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Effects of some depolarizants on the membrane potential
and the tension of the guinea pig taenia coli

Yukimaro Nakavyama, Toshiko ONOE
(Received October 1, 1981)

The effects of some depolarizants, Ach, Ba and Caffeine, were investigated on the
guinea pig taenia coli. Membrane potential and tension were recorded simultaneously
by the sucrose gap method. Ach and Caffeine contractures in the normal Krebs
solution were facilitated about 309, by their amplitudes within a certain period of Ba
contracture. But, more remarkable increase of each contracture appeared at just
after of Ba contracture. The absolute refractory period to Ba, or to Caffeine, occured
at just after Ach contracture, but could not be observed it to Ach repeated.

In Na free Krebs solution, muscle membrane depolarized and developed tension,
that resulted a longlasting contracture, in which the membrane responded only Ach
treatment. It recovered within a few minutes when the muscle came back to the
normal Krebs solution. The rate of rise of Ach contracture was enhanced by Caffeine
in the Na free Krebs solution, but Ba could not be replaced for it. In Na and Ca
free solution, membrane also depolarized and Ach contracture declined by degrees.
It suggests that the Ca store site will exist at near the surface membrane.
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#20mm DR IHEB L, 97% 0.+3% CO, DRE» AR fafX 7 Krebs & TH) 2 Kl
incubate L7:#%, 4°C DIEBERE T 1~4 BRERE L, T LTERKELT, #EIh %
DHiL, T 37°C Krebs ¥ T 2 Kl incubate L7k, FERCHW, BEEROMHR LD
ERGEG LAV EERG, BHEROHRCES, BREESNDRL, £ROIBERTC
THRIGH, HENRZETHERE RV EXBETHRDY

BEAL, EHOBEHOWTIE, L ERaEZA, MTEENMEEENERELALT, B
BNEEENYRBCSVEZ V7 F 2 — X —CFH Lt L

RO BHRFE2EATAHERE, BREOKE 2ml/min) b TERTEYHEETAL,
ZTOMREYBETHHEL, FHIBERTFLEYCRE, BRLTOIERRE THEMBL, £
WOEREETVBRZ D LIt -C, FRTOMFALXBETLIHAL, ZHBVfToT HIED
BEZ, FARBREOOEPDH THDH, BEOHEL, FARBORIORCY v #LD %
T, fERBERAERE LTS &b,

AR FoEE L, Caffeine 5mM, Ba 2.5mM, Ach 5x10-%g/ml ThH 1o F 712,
Na-free Y51z, Krebs o NaCl ##E{t =V vz, NaHCO; % KHCO; =& &#:x 7oo
Ca-free ¥y, Krebs fggrbo, CaCl, ¥BELAb DO TH %o

i e

D #EoBRFOHEEER

Ach 1z, fEfABE#IC spike &, —@M Ok E LB BAE4E U, Ach HifErE SR T, LD
TEFEET 1075~108g/ml & 2 L {{E\ o Ach I3 RDIL¥NEENBEO—BTHHZ &
N, FOHEDHERR LIS TED,Y BT 3EHBEF, £To4 4 i LR
HEFEOIIRCD EINR TV

Fig. 1 A, B, C iz m ¥ h 752802, taenia coli it 2 £RWFOMEER Y& b 0T, X
Az, ¥ Ach offBxEEHE L, +oBHEEE WL AT, Ba 2{FH&E, B Ach
IEHEE, TOREOEICED X > REREUIHhEWS T EEBHLELDTHD, T O
B, “[BHO Ach #ffind, BHOMEL b, EEMOBLLEDT, 30% $WEHWL VD &
My ot ThiL, Ba OSBRI M THS 2 &, Ach 2RI LT Ba LHHER
REHREE G2 B e EnBEFLh 5, AKB, C, $EEkT, B o Caff. GmM) off
B LT, BafEf# 2 HLURThiuE, Caff. HEoMEmnABESh 52, 5 9H% T, BOO
fEEZb i L, b, ARKC, Tz, Bafff 2 o#%ic Ach #fFH L2 %, Ach#
HOBEEMBENEELTWB bbb T, Ach HfE: Bafhifo 2 EU i FzL w52
EMGsT,

ko fine, Ba il spike ZEEBHNICHRAE LW BET TH S LRI, BEoREMEY
#MF L, Ba DIAOERTICH LTL, b, RNMEOHROD D Z ErEFESI T, 20 Ba
X B D spike kgt Ba #ifEis, B K conductance o kic X B MBS BRI
HXTH50LELbRTWEY Lavl, 0BGy, Ca OFETTHREIRD Z b,
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Fig. 1. Comparative effects of Ba (2.5 mM) on the membrane and
contractile responses after Ach, Caffeine contracture. They
were promoted by Ba treatment (A, B), but only Ach
contracture was more potentiated at just after of Ba
contracture, though the membrane was any changed (C).
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Fig. 2. Effects of Ba and Caffeine on the membrane activity and
mechanical tension after Ach contracture. Absolute and
relative refractory periods occured after Ach contracture
(A, B), but they abolished by Ach repeated (C). C shows
the continuous recordings of membrane and mechanical
activities of Ach contractures.
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Ca 1+ vicxT &M 0% i, Ba BHHEMCEE LTS 2 LA IR 5P

wiz, Ach EREHOMORMERTOIERICOWT, Biohaf L, FOMKE, Bil—r
B s &bz L ThHD (Fig. 2. A, B), 7o x1d, Ba off, B30 2 S IGH
Le b, ToOHBEEL Ba f#igffa EE L, Sk, £ 10 A ELL, LT, BO
Ach ZfEH LicE = A, K&/ Ach Hiffin8bh, o L Ach Wik o BAERERTC, &
JAEE D spike MBIZEZ XM i, = O spike MR EAPETE LD &, BE < FIAE L
Ba opRicksrdboThHAsr o,

F7- Caff o4 d, AKBIEbIhS X 51, Ach fEfA#% 10 2L E D s ISR X,
AT, R 13 Y Caff #fEsEHE Lish 7o LarL, Ach #fiodiix, HwOfEE
TEECEELTWAZ E2b, Ach 7%, Caff »F2, BoOSRERESTHI ENEL
Bhb, cozZ &it, AN Crd I8bhTwb, T7bb, Ach [EThHhiu, HEHI
B DETHD S OO, FHER I X - T Ach #3852 E 50, Ba, Caff. o4 L 12U S 2l
OIERBEFN D Z EXHEIIZ e,

2) Na-Ca-free ToONBETOIEH

s> Na B3 X0 Ca ¥BrEd 5 &, BEABOET S LiZMmbhT0524,'0 oL
e, XORBEHIBETRZERIEREZ A, Fig. 3,4 0 X 5 iR v Hi,

Fig. 3 w4 X 5w, Nafree 0a, fEAEBCEIIAESHEIEL, Z0 LICHEED
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Fig. 3. Effects of Na-free Krebs solution. Depolarization and
tension lasts for 45 min, and Ach contracture was obtained
at 30 and 35 min. Caffeine and Ba have no responses dur-

ing Na-free. All traces show the continuous recordings, and
some time markers indicate the application of each factor.

9) HIUEE, BHET (1978) HELIrFELEH 23, 70.
10) Brabing, A. Biilbring, E. & Tomita, T. (1969) J. Physiol. 200, 637.
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Fig. 4. Comparative effects of Ach contractures in the normal and
Na free Krebs solutions. Caffeine facilitated the rate of
rise of Ach contracture (A, B,) but Ba had no effect (C).
In the Na-Ca free solution, Ach contracture decreased the
amplitude by degrees.

spike 2\E7s b, ThICHE S FHEMWHERARE TS, C OB, Ba fEREELUL T35,

Ba o3 g, BsHIOE &, BB E  fER L e cid S5, Na-free Tz,
Ihxito Krebs HcREmGIE D, BAOBEENBZ ST, HEEMH IR WEN R 5
TWwb, FiogdpT Caff ®° Ba #fFA LT, BXENTICHT, #ExEohicws, Ach
KR LTDL, EEMIEEAEE (LT, —BoMfEF4E Lz (Fig. 3, B),

ABTi, Na-free ;2 LCh b 45 A#ic Krebs IR LT 528, ERBEHCEEM SO
R I EZEE L TvWb, £ LT, TOBROFZRSBRTCH LTL, 2IFEFHERE
BLTWBZ Ly -7 (Fig. 3. O, Xbic Caff. #Fic#E53T2 - Lick - T, Ach ¥
Vb EOEENFE LI REIRD VI HEIREhTW5 (Fig. 4. A, B),

—iwc, FEATRRAE, Caff. ZfERT5 L, BERBOEL, LarbBEEEREETHY, KB
BEo 5mM %z, BHXEETSA, Thl kT, BaBEoBEEY 5, sl
N5 Linl, KEROBA L, Na-free BIE T T, BEATFORSME LTS 0, Caff #
S XaBiomiziEs 53, Toko Ach HfEREERENHE LTS, £LT, Ca ofkbhic
Ba %M L7cdTix, Ach FASE R LT (AR C),

iz, Na offiiz Ca & R T, Ach RS LB Ea1ciy, LoWfEEss,
ExXERZBITHD LTWB T END B, 2, bR Ca ol X % IXf#

11) Tto, Y. & Kuriyama, H., (1971) J. gen. Physiol. 57, 448.
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, BRGRE GMECEYSTS Ca EROFELITT D LD THD™
it B

SR T 5, BAxORSBARTOMEAY, EEMENMESOLLLEEE LTHEL
720

FEISALEE AL, AR, ARk, BoREA LIS L ThESh, EXBSE L
NBEEESRITOTHS, ZOMEDEAINHEIE, MRBEIILBom L, IS b H
T ERLD, LT, ZOHFONHEEES DX, BRECHEMEE®RT S, £ LT,
ZOWREDEINI—BT, ZHEORNENDLE DL - T b, HF—I, BIEERDOET,
@5 bk, Blhodicys, FHEABSE (BFE spike BESHMT2) w X b FEL, B
i, BEBR I OELT, FHRANSEBO BIcEL > TRET S, —#ETERH LB E (5
iy spike HE A BRAKE W EBDTB) X v RET 5, §iER, HREOEENHETICON
THINT %08, BEFEIHCHEDT B, Thid, HEEDS, #HERDO LtEET 2551,
BB EL > 3505 Thb, Tinhb, HEHRIOKE IND, BRERNEIEORER
FHFTHZELTELDTH S,

ORI, FEHORE- NN EEEEYE 22 ETOERERTH D,

F T, AEBRTIE, UEOEWEYSE L LT, ¥F Ba ofEHaSEOBEIC OV T
i Fig. Do ZofER, Ach wxfLTit, Ba fEf#tic, HEEAELIHEBLTED,
Ach iz k% #ifary Ca i A% Ba 2MEHE L7 Z E&BER LT\ 5, T O, fifahido REERER
BOREFREDBEZ bR D, Tinbb, FHRGBEOKEEI N LHLERMCH TR & WP
FELEERL, Bohic#iiry, »a0mic (I~5cm/sec) EET5EMEYH - T35,
L obir, ERERFE LCERTE, E-C coupling 2 4bl, MlabiZEEER, Xo—8E
BEFLTWALDEELLRS, 515, Ach ZMEEMICBIETS, (LENEEWETHS
e, ThEENACERTLIC LR X Y, BRI OB (2v & 72208 »HiEz
D, EOBREBUNEELDOTHD, KEEFE 1~4 HEOER R LT, Ach O%hFix, HE
LBbhb®X5Thb,

Fig. 2. A,BiZ, COEZILRMALNRLT WS, Thbb, Ach#fiotk, oo
HFwex LT, B RIGHICE - Tuvwb, 2hil, Ach O@FEDENEREE 2 DI DH,
AN C chbhs X5ic, Ach HGEH 5Tk, FISPENREZLETCHEELTWDHZ Enb,
Ach i3HHEA + vEBHITEEY S L IETEr» Tk, RELVWbRS, Mafk, $bav
FU7EMRNNSREORRC LTHIEAL, fMial Ca oz d b T o Tixhvne®
ZbhB®

¥, SMED Na s X0 Ca ik LicBO, £BRSBRFOERCOVTE, Fig. 1,2 L[FH
B, Ach wxi4 5 KIEAS, foRF &Rz T (Fig. 3, 4,

g, Krebs b Na-free eyl v £ 2 C, 20 5L EFGR Lictk, EBoBRTF%
ERLIcET A, BIEEESO R, Ach #ifioaniEzahtws (Fig. 3. B), Lad, Wi

12) Devine, C.E., Somlyo, A. V. & Somlyo, A. P. (1972) ]. Cell Biol., 52, 690.
13) Abe, Y. & Tomita, T. (1968) J. Physiol. 196, 87.
14) Shibata, S. (1969) Circulation Res., 24, 179.

15) JtiRRME, /NMIES, (LB (1973) HEEE, 69, 113,
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hoBadh, BEMIEHLLT, Ach fEEROL, bIn/c@BoBERR, BoEHEs - T
Wb, Thix, Ach OFEBEMOFEXRE TS LA, KEMCBES Ly Ca DAL D
B ERBRLTVWA, SORIEDOWTIL, Fig. 4 tdFEEOKEIREh TV, AX A, B
12, Caff fEfI# D Ach #fEa B L7cd D TH B A, Krebs BOB AL, ¥ LAWMGEIIH &
hTV 52, Na-free BB Ti, WMERAEE, WMELCHEMLTW5, T7bb, Caff 12
B Tz, Ach LHEFEMIERAL, Ach #fEoRECESFLTW52, Ba L iz,
EREHTHDZ ENPotce BT, WD Na, Ca ARV 25 Th, Ach Witk
A LTWwa Z &nb, FRHORMHERTIZ, Ca AARTREEFTHS LA, N
Ca DB X » THRBE LEHIMEN, b KERERLYHEDBZ &b REEnu,

¥, PEATCBEIhD, RoBxbl Wi, SeRaEWH, 27V e) v 8, £ LT
skinned fibre Z£THLN B, WIFhd, EEXERIRS, BEXELILLHCI-TEDL
hanb, e Ca zicix, Ca & ATP x5 L0 X T, MARET D, &5,
AERTIZ, £EMEHET T, Ach kR X3BaER LoE B LRch) T, Ach o Ca i
AF TR RAZDRL, BHOrCKEBALORICERR BT, ToffBEFoVTL, 4
BESEBEHTNEMELFALTVS L Bbh 5,



