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Fig 1. Effect of 3,4-dihydroxybenzaldehyde on
action potentials in ventricular cells of guinea
pigs.A-E, Before and after exposure to concentra-
tions of DB (5,50, 100, 300 ug/ml, respectively),
F; Reperfusion with normal Krebs-Henseleit solu-
tion for 70 min. A’-F’, Corresponding phase ( of
A-F, A’-f", Corresponding probability density
histograms of A-F,
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Tab 1. Effect of 3,4-dihydroxybenzaldehyde on action potentials of papillary muscles in guinea pig
ventricles. AA =area under action potential wave; HPM =maximum value of probability density
histogram of action potentials; HPD = potential of phase 2, n=7, X+SD, *p>0.05, **p<0.05,
¢**p<0.01 vs control,
3,4-dihydroxybenzaldehyde (ug/ml) 20 min wash
Control 30 100 300 15 min
RP(mV) -84+8 -84+8* -82+8* -81%7* -84+8*
APA(mV) 121410 . 123+9* 117410* 112+ 11* 120+ 10"
APDg,y(ms) 141+37 131+41* 87+29** 36+18%** 126 +28*
APDyy(ms) 176+38 171£36* 120£27%%* 70£19%** 1654 34"
AA(mV.s) 1745 16+5* 104-2%** 442%** 154+4*
HPM( %y 29+9 25+9* 206" 63 27+9*
HPD(mV) 31+6 31+8* 2646 - 149 30+5*
Vomax(V/8) 182419 185+ 15* 181+10* 177£11* 1764+ 7*
ERP(ms) 193+ 41 183+38* 137t 46** 88+ 13*** 197 +41*
ERP/APD,, 1,10£0,08 1.08+0.14* 1.183+0.16" 1,3140.31* 1.0940.06*
Vamax(V/8) 1,8+0.4 2,0+£0.6* 2.31+0.4** 2.5+0.3*** 1.8+0.6*

3, 7£ DB 300 ug/nt; AP Ry IV K AEMRE,
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DB 30-400 ug/ml %f AP Ky 0 %8 1 Fh3E FME
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12+2 min FIFAEHIYE HR Y HBEER T
FaE., U EZREROEIBFFTEL B,

DB & DEF L RMBBENHYRE *
2 [ Sc B iR & A, DB 30-300 ug/ml & & 7 3
P LE K W 45 1 PO 45 4R A0 |+ F B Z(RRT)
T, B#AMWmER BIKEE S AP ERK
I A AT AT, ERERRE A
ZJGs PC, RRT st Ak & BIRAHRIHK
¥ 8 2 B—ERMFRIBITR, AW DB 3
FHBEW L. FROEE,

BB 37557 DB {EF 20 min i, X

APD i {EF] 5% PC /E A Z A1 2Rk AR 5042
BAXHSIENR), mRmT:

APD; -PCHIE & EIJAMHR R B r=10.984,
p<<0.05

PC = - 4,553 +0.204 APD,,

APD,-PC iy B ER Bl JA4H L A 1 == 0. 987,
p<0.05,

PC= -10.889+0.987 APD,,
Tab 2. Effect of 3,4-dihydroxybenzaldehyde on

contractile force of papillary muscles. PC =peak
contraction force; RRT =rising rate of tension in

relative unit, n=7, X+SD, *p>>0.05,
**p<<0.05, ***p<0.01
min PC(mg) RRT
Control 221445 11+2
30 pg/ml 20 238138* 1242*
100 ug/ml 20 144 +46*"" gt2**
300 ug/ml 20 207" 117
Wash 40 149155 9+3
FEE), B DB RP ffEA 0 JL 4

Madhik K ik B A5 {b i RPEE 2 & {k,
(K*), =10 — 60 mmol/L ff, RP-(K*), g5 3¢
R L T Nernst ) R 3+ B ., FEEK) <
3 mmol iy, HTHEM K T M (%, RPHE
/NFHE(E. DB 100 pg/ml 7] /01X F s B 1Y
BREE3),
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Fig 2. An example recording of negative inotropic
effect of 3,4-dihydroxybenzaldehyde on a papil-
lary muscle superfused with DB ¢, 30, 100, 300
and returned to (0 pug/ml, Each record was made
after 20 min in the new concentration, The upper
tracings are contractions, and the lower tracings,
differentiation of contractions.
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Fig 3. Effectof 3,4-dihydroxybezaldehyde (100

pg/ml; o) on the resting potentials in different
(K*)q. The straight line stands for the values
calculated using Nernst equation. (Control, @),
*p>0.05, **p<C0.05, between the presence and
absence of the drug in each (K*),. n=10
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Inhibitory action of 3,4-dihydroxybenzaldehyde on membrane potential

duration and contraction of papillary muscles in guinea pigs?

FAN Zheng, YAO Rui-Ming, LIANG Zi-Jun

(Dept Biophysics, Shanghai Medical University, Shanghai 200032)

ABSTRACT The electrophysiological effects
of 3,4-dihydroxybenzaldehyde (DB), a
soluble extract from root of Salvia
miltiorrhiza Bunge, on action potential (AP)
and contraction of papillary muscles in right
ventricles of guinea pigs were examined with
the aid of conventional intracellular micro-
electrodes. The effects of DB on effective
refractory period (ERP) and excitability
were also observed by wusing the technique
of stimulating and recording in the same
cell through a single microelectrode. DB
(30-300 pug/ml) markedly shortened action
potential duration (APD), and suppressed
or climinated the phase 2 of AP, while
within the same range of concentrations
it increased the repolarizing rate of the
phase 3 of AP. DB up to 400 ug/ml had
no significant influence on the rising rate
of the phase O of AP, excitability and RP

at (K*), =6 mmol/L. ERP was shortened
as well as APD, but the rate of ERP/
APD,, was slightly enlargéd. In the presence
of DB, reduction of peak contraction force
of papillary muscle was observed. The
changes of contraction force were linear
with those of APD. The direct Ca** entrance
block mechanism was ruled out and finally
it was concluded that DB increased the
permeability to K* and decreased the time
constant of repolarizing current I.

KEY WORDS 3,4-dihydroxybenzaldehyde:
papillary muscles:; action potentials;
myocardial  contraction; membrane
potentials;: effective refractory period
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