DOI:10. 16016/ j. 1000-5404. 1994. 03. 016

¥ 16 £H 3 M F =
194 1994 5 6 A

EE K #
ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

Vol, 16, No. 3
Jun. 1994

¥ i

ABE® Rg, XHE5%0 I 40 518 E R i 45 AR BB E 4 40

ZdH% i Er EH K AT HES

(B=FEERFRMIFAPFHHE) 630038

£ F  FAHEEH (Cell-attached) ) & F #f (Patch clamp) ik, 7EHE 3 24~48 h 1Y) Wistar KR FL B

SEYMAMEEBR Re 3T UL EER M. i —70 mV BIRIFE .

RE—10mV R T B458E

MIEE, B —50mV TERE+10 mV & L AEBEEMNES E—60 mV IRIFEET ICF B BB EEH
WEEh. FRER PSS Re 5B EE BTN Verapamil , 45588 ¥ 3075 Bay K 8644, {# FLAIRE 57514 50

pg/ml,37.5 pg/ml #1 5 pmol/L . iEFEMES A G ZRI45 BB A BT

HREM :Re, AIE = BIF5EEE 739

FF A B B 48 4, P 2 3¢ P B R A, } Z ANEEGE Y Ba' AR E XM B R, HAE 5 Verapamil 441 5
Bay K 8644 f5Z . R EWIE W Rey xt L U400 450 38 4 TH#F 1F 1 HAL M0 A8 T .55 38 58 #9349 FF e 5] 4%

o0 A ET ) B FEAIE R RN .
X Eig
fEEFES R972.3

OCUAENSE T RE I E R A Ed TEHER
FHEARH . mZEE FREEEE FRE NS H
i)\l FI3L >, B8 g (Patch clamp) 3256 77 iy @
LA O BUSEE A IR R £ L ) E AT
ﬁlt B O EICF® T,L # B =8I mE .
B =+t EW Rb,,Rg, A2 Rb,.Rg, AI45H
SEME . BFAHUNER., AERiEmET . =-t8R
Rb, 458 B BB 1E A T Rg, WTK. HEHEFHO
LA EIE e A & = B 2w (PTS) 4 453 i FH Wi 1k
AU, ARSCEIEFFECULMM L, I R 40 AR R I EY R
Rt HR L= E ) ORI s S M i 1 IR
AZ B Re, 588 A0, LU — 447 PTS §Y
FEREANERART S HRERERK Re, HK,

1 MEEHE
1.1 HBEE
T E LS (QUEUE, &#) 8 TES (R biR
%7 & % % (VC-10, KOHDEN, JAPAN); B # 0 & 1%
(SONY .JAPAN) ; i /B K 8% (DAGAN 8800.USA).
1.2 #H&LKH
ABEREE Reg (2B G AH %A@ Z RGN E
RN 5%, B RBERBAEANILERTE).
BAY K8644 (Calbiochem CO,USA); Verapamil (Ger);
Sylgard (Dowcorning,MI1 48640, USA),
1.3 Zak & %) (mmol/L)
Bin . RXITL& M4 140,EGTA 10, HEPES 10,pH7. 4.
B3 % 70 M - BaCl, 110,HEPES 10.pH7. 4,
1.4 Sl
REF2~4dWistar KRIA B CRIBAR HEH
« ARBEHKFEEPLEEE

L/ BB S5EE AN R B ABE R R

0. IHEAM. 0 1%FMHFEHEN LS. T Hank's W H
bt REIR.ERHELS . HFE3I mn  HEFHRHY LER
2 000 rpm B0 10 min, B EAE A OHARE &/ 20% /b
4 MR DMEM 35 3530 TR 78 37 C il 5%CO,+95%
TR _EABBREPHTER.ChERWESE, THER
24~48 h BRI 1T L IIEE,

1.5 #8049 3] &

B — ik sEE GG-1T R R amER(FER¥
Bt LBt s OB R AL AR . R RRME R 1~1. 5 pm,
FoM S 2~1 mQ. F K g S ) b EE B R B (Syl-
gard) W T B RN REETHRME., BER 0.2 pm K
Flug it R T A)S - OB R,

1.6 #@diek

WE AR CEEE AR RENESEREHERR
KEREHACHFIEEFHES LU EE B0, Rat,
2 A/D EHBEETHAFEYLFEE ST REE, MYLE LMk
b2 D/A FEHBER#EAR AR KRGS, B #HIK
BRI E s i S b MR 18 1 KHe.

HU3E 3% 24~48 h gy U WUAE S, ) 85 5% 0L b A 29828 <k
FEFLAD 0. 20 pr IR B 1. 5 ml ., EEIFEE R 7. 2.
RN HEHOCH AR SRR ER LU R,
FIvE S B84 R 45 0. 98~ 1. 96 kPa B 5 E . ZEJLES 8 R AP
AW GO0 Oy EH i EHHEEA AT 10GQ A
BT EREEFEAS~23 O Ti#T. BEEESHE
WicaFE 6 TREH.

1.7 HBEHXELERISL 9

EERICTEF EERE S0 RP G MR G R D
Wrik ey S AL kL3RI, IH R s = BASE
MUY Ba®™ FONE (A CF R FF AR [E] R H S M e [A] L LA BORSE A FF
BOHER, SRS SUE I ST (T = O RoRHECATAT (R
BTt i,



F3M Epig, % ASER Re M50 ULE0 M 5:EE G SEES 195
(o 1
' air conditioner I tape recorder
| |
l I patch clamp .
I | amplifier oscilloscope
| |
| myocardium microelectrod probe | D/A A/D
| |
| |

I computer printer

l |
l inverted . . I
| microscope micromanipulator I drawer
| |
¢ ]

BE1 (B8R EEER Fig 1 Link of experimental apparatus

2 SRR
2.1 EABEEGEREREHNICEK

B A A BB A AR B ID — 70 mv R RR SR IO BLA
R B s R e (S £ I ZERE P9 HL R 70 mV MK RIS Y
BLLAGED 0. 8 IREN B 2 Jx 1% 4L 256 ms 1 +60 mV HIBTER &
A (EEEAKAED —10 mV, PR FD T B4EHEMNEE
ERED THSEENTARETELHNERNKGSOEN. &
HiZEERER SR . B —50mV TERE+10mV, TidR 3 L
BY4EEE B OB R IES, L RS EE T, K Cat e
BR,EPLASEENAEEESHE TAEK, BT BAEE
EREEEREHE, R RG4S, RA4HRBIN—60 mV
BIR TR AL, BDEE ) B ASSEE e SuEE R,
2.2 Rg, ¥=RWBELENGH A

R ZREEHERERFNE MEBRPIA

Rg » [FHEKE N 50 pg/ml,5 min [7, BRKICRA—EHEH=
RAT BB SEERED . TR XKW . MBS . T.LHB=
AEEEN TR RYEESEE, FHXARIAEE
K GEEMTFRCEEE B/ BERY Ca HEETHBEL
(B 2~4,%1~3),

2.3 Verapamil ## Bay K 8644 *t = &1 45 if i ¢4 ¥ +h

WWRFI=REEEMEEEREG, FRB W T4 5
NEEIEMH T Verapamil #4558 ¥ 317 Bay K 8644, {F &
AR B)H 37.5 ug/ml A 5 pmol/L,5 min 5, B RICEE
— A AR R ST,

LR K. A Verapamil J5,T.L f1 B = &I45 5 ¥
BT ARAT A B4, T XRAN R AR ER GEEN T
MR B R /. T Bay K 8644 #1E R HISF 48 2 , 3838 FF B0
Ba®~ FiOR{E O B L (8 2~4. % 1~3),

- -10mV |
;g?v]_r L—?OZV L

WWWWM

B e i e

AU A A R Moo ot sl it ekt
nwmww
WWWWM

AL AP AAIARAA A rp byt oo i a e rogeie

a —J 2PA b

30ms
a:MmAT b G BRI, —70mV. %K F4 . —70mV—>—10 mV

a:before administration, b:after administration; Holding potential;

B2 Reg M TEMSEENRM
Fig 2 The effect of Rg, on T-type calcium channel.
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Fig 3 The effect of Rg: on L-type calcium channel a:before administration, b:after administration; Holding poetntial:

—50 mV, Step command: —50 mV—++4-10 mV

MWWW

WWWW [
_J 2PA

30ms

Fig 4 The effect of Rg, on B-type calcium channel a:before adminstration. b:after administration; Holding potential ;
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Tab 1 Open time,close time Ca’~ current amplitude and open-state probability of L-type calcium channel

. . . Ca?™ current Open-state
open time (ms) Close time (ms) amplitude(pA) probability
Control 3.3540. 34 122. 684 25.73 2.0040. 65 0.02940. 006
Rgy 2.1840. 28% %> 160. 394 23. 98% 1.874+0.51 0. 01440. 004***
Control 4.1540. 30 124. 884 35. 19 1.5340.49 0.03540.013
Verapamil 2.4240.25%** 190. 454+19. 31** 1.62+0.19 0.0134:0. 002**
Control 3.3440.21 152. 904 29. 99 1.6240.59 0.02140. 004
Bay K 8644 4.5240. 39%** 110. 72+ 9.30»** 1.55+0.71 0. 040+ 0. 005***

T+s;¥ P<<0.05,%¥ P<0.01,%¥XX P <0.001 wvs Control
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Tab 2 Open time, close time Ca*~ current amplitude and Open-state probabiliaty of T-type calcium channel

Open Time (ms)

Ca?~ current Open-state

Close Time (ms)

amplitude(pA) probability

Control 2.2040.19 71.29+22. 83 0.74+0.09 0. 028+ 0. 007

Ra: 1.564£0.12%** 139. 194 35. 03** 0.70£0.05 0.01440. 002> *
Control 2.07£0.10 65.024+ 9.87 0.7640.04 0.03240. 006
Verapamil 1.5140.27%* 188. 89+ 21. 03* >~ 0.664+0.13 0. 0084 0. 002> *
Control 1.8940.15 116.194+ 14. 34 0.6540. 05 0.01640. 003
Bay K 8644 2.3240.03*>¥ 49. 96+ 11.65* %> 0.66%0. 05 0.04640. 009™**

T+ ;¥ P<T0.05,% 3% P <C0.01,% XX P <C0.001 vs Control
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Tab 3 Open time,close time Ca’~ current amplitude and obén—stsle probability of B-type calcium channel

Open time  (ms)

Open-state
probabilithy

Ca®™ curremt

Close time (ms)

amplitude(pA)

Control 4.1140.73 52.77423.84 2.2740.83 0.08140. 003
R 2.48%£0.25%** 128. 46+ 44. 51 ¥ »* 2, 04£0. 80 0. 021+ 0. 010***
Control 5.1740.50 33.26413.96 1.200. 04 0.16040. 059
Verapamil 2. 4040.20%% 147. 19+ 45. 60* * 1.3640.02 0. 01720, 047*
Control 4.054+0. 33 88.40414.73 14140, 22 0. 083£0. 00y
Bay K 8644 4. 742 0.42>* 35.304£12.41* 1. 4040, 18 0.14940.098*

Ths;¥ P<0.05,%%¥ P<T0.0l.xXx ¥ P <C0.001 25 Control
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Single channel analysis of the blockade effect of ginsenoside Rg, on calci-

um channel of cultured myocardiocytes in rats
Wang Zhongfeng, Jiang Yan, Zhong Guogan, Chen Long, Xiao Jiashi (Deparment of Physiology, Third Military

Medical College, Chongqing, 630038)

Abstract The calcium current flowing through the calcium channels of 24 to 48-hour cultured myocar-

diocytes of Wistar rats was recorded with the cell-attached configuration of patch clamp technique. The activ-

ity of L-type calcium channel was induced with holding potentials stepping from —50 to +10mV. That of T-

type calcium channel with holding potentials stepping from —70 to —10 mV and the spontaneous single chan-

nel activty of B-type calcium channel was recorded at a holding potential of —60 mV. Ginsenoside Rg,50 pg/

ml, verapamil 37.5 pg/ml, a calcium channel blocker and Bay K 8644 5 umol/L, a calcium chennel activator

were added to the bath solution and the electric activity of the 3 calcium channels were recorded before and af-

ter the administration of 3 agents. It was found that Rg, was able to shorten the open phase and prolong the

close phase of the 3 channels but exerted no effect on the magnitude of the calcium current flowing through

the 3 channels. The action of Rg, was similar to that of verapamil but opposite to that of Bay K 8644. The

study confirms that Rg: exertes blockade effect on the calcium channel of myocardiocytes with the mechanism

to shorten the open phase,prolong the close phase and reduce the open probability.
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