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from Ginseng Components Treated Rats

Abstract—The rate of deterioration of contractile force of isolated hearts from control and panax
ginseng treated rats was determined and response of contractile force of the hearts from ginseng treated
rats to several autonomic and other drugs was investigated. Rats weighing 150~250g were admin-
istrered orally with ginseng ethanol extract (100mg/kg) and total ginseng saponin (50mg/kg/day) for a
week. Ginsenoside Rby (5mg/kg/day) and ginsenoside Re (5mg/kg/day) were administered respectively
for a week. The isolated hearts from rats were perfused with Krebs-Henseleit solution by using Lan-
gendorff perfusion apparatus, The control group was only able to maintain approximately 75.5% of their
initial strength after 60 min of perfusion, whereas ginseng ethanol extract, total ginseng saponin
treated hearts were able to sustain nearly their initial strength even after 60 min. Ginsenoside Rby treated
hearts also sustained 93% of their initial strength, but there was no significant difference in the deterior-
ation percentage of the contractile force of ginsenoside Re treated hearts. Experiments were conducted
to study the response to perfusion of ginseng treated animal heart with epinephrine, isoproterenol, propr-
anolol, and phenobarbital. The isolated hearts were perfused with Krebs-Henseleit solution containing ep-
inephrine (10™°M), isoproterenol (10~"M), propranolol (10~*M) and phenobarbital (7 x 10-3M) respectively.
The maximum inotropic effect of epinephrine and isoproterenol was observed after 2~3 minutes of
drug perfusion. Effect of epinephrine on ginseng ethanol extract and total ginseng saponin treated hearts
was reduced compared with control. On the other hand, this phenomenon was not observed in ginsenoside
Re treated rats but on ginsenoside Rb, treated rats., The positive inotropic effect of isoproterenol was
reduced in the hearts from ginseng treated rats compared with control heart. Propranolol or phenoba-
ribital decreased the contractile force in the control rats. The depressant effect of propranolol and
phenobarbital on ginseng treated rat hearts was less than those of control rat hearts. The result suggest
that ginseng cthanol extract and total ginseng saponin and ginsenoside Rby may protect the deteriorat-
ion of contractile force of the heart and may attenuate the response to several drugs on hearts.
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&)
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thebhE

-l L N

O T

modified Krebs-Henseleit

AP RT M EIE

1ol ESBURR AT RIDE ole] ofel AL =d D]-)
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a) Phenylephrined] {Ef

A# ol ihg o7 2% 100mg/kg/day% 5ulelo] FFel 10 1EA 1547 BARRY F LR
2 fIH3ho] 304 normal Krebs-Henseleit WS WA 7 Mefiinol AAAAE = (305 3
4] A 7+#%) phenylephrine (10-°M)-& %745l Krebs-Henseleit #5i-& #F o4 kel #EE
TEHERE S i Bgsehsich
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£ 43 Krebs-Henseleit solution-& Wil 714 I Wadfi/el BibE #lZall
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AZE f# saponino & FiiEE svbelel Alaiel fi.Lbel  propranolol-HCI(10™M) & &345¢
Krebs-Henseleit solution® #4212 wl Mefsiyel fdfbs s,

d) Phenobarbitale] {gH

AZE ## saponino & RigEfEE Svhelel 2131e] FHILOMECN SRIIE Kk MRS Al
Bzt gol v}e} ¢l¥ barbituraterd]] &4+ phenobarbital sodium (7 X 107M)-&- <543l Krebs-
Henseleit solutiong&- {#iiiAl 71 # Mkiidso] ks #HEs
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AZE9] pure saponindr protopanaxadiols] saponingl ginsenoside Rb,-& 5mg/kg/day % 1H 1Ml
2 159 jpoEmst sralal e 3149 LS FHste] 3047 normal Krebs-Henseleit kS ¥
HAA LMY Mol —wEal 3¢ o) epinephrine (10°M)% &H3 Krebs-Henseleit solution
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b) Ginsenoside Re Rijpi{& % epinephrineo| {£f
A# 2] pure saponinif protopanaxatriolZ] saponing] ginsenoside Re% 5mg/kg/day2 1H 1[H]
4 19 MOoHmEe svlale) 349 LS 513 e] epinephrine(107M) & %4535 Krebs-Hen-
seleit solution$ #iyialal A YegE ool b S #Wzesty o},
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& Kol el et 5 ﬂ:FM 6075 BOREDI2 U] Mo gael oF 25%7F sl Rl ABE

ol ek-g- o) 7] 2= 500mg/kg FolFelAlm 2AF%HH ) 6%, 100mg/kg Fo] ol Ax 109%7) )
M=l o] IEFE] el A rE5Y e BMurl A3 st (Fig. 2,3). W mgde] A4 4
FEL 7] 4FH el 10%7F oA slEl 83,242, 48-0] Fis]v] 2097} o)A 5 &d 58.4--1.4
syol assglort AZE 100mg/kg F-o] o] Al 109 ] =] 87, 4-H1. 83-0] 2095 iMikls] =
dl 105.64:2, 3%-©] FiEs] gle),

2) A# {#l saponin®] #UR D IEFLOMES] Mo BEiel fGRsel el gk o 605} 1
M1 WD Hekiig el ok 25%71 s olelh. AZE ff saponind ARG 517 LM o
equilibrium 2} 7bel 12 #7315 Mfidiel A Feohe HIAE RQow FERiel n)4) "ﬂ:‘ﬂ
olAw Axrb A oix] 60 el MM Ao HAE AEE fHEsiel ol (Fig. 4).

3) Ginsenoside Rb,¢] %R : Protopanaxadiols] saponingl ginsenoside Rb; o & wipgia= B)4ymt
& IEHEHRE W] 604) #Heel Mokiiol FElbslol A= ol phlksE Blfe #Wezalol ) (Fig. ).

4) Ginsenoside Re2] %8 : Protopanaxatriolﬁ] saponinql ginsenoside Re® WA= Bhapite)

o=

A 604r thel Mol EFEAE A9 FAR Axz Bl vk, F W L) Bk
HojA = A& BEY 5 9ok (Fig.5).
0 min 15 min 30 min 45 min 60 min

Coutrol

500 me/kg
GaEe

100 mg/ke
Golls

Fig. 2—Rate of deterioration of the contractile force in hearts from ginseng
ethanol extract treated rats,
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~ Table I—Time required to reduce the contractile

g [»wo force by 10 or 20%

g ! ) Gmseng Extract 10% 20%

o . A R . PO

N 4 , Control 33,242, 4% 58. 41,4
. N “a

v ‘ 100mg/kg §7.424:1.8 105.6+2.3

LR e 500mg/kg (2.5::4.3 79.82.2

e \§ * — . -

o Mean 4+-S.D.(in minutes)

5) WA Bt ABRSS W 27
e Rt R Hiomgel Mok @ AZE Al ~2 157

Lo [

@-——-®: Control
MM 100mg/kg G.E.
A-——A: 500mg/kg G.E.

Fig. 3—Rate of deterioration of the contractile
force in hearts from ginseng ethanol
extract treated rats(ilww@l, 100mg/
kg, A——aA, 500mg/kg) and control
rats,
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Fig. 4—Rate of deterioration of the contrac-
tile force in hearts from ginseng total
saponin treated rats ([1——[1 and
control rats (Qumunm()).

(2) #5808 saponin®} ZHR
HiHE saponing 159 7} REITH IS W4yt~

£ Bigeslgl o} (Fig. 8).

] 7]
M IS Bydgoll Al = 60Zrhilel ”(5(“'}7"] EH
st AR Meigpel s BigkSgch
(Fig G).
i@l saponin-g- D EFELSE  15] HEH.L
Jbﬁ«] Waii )3 2 ()45 Hie] U]EL-&‘”UV‘ 15
Rt A A s
e 5}%‘;} (Fig. 7).
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[1~——0 : Ginscnoside Re
A——/A . Ginscnoside Rby
Fig. 5—Rate of deterioration of the contractile
force in hearts from ginsenoside Re

({i1--—[1) and ginsenoside Rbh;
treated rats (A—-A) and control
rats (OO ).
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(O Control
H~—A . Benzene extract
Fig. 6—Ratec of deterioration of the contrac-
tile force in hea s {rom ginseng
benzene extract (A——A) treated
rats and control rats. (O Q)
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Fig. 8—Rate of deterioration of the contrac-
tile force in hearts from platycodon

saponin treated rats (A-—-2) and

control rats. (Ouumnr()

Bl ¢ (1) Phenylephrine. IEFAFSl 5Dl 005}'3“3 Krebs-Henseleit i<
i3} Krebs-Henseleit -2

9] phenylephrine-g- %>
Wewnel wnT Jeiger
20% F7Hded e FA s

Ho 2712 gl en] 60FFdE H2FEHY 6% 759 <
zHuc} o 20%AE AL F5H]

th, Bl ABFAEE EFR Ay
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AAA 0.2 T%a o) iBfere} 60¥ Fol FHzFHHo
golch Filiel ABFoTolAdE 1056l 290%, 20%] 39%9 %
Zob A% A% 9

O & Control
A2 Platycodon total extract

Fig. 7—Ratc of deterioration of the contractile
force in hearts from platycodon total
extract treated rats (A—-A) and
control rats. (QmumuO)
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Fig. 9—The effect of phenylephrine on the
hearts from ginseng ethanol extract
treatcd rats (I and control
rats (@——@).
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(2) Isoproterenole] #H. A8 T X oFql isoproterenole] {k3] Al IEHEtAE %o
10430l 289, 2080 22%71%7 3814k ubulo] Q4bBol el (ke A 10Ee] 18%, 208
9%°] %7 F/R EREEY F3 el AZEFATLE A2 $£530] 34.5% A=
(Fig. 14).

(3) Ouabain®] 7ZpH. Ouabain 1075, 2x107° 2 107°ME FR3ES » 5389 #g Log-

~ 130 R F 100
u 2
/T
? -100 / ?\\
: o, . " Leo
grme L Ty \ : F
8 o, 9
o o, P §
g o, \
o h""'/u" ») Lo
2 A\‘*’. » @ o9
= too W, &0
5 k] 5
& peo -
) (I) I o0 3“, RSN v,w(f 0in) 2 ’— %0
Toapraterenal ( A M Y ronto L r Tiee ;I%
©®—@® : Control &
| g I IOOmg/kg G.E. 42 - 20
Fig. 10—The effect of isoproterenol on the E’.
hearts from ginseng ethanol extract 5
treated rats (B B) and control © v
rats (@—@). r 0
g L L I -
dose curvez teldlwl FEEEAE &% 16°M 2% 10°M 10°M
g, o/ ) 9 2 Z 75k 13
18%, 449 2 6822 ZA4adl Lol AEo i fon Dos
Tl A= 0%, 25% B 43%°] 59 F71% ®—@® . Control
veb o] TEFE] [hal Al FEH e oA E MM :100mg/kg G.E.
gh) ol o} (Fig. 11). Fig. 11—The effect of ouabain on the hearts

from ginseng ethanol extract treated

) Phentolamine.@] LR IJ'{":!F",E\{EOH A rats (Jloo ) and control rats (@

]
WRF Az —e.

AGA 5540 A=t &

Gaelel 229, GOEFOE 1627 lAHU ABTATIAE 100mg/ke/day 5o T-2] 7
% 30%c] 6%, G0l 23%7k ARGk o ARTeNA A Foliold AA e o
A & aE e ol v (Fig. 12).

(5) Propranolol®] # 8. Propranolole] fka] 4&# o] A =v] 308 Hx4249 25%, 60
Foll 39%7F ojAlEl glot AEFo o A3z 30:Ee] 13%, 60l 32%7F 4 A= 9l v} (Fig. 13).

2) AZ # saponin : (1) Epinephrinee] Zj3. IFHEES HHIOMl 3047 Krebs-Henseleit
solution& #F 3l #% 107°M2] epinephrineg- 4743 Krebs-Henseleit ¥5-& WA 71 ¥EFE 2
~35r % MBiEJ1el FES BTl A MRS 43%0F i BRMEEIS  vEkd e &
A gtasezlvh. ou] AZE # saponing 15Uz ATFAT BIHEES] BMHOKS E9S #
Wkl B MHEII RS 32257t WnE RAKMEIE vE . & AZE {8 saponino 2 RiEEE
= B RS IR o 26%3 = #ihE el vexeFig 14).
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Fig. 12—The effect of phentolamine on the
hearts from ginseng ethanol extract
treated rats (@M, 100mg/kg,
A—A, 500mg/kg) and control
rats,
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Fig. 14—The effect of epinephriine (107M)
on the hearts from ginseng total
saponin treated rats (A-—A) and
control (Oewns()) rats.
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Fig. 13—The effect of propranolol on the
hearts from ginseng ethanol extract
treated rats (o W) and control
rats.
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Fig. 15—The effect of isoproterenol (10-"M)
on the hearts from ginseng total
saponin treated rats ((J}-——[) and
control rats (O ).
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(2) Isoproterenole] #)iE. S-ZpAtsE HB ko] isoproterenole 473 Krebs-Henseleit #H#-&
WA 2~3% thel IEH LML E4S Wikslr] f Mk 60%7F HWind BKRWHEN &
el =9 ] & Agg # saponin$- FRIEEIE Eapol MHLOKS 36%7F Hhnd RS
vhel b (Fig. 15). 5 AZE ## saponine| Fip&fE & Wofi/I <) 1?{}}“7] 40% Ax Sk3bse] Ak

(3) P1opranolol 9] aj;% B it Apxlekql propranolol$- 444 Krebs-Henseleit #i-& #EAl
1w X Wegidrel vhal¥lo] 204 fel EH Bl WHLLML S Wity A Kigdiel 56
%% A 3ted &l A% @ saponing 1397 AFFAE Byl LB WS 70%
& A %e S #HEstg e (Fig 16).

% A 4 saponin®| RijpfEi propranolole] of & HHICHES My HHIEIR T 20% B x
S¥3}s] o) 2 o},

(4) Phenobarbitale] %32, Phenobarbital-¢- '3} Kerbs-Henseleit #5i5-3 #EdEA 71wl M#l)
o] sJIstAl whu] =] 204 #Hholw IEWEY ] Tlﬁtﬂ DS 24 NS R 34%? 2 3t
T Qed wE AZE # saponine 2 FEEHR ®HHY WHILLOKS 64%F FAZ

Z AZE f# saponino 2 FijpEfE 3 o2 phenobarbitalo] o1& RIS WHETI }ﬂlﬁiU'X)J%ﬂ 45
% AQAANE -+ F Al EFig 17).

_ ", N
0 *, I
s RN
(: f :“‘j “ \‘
» ! P 3 i
""q‘, ) ”""a,,
-t £
| “a,
50 ] %
T T T e —y R | ——
G 1o v 9] i0 )
Tiee (e Tire (min)
(@R O : Control o O : Control
A——A . Total saponin H—4A ¢ Total saponin
Fig. 16—The effect of propranolol (10-°M) on Fig. 17—The effect of phenobarbital (7x1073
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