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Effects of total saponins of Panax rnoto—
ginseng on Ca*" influx into myocardial cells’

LI Hong-Tai’, SHI Lin (Departrment of Pharma—
cology, Suzhou Medical College, Suzhou 215007,
Ching)

ABSTRACT Using simultaneous recording of action
potential (AP) and contractile force ( F,) in right
ventricle papillary muscle of _ Euinea pig and
measurement of **Ca uptake by cultured myocardial
cells of neonatal rat, the effects of total saponins of
Panax noioginseng (PNS) on the Ca® influx into
myocardial cells were studied. The duration of the fast
AP was shortened, F, was decreased and the maximal
upstroke velocity and amplitude of the slow AP were
depressed by PNS. The “*Ca uptake by cultured
myrcardial cells of neonatal rat was inhibited by PNS.
The resylts indicate that PNS can inhibit Ca®* influx
inte myocardial cells.

KEY WORDS Pghrax nologinseng; Einseng; sapo—
nins; papillary muscles; action potentials; cultured
cells; myocardium; verapamil; calcium radioisotopes;
calcium channel blockers
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HE REFRFCREEERSEI LM AP R F,
EWEREANCIEER “Ca BIRFER T, BMR=
T HEBWMPNS)IHL PR Ca> Y Ew. PNS
SELE N AP APD, B F HUBMRERN AP 1Y
Vaew ¥ APA.  PNS 005 35 9% Bl 8L (L £0 BB YCa
B HRRY PNS IH-CHEAKE Ca® A,

W =-t; AS; 2R3 FLA KM, SfEwRL;
BB 00 SRR, SRR 5
a0k 3l

=+t & B 8 ( total saponins of Pandx
notoginseng, PNS) R =L {EH N F B KR
4. Ry mEERTESHEHSE Ca¥ iR, B
REHEHN Ca" EHXY., XXRAFEEIC
SRR LN BHER A (APYRIWSE 1 (FoR
WERFAECAAR YCa BB FAH T,
W4T PNS 5L ULH0 B Ca® Py A9 B0

MATERIALS AND METHODS

PNS I  MEH T i FHEFFHE
W, EEEERN AP ) F, ¥iEh, M=
FAKRE | mg/ ml B, HKEABIKEMA
MR PIRS. LU MY Ca FRR
SEd, L HEPES BRI T/ E. A A
HEPES # i 4 (mmol/ L): NaCl 133: KCl
3.6, CaCl, 1.0; MgCl, 0.3; HEPES 10 fi #i &
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1 16 (pH 7.4).
[t

BHEERCA AP F, AIE EE,

(A 3483+8SD 65g, HEABE, THRMO, B
Tyrode P RELZHALRN, BF 3 m!
NI TN, 37105 ©, BB O, F®
Tyrode # M, 7 m)/ min. FEKARHL
BERETILOEES LESNBERKESS
AFEDBUICRERKNSE. FNREM
KCl 3 mol/ L., HEHLH 10-20 MQ K H
ek, MBEHIRETIH AP EH#HBEIK
K, —HBIT AP, F—B2EoanxKo
MR ERRER(V,,,) BETFRUNRSSRE
At 0.5 Hz, 2 ms, 200% B BEN FEIE
BARA, FIREELBE 1h Vo, Ml F, 3t
ArERTER, B ICRNEELSHEER, Ao
GAE 1 min.

KA RBENFEL A, WE PNS 5400
ug 7/ ml AR AP #l F. {EFRIEM LR,
FAFIRAEF o BB A 20 min,  BAF, BA

PNS 80 ug/m! fER] 40 min, R PNS
W AP M F, fFRNMBCRSHE.

5 38 K M AP W, & kL KCl 5
mmol/ L HEH 1 h, ARG L KCl 22
mmol /L 1) 55 40 08 O WL 81 4,

Na™ JB#H X, R AP {Hi%k, #RE WAL
BE-4s mv 2HD MARFBELEX
Tso) 1 pmol /1 K 4H R (H) 10 pmol / L,
Il o 0] @ 2y 0.25 Hz, 3 ms, 200% B 15
B, Ay 3i A8 2 ¥ AP, BF 50 min fGHE
B, W PNS 200 pg 7/ ml %} Tso 1 H K&
BEN AP MM, FH7E PNS M 40 min
G PR B oK B M P ) Ca™tiR [ ({Ca® ]
1.8 £ B 5 3.5 mmol/L, W % [Ca®], ¥
PNS {ERI MBI,
P CALE R CCa IR A E
1 A3 RO g 2440
Wistar KR, BAOZH I, MAE Ca?

YCaCly Ky L R B FL BT

1 Mg™ ) 0.06% BELBHEL 6 K,
B0 128 x BB, ME 15% A4
I 4 Eagle R, § 37C MBHE
9¢ min. MRFFL 200 B REER TR, B
BE 10°cells/ml, B TAER®, B8R
1.5 ml, 37CHEFERAERE.

2 YCa BB MEOY HIEE d 3 B4
Fu, MEEERRM, B HEPES WEcRHER
FEEE 5 min, AEERU 1 mlF YCaQy, 37
kBq/m! K HEPES T 37 CE & —EHf ],
WEIBEM, M HEPES Wige¥ 3K, 8k 5
ml, T 20 s EE, WAL T, SEMA 0.1
ml 70% B &S 0.05ml1,0,, O CH
H¥FEE 20, MBI ENAZ BB
3Imh 06%PPO W HHE Tm, MW
FJ—353 B30T e (A 1T 3088 |- W a4k

3 HEPES &% Ca BB E 4 H 4
BEHEAREMRMORNEREMA, 54 58,
4 R S AR LB S ME AR,
£l HEPES ¥thd, B 5min G 1 m]
4 “*CaCl, 37 kBq / m! ) HEPES ¥ T 37C
BWE2h REBRER VI, §5EFFHARS
A—RArhEk, —#HLL 1HEPES BMEE 3 3%,
B/ Sml, F 20s SR, BERTESEE
Ak YCa HERUIE J7 ik,

4 FHF M YCa BB eh AR AL
" H MM, FH SHKR,®%EFE 0 5 10
20,40,60,90,120,180 min, % 2 3% FEF, B0 U
A “Ca B M AE/L, HdF 0 min W
EREHHEMAE YCaCl, ) HEPES #iJ5R
O e R, MEuTE#E 60 M 120 min {’ﬁ’;‘e‘_.
(1 %f R,

5 Bt RF B YCa BB T

A BE7FE L HEPES B3 HA5E 5 min /7,
¥l & #54 69 HEPES ¥, fEM 5 5 120 min,
B ¥k 1 ml 25849 **CaCl, 37 kBq / ml
) HEPES i85 % 5 & 120 min. BEHEGH
BARAR YCa B#EME N, P ¥ 5 min
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Tzb 1. Effects of total saponins of Pangx rotoginseng (PNS) on fast action potentials and contractlle force in right

ventricle papillary muscles of gulnea pigs. n=7,x +8D. "P>0.05""P<0.05, " "P<001 vz control.
PNS APA APD_, APDy, APD,, Vs Fc
(ug / ml) {(mV) (ms) {ms) (ms) (kai_ (‘:/.:) .
0 12112 175+ 25 14% + 26 93+ 18 179+ 43 Lon
5 121+3° 171+28° 145+ 28" 87+ 18" 179+ 43" gL+0 "
25 120+ 3" 166+ 28" 136+ 28" 831 19" 1850+42° &I
100 120+ 3" 163428 134+ 28" 781 15" 173+ 41° 521 i6""
200 1191+ 4° 156+ 27" 129427 75+ 15" 178+ 41° 43+ 127"
400 118+ 5° 1481 28" 122+27°° 70+ 13" I75+£41° 2B+ 97"

APA = action potential amplitude, APDgys 5= action potential duration at 90 (50, 20)% repolarization, ¥, =

maximnal upstroke velocity, £,= contactile force.

5min I YCa B BIR - B S 4,54 5-6
Ji, PNS 25, 100, 400 ug/ml, #F £ 4 %
(verapamil,Ver) 10 gumol/L, ZLaCl, i
mmol /L. ZHHr3t 120 min B YCa IR M
W HU 4, BE 5-6 M, PNS 100, 400
pug/ ml, Ver 10 grmmol/L, LaCl, 1 mmeol/L.
TRWHRAIMERAZE S 2 120 min #F
“Ca MECHRAR LB,
LR R HRET « R

RESULTS

PNS MEEERCARERE AP 5 F,
I5E MR

1 #F-#X %A i Tab | Fra:, PNS
fE 5-400 pg/ml % B AT B AL R
M N AP B EFEE (APAT V. &
FREFEm, BELLIERE AP 898 Bt

Wim,E 30 min B B A& K H T F.
APD,,, APD,, fll APD,, s} S E E 144+
14, 122+ 16 #1 74= 16 ms (P ¥ <0.01).F, T
B 37%. fE 40 min S in A B I F Tyrode
W 40 min W L IE AT RIK E F A
TR, HXF FRERHELMRAR(E 63 = 16 K
HEIT£15%).

FNS »EBEREARERE AP RIRI8

1 Iso S#HLRALE AP ¢ ¥4 PNS
200 pg/ ml £ 20 min fi3 v 8 & B %18 Y
AP B APA #1 ¥, %} APD,, #1 APD,, £ 2
FHER. BLELAEEMAAEER Iso 1 gmol/ L &Y
KC122 mmol/ L 2 Mk A f5 B A i £ {Tab
2).
T‘:.l: 2. Effects of PNS 20 p2 / ml on slow action po

tentizls iaduced by lsoproterenn). n=35, ¥ = SD.
‘P>0.05""F <0.05 vs control

Time APA APD,  APD, V..,
Fg APy, APD,;, APD,, HEEE, Hata iminLE}’)_____@ ) Emﬂi b{}i{si )
RN GV RS . PNS FBEHAISER 0 8214 132444  154+42 1413
B o X (H £ [ H 43 ﬁ : APDgu 5 B]i‘l. 132147- 1551 44 13£3°
B R 10 79+7 127+ 48" 145t 46 11:-4°
r=—0.9798, APDSD r=--0.9291, APDm 20 7846 1254+ 48° 145t 46 10- 7"
r=-0.9474, F, r=-0.9409, P <0.01). 30 786 1251497 145346 9=

40 786" 126145 141 £52 g3

2R MK ER PNS 80 ug/mlHEH 5
min, W fEfE APD,,, APD,, #1 APD,, 445,
HEor g 2hnag 159 £ 15 136 + 14 Fil
83 + ISmsHFEFE 155 * 14, 132 + 15 H
80 * 16ms(PI < 0.05). IR F, T
16% (P<0.01). REREWES, EBRHE—#

2% HEERAFE AP ¥ w PNS
BEBEESEIE AP B v, ®1 APA, #{b
APD,, #l APD,, B X455, Y4[Ca™], a0 4
3.5 mmol/ L 8f, PNS 5|/ EM ¥, T APA
TEERE Z F 25K F-(Tab 3).
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Tab 3. Effects of PNS 200 xg / m) on slow actlon po-
tentials loduced by histamine. n=5, x t+ SD.
"P>0.05 ""P<0.98, """P<0.01 vs control,

Time APA APD. APD,, [
{min) (mV) (ms) {ms) (V/s)

n 8742 14917 168+17 11%2

5 36+2° 146+18" 160+ 15" 10£3""
10 Bt 2° 144+ 20 157+ 16" 103"
20 §5+2°"" 1431187 1S5:17"° 93"
k1)) 8502 1394+ (T 1534177 9+ 3"
40 B5+ 2" 1362171511197 B3
{Ca™], B65t 6" 136+ 25 157+26° t1x4"
elevation

PNS X EEFFOAYEMYCa IBEGIR MR

1 HEPES %71 Ca R M L 65 ¥a
HESEREREDRABSHARS “Ca gy
EWALZRERE, ST EY M HEPES
¥k SEH B HEPES W¥e sk 3 ki
HESH SCa M E QTN 2.6%. REXR
B8 8y com 33 - Rukg A “Ca B &L

2 BF M YCa PR EL  IF
FEFL UL B Y Ca 45 HR B (8] ZE K 2 #F 1
h, #4180 min & &) cpm & 100%, W 120
min B & 108+ 23%, P ZE 120 min, 7 35#
8 ¥Ca BEAR kB P45, A7 5 min “*Ca #
HEER, % 120 min 834 40%.

3 PNS siadfhupémi “Ca R H
& ' 5 min I, PNS 25 ug/ml X “Ca K
EH BN, 100 F 400 g/ m) e R KD
&> . PNS 100 g/ ml #fEHRE S Ver 10
pmol/L £ 25, T 400 ;zg/ml* Iy % Ver 10
pmol/L R’ (P<005). {H ¥ % LaCl;1
mmot,/L fE A (FP<0.01). £ 120 min B,
PNS 100 51 400 ug/ ml HBE 8 DM *Ca
HL, PNS 400 pug./ m) 3 Ver 10 umol/L fEF 38
(P < 0.01), ¥ LaCl, 1 mmol/L §§ (P<0.01)
(Tab 4).
DISCUSSION

MRS EEN I, BOUIRE N AP ¥
EWERNEER K, FHRGHAAD LY

Tab 4. Effects of PNS, verapamil and LaCl, on “Ca
uptake by cultured myocardial cells of peonatal rat.

n=5%6,x +5D, “P>0.05""P<0.05 " "P<0.01
vs couatrol.

Drug Concn *Ca uptake {cpm)

5 min 120 min
Contrel 0 27241+ 718 6850 + 1469
BPNS 25 pg/m) 28821“‘158' —
100 pg/ml 17751 541°"° 4506+ B86~*"
400 pg / mi 1493+ 515" 25 -973" "

Ver 10 pmol /L 17661 261"7° 4962+ 952°"
LaCl, | mmol/L 424%164"" 512+ 179"

A Ca B OMBBHEEETER. AR
WMALBRE N AP 6 Vo, T4ER I, EES
P PNSHEFEMBEE AP 8 V,,, M
APA WISBL T, 454 APD, B3 F, #9 8
WHHR L AP &) Vo, 51 APA, 75 PNSEH
8 S E A Cat L.

PNS 31 e Iso 1 H R MR ¥ AP 1Y
BiHER, Ex PNS N4 40 8 25E M
HHERBER, LS5O r—5. E8
PNS % H B2 18K AP 893§ 1£ 850t a]
AR Tso BRI AP 7R, WA
5 2R PNS B fE A F R TR s T gk
#.

BB [Ca®], F1L PNS 3B Y AP (3]
FER. XTI A Ca¥' 1 PNS THAME
Ca™5 S AR FH, LA 8E 5[Ca’,
F g (AL I B H (B~ Ec WA B XD,

o 3% FE T8 BE O WL40 B, P Ca BT TR AT
&M afAE, B4R 5 min ASER, B3
BEHA7E 120 min ASER,. BESE4imal-O L sh
FIEM Ver (1-10 gmol / L) {LBEf R4 “Ca
WA 30-40%. AREH Ver MEAIYCa 1B
B idid Na*~Ca™ 288 & 4, La™Brardq
FRSE N Ca¥ AN, M3 Na*-Ca¥' 3
HEMEIERA®. PNS 100 =% 400 ug / ml Xt
BURFI R AR Ca BRI B EIWGI1ERD, &8
PNS M &L WLET R & Ca® A Bi. PNS 400
pg / ml B4ER B LaCl; 1 mmol /L5, {H
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$ Ver 10 umol /L 58, IR;R PNS B AE 5
Ver MU E 3D F118 S5l kY Ca> ¥ 4F, W
B Na*—Ca* F 3y M EifE .
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B4 4, BAHR (BoFECLVGHSEMTE, L 200433, $E)

Effects of sulmazole on beating rate and cAMP
levels in cultured cardiomyocytes

MIAQ Chao—Yu, GU Ke—Ming
(Departmem of Pharmacology, The Second Military
Medical University, Shanghat 200433, China)

ABSTRACT The effect of sulmazole (Sul} on beat-
ing rate of culfured neonatal rat cardiomyocytes was
similar to thdt of isoproterenol (Ise). They all pro-
duced a positive chronotropic action in a dosc— de-
pendent manner (Sul 1—-10{ amol/ L, Iso 1—-300
nmol / L). Iso increased intracellular cAMP levels in a
dcse—depcndeﬁt manner simultaneously, while Sul did
not until toxic concentration (1 mmol 4 L} was given.
With Sul 100 pymol /L the cAMP levels were not ele-
vated significantly even. when the positive
chronotropic effect was maximal { 5 min ). The resulis
indicate that cAMP is not important in mediating the
positive chronotropic effect of Sul.

EEY WORDS suimazole; cardiotonic agents; cul-

tured cells; myocardium; adenosine cyclic mono—
- .

phosphate; isoproterenal
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HME FEEHFCIARED RIS 1-100
pmol /L BLIRA Y EEXTs0) 1-300 nmol /L H
B MRE R EAESEER, SENBERRK L
BEER. Tso BBRERAEREAEHERNER
BB (cAMPYK T, Sul TIkBIR, RTcEMRE
{1 mmol / LS £ FH i 8] BE4£ (300 jzmol / L, FE > 5
min)FT B4 cAMP KA LB EFH.

XA HIre; LR EROHEKE; LU BRI
—He RN T LRE

W5 (sulmazole, Sul) BR—FrH B IEH
B3, OF £ 5 SR AR P R ) S BB A
#H? EHANE AR CREIT Sul B IEHEILS
fER B AL, {H 5 WL HRSH Sul R8N
MM S B E NG WA cAMP K ¥ g1 7.
i, AXEHEEFOFTECSIME LR
2 Sul WHEAIIE LW, 58 NWIEYH
N R AT LR K (isoproterenol, IsoE H.
B, R WERETERA cAMP KT
W, FiTAHMEASIENESIMELELY
cAMP KF L2 [BIRICE.
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