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Abstract : In this study, the effects of red ginseng components [ginsenosides (total saponins and Rg,) |
on the function of ryanodine receptor (RyR)-Ca* release channel complex protein (named as RyR
or Ca® channel), a membrane protein in sarcoplasmic reticulum (SR) of rabbit skeletal muscle were
examined at the SR vesicle's level and the molecular levels with Chaps-solubilized and purified Ca*
channel protein and with reconstituted proteoliposomes by dialysis. The results were as follows. 1.
The binding of ryanodine known as inhibitor of muscle contraction to the RyR was decreased at the
whole range of concentration (10 *~10 '%) by these two ginseng components. In heavy SR vesicles,
Chaps-solubilized and purified Ca*" channel protein, and reconstituted vesicles, its maximal inhibition
by total saponins was shown at the concentration of 10 *%, 10 ‘%, and 10 *% respectively, and by gin-
senoside Rg,, each was 10 “%, 10 “%, and 10 '%. 2. The release of Ca** ion through Ca*" channel in
heavy SR vesicles and reconstituted proteoliposomes was increased as a whole by these two ginseng
components, and particularly maximal release by both of them was shown at the range of 10 ‘~10 *%.
These results were seemed to be caused by conformational change of Ca*
(RyR) by red ginseng components [ginsenosides (total saponins and Rg.)].

release channel protein

Key words : Sarcoplasmic reticulum, ryanodine receptor (RyR)-Ca** release channel complex protein,
red ginseng, proteoliposome.
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Al ZY sarcoplasmic reticulum(SR)& E38le] Ca*

£ releasedl v} release¥ Ca” o2&
takedto] Iy} o|ehE
A "l AT Ca?t o] 29 uptakes= SR Ca™”
pump Z(Ca*+Mg*') ATPasel 2]3l <d&-% vt
o o]e] Fxo} 7]F2 el e glel T vy
2, SRZHE]Y Ca* ©]&9] releases= neuromus-
cular synapse®ll4]2] action potentialell &]3l A%=]
o] signal ©] T-tubulee] =%=, T-tubule®} SR
membranee] HEsHE  H-¢loll4  signal trans-
ductionel] 2]ke] thake] Ca* o] o] whe A SRE

E] release =" ojul ¥toi&he= proteino| (,a“
channele]™, cDNAE o]4-8F 12} F-2(50377] o}v]
eAb) & gtell A o] of a2 7} ok Q1AL homo-
tetramer @ -~ & wh¥ A (FxFEF F 2000 Kda)e]
™, 3089 Az E vpepdc) wal A5 F4
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thA] up-
Ao RA ot

alkaloid! ryanodine®] - specificity$} affinity
(Ky 0 4~200 nM)E 71251 Aje}r] wfitell dubA
© 2 ryanodine receptor (RyR)-Ca*' release chan-
nel complex protein{RyR ¥+ Ca* channel)e|2}i
HEr} w3 vesicle ion flux™2} single channel
measurement®’2] ZAzlel] WhE™ ryanodine® nM-%
o4 Ca** channele] open®™ uM oAt F ol A]
= close vl BaE gt

B dFollr= gl o] ZhHE TRl dakol
Uiz AR deddl MM RE Tl F AbEAI
ginsenoside Rgol &% 550l 24 Holsh=
Ca® channel proteinell o9 <d3ko] QlEr|& A Z
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1. dESE R AE

*é‘ﬂ o AHE-El E7]= dukatg R ARSsksl L, di
isopropyl fluorophosphate(DIFP),
thiothreitol(DTT),
glycoltetraacetate(EGTA), aprotinin, pepstatin,
Phenylmethylsulfonylfluoride(PMSF), 5-adeno-
sine monophosphate(AMP)+ Sigma A& AH-3}
a7, “Ca®'#} ["Hlryanodine 27t ICNARe} NEN
Ake] &S ARgsleion, Chaps®t ryanodine
Calbiochem#}, 95% phosphatidylcholine(PC)
{(from soybean)< Avanti Polar LipidsAl &% A}
gatglon, of2 A5 BAE AokEdE Abget
B2 bt QA 2l el A F
Fuke v Eabell A 5=& ginsenoside EHE}
A A% ginsenoside Rg, #& o)<t

2, 2 AEFQ M=

Rabbit skeletal muscle2%E] ryanodine binding
#} Ca* release activity”} =& heavy SR vesicles
7+ protease inhibitors((0.2 mM PMSF, 100 nM
aprotinin, 1 {M pepstatin, 1 uM leupeptin, 1 mM
iodoacetamide, Blol] A
Meissner HH*¢l| w2} differential®} sucrose gra-
dient centrifugation Wloll oJs) Ea]s}oic).

3. Heavy SR Vesicles?] 2352} Ca™ Release
Channel Protein Complex(RyR)2| & 22|

Heavy SR vesicle(1~2 mg/ml)2+%€ 30S Ca*
channel®] el H¥5 La 5o wh>'& 4}
43toich

leupeptin, di-

lodoacetamide, ethylene-

0:31;}. n:zy}. o]AL /x-] H

1 mM benzamidine)

5mg/m! phospholipid(95% PC)2} zwitterionic
detergent?! Chapsd ##3 1M NaCl, 100 uM
EGTA , 200 uM Ca*, 5mM DTT, 1 mM DIFP, 1
mM Leupeptin, 20 mM NaPipes, (pH 7.4) 5%
Hof| G- (1A17F Aol A, 12]7F A5l )
A7l & A2 (Beckman Tig0, 30,000 rpm, 30
min)&le] vlg-aA EASE MAsI Ca”
s Aa

dient centrifugation(Beckman SW28, 26,000 rpm,

channel

proteins & € 10~20% sucrose gra-
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16 h)& o]8-3e] Felslu JAzky B3I AH¢ 3+
['H]-ryanodine®] &% controlz} ®]Lsled ghilel]
4 ®-2]3l1 SDS-PAGEE ©]4 S .
sucrose gradient®] A AL 7HE- ofo] 2o @
=o] 9lon, 9132 1 M NaCl, 100 uM EGTA, 200
uM Ca”, 5mM DTT, 0.5mM DIFP, 0.5 mM
Leupeptin®} 1% detergent®} 5mg/m/e] phos-
pholipid “28]3% 5% sucrose’} 3% 20 mM Na-
PiPes pH 7.4°]9, oledlZ2 1/2 =9 & de-
tergent& ¥H-8F 10~20% sucrose gradient $H32-
H(AFH 2 =) AR

4. Ca” Release Channel Complex Protein2|
Reconstitution

Ryanodine receptor(RyR) —Ca*" release chan-
nel complex protein®] lipid bilayer vesicles (95%
PC& whEe%l vesicles)Z o] %o Hbgol we}
reconstitution Al Zrt.

AollA ¢ ®-2l" Ca* release channelS i
gk g5 dialysis bag(Mol. cut off 10,000)°l &
% 4C 82405 M NaCl, 100 pM EGTA, 200
UM Ca®, 0.5 mM DTT, 0.5 mM DIFP, 10 mM Na-
PiPes, pH 7.4) 6}01]*-1 29 FoF A3} 9a
Mo xg 2417F 5= el uf 84 Zkelet AlARE &
Ho g upty, FAlo] It F Aol e ]2 b
B (100 uM EGTA, 200 uM Ca*, 0.5 mM DTT, 0.5
mM DIFP, 10 mM NaPiPes, pH 7.4) 2. & 2n)] 3]4]
3 & 2141 #-2] (Beckman Ti80, 50,000 rpm, 2 h) &}
o] A 55 o2 WA IR} A3 o)
= oabdg o ElEl & AR Ao
ication 3}e] AN3E vesicled A x38lsirh.

5. CIAIMEO| AHek XAl

Heavy SR vesicles, = %2|% Chaps-solu-
bilized RyR Z2]52 A& RyRel vlAl+= 4 A
Bo] JFgFE FAlslr] fEhe] R8s

o LTE
[ginsenosides(total saponins, Rg,) &

Al son-

T
S I i
(10 %, 10 %, 10 *%, 10 *%, 10 *%, 10 %)= 3
3L Ca’' release A X} ["H] ryanodine binding& &
Abslodch,

6. Ryanodine Binding Assay

7} sample(2F 10 ug protein/mi)ell 5 mM AMP=}
50 nM, 400 uM Z+zke] ryanodine {{*H ]
ryanodine+ryanodine}2- 7}gF F 22°CellA 847k

A= ke -
Hhx] % = total counting Sl AHE-EH
2]z 208) ice-cold water® dilution¥t ¥ 5%
polyethyleneimine(vesicle 7-$-oll+= 1% PE[&-%)
o] 2l Whatman GF/B filterll $:32 5ml ice-
cold water2 AW A& 3 filteroll dolsl= A}
illation counting &3 bound [ ‘H |
ryanodine oF& &4 3}gdc}.

7. Ca” Efflux 53

VesiclesZ25-E19] “Ca®* effluxs= Millipore fil-
tration WHi¥'ell 2ste] EAsldct AEY vesi-
cles 22°CollA4] 0.25 M NaCl, 100 uM EGTA, 500
uM *Ca*, 10 mM NaPiPes, pH 7.4& &-53% medi-
umellA] =13}l 77, ryanodineel €13} “Ca** efflux
2] <d3kg Fastr] ¢lsled= ryanodine(Z7F 100
nM, 200 uM)E “Ca* #H7F 3 308 2t o2 el
TR, Al 147} 3088 o] vk siedc) dAz o
2 ®Ca” A7FR ohe 2417 %
vesicles?] “Ca* effluxe 4% quench(10 mM
Mg”, 50 UM Ruthenium red, 2mM EGTA)
mediatt 3 release(1.0 mM EGTA, 1.05mM
Ca®) media® 2539} 70& Foll 1008] Hrisle] &

Algt F AA st

AA 7FsdE ©Ca* trap Ca® ionophoredl A
231879 & E%(200 pmol/mi)ellA] 2417k BEA]
% AAsI]ow, trapH A 92 “Ca’olvt WEE=
“Ca®2 (.22 wm Millipore filter(type GS)ell o132}
slo] A A= quench medium2Z A& F o3}
¢ vesiclesl Folgls “Ca*d] WAL g F o2 HE &
Ashsdct.

8. SDS Polyacrylamide Gel Z7|0|Z

SDS-PAGE+=  5~12% polyacrylamide
gels¥} 3% stacking gels& AFH8-3}= Laemmli buff-
er system®$ 7]®#.2 2 0]£-5}91 37, coomassie 3
silver staining}ed bandE #13}sict.

9. 1 4t9| Biochemical Assay

chla %= 045 pm Millipore filters(type
HA)$} Amido blacks #}-8-8k= Kaplan H*e|v}
Folin-Lowry S AH-8-31ich.

2+t reconstituted

linear

da & g

1. £2|2 Heavy SR VesicleLi2] Ca* Release
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Fig. 1. SDS-PAGE analysis of each gradient fractions after sucrose gradient centrifugation of Chaps-solubilized
heavy SR vesicles. Electrophoresis was done by the method of Laemmli on a 5~12% separating gel and
3% stacking gel. Lane 1~15, each gradient fractions collected from the bottom after centrifugation. Lane

16, heavy SR vesicles.

Channel Protein| 3|S5ty S4 x)\|.
Ca“’* release channel proteinell #]&]= 4te] &
g ZAlEl7] ¢l 94 2215 heavy SR vesicleZ
°ﬂ Ca®" release channel protein® &2 ¥ of 212]
3 Ca* channel®] &A1-8- A}, alsle AL o)
TR o]5S sy Hste] vhg 2
3L F3le] Fig. 19 Fig. 22] A& dgich
1) SDS-polyacrylamide gel electrophoresis; dif-

lo o

o
o
Al
E=4

1" i

ferential®} sucrose gradient centrifugation Hell
ol3) #2]%l heavy SRl Ca’ channel protein®} &
AAskar 9125 Fig. 19] lane 16904 & & 4 gjc},
M 2olA 470" wke} ko] Ca channel protein®]
monomer 27]7} < 500 Kdag! homotetramere] X
2 5~12% SDS-PAGE gelAtell4] 712} =i $] 5o
A sHA =H, o3t A= Lai 5% o] T
heavy SR 2F2] SDS-PAGES] geldd Z e} 3 o
st glsl.em, o] protein® #F%2 ¥ bandE
(lane 2~5)3} vlae] XA o} gl #aldd 4
glv}. 3% stacking gels} separating gel Ake]2] 3]v]
g} hande 78 4717 SDSel| 9Jzle] WAde] shds)

A QkobA vebst o g o AR

ii) Ca* release &%: heavy SR%el]l Exfdh=
Ca* channele] 848 7120 9l =75 471 $13)e]
o] channel® E3F Ca’ iond o5& HaFdos =
Abgkadeh. 500 uM “Ca® (400 UM free Ca’)& 24
7t ¥4} passivedH loadingdt ¥ Ca* channel 3%
(2 FE2] EGTASF Mg 22| ruthenium
red)& &H3 £9(quench£) # Ca® channel
A (50 uM Ca*')3} 8-l (release 2-H)S ©]-4-5}oq
2529} 70%& F-ol heavy SR vesiclesl ol al&
“Ca® jon®] & ultrafiltration HWPH-& o]&-3}e]
Ca* ion ¥E-8 A1 A3 Fig, 2004 B+ nle} 2+
o] 25z & Ao vl Hxr} wrEE 3 ) £
Ca* channele| 7]5-& A3ty 28 ¢ & Uk
olz]qh A& v 5 Falslr] Hslo] A]EelA Ah
g wle} ZFol ryanodine®] nMEEel4] Ca® chan-
nel °] open(ZAI)E UM oA FxoM=
close(GA =k teix] 9l7] wFell ryanodine
100 nM#} 200 pMS 22 37h 5 A3} A48 =
AR A#E Fig 29049} 72e] 100 nM ryanodine

o o
"=
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Fig. 2. “Ca’" efflux from heavy SR vesicles. Heavy
SR vesicles were incubated for 30 min at
23°C with 0.5mM *Ca”, followed by in-
cubation for an additional 90 min at 23°C in
the absence (®,0) or presence of 100 nM
(AN ) or 200uM (m,0) ryanodine. *Ca’™
efflux was initiated by diluting vesicles 75-
fold into efflux media containing either 10
mM Mg”, 50 UM ruthenium red, and 2 mM
EGTA (closed symbols) or 50 uM free Ca®
(open symbols). Amounts of "Ca”™ remaining
with the vesicles at 25 and 70 s after dilution
were determined by filtration as described
under "Experimental Procedures” (S.E., p<0.
001, n=8).

A7 quench-8 #He] 25% 3 dolgle “Ca* oF
o] 4%l ZoR B wl Ca channele] E443}% 3]
45 o 4 9low, 200M ryanodine AH7}A|
release 8- 7] 252 F volgls “Ca'#ke] F7}
= Ca* channel®] o4& & Vel 9l o]zgt
Ais o] S0 Hpe} A A X[5kar gl

iii) Ryanodine binding %A} ryanodine recep-
tor(RyR) - Ca*" release channel complex protein®]
2} 22l$-& Ca®* channele] specificstl ryanodine
3} bindings+ 2.2 [*H] ryanodineS- ¢|&-3}¢3 #a|=l
heavy SR vesiclet 2] RyRell9] binding-&- ZAH A
2} Kdgtel A &ellx] AlARl vheh ko] 4~200 nM
el al4liz(data not shown), $1¢] AYPA=

ryanodine ©] Ca** channelol| A&sl= 718 714
o2 o 4= glon, wrd Ca* channel &5-%2] 73
o4} o4zl Fig, 5ell= Ca** channele] specific}
Al ryanodine®} binding®d-& % & 5= )}

o|ate} AvlEZ 58] £2]% heavy SR vesiclesell
20+ Ca* release channel proteine] ¥A == ¢t
71e& Aehar S-S o sl A o]
ZAb g2 AR = S5 g E S glgie)

2. Heavy SR Vesicles@| Ca™ Release Channel
Protein0il CHE! QIAMNEO| ASH

%19} o] 2hal%l heavy SR vesiclestol] <=3}

= Ca* release channel proteinell W&l lAHAJ H-E-

[os

oL

o]

(total saponins®} ginsenoside Rg)2l 3 &g FAls}
7] $18}ed A 2k2] Heavy SR vesicleoll QA5
< o8] 7 F=(10 %, 10 %, 10 ‘%, 10 "%, 10

G, 10 %) 2 Q3 Ca** release A =9} [*H] ryano-
dine bindingS ZAFsIdth Ca*' efflux assay Z¥=
Fig. 3%} Fig. 4oll4e} 3] total saponins® gen-
senoside Rg, 55 Ca” ion®] HFES Hulzlo g &=
AA7)= AFE MofF=a1 9o, total saponins 7
10 "%l A, ginsenoside Rg, 73-$- 10 %ol 4] Ca*
channel &4 3}el| 2/& 7} & Ca* ion WE-E e}
Wdek. 10 ‘% total saponins 73--(Fig. 3, a)ell Ca*
channel& 71 =24 &431417] 7] o2 viepgA]al,
A4 total saponins 2] L¥EellA] vesicleZo] 43
o] vesicleloll ‘FolglE Ca* jongFo] Hoja] L}e}
W AEA o w wiE EGREAE o)adl

[~ T

ponins®] YZ9] detergente} -2 HS 3 4= 9]
vhar Bske] e, olelgh AP R RE] of )4 Alg-
%l 10 “% total saponins®] =& FXolA L= 7}
Aol vk Ak} w3k ryanodine bindingell
gt el Fo] d3ks 2Algh A= Table 19014
92} %ol total saponins¥ gensenoside Rg, X5
ryanodine binding®] ¢JAE vlehf glow, B3
Al £ oAl total saponin A 10 *%ol 4], gen-
senoside Rg,& 7%= 107'%ol 4] vehgdr} o]ef3h
AL S 1A BE(total saponins®} gensenoside
Rg))ol heavy SR vesicle®] 2ol 7]o] 5] 7}A] qhe
A372)-& uled 7] wo] A ' Ca** channel pro-
teinol] A =Hg-5to] vielhd ZH3etar of A X

3. &4 £2|= Ca™ Release Channel Protein

o

e



Vol. 20, No. 3(1996)

(RyR)2| 019! QIAMEFO| HFF XA

Heavy SR vesicleZ5-€12] Ca* release channel
protein®] T4 ¥2]%& 5 mg/m! phospholipid [95%
PC, Asolectin]®} zwitterionic detergent?]l Chaps
Zapstel A S8 A17) F Al F-elate] nl g &
£ AAsk3 Ca** channe! protein® 3= AF

o8- 10~20% sucrose gradient centrifugations
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Fig. 3. Effects of total saponins at various kinds of
concentration on “Ca®' efflux from heavy SR
vesicles. Vesicles were incubated for 120 min
at 23°C with 0.5mM “Ca”™. ®Ca*" efflux was
initiated by diluting vesicles 75-fold into ef-
flux media containing 50 LM free Ca®™ (0), 10
mM Mg®, 50 uM ruthenium red, and 2 mM
EGTA (@) or 50 uM free Ca™ and total sa-
ponin at concentrations ranging from 10 %
to 10 % (a~f). Amounts of *Ca*" remaining
with the vesicles were determined at 25 and
70 s by filtration as described under
“Experimental Procedure’ (S.E, p<0.05, n=
8).
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o] galo] Helatar Ax ] Wl FE] £3] A3
g & ["H|-ryanodine®] *2]%l control¥} »] i (Fig.
5) sto] FhHe| f=pHe]sl SDS-PAGEE ¢]4-3
o] &teldlodvi(Fig. 1). Fig. 5= Ca® channel pro-
teing w5-H-2]8}7] $18led Chaps® &3#l% heavy
SR vesicle®%e| [*H]-ryanodine-s A7ske] {14
Bl Ul A Fe] Al A FE o, 2 2EelA
o] protein ek}t vhAle kS g A2E Ko
3 9ltk 2,3, 4, 54 #-8 o] protein® A2 vt
A ryanodine 8ol F& 722 Hol, ryano-
dine receptorzgt 1% 22|94 Ca®
teine] o]l F x5 o] ol & o & UL, =
g 7 2o chalal RS SDS-PAGE A7]o)%
b o 2 zalgk AaH(Fig. 1), geltHlane 2~5)1 A4
T Bl

AR0 2 Ca* channel protein®] &4
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Fig. 4. Effects of ginsenoside Rgl at various kinds of
concentration on “Ca” efflux from heavy SR
vesicles. All conditions were the same as Fig. 2.

Table 1. Effect of ginseng components (total saponins and Rg,) at various kinds of concentration on ryanodine
binding to Ca’” release channel protein in sarcoplasmic reticulum (p < 0.05, n=8)

(Unit : pmol/mg protein)

Ginseng component 0 10 “%

10 “%

10 *% 10 "% 10 *% 10 "%

4.42+0.12 4.17+0.01
3.49%0.11

Total saponins
Ginsenoside Rg,

411+0.11
3.27+0.14 253+0.08 255+0.08 29513010 3.34+0.10 3.25%0.13

4.05+0.15 3.89£0.08 4.24+0.10 4.29+0.12
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S 4 5 oddoh oleldt AIAEE el B3 H 2,3, 4,50 ¥ & 5% Ca® channel
Aol M= dgst nie} ol Lat £73} o] 549 protein® 3t B85 i} Fig 544 o ¥

Ca* channel protein #7228 %F SDS-PAGE®2] gel & o]Ake] H3ol4 vpepd WIAl5-2 nonspecific
A Axe} & odxjsta glodeh o]21gt control¥t ] binding®} free form& viepdr}, oo} zho] 2 4=
&ted ['Hl-ryanodine®] #7}=A] ¢3& Chaps2 8- 4% Ca® channel protein(RyR)l9) ryanodine
8% heavy SR vesicle §4-& 72w o 2 441¥ bindingol] #3 A E-E [ginsenosides(total sa-
ponins?} Rg,) 9] 33F& 2] 7}¥] F%(10*%, 10

%, 107'%, 107°%, 10 %, 107%)lA Az A=}

20 1100 Table 29} #gkr}. Total saponins¥} ginsenoside
Rg, =5 heavy SR(Table 1)ellx¢} o] A2 mE

18 1000
F ol A ryanodine binding% A&} 702 vie}

e 900 5, wron], 7P 2 o A= total saponins 7% 10 ‘%ol
514 s00 ¥ A, gensenoside Rg:®l A9 10 %ollA] vhepyde}
E‘ 3 o213k A= heavy SR vesicleell i3t Table 12]
" 70F  Azlel wlata) £ ) 109 Fwo] ¥ FE2A of
3 »
B 1o 00 'y vl detergent 7} EA1E}7] Ao 2 AR ¥IcH
g I 4. Reconstituted Vesiclel] Ca* Channel Pro-
5 ® 500

tein®l OIXi= QIAINEO| 28t XA}
w ukdoz o sl Bab 4Ae zalshe

g 713k £ w2 ol Zuk W 22 reconstitution®

! 0 2 & A glo) wpebA Ca* channel proteinell #]3]
2 200 = 9l #-9] 28-S macroscopic scale® ZA}S}E7]
#8ted reconstitutions Al=3FGch. HollA] 8

123 5gr6adi.a:c fragtion. B M 2], 95% PC9} detergentd]l ChapsE -3 Ca*

Fig. 5. Relationship between protein content and ['H] ~ channel protein 328 dialysis bag(Mol. cut off
ryanodine binding of gradient fraction after 10,000)0] Y& & 4C 93 £03}l4] 29 Fot =

sucrose gradient centrifugation. After cen- Adslo = . =

. . . R = Z 7 Ao 2. g]Al R y}
trifugation, gradient fractions were frac- Shiad det_ergente IABEL S-S el
tionated from the bottom. HOo® FEI ohs whEA Aot 43 o] nt

I

Table 2. Effect of ginseng components (total saponins and Rg;) at various kinds of concentration on ryanodine
binding to Chaps-solubilized and purified Ca”™ release channel (p <0.05, n=8)
(Unit : pmol/mg protein)

Ginseng component 0 10 %% 10 *% 10 ‘% 10 °% 10 "% 107%
Total saponins 5014020 4.8640.15 4.61+0.16 4.04+0.11 4.19+0.16 4.85+0.18 4.59+0.21
Ginsenoside Rg, 4764025 455+023 3.65+0.18 3.85+0.17 3.8240.19 4.43+0.22 4.28+0.24

Table 3. Effect of ginseng components (total saponins and Rg;) at various kinds of concentration on ryanodine
binding to Ca”" release channel protein incorporated into liposome (p < 0.05, n=6)
(Unit : pmol/mg protein)

Ginseng component 0 10 *% 10 % 107% 10°°% 107%% 107%

Total saponins 64.8+4.6 549436 59.8+33 464+21 449+24 47.7+£39 50.6+34
Ginsenoside Rg, 69.8+28 585+24 449%1.7 414+24 59.3*+16 645%19 609+£19
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Fig. 6. Effects of total saponin at various kinds of
concentration on *Ca’™ efflux from recon-
stituted vesicles. All conditions were the
same as Fig. 3.
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Fig. 7. Effects of ginsenoside Rg, at various kinds of
concentration on “Ca®” efflux from recon-
stituted vesicles. All conditions were the
same as Fig. 3.
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