2 22 R

= tERMMEEBINER
1B AN, TRt H

RE SRR I3 =-L B 20 (PNS) 25-100
mg/kg iv j7, MBP, MAR, RARTF B, B 7H 4
WM EEE] PNS 1, 3 mg/ml SHEZE S Y
CaCl;, KCl, NEWZmAg-FsL(VSM) 1975 | ({5
S AA, PA B HIVE SRS Aim il NE S48 5% 67,

10 Ry Re RUmlHepy Ca* FEROBCLEAL, Ry S0
Hugh Ca* A4t RH=-EREWY 5k VSM A

1986 4 8 J 24 WG 1987 4F 8 J] 27 H sk

1988 4E 3 H; 9(2) : 147-152
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45 Sy k— 5 W B PNS X 1008 - 7 IL(VSM)
B R A T LR R A ) of Y FRE LA T f
Hu kg Rey, Re, Ry, X VSM g £5 FH H: T,
A 3z O ¥ RIFEEES, W% PNS & 57 ¥ 3
F ki 5 (MBP) | 3 (HR) | B R B 3) kil
HiEH(MBE)FIBE J; (MAR) | 5 2 fk Il % &
RBF)F1fH JJ(RAR) ¥ ¥ s @ R Bk Sk 3

FMRAA) | g i (PAY E B k(RA), B3
WR(FAY, A B8 Jk(MA) | T3 ik (PV) J

NSRRIV BRI AS G AR A BEAT IR, S
585 LR HERL K (Ver) FL

FiEEER

PNS f ) FEFEIN 8 S0 2 424, &iE
g EIFFIR 1,2- "5l ke, IETEL, R
FRIR AL 7 6 PR AT, CSey, & il i
EisE 3o & Ry 42.1%, Ry, 23.3%,
R, 15.6%, 53CER(DAHIT. ResRe, Ry ZH

Tab 1. Hemodynamics after iv total saponins

of Panax

HOTBEW AR Ik PNS i 4y gidg 4h
HokryH ik, PNS KEH{EY A 0.9% NaCl
T A IR R .

PNS 7% {k Hf 8% 5% MBP, HR, MBF,
MAR, RBF, RAR BOEIH {85 5510 R (&

A 7 MBF f1 RBF 32 46), {k # 2.3+SD
0.4kg, LA, ip ZhiE FEEE, LR
OIS, T2 & 8h kel i & BEah bk EaiE
1.0-1.5 mm ) FR R iy % 7% & iF 38 %, #
MFV-1200 %! B8 1% it i 1127~ RBF = MBF,
RAR g MRA ¥ (fi 45 [H J7 5 -F MBP [z 1)) RBF
= MBF /02 B 13005 19 33 (EO -600 G) 1 FsK
%, [l MBP, HR, RBF, MBF —ig 5] #:#i
it fE RM-6000 784 8 35 4= #1 il #AY . F AJS
S e /0R0E 30 min, JABeEE Bk 45 5. 45 PNS
ATLL 5 PNS % 27 5 (15 0.9% NaCl 3.0ml &
At RE, PNS %44 25, 50, 100 mg/kg, 30s
WS, Wl 10 min, [t % 0.9% NaCl4 5
notoginseng (PNS) or 0.9% NaCl in

anesthetized cats (X+SD), A=0.9% NaCl 3ml; B=PNS 25mg/kg; C=PNS 50mg/kg; D=PNS 100

mg/kg. *p>0.05, **p<{0.05, ***p<{0.01
Group n Control ) . Change' (% of cor_ltrol value)
value 0.5 min 1 min 3 min 5 min 7 min 10 min
Mean blood A 30 13.7+2.0 104+3 10443  103+3  102+3  100+4  100-+4
B 10 14.1+2.2 75+4**" 99+2*  99+3* 994"  99-+3*  98+3*
ﬁ;f:sure C 10 14,2+2,1 B7-£7*** 86+9*** 95+3** 96+3** 96+3"  96+2*
D 10 12.9+2.7 55+5*** 76-£9*** 92+4"* 91+=7"" 091+9'* 93+7*
A 30 166425 992 993  101+3  101+3  101+3 1003
Heart rate B 10 16924 103+3* 101-+2* 100+£3* 100--3% 101+3*  99+5*
bpm C 10 17032 102+3% 102:£3* 101+=3* 102.£5* 103+3* 102+4°*
D 10 16021 104+5* 104x£7* 102%5* 102+4" 102+3* 103 +4*
Mesenteric A 15 105  116%8 109%7 10334 100+6 97+6 96 +6
blood  Flow B 5 104 1d523%* 11546"% 108+46° 1044’ 10343"  lolx2t
mi/(minokgy € 9 105 175437***120+9%* 1134+9** 110+-6** 100-£6"* 108+ 7**
D 5 10%5 17539 **130-518%F 1204-16%* 11657%* 111-5** 10014
Mesenteric A 15 1.5%£0.6 90=+7 95+5 994+3  101:t4  104d£5  103+5
arterial B 5 1.7£0.6 53:£7*** 86-L4*** 9245** 951 5%*  97H4** 97+ 4**
resistance C 5 1.6:00.7 41F9%*** 77£10"** 86--7*** 88+6"** 88L6"*" 88L7***
kPaj(kgeml-min) D 5 1.670.8 33:x7*** 597" 78+10°** 788*'* 827" 8516"""
Renal blood ‘A 15 5.9+2.3 1094 10843 103+3 1023 10lx5 1015
Flow B 5 5.712.5 B89+14'* 103+5"  10715*  106%k6% 105+8%  lod=7
ml/(min-kgy € 8 6.1E2.6  79E5*** 100:d*  10616° 10567  104%8° 1049
D 5 6.0k£2,3 57X11%*** 85-£17* 100-12* 100-9*  99+6*  99-4*
. A 15 2.3+1.1 96-4 98+3 1004 1005 1006  100+5
Rer“;lis‘t’;féal B 5 2.441.0 76+16%** 88-10"** 91+9** 91+9*" 92+9*  93+g*
kPaj(kg-mlomin) C 5 2.4E0.8  927%  85L10°** 9314*** 93=4**  9iE5*  94+6"
D 5 2.1+0.6 100+20° 86+8*** 88--9*** 948"  98+8* 101:+8*




PNS 4| MBP, HR, RBF, RAR, MBF, MAR
A, SR ET,

w45 PNS 25, 50, 100mg/kg J5 30 s %
M FEAR A A S, 1) MBP T4 256 +4,
3347 1 45+5%(p<<0.01); &ML+ A h
0.5, 51 7min(p<<0.05), W% 1§ 2T
FE R, R A b R 2R R R
P (p<C0.05); 2) MBF 14 fjn 45 +24, 75+37
f75+39%(p<<0.01), FEEmEN 1, 100
10 min; 3) MAR | [% 47+7, 59+8 f1 67 +
7%(P<<0.01); 48 18] ¥k F 10 min(p<
0.05), MAR TFF&R 205 B7a kit &%
B2 i) MAR g 2 5 BB 25 (p<0.05);
4) RBF T 11+14, 2145 f143+11% (p<
0.05), F¢#iWflH¥/N T 1 miny 5) RAR T
12410, 15+10f1 144+8% (p<<0.01), 3% %
WHE Y5 5, 513 min(p<0.05); 6) HR I¥jp
3+£3, 2+3M4+5%, HERLEHFME (P>
0.05),

ZEtERMNBERNTESNOENE %
25 H, H2.7+0.5kg, L IHHA, HIE B
MEA®, fikH 2.0 mm, 20 mm FRA, F5
AE T A 10 ml Krebs’ % (pH 7.3-7.4,
37.5+0.2°C, #5818 95% O0,+5% CO.M
MRS ERILE, —imE E £ B IUEER S
T, R 5 XWT-264 W2 1 3 FEfHiY
GiEBUR R AAPNE: ik oIl il iy R TR 63| P AP
HBALA 0 5K kg F5 2h, 48 20 min K
1k BBk AA 2.0g, HitMmssl.08.

1. PNS 2t FA #4835k ) 69 %vh LI FA
W4 5 4 log 10 538 IR $uk & M PNS 0.01
F= 3mg/ml, 45— FA £ 10 ming I 7
FA 4425 PNS % 4#7 0.9% NaCl, 4R %
7~ PNS BEA &7 SR B A W 5 i BARAS T FA,
X PA B 5k J1 G (n=6),

2. #t CaCl,, KCl, NE ¥ -z th4& 49 % h
#ilfd CaCl,, KCl, NE ZFg-3 iz >, H
T Krevs' ¥t HCO;, POI™fy 47 75, % Ca*
WRIE KT 3 mmol/L it Bl L IE = A, Bk,

Ca®* [y [ vk By 3 mmol /L, 7 & & iz
—ZCHT 4T 15 min,  SCEG LA I PNS B Ry,
R, Ry, Very XM HL 4 45 5B EARRK
0.9% NaCl, Wz %425 dh 2k B4, 45 BTt
g:"lzpD/z(Do

#t 3L 15 $ PNS 1, 3 mg/ml ¥ f#i CaCl,,
KCl, NE W4 &% & E- e, &
KR BHABMEERORESHEEE
e, R hAERS R, L AA, RA R,
EERWE 1, HIERMERS Ver tHE(E 2),
& pD/y WA 2, Wit pD’, 3F 4T 5 2 o HT
51 PNS #ii AA, PA [y CaCl,, KCl, NE
pD’, W] /T4 Hiflbfn, &89 pD/,(p<<0.01),
# B PNS §; CaCl,, KCl, NE £ fl L 7 /N
Bk, RO A B, B 6 ot BRYE. SRS,
PNS i NE 37—l 2k % pD’, 5 §i CaCl,,KCl
w4 RY D7, Eh AR, ORI —in %, PNS
Pt CaCl, 1) D/, ] Sk F 1 KCL{¥ pD’, (B
1V, FA 4N Tibt KCLiG pD/, XIB S AT 31
NE iy pD’, (fx MA 4h), ELAA Ty i, PNS 3
CaCl,, KCl, NE 1y pD/, /351 2 2.70+0.4,
2.30+0.14, 1.98+0.21, FifHrbiE, Z53E
B EF®<0.01), JL¥F g5 Ver 1 [H. &7

Es&
B 99 (]
a 704 Y
o 504 1
83 30 1
A |
4
(5]
Q 4
“g.f,.......g._.f
~
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g_s 9%
o
5o
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(]
H'gs
0(»3 %
!ﬁ'*‘_’(,-yo. /
o
C
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(=log m.ol/L)

Fig 1, Effects of total saponins of Panax noto-
ginseng (PNS) 1(®) or 3 ( x) mg/ml on CaCl,—,
KCIl- and norepinephrine( NE)-induced contractions
of rabbit aortic strips and renal arterial strips,
(o) control, n=5-¢

RN
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Fig 2. Effects of verapamil (umol/L) on CaCl,-,

KCl- and NE-induced contractions of rabbit aortic
strips, n=§, The pD’,-values were 7,15+0,25,
6.610.2 and 4,5+0,2, respectively,

PNS [{F] 7 FL I i i1 475 3 3 ) 17 FR 5 T BEL By 52
Vet L $5m  TE R

R,,, R., Ry, % 1, 3 mg/ml #ja] PNS —
FELIAE T4 1t 85 By J5 30 3% 31 CaCl, ik 45
FARY 1E M, HEFHTPNS(H3), =&
1y pD’, 537 Jy(— log g/ml); Ry, 3.040.3,
R, 2.940.3, Ry, 2.740.3, Hil b %, R,
5 Rgy, Ry R REE (p>>0.05), {HR,
5 Ry M2E5r A B3 (p<<0.05), 08 Ry, dig
CaCl, {EH] Bt T Reyw = 35 1Y D/, 5 PNS §j
FA |1y CaCl, ) pD/,(3.3240.25) 1 % 25
AR5 B (p<0.01), FH] PNS$% 1 CaCl, 15
HRT- & 5k,

29 & 1!

7 ® o)
5(81 feld| ] e

304 ]

| / _ /
7 -
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2o |
30] ]
i / *
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% of maximal response

5 4 3 2 5 & 3 2
CaCl, (-log mol/L)

Fig 3. Effects of the purified saponins R, R,,

Ry, and PNS 1(e@) or 3 (x) mg/ml on CaCl,-

induced contraction of rabbit femoral arterial strips,

(o) control, n=4-¢

3. PNS 2 8, g tkay 4FM® 45 BL 1} 7
PNS 1 mg/ml {}i NE 0.3 umol/L R AA Y
Wi NV TRARE] 86 +12% ; TSR T 3% 25 ¥R
(Pro) 6 umol/L A7) {3 Wil L W PNS {410
TPER], VAR E] 894+8%, S L3
P:(p>0.05). 55— 20 5- B 45 R I ox Pro 6
umol /L AR EER T B 1 I 3% (TIso) 2.4°
wmol /L ity &F i 45 3R (% 5K 1 T B 30 +9
mg), if HA6F Iso Hi A8 B 30 (15 J1 3% in
413 +141mg), KUY PNS §i NE 1§ ] 58, %
WG 2 B3] PNS Xf FA i 15K J1 JE 2 my , w1
wAjj PNS "T§EAE T 45 7 il B 4k

. A NE slcsi ik oy 69 % B B NE
a‘ﬁz}?&ia 0.3 pmol /L FIH% Fl X A M4Lsh, T5
ERET . 45 LR 4, W o PNS i Ver &
NE B 45 54 3 513000 48 THs 1 Re, Ro A
im0 PSR AR (el Py Ca™ % i 51 ),
Ry, S gt Ca** pyiit fi gl i 41

Py
n
o

1004

>~ 0N
2 9o o

% of control contraction
N
&)

(@)

Fig 4. Effects of PNS 1 mg/ml (B), purified
saponins R, 1 mg/ml (D), Ry, Img/ml (E),R, 1
mg/ml (F), and verapamil (.07 mmol/L (C) on
the initial fast non-sustained component (left
panel) and the slow Ca,—dependent component
(right panel) of NE (0.3 wumol/L)-induced
contractions of rabbit aortic strips, n=4-§,X+SD,
*p>0.05, **p-<0.05, ***p<C0.01 vs saline (A),

5. PNS 2 PV & 4 M3 4 0 45 69 % ok
0 PV H R M E d 4 il 490, mlk4s i
Ca* JE K 1) s YR B /s Je F il Ca R 4 a“»““”
PNS 1 mg/mlxf pt e BH BN RI1EF, 457
J& 15 min, 24 HI R 58 i (n = 4),

\\\-



151

Tab 2. = pD’,-values (-log g/ml) of the total saponins of Panax notoginseng against CaCl,, KCI and
norepinephrine (NE) on rabbit blood vessels, X+-SD

e TR MR TR AR T o et g -

it b R A ) YR R T e S8

Aorta Pulmonary  Renal Portal  Mesenteric Femoral Inferior a

artery artery vein artery artery vena cav

CaCl, pD’, 2,7£0.4 2,8%0,3 3,1%£0.3 3.10£0,12 3.32%£0.25 3.21%0.23
(n=12) Potency ratio 1.0 1.3 2.5 4.1 3.2

KCl pD'2 2.30+£0.14 2,363:0.25 2.70+0.28 2,6940.18 2,84+0.3 3.27%£0.18 3.30%0.23
(n=10) Potency ratio 1.0 1.2 2.5 2.5 3.2 9.3 10.0

NE pD’, 1.,98-4-0.21 1.9440.23 2.37+0.16 2,42+0.12 2.630.3 2.6+0,3 2,57%0.25

(n=12) Potency ratio 1.1 1.0 2.7 3.0 4.6 4.6 4.3

T o SO AT A LR o T SR

Ly XN Ca“ﬁ'ﬁ%ﬂl‘ﬂ:ii\m Aﬁi‘”’ PNS

B — R R IR R IZE A R A ST D&, SILE
PNS 7113 L B A MBP (5 3 SR MBE e 5 s 10 4% 2288 M 55 1O B 08

P MAR, §FTHEIE B89k T 1B A B bk R, R,, Ry % VSM §{ERE i 5 PNS

X} RBF, {8 S k2, {H510 RAR [E1E, tele), {H5REES3 1 PNS, {EH LB R:T PNS,

PLH PNS sk T W #hlik, (HIRERT KB P2 PNS i ok VSM 2y, HARE

AR KT, PNSAE I 3R B8 WS AER RIFLER I TE . BEoh, Rey X3 VSM A 1K 7E H

7 it

R (Gins) 7Fﬁ Ja% (A RAR I B | 7t ST Rey, X EZPE VSM g ing X flash Ca**
RBF $54: T 1, IR U4 T 3h, Bk, ALK, TR vy 15 REFELH S Ca™* pylitnt 8¢

e 2 Rk ”1’5.“3% M4 088 . PNS Ji] . Rgy 5 Ry, i Ca* RS ARG ve 3 3
NE 465 sk, 10 Gins JIZEHL Jy 45 314D, H3 Ry 3040 /R 28 42 R0 ) Ry SRR L0
Hik, LS INGE, PNS{EJf {& T Gins, HLER LT 2SR 3,

PNS BCEGIE NG RAR /ER 7T BB 2% Bl A gBusiaE.

TARFEIRETRIT .

fﬂ%éﬁﬂu‘éﬁ”ﬁ 1445%] PNS %} VSM # 2 F x W
%ﬁ*ﬂ B, ZeICigM, Wi % 1 CaCly, KC‘ DERR. RS, SCRBRADE LT
E L E VSM ki 5 Ver — i HAE & Sk 5 PR . REZ A 1984; 5 ¢ 181
J,—«,ﬁ; ] H F‘mﬁ" :%B(}//E):H 551‘?)’:.;5. % Jo 2 X %‘ Bﬁ‘\fﬁﬁ- :.‘[:E\—%ﬁthfﬁn'b’?&’m/ﬁ%

A} 19845 5 : 100
F PNS {li]r] Ver — L4 il NE 3 45 5oy m

3 AR, WO B, BReE., ZhEBERERE
Ca> " JEpiifty PV B AL 45D, JFRER B, KA R P EM. J7 L 19855 6 : 267

4 HET. EEM, MR A R, =bEk

, Jy PNS § AVSM R AR T RS
8), ALY TS R AR 7T BB S EE . Z53SEI 1085, 20 : 337

Ver — gl 7 LT i A1 Ca** Py A3 e iy 5OHTH. ZShERNEONERRSE—3
Ca® " F R I Y. ISBIR Ry, Ry ReB0/0RURAL. (30 1986,
. S =1 3] 5 4 : 183
I T — o 7 y
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Depressant actions of Panax notoginseng saponins on vascular smooth

muscles

WU Jie-Xiong, CHEN Jun-Xiu

(Department of Pharmacology, Sun Yat-Sen University of Medical Sciences, Guangzhou 510037)

ABSTRACT Effects of total saponins of
Panax notoginseng (PNS) and purified sapo-
nins R,,, R, and R,, from Panax notogin-
seng on cardiovascular system were studied
in vivo (cats) and in vitro (various isolated
rabbit vascular strips). In urethane anesthe-
tized cats, mean blood pressure, mesenteric
and renal arterial resistance fell after iv PNS
25-100 mg/kg, meanwhile, mesenteric arte-
rial blood flow increased but no change in
heart rate. PNS was more potent in dilating
the mesenteric artery than renal artery. In
various isolated rabbit vascular spiral strips,
PNS 1-3 mg/ml had no influence on the
resting tension and 8,-adrenoceptor reactivity,
but the contractions induced by KCI + CaCl,,
KCl or norepinephrine (NE) were inhibited
non-competitively. Furthermore, PNS, like
verapamil (Ver), tended to be more effective
in inhibiting contraction induced by KCI +
CaCl, or KCI than that by NE and more
effective in inhibiting contraction of mesen-
teric artery, femoral artery, renal artery,

inferior vena cava and portal vein than that
of aorta and pulmonary artery. Also, PNS
1 mg/ml markedly inhibited the spontaneous
contractile activity in portal vein. In the
experiment of NE-induced 2-component
contraction of aorta, R,, and R, inhibited the
initial fast non-sustained component of
response and R,, inhibited the slow Ca,—
dependent component of contraction selec-
tively, while PNS, similar to Ver, inhibited
both components.

The results indicate that the vasodila-
tion effect of PNS is vascular selective. PNS is
probably a calcium channel blocker like
Ver. It was further proved that intracellular
Ca®* release was inhibited by R,, and R,
and extracellular Ca** influx was blocked
by Ry

KEY WORDS Panax notoginseng; saponins;
mesenteric arteries vascular resistance: renal
artery vascular resistance: vascular smooth
muscle; calcium c¢hannel blockers



