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Electrophysiologic effects of total flavones of Hippophae rhamnoides L
on guinea pig papillary muscles and cultured rat myocardial cells

WU Jie, YU Xiao-Jiang, MA Xin, LI Xjao-Guang. LIU Dong
(Electrophysiolagy Laboratory, Xi-an Medical Unwversity, Xi-an 710061, China)

ABSTRACT The effects of total flavones of
Hippophae rhamnoides L {TFH) were evalu-
ated using conventional microelectrode tech-
After administration of TFH 100 — 200
mg *+ L™'. the action potential duration of
50% repolarization. { APD,,) was shortened
both in cultured rat myocardial cells and in
The slope of
phase 4 of depolarization (SP,) in cultured rat
myocardial cells was decreased and the con-
tractile force (CF) in guinea pig papillary
muscles was weakened. Arrhythmias evoked
by strophantin G in guinea pig papillary mus-
cles were suppressed by TFH 100 mg - L7
These findings suggested that the influence of
TFH on myocatdial cells may be resulted
mainly from its inhibition of Ca?t influx and
its interference with intracellular Ca®t reser-
voir.

nic.

guinea pig papillary muscles.
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The total flavones of Hippophae rham-
noides . { TFH) exerted an anti-arrhythmic
action which was probably related to the inhi-
bition of Ca®t channel™-#,
mine its ionic and electric mechanisms, we
studied the electrophysiologic effects of TFH
on guinea pig papillary muscles and cultured
rat myocardial cells.

In order to deter-

MATERIALS AND METHODS

Forty guinea pigs weighing 250 + s 20 ¢ (bhoth
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sexes ) were killed by a heavy blow on the head. Pap-
illary muscles were excised from the right ventricle
and pinned to a recording chamber conraining 50 ml of
Tyrode solution (MaCl 136. KCl 5.4, MeCl, 1.05.
CaCl; 1.8, and glucose 11 mmol =« L™!, pH 7. 2—7. 42
at 35 C and gassed with oxygen 10 ml » min™'. Af-
ter an equilibration period of 1 h, the muscle was stim-
ulated through a bipolar platinum electrade with puls-
es of 2-ms duration. delivered at 1.5 times thresheld
voltage av a frequency of 1 Hz.

Primary cultures of rat myocardial cells were iso-
lated from 2-4-day-old Wistar rats by the method of
Wenzel» Wheatley, and Byrd™.

cised under aseptic condition.

The hearts were ex-
After removal of the
blood, the lower two-thirds of the ventricles were cut
into small pieces. The fragments were washed twice
in a flask of calcium-free and magnesium-iree phos-
phate buffer solution .  Then the fragments were di-
gested twice in the presence of 0. 06 % trypsin solu-
tion, 10 min each time at 37 C. The superabundant
was discarded and Eagle’s culture medium containing
20 % fetal calf-serum was added. The cultures were
incubated at 37 C in culture flasks for 5 d before
study.

Transmembrane dction patentials were recorded
using 3 mel * L7 KCl-filled glass micreelectrodes, tip
diameter less than 0- 5 pm, and displayed on the upper
line of COS 5020 oscilloscope.

depolarization (Vo.n ). obtained by elecirenic differen-

The maximal rare of

tiator . and the coneractile force (CF) were shown on
The eifec-
tive refractory pericd (ERP} was determined by mea-

the lower lhine of the oscilloseope in turn,

suring the shorrest interval between an extra srimulus
and a regular stimulus.

All results
Statistical andlysis was per-

Data were measured by photograph.
were expressed as Fts.

formed using ¢ tese.

RESULTS

Effects on electric activities of cultured
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rat myocardial celis and guinea pig papillary
musele The cultured cells with spontaneous-
Iy firing action potentials ( AP} were chosen.
In the presence of TFH 100 mg = 1.7'. the
APD., was shortened and the SP, was remark-
ably decreased. Upon further increasing the
concentration of TFH tao 200 mg - L7'. a
shortening of APD,; was =zeen (Tab 1).

On guinea pig papillary muscle, TFH 100
— 200 mg = L7 shortened the APD., and
weakened the CF (Tab 1).

Effects on arrhythmias induced by stro-
phantin G in guinea pig papillary muoscie Af-
ter an eqguilibration for 1 h. action potentials
were elicited by the standard train stimulation
with rectangular pulses of 0. 5—1. 0 ms dura-
tion and an amplitude of 1.5 threshald'-.
The oscillatory after-patentials were evoked
by the addition of strophantin G 0.4 pmol
« .7 TFH 100 mg * 1.7 led ta the disap-
pearance of oscillatary after-potentials from a
cantral amplitude of 7.1 4+ 0.8 mV within 15
min in the 8 preparations studied (P<Z0. 01).

After the action potentials were elicited
by stimulation. straphantin G 0. 8 pmol » 1.7
was added.

Spontanecous electric activities

Tab 1.
dial cells and guinea pig papillary muscles.
administration.

were induced by gradually decreasing the
stimulation frequency down to complete cessa-
After 5 min, in the presence of TFH
100 mg = 1.7', the rate of spontancous electric

tion.

activity was decreased from 196 + 17 bmp to
571+% bpm ¢ P<Z0.01).

When both strophantin G 0. 8§ pmol = L™
and TFH 100 mg * L™ ! were added at the same
time. oscillations did not appear in the tested
preparatians.

DISCUSSION

Qur experiment demanstrated that TFH
200 mg = L~ shartened the APD and lessened
This result
indicated TFH blocked the transmembrane
Ca®*" influx.

the significant decrease expected in APA and

the SP, in cultured myocardium.
However, in our preparation.,

V e was not observed since Ca*' was shawn ta
be involved in the current underlying ‘the up-
strake of AP and the pacemaker activity in
cultured myocardium®™’. Assumption is justi-
fied that TFH, at the concentration of 200 mg
+ L7, anly partially inhibited the transmem-

brane Ca*" influx and did not affect the

Effects of total Tlavenes of Hippophae rhemnoides L {TFH> on electric activities of coltured rat myocar-
n=10, X+ts. “P>>0.05, "P< (.05, “P<I0.01 s prior to TFH

Concentraticn/ AP/ APD;,/ APD,,/ Vean! sSpP,./ ERP/ CEF/
mg*L " mv ms ms Ves ! Voes™! ms 94
Cultured cells
0 72+8§ 449 7T7—16 15—86 0.44+0. 15 — —
50 698" 438 T6—17 15=8" 0.4240. 18 - —
100 6948 34+7h 7518 14—8" 0. 3440, 13" - -
200 §7—8" 30=§& §5+15" 135" 0. 3040, 15° - —
Papillary muscles
0 110+4 180410 210+11 125+15 — 215+12 97+ 46
o0 109+5" 1724+11" 208+11° 120418 - 218+9* a0+ 4"
100 © 10645 167+12° 207+13° 1224+14" - z212+13* 64+ 5°
2nq 1054-2a* 155+ 14" 201+15° 118+1¢8" - 209+14° 51+8&°

AP =action potentials; AP}, and APDy. =action perential duration ar 50 % and 90 24 repolarization; Ve = maxi_
mal rate of depolarization: SP,=slope of phase 4; ERP=effective refractory periody CF =contractile fotce.
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current determining upstroke of AP in cul-
In guinea pig papillary
muscles , our findings also confirmed that TFH

tured myocardium.

exerted a blockade effect on the transmem-
Because TFH restricted
the contractile force and, in the meanwhile.
just abbreviated the plateau of AP without
influencing the other parameters,

brane Ca?* influx.

In addition. we found TFH could antago-
nize arrhythmizs induced by strophantin G
which were proved to be related to the intra-
cellular Ca?t overload and a transident oscilla-
tory movement of Ca** released from the sar-

coplasm reticulum"”.

Therefore. it is likely
that anti-arrhythmic effect of TFH was also
resulted from the inhibition of transmembrane
Ca?* influx as well as the interference of the
intracellular Ca®* reservoir . sarcoplasm reticu-
lum. 1In this paper. we cannot rule out the
possibility that in cultured myocardium the ab-
sence of change in upstroke of AP was due to
the deficiency which we did not make further

study at higher conrentrations of TFH.
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