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Cardiovascular effects of total soyasaponin in central nervous system
and its relationship with monoamine transmitters
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AIM: To sfudy the cardiovascular effect of total
soyabeans saponins (TS) in brain and its relation-
ship with monoamines. METHODS: After
Injection of TS (75 ug) into ventriculus lateralis
cerebri (VLC) the changes of blood pressure (BP)
and heart rate (HR) were obhserved and the
contents of monoamines both in peripheral blood
and brain (telencephalon, diencephalon, brain-
stem) were measured respectively by HPLC-ECD
and flucrophotometry. RESULTS: After injection
of TS into YLC, BP rised from 11.59 £ 0.84 to
14_59+0.69 kPa; HR increased from 411121 fo
465 * 14 bpm; the contents of NE and E in
pertipheral blood increased from 6% 3 to 64 &+ 44,
from 6+ 2 to 38 % 34 nmol/L plasma, respectively,
NE in brainstem increased from 14 £ 0 to 18 %3
nmol/g wet tissue respectively, but the contents of
5HT in the 3 areas measured in the experiment
decreased: in telecephalon from 9+ 1 to 5% 1, in
diencephalon from 14 £ 2 to 7+ 2, in brainstem
from 14+ 3 to 6+ 1 nmol/g wet tissue. CONCLU-
SIONS: The cardiovascular effects of TS in CNS
were involved in the monoaming transmitters.

Total soyasaponin ( TS) had cardiovascular
effects and was used clinically as a drug™.
However, it was very little known whether TS in
CNS affected the cardiovascular actions and what
relationship was between TS and monamines. The
purpose of this study was to investigate the
cardiovascular effects of TS in CNS and its

relationship with monoamines.
MATERIALS AND METHODS

Wistar rats (7 = 41) weighing 250 * s 20 g were
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divided randomly into TS and control groups. Rats were
anesthetized with urethane 1.0 mg-kg~ Y ip. The tracheas of
all animals were cannulated with a polyethylene tube, and the
femoaral arteries were canaulated for recording arterial blood
pressure ( BP} and heart rate (HR} with 2 channels
physioclogic recorder ( LMS-2B).
was mserted into VYLC according o atlass Konig and

A standess steel cannula

Klippelm‘ , and the soyasaponins was injected into VLC {5 pL
“min”Y, 75 pgl. TS was from Department of Organic
Chemistry of Norman Bethune Universicy of Medical
Sciences. TS consisted of all kinds of saponins extracted from
soyabeans. TS was a white color powder. [t was stable
under regulary temperature and easily soluble in water, and it
is hydrolyzed when it is heated in the acid solution. The
purity of TS ia this study was over 90 % . The control group
rats were injected the same volume saline as TS into VLC.

In the second TS group, 30 min after injection of TS
into VLC, the peripheral bload was collected and then the rats
were decapitated. The brain was sectioned iuto telence-
phalon, diencephalon, and brainstem. The contents of NE,
E. DA in peripheral blcod were measured by Mefford
method™® .  The coutents of NE, DA, 5-HT, and 5-H1AA
(5-hydroxyl-indol-acetate ) in brain were measured by the
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flourophotometry of Curzon and Green The control group

rats were iyjected the same volume saline as TS into VLC.
RESULTS

In the first TS group, 10 min after injection of
TS into VLC, the blood pressure (BP) rose from
11.6+20.81t0 14.6+0.7 kPa {( P<0.05), and the
heart rate (HR)} increased from 411 = 21 to 465
+14 beat-min { P >0.05).
the normal levels at B0th min.  There were no
significant differences in the BF and HR of the
control group rats after injection of saline into VLC
{FP>0.05).

In the second TS group, 30 min after injection
of TS intoc VLC, the contents of NE and E in
peripheral blood in TS group rats were elevated

They recovered to

cbvicusly (P<0.05) ws those of the control group
rats, but there were no significant difference
between the content of DA in peripheral blood in TS
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group rats and that in the control group rats (P >
0.05} (Tab 1). Thirty minutes after injection of
TS into VLC, both of the 5-HT and 5-HIAA in
telencephalon, diencephalon, and brainstem were
declined { P<0.05), but the DA in telencephalon
and brainstem was elevated { P < 0.05), and the
NE in brainstem was also increased {( P < 0.05)
(Tab 2}.

Tab 1. Effects of injection TS (75 pg) into YLC on NE,
E. DA In peripberal blood.
n=10, £xs. "P>0.05. "P<0.05.

nmol/ L plasma Control TS
NE 63 B4 + 44*
E 612 38 £ 34°
DA 212 2+ 20

Tab 2. Effects of injection TS {75 ug) Into VLC on
monoamines In brain. T £ 5. "P > 0,05, "P < 0.05,
monoamines; nmol/g wel tissne.
Control TS
(n=11) {m=10)
Telencephalon NE 11+£2 11+2*
DA ) 13+4 20 +2°
5-HT axrl 51k
5-HIAA 71 4+1b
Diencephalon NE 19~3 193
DA 41 =13 43 =10
5-HT 14+2 720
5-HIAA 11+1 g1k
Brainstem NE 14 £0 18+ 38
DA 337 45 + gb
5-HT 14 +3 6+ 1k
5-HIAA B2 g+1"
DASCUSSION

The data from this experiment showed clearly
that TS injected into VLC induced a pressor effect
and maintained the level till near 1 h. The reasons
may be as follows. First, injection of TS into VLC
decreased the 5-HT, 5-HT in brain could decrease
blood pressure and inhibit the pressor effect induced
by some factors'® ¥, Second, injection of TS into
VLC elevated the MNE in peripheral blood and
brainstem and the E in peripheral blood. NE and E

both have pressor and speeding heart rate, Third,
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into VLC made the DA in
Injection of DA
into cerebral ventricles induced a dose-dependent

injection of TS

telecephalon and diencephalon rise.

effect of pressor and tachycardiac'®' .

In brief, the action that TS in CNS induced
the pressor effect may be mediated by the NE, E
blood the
excitation of sympathetic nerve by 5-HT, DA, and
NE in brain.

elevation in peripheral strem from
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FZ 64144 138 + 34 nmol/L I3 ; BT AR NE
B 3327 HFE 4518 nmol/g JRE 4T, A, 1B
ERETFAMNSHT 8B 91, 14+2 B 14+ 3B
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AIM: To determine whether felodipine (Fel)} has
Ca’* channel blocking effect in  mammalian
myocardium in comparison with those of nifedipine
{Nif} and verapamil {Ver}). METHODS: The
action potentials ( AP}, the slow AP and the
inward slow Ca?* currents of guinea plg papillary
muscles were studied using intracellular
microelectrodes and voltage-clamp techniques.
RESULTS: Fel 1. 3, and 10 umol-L™ ' concentra-
tion-dependently shortened APD.;, APDy, and
APDg, of the AP, while V. and APA were not
affected. The effect of Fel was not reversible on
washout. At 0.1, 1, 3, and 10 pmel'L™', Fel
depressed V... APA, APDy,, APDs, and APDg,
of the slow AP in a dose-dependent manner. The
inward siow Ca?" currents were reduced by Fel 3
wmolL~™'.  APDig, APDsy, and APDg, of the first
AP after rest were still shortened by Fel. When
the stimulation frequency was elevated, the effect
of Fel on the AP and slow AP decreased. The
effect of Fel 3 pmol * L™ " on the slow AP was
abolished in preparation pretreated with
trifluoperazine. The threshold concentrations of
Nif and Ver for the inhibition of APD;; of the slow
AP (P < 0.05) were 0.1 and 1 pmo! - L™,
respectively. The effect of Ver 3 umol-L ™ 'on the
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fést AP was not reversible on washout, but that of
Nif 3 pmol * L™' was. When the stimulation
frequency was elevated from 0.5 to 2 Hz, the
effect of Nif 3 pmol * L' on the fast AP was
reduced, but that of Ver 3 umol - L™ was
increased. CONCLUSION: Fel inhibited mainly
the resting state of the cardiac Ca?* channel. The
potency of Fel was about the same as that of Nif
and about 10 times more potent than that of Ver.

Felodipine { Fel ) is a caldum antagonist in

vascular muscles!?-2' .

Unlike verapamil { Ver) and
nifedipine ( Nif}, Fel was an intracellular Ca®’
blocker rather than Ca®’ channel blocker®'. In
vascular muscle Fel was a Ca®* channel blocker' .
A WHO Committee proposed that demonstration
with electrophysiclogical techniques of its ability to
block Ca®*

considered mandatory for a Ca®" channel blocker'® .

entry into myoccardial cells was
However, we have not seen the reports about the
electrophysiclogical effect of Fel on cardiac tissues.
This paper was to determine whether Fel had Ca®*
blocking effect in mammalian myocardium in

comparison with those of Nif and Ver.
MATERIALS AND METHODS

Guinea pigs {weighing 250 £+ 5 31 g) of both sexes were
stunned, and the papillary muscle from right ventrnicle was
perfused with Tyrode solution 8 mL* min~? at 35 T gassed
with95 % O, + 5 % O0,. The muscle was stimulated ac 1
Hz by square pulse { duration’ 1 ms; intensity: 2 *
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