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The Effect of Ginseng on Heart Contraction and Sarcoplasmic Reticulum Function(I)
The Effect of Ginseng on the Myocardial Contractility and Force-Velocity

Curves of Papillary Muscles from Rats

Abstract—The rates of deterioration of contractile forces of isolated hearts from ginseng component
treated rats were determined. Rat papillary muscles were also used to study the influence of ginseng on
the mechanical performance of heart. Rats weighing 200~300g were administered orally with ginseng
ethanol extract (100mg/kg/day), ginseng total saponin (50mg/kg/day) and ginsenoside Rbl (5mg/kg/
day) for a week respectively. The isolated hearts from rats were perfused with Krebs-Henseleit solution
by Langendorff perfusion apparatus. The force-velocity relation was clearly seen with the load-generator
equipped isotonic shortening recording apparatus. The control group was only able to maintain 60% of
their initial contractile forces after 120 minutes of perfusion, whereas ginseng ethanol extract treated
group was able to sustain nearly their initial strength even after 120 minutes of perfusion. The similar
effects were seen in the hearts treated with total ginseng saponin and ginsenoside Rb;. Ginseng ethanol
extract did alter mechanical performance of rat ventricular myocardium. It increased both maximum
velocity{Vmax) of isotonic shortening and isometric force (Po) and showed increased velocity of shortening
significantly (P<{0.05) at any one afterload.
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< ERstY T4tz iistdch 22z @ 4 Asahinas{ MR E  ether fhiH
Y& BRET # BEAS methanolz ki Lol 4 7t 223819k ##iH 3 methanol fractiong &
3le] 92 methanol extracte] Z %4 % Jnste] T2 Z314 7 n-butanol® A e =23 # KIG
& £ A A butanolfi-¢ F0%5 % wkEsto] A% total saponing o1t}

(2) Ginsenoside Rb; (protopanaxadiol#] saponin)—Shibata!V ¢} JkS FiFsle] <12 ginsenos-
ide Rb, & ffifstgch

3) EEBEY 1 200~300g2] 7174ak Mtk Sprague-Dawley] =172 {#fislg o}

BEBAED 23] OB N 5 (1) ABRSY WHl— AFo] fife] = A ko] 7]~
+ 100mg/kg/day, A% total saponin® 50mg/kg/day, ginsenoside Rb;-> 5mg/kg/day & 137}
ATty on Bz el salined 3+& o 157 ol shgh

(2) fHOBe] B 2179 SIS iTtel e BIAD % UM A58 4t
A& S E3A70 Krebs-Henseleit ik (4°Choll W olvh.  fhiHal Lol ké))ﬁ)ﬁv Jske] Aot
(cannula) & FfiA St silk suturest oo} # o] LS Langendorff A2 ol WiFs) 2 Krebs-
Henseleit 3% 253l vh. il o) me Do 2z L] o] 5emeol] Mariotted] 7} reservoir
E AAFe2M % (GommHe) 5hAl A sgloh, SFal o g 959%0,~5%C0;0] £ § e}
P ERALE BAS o BhAY BEL AL EMADT. RE KHHE Lol
stainless steel clipz} nylond] & ksl = Ao &35 gate] force transducer (Biocom Model
No. 1030)¢]] 91743} polygraphe] ] %= A s} t}. Diastolic tension-& 2g o = HiFpsledch. A

ASE W electrodel A}-83le] square wavem F9ow] o] square wave?] duration time<-

)«' 0}01
% ::3;

10m sec, A 4F-2 minimum threshold?] oF 109 o] & %9}, o] ule] heart ratel= 300beats
per minute® 3}Qt}. 4 -8 Langendorlf 3] ko] &t # 154 ¥ 9b% equilibrium timeo &

dtgor o W Ll ud x Ak @ghrh o] 155l Ak % ZA Lol 289
tension-g- 7}§t= % Alo] polygraphz 7] 28 A2 s}¢]c},

2) HE QB A4 sLEEgel e BB (1) ARG #E-ASs wdos gL A
FA71=F 11 100mg/kg? 10HMH AFFol siglen dzffele 4= A94E 4 10AMH
ATFel s

(2) Muscle preparation'~!"—71 733 4271 2]7] (250~300g) %) T35 Zebao] =&, AHA)
% A4 AEgt. o] AL Awre] AAsle] posterior left ventricular paplllary muscle-g-
A8 % Krebs-Henseleit g-90] w17 bathe] Walv}, o] Lelo A&l Fd Wiz« 0, 95%—
CO, 5%9 £qd7t2% ZdAAL. A5 7 FLEESS ADslg o] travacular branchs) ©
of &d {FFTL Aol A9 /\} Z o}, Krebs-Henseleit buffert- 347} =% 2347 pH7 4
2 g e bathe] £33 25°Ca &) G247},

(3) Isotonic lever displacement transducer and load generator's—o] system-& A x} 4] 2} of F=}
A FIAstel AR A4 f5 0ol Aol UAY Az afterloadd 7ol F7] st =
otxl o= Fig 1o 49 7}, Isotonic levers] a1 o Fow @iy s &9 WEs)
o 59 @& Fo dAs=o] 9len] = isolonic levere] t}E X Lo
Aol glel o] gFAAel Al AFe] Wl whet afterloadd =AwA A stPch. A
A9 22UQ6 525 AT AT AL WA 0~tgel GO %—Tr—-:

Ao, Isotonic lever (Fig 1)z ety sl & oFFrljrom nligl 0w
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A Roll E4= 12.81g ecm?0] 9t} Isotonic lever displacement transducert 2cm A x o] isotonic
levers] 7o) Wshe] Aule) gt A7 4 outputd =% A% 9 d (Fig 1). 24 4HS, Fig. )&
AESd FF2 Aol afterloado] oJa) SohshAl Toluh: AL WA G4 AAR
initial length% FA3=5 &g oh®. Stimulator: Gould impulse stimulatorz 4 i3}l o m
278 2] W A= (electrode) & {fifislo] square wave stimulus$ 217 A9 #4414 §51o o
3ol Foeh AAATFE A% thresholdd] 109 =S ¥ F93(1.5~2.5V), duration

time2 5 msec, frequency¥ 24 beats/mino % 3} t}.
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Fig. 1—Diagram of apparatus for simultaneous b {in.
recording of isotonic shortening and velo- Fig. 2—Rate of deterioration of the contractile
city of shortening. dc: differential coupler, force in hearts from ginseng total extract
il: isotonic lever, it: isotonic transducer, (O—Q) and physiological saline (@

Ic: load control unit, lg: load generator, ——@) treated rats. The numbers of ani-
s: leverstop, osc: oscillograph, pm: papil- mals are 3 for control and 3 for the trea-
lary muscle, st: stimulator, tc: isotonic ted rats. Bars indicate S.E.

transducer coupler.

4) 579 Aoz W <xo =2 Papillary muscle?) 4 %7 0]% isotonic force trans-
ducerZ @3}l multichannel oscillograph (Washington 400MD)el} 7] E3lglen] o &Aool
AR o2 A kel Wsl wRAA 22 polygraphe] ] H3lgeh. o] W) 7 F Folg e
50mm/secs gt} Zero loade] 21 ¢] maximum velocity: force-velocity =F4 2] A& H-Ho] 2}
T Al amabstoba 2RI, o] Jlie] ol 5l AL FIMshe) VmaxE 73 v (Fig 5).

AA

o] 2] preload 250mge 2 3¢l o} (Fig 5).
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i DERel WA nixle AP HEEW LR FHEHL 7

& A1EAF #8054 Follv 7]

2 BEHGIH AR F 2059 FERS oF 0%, 1208 ok 45%7 dARAR 2

1} 9] 4l total extract® 7 F Fojdl 319 AAL FxElo] A Assled A AR % 604
AA A E el ger) o A oA ARe AdLd v A 1200 fole AE

FRA 15 A4 #2059 759 o 18%7F orebs dlv}(Fig. 2).  AZE total saponine 2

24 A D FEHE 215 A % somel A AdSL =glen 1205 el e ERBRET F3st 9

2 3 slo] 20% Axel A& Jeb 9ok (Fig. 2). Protopanaxadiol#] saponing] ginsenoside
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Fig. 3—Rate of deterioration of the contractile Fig. 4—Rate of deterioration of the contractile

Rbo & A2 =
BT
Force-Velocity Curvel| 0|x|= ABS| HPE—AFEL AT Fod =F

lnuv

force in hearts from ginseng total saponin
(O——0) and physiological saine (@--—
©®) treated rats. The numbers of animals
are 5 for the treated and 3 for the control
rats. Bars indicate S.E.

A et (Fig 4).

8 #Eo] A= total saponinBfs}t

AHgE el 2

force in hearts from ginsenoside Rbl (O
——()) and physiological saline (@——
@) ireated rats. The numbers of animals
are 3 for the treated and 3 for the control
rats. Bars indicate S.E.

Fig. 5—

Force-velocity curves of the papillary
muscles from the ginseng total extract
treated rats (O——Q) and from the saline
treated rats (@——@) at a rate of 24
beats/min. Preload was 0.25g. Tempera-
ture was 24°C. 5 rats were sacrificed
for control and 3 were for the treated.
Bars indicate S.E. (P<0.05).

2 T T
n.5 1 1.5 2
load {4’

Fig. 6—Initial power (load x velocity) is increased

significantly at any one afterload. Bars
indicate S.E. (p<0.05).
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force-velocity curve(Fig. 5)+ A 473 vz

3ted 2] v %45 (maximum-velocity of shor-

tening: Vmax)$} 422 dojvix] ¢ @ut okrj5 & A (P, isometric contractile force)o] =-7}
% wglch w3 preload (250mg) o) 41 9] velocitys A 449 sEEERT 4204 Q= S

E B9lou 1z o] A2 tensiond s1&}e] 1.5g¢ tensiono] A&l #x
e FEEFEY 718 2ok T2 AA A force-velocity A2 el F5Ho F7
A FFLY FEAY HAolx
v AW e $o4 9 Zol 2 ey (Fig. 7).
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%
At 4549 Aol Aol £E5E Ak
DA ok gl e ol dze 93

o) Wk

Ba2E A7 Ta8 § A0
A st

1
Langendorff 23 % ol4@ A% 4149 A%]4 A4 total extract: A W54 (300

beats/min) ol 4] 4& 8¢ k5B 75}A)
71‘9 7301:0 53_93\1-% w3} 9l 4
3ol w}a} A Agdte] F£&£Y

uTa FJ

i

o A% % o

Gosel Al A7t B Qe Fig. 2) oA A4
AR AE F4E Aok ok AR

T AR £5H0 A% AR & 205
A HAdE =Hold Asel Agd fzE Hel
I Stk 4 total saponin:% * 045& 5ET
AR oo e B4
(Fig. 3). <14 total saponine] g 4] ¥-9] gin-
senoside Rb; 8]  ApubA °1 AZEEA wlAE
ol thal W09} M| Ao LAz}
L AS e AFE veln ekFig. 1),
Force-velocity curvel= Hill!%20 2] o] Fof 2]

el 49 active contractile component®} 7}

|

F Fl2A el AR 43 %% (velocity of shor-
tening: V)¢l 4% (developed force: P)#-¢]
A ATA BAL ol e Aol =
g FAEAE 2E] AATe £F9

EEREEE!
norepinephrine 3.2 Ca?*¢] rx W35 343
2 B 9 force velocity relationel] o 1]
g ukee wolm gvdxm MEFH M, B

(frequency of contraction) -
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Fig. T—above, The extent of shortening of con-
trols (C——0) and the Ginseng total
extract treated rat papillary muscles (@
——@): below, Work (4L xLoad) have
been plotted as function of afterload.
Bars indicate the significance of difference
between two species with p value of 0.].
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A1 o] . force-velocity relation® ol A X HFH Ao qAE wgor o #4549 #HAAE
A skl Hill?® Eof o] 3le] 7|2kl equationo] 23+ Vmax& T 4+ 99k (Fig. 5).
QA EolFo] FAA L5759 &L force-velocity curveo] 4 Vmax¥wt opjel Pyo %
7% B e ZA inotropic agento] o3k &Y FAAEMIYA vgl e HolZ gl
9] 2+ total extracti= o]wl temsion(load)e] 4| & Z-7}5] work=} powerd w.qlc}(Fig. 6,7). =
3 A 39 A x2S maximal powers} 0.85g P =] tensiono] 4] FHH st #Hg ok 14 total
extract® 78 SRRl A= 1.13g A=< tensiono] #] v 2] powerg weh vt o] AL
o] @4 workg ebl LA A% etk A% 3] 93 workel ) powers} 4
W35 woll AL olrb®, a1} ¢l4) total extracte] viE}}E o3} powers] A&
1] Zgo] 2L e welth(Fig. 6,7). ol o4 total extractrl 4% 539 SE3
747 el el 5o Aol Arr FIHAZS] Wl F-ol b (Fig. 7, upper). Force-velocity
curveo] vtebd FE b el Al (P, Vmax)7b ARl EHol4 Folg ow|atErte] gk =
e sl e AL glevt P Tk 98 fEAve 99 S Reha, Vmax
Z 7} 818 w7 ojul 7] (process)d] S EH ErF Atk &) 48 Sonnenblick!® 52
2 Az ukell B dF ¢l T-ol o A uwra]Alo] E$-2] contractile element?] FH
% 7]zt (duration of activity)o]+t && {FHA7| = Z1Ae] F2E A ke ®azb 9l
]9 mEdl 239 excitation coupling?] 4o ©]&}wl sarcoplasmic reticulum¥} sarcolemma>)
contractile apparatusﬂ] e Ca?ty FEE 2A%ed F98 98-8 Sicty »x 5, o
213k AlAo)] w]Fo] B o FAe A Q14 saponing 7T Fo]3k 314]ef A e} d mitochondriart
sarcoplasmic reticulum e 4 Ao] ¥3he] we AAZ 2 e fAUHE 442 W ot 2
op, ole] g AA el A Bw kRRdd Baeh RAFeN A2 FrkE FEH A AZ d#s e A
of glvbx e e},

B

¥ A
AZ AES 1742 Kooz geste] fHst LB MhEdiel FeRe] A3l wet 5
J =% EFEl A BHI OB kg stel o) A total extract®E RO o

Eolgl 379 ALY force-velocity curve® A AFo zA 2} wlxgdEstg o
1. AZE total extracto & #Rilgl sl ol A A 23 A% EEHFN A BHES Ll »lal
el vzl A gEH] Ak AAdwel A AER LMol 1205 W # WS HY o

40%7} ¥ ® udhe] A# total extract® AL WG EHL sl =3 ol 4 total
saponing 7 7-F-ol gk Folitel 4] 4 & Al A o]o} FARl AE R F Ak
2. A#9] FFAZEE ATFAT A3 AAATR{FD L A0 A4AL met foree

—““

velocity curveol] 2] Vmax B P& &1 7 om o|nl after loado] Al 2 Zrl5] &< 5 (velocity
of shortening) & vtepl o 2x] f&d 0 Zr5 wolrh
o) Lo 1082 E T FEATFEAE Age] 4 Zol olo] AT =maleh
X O
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