indicating that they are mostly reflecting the change in the amiloride-
sensitive, electrogenic Na absorption. The biphasic changes in elecirogenic Na
absorption induced by 8Br-cAMP were both mostly abolished by a nonspecific
protein kinase inhibitor K252a. Okadaic acid, a protein phosphatase inhibitor,
enhanced the initial inhibitory effect, but abolished the late stimulatory efiect of
8Br-cAMP on the electrogenic Na absorption.  Conclusion: cAMP initially
inhibits and then stimulates the electrogenic Na absorption through the
activation of protein kinases. Protein phosphatase may also play a role in
regulation of Na absorption by cCAMP.
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