fl ACER R SRR LA ST A PR

K RS (1 A 3K ] SR 07
& T PR

FRK Ry—

B3/ EAE ol H0 KR A A 3 B

i3] =

AR EEAME R ( Volvariella volvaceae) 3k &3
%354 % (Volvatoxin A, , VT-A, ) , # K el LS A6
TAERMER AR sk | FSERTEGEN =
Kbk E ( dV/dt max ) ~ 3% ( amplitude of action
potential , AP ) ~ ##.k )¢ T4 ( resting potential ,RP ) ~
over shoot potential (OP) , #4523 K] ( duration of action
potential , PD )f=gz Rk Bt | F8F 5B DUB & Holkks seéfsk sk
KA ARSE ) ( MT ) | PTA $04839 FI&L 3t o 47 R IE

BRET VAR FRE (20510 5¢g /mDVT-A, RI2i4 534
7315320448 m , dV/dt max~AP~RP~OP~4MT ( P< (.01
DENABEMO T R VT-A, 5¢g/ml # , B Tyrode %
WA, 100 54814 , 8T (249 dV/ dt max ~ AP = RP #-%
THALERFAE 3304 T HPDESILT AHGIT LRSI M
(P>0.05),

o HiIE B RE O M HLE B 5k
BgE B F# A (Volvatoxin-A, ,VT-A,

i

fll]

1973F LinE "Rl g (Volv-
ariella volvaceae) FREEER P , FhH
Htt 2811 —— E 485 # (Volvat-
oxin A ), MO & & (cardiot-
oxin ) BEAEF¥ /D B G 41 2 P
#othr ( LD50) £31.23mg kg #43if

) KEL#5# # A ( Volvatoxin-A, ,
VT-A, )7,

B G 2B, CH 250 2 B
gR RSt i VT - AVKUE R
B HEL 05, MVT-Ay FIVT-AL
102 ZHER ARG YERL R, (Bbiy
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HEY VT-A, ZiGE €95 VT -A, BTH0%
o VT-A: HFiH.LER (ECG) 4
BIS T segment , FIEET % , PR ME
RELS (0 QRSUEFEH Hilkian A 22 0%
Tmaeser s (H SR S L 9 E G
IR, AR5 5 L%/ B i AR
P aCER LRI 98 /O Jo B8 — M 9 o
{Z ( transmembrane potential) k.,
i B 9B S sl , LAGREEHA VT - A,
HECG s LIRA

BERMEEA %

KEBHH ZVT-A, Bl £ Lin X
Yoz B, Ml B 4E (volvariella
volvacea L. ) R~

AEBUEE6~9 A 24 %
260 2 5 /o A7 Bt HEX A B HS B
o JELA sodium pentobarbital 36mg
kg FEHEES , RIIERHL , BB fafke ,
ABGE BT HI LB, BREKE (4°C)
AAAR BN Tyrode &b , 40t
HAGE o R, BAMERFE 3711°C
ORIER LN L N 4N R N -
. REZ o LHAY— BRI LA MR &R
Bk ) BISE # ( force transdicei),

2 AR E AL ULEE A Tyrode
TS 2ml , LL952%0; Fi1 5% CO. &,
B875 5 ¥T 589 Tyrode ¥ ¥R BEVR , ST
NO5E2ml EHK30~4058E , &
(oL i B AR o S PR AR I S

FI 0 M0 B 3 PR (SRS 0.5 #m
» AR 10~ 20MQ |, REERM 3MKCI
B ) FETR YRR A BE A 06 A0 B EE — A
HIEYIS BB AL

NKRER . EEBLE , &AL
F5 O O o A A R,
B O0.5mm® [EIFHIE A ER

(] -
REH—-

{5 T 3 A I A 56 T 50 8%.0, B KR BT
FE/EBY IS B AL, RS8R 5 (1R .2 0
G HEAL F R A ETHE R ( dV . de
max.of phase O ) k.0, b; UL 3 H
IR Ry 5 Gl 8% . LA SHFL 200 Bk 20,

AHBTH 2 EH 5 RA, —#
R, BIRFAEIVT-A, , —815
HEA . $HEBA , MIE S B VT -
A, ¥l Tyrode %+ , i Tyrode ¥z &
ml 55,10, & 20p1g AP, KED
AN BRI A 2ml |, B LIVT-A,
R , BWREREE & |

B R, BHR/E LB
%, BIFHAH 25 8k, Al Tyrode ¥
FEVLEHE , 308570 A B (L B 1 16 2 38
R, HLERRBEE, (0 L7k R,

B Mt 2 BllsE , Ak Bigger 5%
A ' B Yamaguchi A *° 2 Hikh ,
MME R ERNERm& >

AEESWE A ERHAH dV/
dt max of phase 0 , i{FE)ENL (act-
ion potential , AP) ; & IEREHE {7 (
resting potential , RP) ; over shoot
potential ( CP) ; iL L7 5075~
0% Ay PR Y (duration of
action potenial 50~ 75+~90% , PD
507590 ) ; LLffi3EK ( heart rate,
HR) 5 (OfeBEBaE 1 (MT) ; 44
PELL Fe Tyrode ¥ Jz 28 14 19 8 A4 Fpise
¥, ; 1K BEYE ( membrane responsiv-
eness ) o JIT 4 BUBEES DA 2 10 + R e
W7 (Mean+ SE J % 5 , [l [LH} i )y
%7#7 ( analysis of variance ) , #l%
B S Ay B ENE

m R
—~ B (R ) LB 5D



BN A R BB RO R i A B T 119

S O e A /A, ROBEEE
P, R AU NER, HBUIE % MR S S
ENREAEFF A5 58 Y BHLS 5 , A5
Ty rode % WREVT , AL (0] B PERY |
£ 3 /MEF L dV./dt max ~ RP ~ OP ~
PDs5o ~ PD75 ~ PD90 ~ HR k MT 518
LN
o~ VT-A, BRSO 89 B4 B e

LAVT-A: 5¢g/ cc B BELHR
Mt , 75 15 5 #fkf dV,/dt max ~ RP
~OP ~ AP HREEEIRIE , £ 2075 #
dV,/ dt max f&f 46%, AP 61%

o HR % 20 77 5 & H B HER S , (%13
50% , (EMTHA 5 5 R & LA %1
W n, 22 10 2 8EiRE s B R 1K, 3520
THEEFS29% o T PD50 ~ 75 ~ 90 it
FREICEE , BRI E, £ 25
T, LBEEL (B, %—)
BAVT-A. 10 g cc B8 , H1%
P EEER , 76 10 7885 dV,/dt max
OP ~ HR Bt &% 1S , RP ~ AP £ 15
Y BRERE , MR, dV/idtmax
KRS 55% ; AP % 562 % ; HR %13
41% . (EMT1E S 45 5 B HBR 3%AY LTt
» B10 Y BRI, £155

Mo 2

EIE’

B —

E

— —
\ ? )
PR S N — ;m"‘
— - a0t

A g BEEIV T - Ag B0 BHLE BHEE SiE 61 g

H--fE ERESRA, TAdV.dt max .
Bl B B, AR~ S 0.028 .
NEEBZHFERK T VT -A, %2800 ( min )
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FRUSER I 12% o M PD30, 75, 90 A

RS g%y , (HEABR % , — % 20 4
RS, LR (=, 20 ).
LA VT-A: 20¢g ./ cc PRy , Bl

I PO 48 4 588, dV.7dt max ~
OP ~ AP g iR &A% AK , £ 7 555 dV
sdt max [ Fy 42% , AP TS 57% {1
RP ~ HR 2 755 & & BUEIEIS , MRS
HREE 57 % o MTAEVT - A, B BEHG
PRy e &, £ 7 5 path B3

—_— - .
- P— e
b
No 3 28 ugrcc ‘o

i

(a) b o AL @ 6L
groodv, dt max
oL EIEERAE D o

B Jip Bk >

L

o R

&7
7

pa

19% , —#4 £ 8 ~ 950k Cak s b (il
—, K)o,

AWEL SRS 1 VT -A, b i
FLEEE AR PR E AL R R A AR AT DR
S, MR FLEE EMT > dV./dt max >
AP, (EMTHY & #2 09EF 1R55 ) & 1T,
2R VT - Az wTEL G LGP AN 6 22
> T B LA R -k B ([l )
FAPERE R, B MT & /1§, dV
sdt max B AP 5 %5

20

|
. ] S0my
[ — 200v 51
————— G0 my

—= 005
20 30
i - g

VT - Ay 20pg/ co BWHEHH L DT Sk 095 18 o

Bl LBCTRAT VT A, #2050,
(b}#1 polygoaph 3 # 1UFBER IR 1143 1L o

FEBREN(B)  BMFERBTVT-A,

7 1 0] 1 (a) A B

# 2B (57 )

N TS AR 0 6 ), I b IS I K o
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K— VT-A, Sug.ce ¥ WG iy

measurement after treatment (min )

N (control) 0 10 15 20
dV/dt max (V-s—1) 6 277.046.8 267.6+8.1 258.0+6.8 200.0+15. 9%k 129, 7+22. 3%%
RP (mV) 6 81.4+0.8 80.6+1.0 79.8+1.0 74.8+1. 6% 63.4+3. 6%k
oP (mV ) 6 23.1+£1.0  22.4+t1.1 18.0+2.0 10. 142, Gtk 1. 142, 6%k
AP (mV ) 6 104.7+1.6 102.2+1.7 97.3+2.7 84. 743, Thk 64.1+5.9%k
PDso (ms ) 6 19.4£1.2 20.0:+2.2 20.0+1.3 17.0:t1.8 17.2+2.0
PDss (ms ) 6 42.1+1.6 41.3+3.1 31.0+1.9 41.1+2. 8 38.4+4.2
PDoso (ms) 6 66.7+3.4 66.4+5.3 64.2+3.3 66.1+£3.9 61.7+4.8
HR (/min) 6 171.5t5.2 166.3+3.1 128.0+6.9 115.0+13.4 86.2+9.1%*
MT (mg ) 5 160.3+£3.6 158.448.0 96.048.7%k  63.6+7. 4%k 46.5+8. 7%k
* R< 0. 05 *xP<0.01

K VT-A, 10pg/ cc 0 ULEE ¥ 1948 e

measurement after treatment (min )

N (control) 0 2 4 7
dV./dt max (V-s—1) 7 295.4t6.3 279.0+13.3 210.0428.3%% 196.5+21.6%% 124.4+21. O%*
RP (mV) 7  83.6+1.4 83.3+1.1 78.0+3.0 73.2+3.9 55.145.1 %%
oP (mV ) 7 24.4+0.8 2.7+1.0 18.0+2.4 14. 142, 8k 6.0+1. 6%%
AP (mV) 7 108.0£1.1 106.0+1.7 95.645.5 87.3+6. 3% 61.147.3%%
PDso (ms) 7 17.6£0.6 16.2+1.9 17.4%1.6 17.8+1.1 15.5+1.1
PD7s (ms ) 7  35.8+1.4 33.8+2.0 36.2+£2.9 38.0+2.3 32.2+1.8
PDyso (ms ) 7  56.9£2.2 55.3+2.2 57.6+42.8 60.0+4. 1 53.3+2.2
HR (/min) 7 175.0£3.5 165.546.6 163.5+11.3 139.8+6.2 100.2+11. 1%
MT (mg) 4 170.7+11.0 154.74+6.0% 103.3+5. 9%  56.046.5%k  32.047.0%%
*P < 0.05 * % P <0.01

= VT-A,; 20pg/ cc 075 59 20 E

measurement after treatment (min )

N (control) 0 5 10 15
dV./dtmax (Ves—1) 5 279.2£10.0 278.4+10.1 262.0+10.1  190.2+17.8%% 152.6+24. 1%
RP (mV) 5 80.0+0.8 80.0+1.1 77.8+0.7 72.2+4.7 61. 6£5. 8%k
0P (mV) 5  21.8:1.2 22.2+1.4 21.6%1.1 12.6+1. 6% 8. 0+4.3%%
AP (mV) 5 102.8:1.7 103.0+1.9 100.8+2.1 85.6+5.0 64. 3+9.0 %%
PDso (ms) 5 7.1 1 17045101 16.640.6 14.441. 1 14.04+0.7
o0 (mis 5  37.6£3.6  37.2+3.4  35.6+1.8 31.6+2.3 28.4+1.7
PDou {ms ) 3 61.4£5.7 61.6+5.3  60.0+£3.2 51.2+42. 7 51.442.7
HR (/min) 5 174.4:4.3 167.147.2 139.1+47.1 109.2:£8. 9% 70.849.9%%
MT (mg) 5 173.3:4.4 170.243.9 190.5+10.6%% 44.4+10.2%% 21.046.8%*
* P < 0.05 *% P < 0.01
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&

=~ VT-A, EEEE L Tyrode B Bhiss ik R FE 7, LA Ty rode B #R ¢,
Bt 0 b LEE AR BE 2 UK HIRP & % — 55mv £ 47, ¥ N BikE
LAVT-A, S5ptg/ cc g B, Al dV FEAE B BMERY.LBE , R 2 dV./dt max
sdtmax ~ Ap BEERE [EER £ 105 % RP ~ AP 1818k , £ 100 L dV
R s BiP , & 20~ 30 5 @bkl sdt max IE BEEMAY94%, RPE
B, IERFRP B—-34mv £4 , B0 R%, APIS 95% (lH=)

300 H

‘\;,' T

T
\T ] pen
o—" e
Il
SO S

U\oq T *

200 \g\l 25,—(7.r 100

=00 5 o}
AVid: max h ’\2\ +* — s
(v g1) e
' b =R W)
{ T S °o—< 11 -
o——e dv/dt -
o—o0 A P ’Qo/
100 GOm0 R P 4 o kT - 0

W= VT-A, ¥ REAEFEIHR Tyrode 5 W gtk i afs e o
o I EWIFKA L A ( dV dtmax ), O: {FEHHA( AP) ,
o B BN (RP ),
VT-A,: 5ug,/cc
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X———x control

o —e Sugkc(10min)
O0—0 10ugkc(10min)
200 — O—=—=0 20ugkc( 5min)  x

dV/dtmax -
(V-sh)
X
100~
2" 0
0 —#,‘—' 1§ L]
/ 40 60 80

membrane potential (mV)

B9 RERERVT - A, B0 55U K R BIHE

V9~ VT - ARG S U 2 HE 1Ry s
A# R B2 VT - A, 5 BB,
B> B RIS BYEE 62 2 dV /dt max
BRIBEIE S RETENL , ATR 1B e iy
o VT-A, RHWEERS, HRMEH
MBI @% (Eed)

&t @

KChen * , Lin } Shi'" Z#4% |
R VT - A IBRL, HECG |- 3
B PR [l &, P ol sl 7 g2 48
wm R LEILEHE Bk, b f%&gﬂ;ﬁ
LA MAIRQRS ¥ , Bl R AL
KBy LLREFE A @y &,
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A B 0 BRSO L HHE L e VT -
A, RNy, KRR, RIS G R
BRSOy Bk o L RN RIHE AL HEAF
AILAB 19 % 1B FEAZ 80 1K, BC0I00 Bo ik
O A et © o N LB B VT -
A, YRR PRI T o

{1950 Rk, Moo LA
NPT . — %D HIHE B SR Bk L
o m ONPLER R AR IE RS T
7] — i HEnE M S0k 30 gLl ko (2
IEA VT - A, BEBE iy [AI0Y.2 0 fis BB
e LR BT, Al L B R
Wk ARTEGE (EBE T ( systolic arrest )
, BEPIARSS W AT H] 2 5 e A8 (R FR 7
MR BT £ (sl 22 ) o A7 R B A
BF, FURAEGE O, bnun® BLER , 303
A Eh A LU BB IR . RO Rm
AN AL R A RS , 1m0 75 A NS BYFR
{72 HifE B ARAC RS mpE

PR IE , KERHYER
WAL ®H e ~9@MA 712 | st
Lo}y ( streteh ) ~ Tyrode BiR 2
pH T, 8 5 AN 10 IS AE ¥ b 354
FRASKE |, B0 B PR 5 22 A s 0

i6 221 23924
o

AS HaTE, VT - A (1050915
Paifr A WAV du max 45 B RHY T
> I g &5 R e 7 R 387 201, i
AHEVT - A, FlHE ( block ) L Ak
B R Nat it ( Na* fast cha-
nnel ) 5lACAY . VT- A d6AS B2 gL 40
FufE,” Na*—K™* activated ouabain
sensitive AT Pase ~ i&tE ° , ##pik
Bz 2 PR, A VT - A, H K
F I Y, a HUATFRE — B a9 DFE .

Fassold ¥ 8aG ¥ , VvT-

A af LIt il #4888 ( sarco-

plasmic reticulum , SR) [.fiyCa'?
—activated ATPase 1kt , [ITLAVT
- Az Bl Ca™ By (competitive )
KNG SR ¥ Cat? ZHERT R o [
FEVT - A, XE £ 8##8 (mitochon -
dria ) Ny Ca*™ ZHERT® , OrLALARKY
HR3RE SR K FrifEay Catr , (FLEE
Ca®? 4 E7F % o {200 aF 1k BSHE (2 K%
(I o fEIL B EROTREE © (Il AY i1k
ST AR ( rapid inward curr-
ent ) -—Na ®M514LAY , Nat BYEUE
( activation ) A 15 (inactivat-
fon ) ARG MIE Y, () Weid-
mann H} voltage clamp 1T 53 ;5 0]
i &) & 7 1T B9 2 fiiover shoot
REFR s MBRERE BIRE ) 5 = R iy . A
Bl Na™ 0938 357 ( sodium permeab-
ility ) &80, i =& B9 8L L 4K iR 1L
BN MERy *° o TS VT - AL BH
AP B B ALK, 0 Na ik Na™ i
EVERIE , (FiEBEN FIR dV./dt
max F[ , RFF5E)E AL ~ over shoot
RS F2 ErE B 2 KOS 5 (o0 B L A
BUE YRR AR, 00k B 2 R EES B F50R
R, FCELL DR OB ERREIC, AE N B
, BB o Hoffman J2 55 filapy Ca™
w4, W PD Radd 2, {0 AP
v PD AN B B RO
AHEEE 2 VT - A BEREG ]S, B
AR B E B 20 2 A 18 T %, &8
Ho— B 2 RIS M ERTER I8 (
H=) . EXRELE LK, RERERE
A5 E MG EN 205 &, BES &
HiR .z, e T BRI b o & BN
VT - A, ANE2EWL MM, 2 WLARHE , DLEE
ik MR 2 SEBORE S ° , AR
sl , M iLEE Ca™* B g0
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s LAF AR IR R 2 [ . VT-A,
Jf‘%,“céwfiﬁ s FUBMTLEE Ca™® 5 i
MEERR T o ATEAVT -A, 1 P
OB BEIptE (k%2 , M5 @A DL Tyrode
R GE AT OF fR IS AL LA, (I
—55mv AE A5RE , OBk SOWH B Bt
BkE) o REKY RTIRTE 95 % 2 ThE, 1EE
AR AR (B3 VT-A, B
BE wea o i PR RFR 8 A, HIAS BEVRAE H 48
PEBEED , BB BE AR AS R AE ),

e, VT-A: ZERHROGEILE
A PRI B , PI AR A SRR B LA AR AR b
AR5 Na™ PRty , Mg Ca*?
w3 , (FRP T , LIBUE BYENL
2 EW dV,/ dt max . AP~OP R & fiE
M FEE, PD50,75, 90 7AE 5,

— I 2 BLEE - O B8 (exc-
itation - contraction coupling ) &4l
A RS B Rk o fifk 2, SIECT Rk
( T-system) zH%#ifk, B &
Ca*? |, ffij calcium- induced calcium
release ZfEM) , (FSRE U Ki#E Cat?
» GHECL PO i, ALEEAY Ca™® 751 Ca-
pump FT[u] SREFAL AEF#E ©° 7 ° 727

219 22 923 9 24 925

AEhe VT - A, BALE , ¥.o
B ) 2 A R L pELEE Cat® W ET
M AFEr eV (b BT . X SR ek
BURRE Cat? 2B , (2 (F BB
R JIEAS o AR B LME F VT -
A:bttg cc~ 10png cc JREES 555,
DIRJ (EBE B 9k 738 0, £ Fassold 5%
Pl I R By R B E S Ca ™t ?
Ay Eg , M Cat BE BT , H
IS R RS LA 2 &7 e °

2 E 3Rk

3

. Bigger , J.T., Jr. A.L. Bass-

ett, and B.F. Hoffman .1968.
Electrophysiological effects
of diphenylhydantoin on canine
Purkinje fibers.Cir. Res. 22
221-236.

. Cavoto , F.V. ,G.J. Kelliher

and J. Roberts. 1974. Elect-
rophysiological changes in the
rat atriumwith age. Am. !

g

Physiol. 226 . 1293-1297.

. Chang, L.F. and C.Y. Wu.

1980. Effect of Volvatoxin
on evoked responses in sensory
-motor cortex of albino rat.

Chinese Bioscience 16:1-8.

. Chen, C.C. 1973. Writhing

reaction, haemolysis and card-
iotoxic eff ects of Volvatoxin.
M. S. Thesis ,NTU.

. Draper ,M.H. , and S. Weid-

mann . 1951 . Cardiac resting
and action potentials recorded
with an intracellular electrode.

J. Physiol .115: 74-94.

. Endo ,M. 1977 Calcium rel-

ease from the sarcoplasmic
re ticulum. Physiol. Rev. 57 :
71-108.

. Fabiato,A. and F. Fabiato.

1972. Excitation- con-

traction coupling of isolated
cardiac fiber with disrupted
or closed sarcolemmas. Cir.

Res. 31 : 293-307.



126

10.

11.

12.

13.

14.

15.

Effects
contractile

, L1975,
of magnesium on
activation of skinned cardiac
cell. J. Physiol . 249 :497-517.
Fassold ,E., A. M. Slade ,

J.Y. Lin, and W.G. Nayler .
1976. A effect of the card-
iotoxic protein Volvatoxin A

on the function and structure
of heart muscle cells.]J.Mol-
ecutar and Cellular Cardio.

8. 501-519.

Heller , L. J. and W. V.Whit-
ehorn . 197 2. Ageassociated
alterations in myocardial cont-
ractile properties. Am. J. Phy-
siol.222 :1613-1619.
Hoffman, B. F. and E.E. Suck-
ling. 1952 . Cellular potent-
ials of intact mammalian hearts.
Am. J. Physiol. 170: 357-362.

> 1956. Effect
of several cation on transme -
mbrane potentials of cardiac
muscle. Am. J. physiol. 186
317-324.

Kleinfeld ,M. and E. Stein.
1968. Action of divalent cat-
ions on membrane potentials
and contractility in rat atrium
Am. J. Physiol . 215 : 593-599.
lLee, Y.H. 1978 . Cardiac
electrophysiology.Chang Gung
Medical J. 2:34-47.
Lehningher ,A.L. 1974 . Ca®*"
transport by mitochondria and

its possible role in the card-

16.

17.

18.

19.

21

iac contraction cycle.Cir.Res.
34. Suppl. II1; 83-88.
Lin,E.L. and T.F. Huang.
1981. The effect of the
external K* pH and hypoxia on
the transmembrane potential
of normal and ischemic myoc-
ardium. Proc. Natl. Sci .Counc.
B. 5:106-109.

Lin, J.Y.,T.W. Jeng,C.C. ,
Chen,G.Y. ,Shi , and T. C.
Tung . 1973 . Isolation of a
new cardiotoxic protein from
the edible mushroom , Volvar-
tella volvaceae .Nature 246 :
524-525.

Lin, J.Y.,Y.J.,Lin,C.C.,
Chen,H.L. ,Wu,G.Y., Shi,
and T.W. Jeng, 1974 . Card-
iotoxic protein from edible
mushrooms . Nature 252: 235-
237.

Lin, J.Y. and G.Y. Shi.
1976. Toxicity of Volvatoxin
A isolated from edible mush-
room , Volvariella volvaceae. J.
Taiwan Pharm. Asscc . 28 : 96-
103.

Mecclintic, J.R. 1978. Phys-
iology of the human body.pp.
647. John Wiley and Sons Inc. ,
N.Y.

Nilius, B. and W. Beldt.
1980. Stretching - induced
changes in the action potential
of the atrial myocardium. Acta
Biol . Med . Germ. 39: 255-264.



22.

23.

24.

25.

26.

27.

28.

EL 5 1 Ap A T HLO S B R B 127

Paes de Carvalho ,A. ,W.C.
deMello , and B. F.Hoffman.
1959. Electrophysiological
evidence for specialized fiber
types in rabbit atrium. Am.

J. Physiol . 196: 483-488.
Penefsky , Z. J. 1968. Effects
of hypothermia and stretch on
contraction and relaxation of
cardiac muscle. Am. J.Physiol.
214:730-736.

Seifen , E. ,W. Flacke , and

M. H. Alper. 1964. Effects

of calcium on isolated mamm-
alian heart.Am. J. Physiol.
207 :716-720.

Solaro ,R. J. ,R. M. Wise,
J.S. Shiner ,and F.N. Briggs.
1974. Calcium requirements
for cardiac myofibrillar act-
ivation.Cir.Res. 34:525-530.
Toda , N. 198 0. Age- related
changes in the transmembrane
potential of isolated rabbit
sino-atrial nodes and atria.
Cardio.Res. 14:58-63.
Ushiyama, J. and C. McC.
1962. Intracellular stimu-
lation and recording from
single cardiac cells.Am. J.
Cardiol. 10: 688-694.
Weidmann , S.1955. The
effect of the cardiac mem-
brane potential on the rapid
availability of the sodium-
carrying system. J. Physiol.
127: 213-224.

29. Yamaguchi , I. ,B.N. , Singh,

and W. J. Mandel 1979.
Electrophysiological actions
of Mexilectine on isolated
rabbit atria and canine vent-
ricular muscle and Purkinje
fibers. Cardio.Res.13:288-
296 .

. Yang ,Y.L. 1980. The effect

of Volvatoxin on the electroen-
cephalogram .M. S. Thesis ,
NTNU.

Yang , Y.L. , L. F. , Chang ,
and C. Y. Wu . 1980. Studies
on Volvatoxin, 1. Effect of
Volvatoxin on the electroence -
phalogram of lightly anesthe-
tized rat. Inst.Zool.Acad.
Sin. 19:31-39.

RU— 1982 MBI A —0

WA E sk o BB AT
13(2): 24-28

33 EER, REM1980 BT OF

B o P L35 AR L o



128 HRER ~ SEI—

Electrophysiological Studies of

Volvatoxin Az on Isolated Rat Atrium

Li-Chu Tung and Chin-Yih Wu

Abstract

Effects of Volvatoxin A; ( VT- A, , extracted from
edible mushroom , Volvariella volvaceae ) on the isolated
rat right atrial myocardium were investigated electro-
physiologically. The maximum rate of rising phase
( dV/dt max. ) ,amplitude ( AP ) , resting potential (RP),
over shoot potential (OP ), duration( PD) and membrane
responsiveness of the cardiac action potential were
studied with intracellular recording method. The systo-
lic mechanical tension ( MT) of the myocardium was iso-
tonically recorded. All data were analyzed with statis-
tical means.

Results showed that there were apparent dose and
time - dependent decrease in dV./dt max. of phase O, AP,
RP , OP , membrane responsiveness and MT , but increase
in diastolic resting tension . After different concentrat-
ions of VI'-A, (20,10, 5¢g. ml) were administered
to the myocardium , there were significant decreases in
dV,/dt max- ,AP, RP, OP and MT( P<0. 01 ) within 7, 15
and 20 minutes respectively . One hundred minutes after
removal of the VT-A. (5¢g.”/ml) treatment , the dV~
dt max. , AP and RP of cardiac action potential nearly
recovered to its original values. The decrease of action

potential duration was not significant ( P_> 0.05) .



