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Effects of Panax notoginseng Saponins on

myocardial adenosinetriphosphatase!’
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ABSTRACT Effects of total Pawrax notogin-
seng sapanins (PNS) and Pawar notoginsensg
saponin monomers Rb, and Rg, (Rb,. Rg,) on
total ATPase and Na'"'-K'™'-exchanging
ATPase of guinea pig heart were studied. It
was found that PNS inhibited the total my-
ocardial ATPase. but had no significant effect
on the myocardial Na'"' - K'*’ - exchanging
ATPase. The total ATPase was inhibited by
Rg,. and more clearly by Rb,. The auto-
maticity and contractility of isclated guinea pig
atria were inhibited by Rb,. Rg, decreased
the spontaneous frequency of isolated guinea
pig right atriim. but not markedly the con-
tractility of the left atrium. These results
demonstrate that Rb, is the main ingredient in
PNS&.
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Total Panuxr notoginseng saponins (PNS)
could inhibit the myocardial automaticity-and
contractility . antagonize the central and pe-
cipheral arrhythmias, impair the positive in-
otropic action and toxic reaction of ouabain
and block the slow calcium channels’!~%'. In
this paper. we studied the effects of PNS. Rb,
and Rg, saponins  from P
notoginseng) on total myocardial ATPase and
Na*-K*-ATPase, and also the effects of Rb,

and Rg; on automaticity and contracrility of

{ purified
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isolated guinea pig atria to explore their active
constituents.

MATERIALS AND METHODS

Drugs
tory Y+ Rb, and Rg_(Division of Plant Chemistry. Kun-
ming Medical College). ATP-Na,(Shanghai Biochemi-
cal Reagent Factory}. ocuabain (Dua} and bovine

PNS (Yunnan Phytopharmaceutical Fac-

serum albumn (BSA)Y (Sigma). Uther reagents were
all AR and were prepared with redistilled water.

(ruinea
pigs of either sex ¢(300+s 10 g) were stunned.  The

Preparation of myocardial homogenate

hearws were excised and washed in saline. The ventn-
cles were cut and homogenized in 10 ml Tris-HC]
buffer solution. The homogenate was filtered through
41 lavers of gauze and Tris-HCl huoffer solution was
added to 80 mi.
The protein was stored at —20 [ -

ATPase assay Activity ol ATPase 1n myocardial
homogenate was determined by measuring the inorgan-
ic phosphate (Pi liberated from ATP hydroly-is.
The reaction medum contained immdazole-HCL 135,
MgCl, 5, CaCl, 0.05, KCl 50. NaCl 53 mmol -1~
{pH 7. 4, myocardial homogenate protewn .5 — [. D
mg. and ATP 1 mmol+-L "' The mxture wa~ imcu-
bated at 37 (" {or 10 muns and alter the adduon of 1

All procedures were done at § C.

ml of 20 %) trichloroacetic acid 1o stop this reacdon.
centrifuged for 10 mn at 1208 X g.  The P, liberared
was determined colorimetrically'® . The rate at which
P. was lberated {rom ATP represented the rtoral
ATPase activity. The difference between the roral
ATPase activity and the activity remained in the pres-
ence of Oua 20 umol »L™" was defined as Na™ -K™ -
ATPase activity.
Determination of protein  Protewn in myocardial
homogenate was determined by Coomassie brillianc
blue G-2Z50 method according to the standard of BAS.
Experiments on isolated guinea pig atria  The

automaticity and contractility of isolated guinea jig
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atria were measured *'.  The frequency of stimulation

was 1 Hz. Gasses were 05 34 O+ 5 & Coe
RESULTS

Effects of PNS on total myocardial
ATPase and Nat-K*-ATPase activity Before
the addition of PNS, the activity of total myo-
cardial ATPase was 82+4, and the activity of
Nat-K"-ATPase was 7.4+ 2.2 nmol P L'
*min~!/mg protein. PNS 0.15. 0.3, 0.6,
1.2 g+L.7! inhibited the total myocardial AT-
Pase activity in a concentration-dependent
The enzyme activity was decreaged
to 31+ 3 in the presence of PN$ 1.2 g-L .
PNS did not affect the activity of Nat-K~ -
ATPase. which was 6. 711, 3 in the presence
of PNS 1.2 gL "(Fig 1>

manner.
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Fig 1. Effects of PNS on myocardial ATPase. n=6.,
xts. "P>0.05. "P<0.05, ‘P<0.01 ws 0g L.

Effects of Rh, and Rg, on total myocar-
dial ATPase Both Rb;, and Rg, inhibited the
activity of total myocardial ATPase in a con-
1.25 g
+L.7', Rb, decreased the enzyme activity from
87.442.5 to 10. 11. 3. while Rg, {tom 70. 4
+1.5 to 62. 04+ 2. 3 nmol Pi-L"! *min™'/mg
protein. The inhibitory rate of Rb, was sig-
nificantly higher than that of Rg, (Fig 2).
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Fig 2. [Inhibitory effects of Rb, and Rg, on myocar-
dial total ATPase. n=06, x*s.
P>0.05, "P<<0.05. “P<<0.01 ws 0 g-L7".

Influence of Rb, and*Rg, on right atrium
After equilibration of samples for 30 min. Rb,
and Rg, were added to the chamber to the con-
centrations of 0. 25. 0. 5. 0. 75+ 1.0, and
1.25 g-L~', at 10 min intervalz. The spon-
taneous Irequency of isolated right atrium was
decreased from 1884+ 18 to 107 £ 24 bpm and
the contraction of the atriaum was inhibited
from 0. 7840. 31 to 0. 30+ 0. 16 g in the pres-
ence of Rb, 1.25 g+L.7". ERg,1.25 g-L7 ' de-
creaszed the spontaneous frequency af the atri-
um from 192 4-11 to 169+ 19 bpm. but not
markedly the contraction of the atrium (irom
0.68+0.20 to 0. 6440.18 g (Fig 3>

Effects of Rb, and Rg, on left atrium
Time courses of Rb,and Rg {1 g-L.7') showed
that the contraction of the atrium was remark-
ably depressed by Rb; from 1.253 1+ 0.24 to
0.51 +9.18 g after 30 min. and almost un-
changed in the presence of Rg, from 1. 17 £+
0.22 10 1. 1510. 25 g after 30 min (Fig 4.

DISCUSSION

The total myvocardial ATPase prepared
and assayed in free calcium medium mainly
represented  the  cross - linkage Mgt~
ATPase'™® and was inhibited by PNS. PNS
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Fig 3. Effects of Rb, and Rg, on spontaneoas fre-
qoency and force of comtraction of isolated gainea pig
right atriuom. #=8, ¥*s.
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Fig 4. Effects of Rb, and Rg,(1 gL~ ') on force of
contraction of isolated gainea pig lef1 atriam. »#=8§,
Ets. "P>0.05, "P<I0.05, ‘P<! 01 vs O min.

had no protective or inhibitory effect on
Na*-K*-ATPase.
“that the inhibition of actomyosin Mgt -

The present data indicated

ATPase by PN3 would reduce oxygen con-
sumption. abate cell hypoxia. acidosis and
high extracellular K* concentration. and ter-
minally ameliorate the abnormal alterations in
myocardial electrophysiclogical properties.
Thiz might be the important mechani=m of an-

tiarrthythmia of PNS. .

The slow inward Ca’t current and my-
ocardial contraction force were depressed in
the presence of PNS ar Rh.. Rg, inhibited
the mvorardial contractility, but not the slow
inward Ca ™ eurrent ~ . In present study. the
reduction of aunicular contractility by Kb and
Rg, correlated significantly with the depres-
sion of total ATPase activity {rgq, = U 942,
P-<0.01), showing -that the mechanism of the
negtive inotropic and chronotropic actions of
PNS lies in its inhibitory effect on actomynsin
Mgt -ATPase.

PNS 0.45 g ~L.7 could significantly de-
press total myocardial ATPase. contractility
Rhb, needed - . 5

The results sug-

while
gL', Rg, & 1.0g-1.7".
gested that the main constituent in PN> ta

and automaticity.

evoke these actions might be Rb, and that
there were some reductivns 1n the activity of

saponin menomars further purified from PN=.
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Mechanism of scavenging effects of (— )-epi-
gallocatechin gallate on active oxygen free
radicals’

YANG Xian-Qiang, SHEN Sheng-Rong
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Tea Science. Zhejiang Agricultural Universi-
tv. Hangzhou 310029, China)
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ABSTRACT The concentration of 30% scav-
enging ratio (SC;) and the scavenging rate
constants (&) and stiochiometric factor (n)

Received 19%1-12-27 Accepted 19%3-09-03
1 Project supported by the MNational Natural Science Founda-
tien of China. N2 38570239,

were determined when (— J-epigallocatechin
gallate [{ — )-EGCG ] scavenging superoxide
anion free radical {0O;) and hydroxyl radical
(+OH). The mechanism of scavenging active
free radicals of { — )-EGCG and the promotion
of {— )-EGCG {ree radical and its structure
were analyzed in vifro. Our results suggest
that the centers of scavenging reaction of
{-—)»-EGCG are B, D, and A cycles,and each
{—)»-EGCG traps six O; or -OH.
cord with the value of stiochiometric factor »
=6,

It is in ac-
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