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Effects of Ca Ionophore and Some Lectins on the Smooth Muscle
of Guinea Pig Taenia Coli

Yukimaro NakAvaMa
(Received October 1, 1980)

The effects of Ca ionophore, A23187, and two kinds of lectins, WGA (Wheat germ
agglutinin), Con A (Con canavalin A), on the E-C coupling system of the smooth muscle
of the guinea pig taenia coli were investigated by the mechanogram, and sucrose gap
method.

Muscle was suspended in a small chamber, 0.05 ml, and was stimulated by AC
current (50 Hz, 5 V/cm, 5 sec) with platinum electrodes. Active tension was recorded
on a recticorder with mechano-electric transducer. Membrane potential and tension
were recorded simultaneously.

Potassium contracture was potentiated by A23187. Sustained depolarization
and time course of spike discharges diminished with increasing potassium concentration
with independent of A23187. Caffeine intensified the active tension trangiently and
then reduced rapidly for depletion of the intracellular released Ca. However, this
decrement of tension was controlled by a dose of WGA. Con A produced the syn-
chronized spike and maximum tension after one minute latency. This response
was characterized as a Con A response in the experiment.
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Catd/7 730D Caad v iBRANCHEEL, Mian CBECHEMYbILT &
IRTWB, Lo T, HfcE Y cBED CAa14 2, 7 3 TREAIRS L, RITDHE
PRz BT Enb, Ca BREMERERT LELLR TV, BERE, HAWBO—BTHS A
23187 2 X537A 7, CaAf A/ 7 27 & LT, BEABHEDDL & CH/INABEN LT, XL
i Ca FrifB7c &iedd Ca 1+ VERKA L, ThEBRHEATCHS LEBET L DR
NOBEE S bTC L, BREBYOHRESCS » b ORBES s L AVHRIC X > TH
Bz Xt (Hainaut & Desmedt 19740, Desmedt & Hainaut 1976®, Levy, Cohen & Inesi
19739), & hoiF, A23187 fFRMELIA D Y v<3RkTH, Ca influx ORERTFTHS LE %
b, FOBWAENER IR T3 (Leukasen, White & Kersey 1974%, Maino & Green
19745)
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—7F, MEBRBEEZETHD LV 75 vo—7FE, Con A(Con canavalin A) & WGA (Wheat germ
agglutinin) 4V v AREMILEXETAZ 00, 4AEOBNRICOMECHV-BRL TS
2, ThOOWBERDTFENAREVR L »2bhET, BT aEAmELE LT CG A+ 71
7 LR Y VRERERAD Ca B0 ARBEDOHIMEERT TH B Z AR EIN TS (Parker
19759,

AERr, REHAK TS LTy MEBRFEHZAVG CQ 1A/ 7,70 Vv 5y
OEBIERZHLR, BEMELORENEILLIEREL LTEO M + vEEEE~OEET O\
THET Lo
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ELE, MEBREEH 10mm 0F X CHEH L, 35°C i X hi: Krebs #dic 95% O,+5
% CO, Z#fI & ¥ 7h b 2B5H] incubate L4, A% 0.06 ml o ABPIcR LTEEL,
50Hz, 5V/cm, 5sec &\ 5 R BBIE CRE LBEEREIXZ v v 2 — A THIE LI, i
COBBWBC I AEHENOAE I LT B0, N Krebs ¥ih K B * B AN
T rwery, o K #iffExBl, EHOREKEBMIC DTk sucrose gap T X D, TDORER
BIELY G L, FRTFOECHTHIEZBMzOVWTHE L, Ca 14/ 7 713 A23187T %
DMSO w### L, Krebs i 1~12 pg/ml ORERE LIEA SR, ¥, VIFVIRD
Wit NaCl e 50 LTREL, Z vy Krebs e inz € 1~4 pg/ml 0 E-CHclEA
IR,

BREER

A 23187 DERBICOWT

N0 KEEY, 5%, 10f%, 20f5E#ML, T OB LENELLRARKEE L Eig
D, #D/FE, AT EATHZ LI XD, A 40% WMBELERTHZ L1 FFiC
KEBgENIOmMM 0L EHAMELZRL, KEBEOHIMCAE » THERIED L,

A 23187 o bicst LTI, 1~12 pg/ml ¥ CEMEAICH L THR~, 8pg/ml L &
ik Eie Y, 12 pg/ml CTRYCRNIBAT D &1 oo —7, REMLOEL I D\ T
i3, spike D A&, HE, FHEHELE, WThi AZZBBTOBERCHLTEEENZDLR
e otes LIXEEHRMET S, L LIE#HE D Krebs #hic k133 K ffaEii K BEOE G HMN
WRAE K, KatefFfitEiio = spike OFFfERFIZ K BEOHEIMCH - THL Lo, &
LRI ORFERERIX, spike S ERnLEN &, HRERSBT X 2 RESHEDINRERX
hic, WO RE-INREHEBIZIRIL spike 2 X B L DDHAEL, &bt A2387 #1EH L
BOROHENE Lo T,

LYF - DERICOWT

A 23187 % 1 pg/ml ZIHAERT S &, RMHBIC X 5EBHEININ 0% #EnT%, £ L T
FlEkiE WGA #FE UL 1 pg/ml fERT5 &, EEHRNZEHIC 30~40% $#MmT%, WGA
BMERCIIERMIENBRINZCBE V0T, WGA 12 X 5EHigmsh R A23187 o
BB XS DEELLNS, 1 Con Ao Tix, WGA 0 X 5 i B I BE I h

6) C. W. Parker : Biochem. Biophys. Res. Commun., 66, 1498 (1975)
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Fig. 1 Potassium contracture was gradualy enhanced by Ca ionophore, A23187. Sustained
depolarization and time cource of spike discharges diminished with increasing
potassium concentration but it was independent from existance of A23187.

T, MEODTEBOENEDS A VERRO L EEY S IITLTWBLDEEL bR D, %
7o, RERBC LBEOR D, Cainflux OB RELREL T2 0L Bbh3,
LEEOHCOWTHEBMEENPRABEBE TSR ID, ThOOHELYE ST BT R
Itco FORER, BEOHRMEEICOWTHEELTWAR Y T, A23187 2 WGA 211 pg/ml
Tz, BoMEZ T THREEBZERT S, BN 30~40% LM+ L3BEZI h
T, b BRME OFLRRMA 30~40% ERT5 Z L2, fER%OEILE LTRD LR
Fig. 2A), chreK LT, WGA fEf#ic A23187 fEH LcBA I, BHOMEIIEZ L
T 30~40% NN ENRENR LW ICRBE e » 7 Fig. 2B), FTHHRBEHOHHHTLHE
B EABEIWD LD, ThODLEYBEOIERBRIEN, KEMOES LIXMEE0 4t
W EEME ST WD, ERIERBERD Krebs WCoilk+5 &, HHTEHETL EnbY,
CThooYWEOIERAHRERECSS Z ENEEINS, bk WGA 24 pg/ml TR
DRERZINHT S Z 00, EoBRMBICH L TEEBENCIERL, RoBlErEsRc T &
bEXOND, LN TEAIRTORFEE, EEREECIINF L OMCEL - ERENE
bhaDd, BHRABC X 5EENLEORIBOFHECITEE DS 0 LHER LT3,
ki Caffeine & O BIT 3 HZERYWEDORRCOWTHREH Lz, = ¥ T Caffeine 135
Biic & cghlateE s bhnle Ca 22, Mlay Ca BEXHEMIE@E0H5
ENG o TWB, Fig. 3 wiid X 5w, FigfeouwTd Caffeine ofEfic X v, RFEFIBIZ
X BIEER DB 30~40% AL, TOHIBOEME T EBEIN T, £ 2 T,
A23187 L v 7 F vEIEA IR CHIz Lz 5, Caffeine fEHEHEO—BUEIHKITE - T\ 5
LDD, FOBODEBRLBANMLOND Z &2y ot & Db, Caffeine 10mM %{ER L
7B Eir, WGA o5 LTENDOEBAR 7B TL LT 1/4DETEE - T,

— 63 —



No. 25 (1980)
B
WGA 1 A23187 1

A23187 1

A23187 1

A23187 1 VVQA 1 A23187 1 Norm.

A23187 4

C D
WGA 1 'Norm. A23187 1 WGA 47 Ag3187 4
] 1g
a a
Sl adaiinmn St L L

1min

—— r

Fig. 2 Spontaneous contracture was potentiated by WGA after exposure
to A23187, and was deppressed by a dose of the reverse order. Higher
concentration of WGA (4 ug/ml) stopped the spike discharge and the

tension entirely.
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Fig. 3 The effect of caffeine (5 mM, 10 mM) on active tension by AC (50 Hz,
5 V/cm, 5 sec) stimulation. Active tension increased trangiently and
then decreased rapidly. However, the rapid decrement of active

tension was controlled by coexistence of WGA.
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Rk A 23187, ConA DBAHEDBA LMz bh, ConA 2o\ Tk, BRENIEHT S
HE X BBEI NI, 2D X5 AFAMER, Caffeine fEAEO RWMLBRIBAI ML S X5
i< 2%, WGA 72213z, Caffeine AR DRENHEBHIRLZITLHE T L7, LrdZoHED
ER%Z L BEFCB I LTV 5, £ LT ConA 13 55KH T Caffeine OfFH%Z#THIH L, ConA B ¥
DEXRNOCHELT I LD T, Thbb, V2FvoEEe L v BEEE~OERDEN
Birbz b, FhABRLHTREROENEGT TR, BOKEHMZOB N LB EXBRLT
Wb 0E D A23187 & ConA 12368 LIfERBIREE LTV 52, WGA 13% » - JloBF
TEZERALTWS D ELBbhb, LELWThOfEAYE D B, FittoyE s ofE
TRBWTEOESZRE TS L\ 5 HTIREEEZF->TV5Z £2d, Ca influx (EH#RTF
ThHHEEBLT W5,

Kk ConA DAL REBMNOBEILEBNBEOHEN LFANTAL, Fig. dwRmR LX)
2, ConAb ug/ml ZHHfER Lick &5, fEAOBRMFNC A 353 ConA fEAK 1 4
BERBERY, FOBTEMUIIERICKE 7 spike 2384 L, LT, Fhicfk5E
HLBAEIHFE L ConA #EH LTV AREHK Lico 37 b, ConA oZEic X b spike
EeH B, ENLVELRTOMEERE LTW5, % -[il] spike DFEEOWTH, K
BFENSEBHREL LTERELEETH80EE L THEI R (Fig. 4,

MECaAF+/s 7,7, BoL 75+ v o CRENMRECTA2EHE2BS L, Cas
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Fig. 4 The effect on spike discharge and tension produced by a dose of Con A (5 pug/ml).
Synchronized spike and maximum tension appeared after the latency of one
minute, and their responses were constant in all cases.
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*77 »7THD AT IHAWEATH V- FES 523 LEL /XL, WGA & ConA 2 zh
Z£Hh 36,000 £ 104,000 C, BEOEAHELE LTIZELLAE Vv, LHL WGA B#EOE L
7 F VOFRTRELHDTFEINPNIL, MIREEE1ERE, ConA LWA TEREEMRE K
T5EDIEABF ORBWANREILh TV,

=75 ConA o Cid /s H BEEOMHFHAVLATWS LV 75 v T, KTy v BRiEHAL
DRI IE S { DB R BT T\ 5, 197441 Leukasen ef al %> Mainoetal 'Ca A 4/ 7 4 7
ThH A23187 23V v ~EHREMALEERL B THZ L& HE Lo & 2%, ConA I fEBT
LB, TOBBOLEINT Ca BALIDHTHEETZDTIRLLhE WS LRI,
AERIZETH, ConA ZEATHZ LX), WTFhI L 5 aRIEERTZ EBH LA
i, ThrRERECHT S V7 7 v OREBRIENE 5 hgHko, LYEL OERREAN
LHMIINDZ ETHDN, Dis LIXREBRBRLBO T2 V270, BT 5EHO—B
ThDH o LIIEEVEWL, FANSBOTERCHTA—20iE ks b0 Ebh s,
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