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1 MRS

1.1 {ERER WEF-1RIRPRE 3 R REKE, BME- 18I -F# %% SR76
B RN EEs SB-408BREURIE BN LM-2A R A gR LG ATC- 180 ke
FIEEE GT-IRERRERELE; WIHRMARRNE 501 BRERE WSQ-
BRIMERKS HUBEEERE (EH ), EPhEAEE B 2ml (2x2X%0,5em )
MR RRR %R Tyroded® ), K4mT (mM): NaCl 143, KCI 5,6, CaCl, 2,16,
MeCl, 0,25, CeH,,0,11, % A Tris—hydroxy—methyl—aminomethane 5mM
R,

1.2 FEHE REKR200R, BEHERA, KE244.5+4,62(2£SD, T [A).
EhbF, REEFHI, FEGGAE, F37°C, F:O, Tyrode A ISR M £ kIO
WITEATyrode R B K LERMKEBhE, JBELEARMNKE LK, B
AEETFIRAMERERS £, EWNTERAREBEAME ., Tyrode@ksrc, pH
7.4, 3£O0,, HEHHEE 6 ml/min, LIFFABHE 1 Hz, #% 1 ms, 2 FHRIBRE
H RIS, FEARE IVEEFAEHEIR (ABERHEAL<-70mV EPF),
FUEBBARL, SR Xk RE (85 MRABEAT— A mERS R
Flig ) 2, EWgEE Bk EE, WASEEEIRESFE NS B AL /) B | BE, E
ERP, SRIABRHER—ERANTZK.

1.3 BRAN =A"MKE(Triacetonamine—HCl, TAA), dilik% k& AR
KRBV EHRERE, XPk(Verapamil, Ver), RBEZTVH 7 iy Z BE
B (Acetycholine, Ach), FBEE/)\HH s ALEE(Lidocaine, Lid), E_F E
RKEFARFE s BERTEH Ty rode REGIAF N & 45 Hratifhl .

1.4 BERAE EHUEHREBEANVK ZEEBTRCRONERLL S,
ENEBEBAIR-AR=EAAPRRERNFHE, BEHEERA PG—-065 BIH B #
AHME. t WREGEEEHEE.

2 SEpEER

2,1 TAAMEEEHTALMAPHER

BLEALIIRA36H], TyrodeiRiBFEiaE 1 b/, AMBRBRIZEEERBE
BERNDEANRRRESE, AERP, TR ELE AP, B—@EATESTZFE 1L
Pk, APBEERRT, X1, TANBAS 5 ninig F— K AP, AHALCREER
AP 10min/GinTAA,KESBIRH 5 mM, 7.5mMfr10mM, MELHNE AP 858
W2sfk, 5minfg, APDy, APD,, ERPRERP/APD, HFZE K, 10min jFEH
*kE i, BIRERPRERP/APD, E=MKETAAERTHEEE K., 25, &%
BERERAE, Wi, APHAKFIRETH. RP, APARV # TAAERTE
BELL, B2, ERETLHAHTH, BHAEETyrodemMETAAG, AP 2 8%
f20ominFEIMMRG B ERE, ARHEHMIKERNTANA, ERE—HEER.
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A1l BRAKMEFT Az i %
Tab, 1 Normal action potential of guinea pig papillary
muscles, n=8, I+SD
0min 20min 60min
RP (mv) 86.914.2 86.3+5.8 84,4+5.0
APA(mv) 115.4+4.3 115.6+7.3 113,1+5,9
0S (mv) 30.4%1.1 29.511.9 28,8+1,9
V max(v/s) 322,5+39,9 320,5+33.3 318,8+33.1
APD50 (ms) 139.9+15.0 140.8116,6 142.6+20,3
APD3s0 (ms) 195.6+11,2 196,3+11.6 196,3+11,3
ERP (ms) 157.5+11.6 158,1+11.3 158.1+12.8
ERP/APDg¢ 0.8010.04 0.8010,03 0.80+0,05
A2 TAA (5,75, 10mM) 3 E AR LML 2% R
Tab 2, Effects of TAA(5, 7.5,10mM) on action potentials in guinea
pig papillary muscles. n=28, X+SD
RP APA Vmaex APDs5o
(mv) (mv) (v/s) (ms)
T H(10min) 86.117.8 115,6+10,1 320.01+56.6 120.6+15.9
TAA 5mM(15min) 85.6+7.3  115,0%+7.9 327.8+58.3  126.9+28.3
MR (10min) 84.4+5.3  116,7%7.1 291.1+44,3 140,61+ 14.9
TAA7. smM(15min) 85,616,8 115.616.8 295.61+10.0 162,2+17.0
FHHB(10min) 87,016,7 114,5%7.6 296,51+29.9 125,7137.6
TAA 10mM(15min) 85.5+6.4  113.5+5.3 291,0+%25,6 147.5+44.6
BA2
APD4go ERP ERP/APDg0
(ms) (ms)
*E(10min) 194,3+16,6 163.2+19.2 0.84+0.08
TAA5mM(15min) 203,9+22,2 198,9+30.6%* 0.97+0.15%*
17.4+2.3%*
R (10min) 211,7+22,2 177.81+13,9 0.8410,05
TAA7.5mM(15min) 239.4+19,3* 231,1415,6** 0.99+%0,03%*
18.51+11.7
X M(10min) 196,54 38.1 156,5+27.1 0.7930.09
TAA10mM(15min) 240,5+45,6% 225,0139,8** 1,040,10%*
26,7%7.3
SamAtkg *P<o.05, **P<o0.01
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2,2 TAARI (K], BRNSREEBRONHER

BOBRAKNARALS F, 580 R 10min EFH AP, RF H & 17.5mM K* IEW
Tyrode K@ Fitrad&, 20minfy, RP, APA, Vo xRAPDHBER/NN,P<0,01,AP1,2
ML, NH0,3,448, ERNBRMAIEH S, FAF—HER O0min YL ELRE, 1L
3., HEBK ER20min I ESRAPR 4BIMAC,2mM, 1 mME5mM TAA,
W7E10—15min JSRAPE BHHBEW/N, MIREZITLMETHEEL, B £4.
TAARER B B—3 % &, ANEREEKBERNFREBRE. £48 3L B g, Ver
WHCa* ki fERETAARRL, RRTAAWBRFMEIBCa WENER.

£3 17,5mM KCIAX 9 KLKAMBREH Rz
Tab 3. The slow response action potentials caused by 17.5mM

K* in guinea pig papillary muscles

n=8, x+SD
RP APA Vmax APDso APDgo
(mv) (mv) (v/s) (ms) (ms)
R 83.11+6.5 107,6310,0 306.3+26.2 176.3+29,1 230,6137.8

E4E20min 44,.4+3,2"  75.6+5.0% 22,3+1,9** 123.3+26.2** 151,3424,9%*
B HF40min 43,142,6** 74.4%6.2** 22,0+2,0** 117,7429,0%* 140,0%28,4%**
Hk2omin 75.0+8,7 101,6+4.8 268,01+34,2 174.0+59.6 221,0%15,9

5xm|atti ** P<o,o01

A4 TAAM B LA R EFHE L6 T oh
Tab 4, Effects of TAA on slow response action potentials

in guinea pig papillary muscles

n=35, %+SD
RP APA Vimax APDs5o APDgo
(mv) (mv) (v/s) (ms) (ms)
R 45,0+4.6 74.4+6.8 22.,9+4.2 82,5+29,2 103.8+34.3
0.2mM TAA 39.4+5,0* 64.417,.3" 17,543.9* 71.3%27.0 94,4+26,0
-12.4%7.2% -12,1+3.4% -23.1+10.9% -15.4+9.8% -10.5+3.3%
AR 43.3+4.3 71,1474 23.6+2.8 75.6+21,9 98.3+24.9

ImMTAA 35,0%5.0*" 60.018,.3*" 15.0+3.6%* 60.6+25.4 81,7+17.0
~19,4+6.1% -15,9+4.2% -~30.9+10.8% -20.5+9.3% -20.91+12.6%

pagic] 45,9+4.4 75.01+5.8 22,8%2.4 98,2422,7 120.5+25.4

smMTAA 33.,6+4,5"* 50.5+10,1** 12,242.3** 60,51+9,4** 82.7+31.4%*
~25,8+6.8% -32,5+13.3% -46.9+11,4% -43,2+13.4% -35.1+ 13.4%

pagic] 42,9+3.9 70.04+7,1 23,6+2.9 91,4+25,0 114,3+23,2

2uMX Bk 35,0+4,1** 57,1+7,0** 13,1+2,7%*%  72,9+18.7 96,1+8.9
~-18,3%6.2% -18,2%7,01% -44,0+11.,6% -18.1+6.9% -15.4+8.9%

* P<o0,05, ** P<o,01
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2.3 TAAXIW(Ca* )ERTAPHIKIA
Fi&5.4mME Ca* iR EM Ty rode Ml RIRA 7 6, 5317 5, 10, 1520min i}
ER—IKAP, &RAPIG/KFERN L, APD, ERPR#i4iiE, {HRP,APAMMERP

EBEYE, HFRA5mM TAA
+5,4mM Ca® ) Tyrode RE#
WHAnA 7 4], APD} ERP 75 4
M, Btk | & Ca®
RN AN, EEKFERLE,

FahFHs5mM TAA B A7
&, 20min/FAPDHRT K, ERP
BEERK, I MAS 4mMCa®”,

272 APD;,, APD,, RERP B4
bz gl TAAKE BT 4% &,

ERLEFENR E K, WE 1
s RBARTAA BF Ca™ Hi i

—— e APPSU
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H. Fig 1. The antagonism betwcen TAA 5mM
and Ca?" 5,4mM on action potentials
2.4 TAA X & EALIE®R in guinea pig papillary muscles
:3:00 A0

EHRAE AR ARR, FHEFIBS OB B, XEHBHNIEEAETERKS
BRL, EEFERBRTTFIEERSEESEEETEMED, RbEn BilgesE R
BRI, £ 8HlinAd, ARIEMEXIS4,8+22,3%k/4r. HAEFFM ¥ 30min
b, BEBREDHIN EMA 1 mM TAAN 5 minf5 5% EDHE SIS S
%, BREAHN HEMKER109.0£2,3)K /4. EATAATHBIMS HE B £ 548
.

2,5 TAAX}BaCLiR SLLAl A ENR IR

1HIFRARFE0. 4amM Ba®ERAT,APAHBIERAEZLIME, 7 20,5+4,0minf]
TWHEER LA AHT AEES), HR% 189.2418,9%k/4, HEMA 1 mMTAA 7]
AW MR B8N, H1omin/FEZHEE, HLLEE2FARNMA 0,4mM Ba?* +
1mM TAA, MiARA RIS HIEEHERE] 30,346,1 min 47, HIRZEN47.8+
5.2%, SFEWIGEIS. 140,73k /4y, WAREN 49.7212,3%, P<0,01. #5% TAA
Bl E XM HIBatt FE R 1 B ARIE 3.

2,6 TAANBREBAALNARENKER

FZAXNNFRELI0F], BR10minNEFHAP, RGN, K% O,, EELLHLEER
A, 1hE, HFeFRAHINBRVTALED, FELEM M, M AN1mMTAAs5 —
10minfg, HEEHEIMHIRHEL.

2.7 TAARILIdZRIGFLSLAAPDRIRK W

F£idR 6 I ALEAPIOmin, RFHAS0.4mM Lid@¥Tyrode W& # ¥, 20 min
J&, APA, Vo RRPEAALRZE, fAPDy, APD,, RERPN B ¥ 44, {8 ERP/




94 ’ Mmook R F R

19884

APD, BB, sEE A 1 mM TAA MAPD HREREFHR, fAPD.,ERP
HPEER, Fehis, ERP/APD>1, &S,

£5 TAAx A $ TRHELZAPDH ¥ 4
Tab 5, The prolonging effect of TAA 1mM on APD shortened by Lido

0.4mM in guinea pig papillary muscles

a=6, x+SD
¥ B FEEH TAA +FERE BB
10min 20min 15min 30min
APD50(ms) 125,84+13,9 81,716.8%* 109,7+24,7°° 126,7+15,1
-34,7+5.6% 33,1+2,1%
APD90(ms) 183.3+14,0 134,24-8,6** 170,7+9,5°° 182,2411,7
.- -26.5+7.1% 27.5+8.8%
ERP(ms) 135,0+13.4 109.3+16,1** 244,04+31.6°° 139,0+10,4
ERP/APDg0 0,73+0,04 0.82+0,03** 1,4340.25°° 0,721+0,04

5xmAtts **P<0,01, 5FLEEEE °°P<0,01

2.8 TAARfAChHREE L EAMAPD B IH

FELELERAT 4], TyrodeFiaE 1h, CRIEH AP10min, Z/FNA 30
#M AchfER10min, fEAPDg, APD, K ERP HBE R/, APA, Voax M X
BEfk. SEEFEmMA 1 mM TAA, MAPDRERPEHBMM, HK6.

A6 TAA (1 mM)fCEtieak (30uM ) w4k R £ S HEWAPD v
Tab 6, The prolonging effect of TAA5mM on APD shortened by
Ach 30uM in left atrial muscles of guinea pigs

a=7, x+SD
PO} ZBERER TAA + ZB:EGS
10min 10min 10min
APA(mv) 95.0+9.,1 93,619.9 95,0+10,0
Vmax(v/s) 300,0130,0 298.6+38.9 317.1+34,0
APD50(ms) 54.4+8.4 31,4+5.6%* 57.1+7.0°°
-41,5+0,01% 81.810,50%
APD90(ms) 92.0+10.9 58.61+6.3%* 97,44-20,5°°
-36.6+0,09 66.0+0,25%
ERP(ms) 63.9+3.5 37,918,0** 74.4%21.7°°
ERP/APDg0 0,7040,09 0.64+0,10 0.761+0,05°°

HSx Atk **P<0.01
578 HEEg ° P<o.01

2,9 TAAMEERLMNEROER
A6 B, REh E, MHERKRFFEEREE AP HRR/NIBGEE, B

(1%
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REI B RE, A 5mM TAA, % 5 minidF—Kk AP, KMTSEWHAE, TAAER
10minky, TSIEFX48,9%, M EH Tyrodeirmit/a, TSHMKAEA,. o, AL
FALPM10,5+1,1ms3EK [20.7+3,1ms, P<0,01, 127x TAA EHBRMEA LN
AHERTE A,

3 W #®#

3.1 TAAME DI RIENER

SERERAY, TAADZ MG ZHEREEK AL IMEAEIE ST ™A a5
KBa’ iE L H B AES), Shibata(®IARBa® WRMEMK  BLE (f0ilk, ) , WM jnNa
B RBAFCa® B, MMERELRUSAEHMENY 48 H 3Bk k. BT TAA
ARMAPAR NV nax, HUEXN IaARIER, WREZERTRMAT, M Tk, AR
S E .

TAARSTS, EKLP, RABTUMKROUIMEM, AT TAARERRP APA
BeVmax, BIFABEBALKERBEREEARRER, BT 08ESE/N AL (TP)K
PR & E i, TP S5 AT 5K AL G 2 BE Bl R BE 2 AL R T PRI Al 4%, B A0 TR

TAABEERKERP, #MimERP/APD,, th{l, XA AEEOCUIE BREERAN,
M B # k.

3.2 TAAEKTEMNIER

EEERPSMMERP/APDRHT & UL AL T 254 i — A LR 45 iE. TAA RR
DEYMERSKN TFTHERPRERP/APD LLfE, hul B BRERKELHTH ERP &1
ERP/APD,,. XREPLARENHN— I EETE,

TAARK&M&HTHAPD, miiLidfAohgisa APD wyfEH, #RIBRTAA
FEEMEAP 3 KM A TRIB AP BT i,

8.3 TAAR®E MM RER

TAARBMHRK EROCa™ EBHERR M AP, HEBORT B KRB 3R &
HMERNER S, FHENRAVer W BHEMNER, TAASCa® 3 0JLAPKE A
HFHREEDNER, XUWESFLREEMEMNTWVer, D600 % MIEAZXLIR, TAA
EEFHRAT ONAPIEEK BT, XBRMHCa R R, 2Lk 458y
ATAARECa’ EEHE AR,

ZEmR, TAABRSMHOIERYE, ERERP, MMERP/APD, &M #18Ca*
RS LHEmME R ERNEMR. B OB T ROEMNLKRE S, TaERT
Ca’BHE MM HIsi, EATK EE, WHER S HK I FEMTERAPD, /I FNa*
BHEMGERERP, EX WEIFREER.
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Effects of Triacetonamine-HCI(TAA) on Myocardial
Transmembrane Potentials |, The Antiarrhythmic
Mechanism of Triacetonamine

Xu Shibo Wang Zhiguo Feng Jianlin
Lin Yongcheng Long Kanghou
Abstract

Triacetonamine-HCI(TAA) is synthesized artificially based on the molecular
structure of the substance isolated from South China Sea Juncella squamata, The
electrophysiological effects of TAA on transmembrane potentials of isolated
guinea pig papillary and atrial muscles were studied using conventional intracel-
lular microelectrode technique,

1, Under normal superfusion condition, TAA(5, 7.5, 10mM) caused a sig-
nificant increase in ERP, APD and ERP/APDy,, and a slight decrease in the
level of plateau. But RP, APA, V.. were not influenced, and this suggested
that TAA has no effects on I, and the conductability,

2, TAA (1mM or 5mM) effectively inhibited the automaticity in normal
superfusion, the spontaneous rhythm induced by Ba®**(0,4mM)’and the automaticity
occuring during superfusion with O,—free Tyrode solution. The results gave a
hint that TAA may increase I, or decrease Iyg,,p.

3. TAA(0,2,1, 5ml) significantly suppressed the slow response action poten-
tial caused by duperfusion with 17,5mM K*, The inhibition of APA and Vmax
showed freqency-dependent manner. Verapamil had the same action in our expe-
riment. The Antagonism was observed between TAA(5mM) and Ca?* (5,4mM) on
action potential. The results indicated that TAA has a diroctly inhibitory effect
on the slow inward curreat (I ).

4., TAA(1mM or 5mM) evidently prolonged the latent period of action poten-
tial and raised the threshold stimulus of muscles. It showed that TAA decreases
the excitability.

5. TAA (1mM or 5mM) lengthened APD shortened by pretreatment with
lidocaine or acetycholine. Thus TAA is infered to inhibit Iyy and Iz,

Keywords triacetonamine-HCI(TAA), antiarrhythmia, action potential, slow-
channel block, ion current, cardiocyte
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