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=Abstract=
Experimental Studies on the Effect of Ginsenoside Rgi1 Mixtures in an
Isolated Rat Heart after Ischemic Arrest and Reperfusion

Dong Won Kim, M.D. *, Won Seon Shin, MD.*, Jae Young Lee, M.D.**,
Bum Shik Kim, M.D. ***, Kyu Seok Cho, M.D. **, Seh Young Yoo, M.D. **

Panax Ginseng C.A. Meyer has been known for hundreds of years as the most valuable
drug having mysterious effects among all the herbal medicines and plants in Korea. Also,
many experimental studies have been performed recently that the various effects were
identified and applied clinically. So we attempted an experimental study on the effect of
ginsenoside Rgl mixtures in an isolated rat heart with the use of the Langendorff model.

The objective of this study was to determine whether this ginsenoside Rgl mixtures would
protect the myocardial injury after ischemic atrrest and reperfusion. Isolated rat hearts were
allowed to equilibrate for 20 minutes and were then subjected to 15 minutes of normothermic
ischemia. After this ischemic period, isolated rat hearts were allowed to reperfusion for 10
minutes(Ischemic Group). In other group , isolated rat hearts were perfused for 60 minutes
continuously with normothermia( Normothermic Group).

Hemodynamic and biochemical parameters such as heart rate, left ventricular pressure,
+dp/dt max, coronary blood flow and cardiac enzymes were measured during initial perfusion,
ischemia, reperfusion period (Ischemic group) and 20, 40 and 60 minutes after continuous
perfusion(Normothermic group). After completion of the experiment, this data was evaluated
and the following results were obtained.

1. Heart rates showed an increase in both ischemic and normothermic experimental groups,
but statistically significant differences were not identified.

2. LVP(Left Ventricular Pressure) showed statistically significant differences in both ischemic
and normothermic experimental groups(p<0.005, p<0.01).
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3. +dp/dt max showed statistically significant differences in both ischemic and normother-

mic experimental groups(p<0.01, p<0.01).

4. There were no statistically significant differences in coronary blood flow and cardiac cen-
zymes in all groups, but experimental groups seemed to have better protection and recovery.
These results suggest that ginsenoside Rgl mixtures has a protective effect on the

myocardial injury after ischemia and reperfusion.
(Korean J Thorac Cardiovasc Surg 1998;31:567-75)

Key word : 1. Myocardial protection
2. Myocardial reperfusion injury
3. Reperfusion injury
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of A2 HE F AWF A 108 2 A5 A7 A

dlxe] A &gl HE A
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(Ischemic control group, n=6 )

@ E Folstel 2027 w4 BFE HAEY 4F
S HAE A7 F 3 BF HRET 158 AP
d8e FEF F 1007 ARFe AT AvT

(Ischemic experimental group, n=6 )
2 B2 2

ql v)ZlA] A2 Abe]oA 20
gt oj&7(Normothermic control
@ "—.k% Folgte] A&l wAGA R AeelA 20
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Panax Ginseng C.A. MEYER

extd. with MeOH
MeOH evapd. in vacuo

HA added
aq. soln
extd. with ether
H:0 layer emaTalyer
extd. with n-BuOH satrd. H:O.
r p—1
n-BuOH layer HzO layer

stlica gel chromatography
solv. CHCI3-MeOH-HZ0(65:35:10) lower phase
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} chromatography solv. n-BuOH-AcOEL-H0 solv. CHCl3-MeOH-AcOEt-H0
il | sotv. cHCh- w12 | @241)
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‘1 (63.35:10)
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Fig. 1. Geinsenoside Rgl extraction from the Korean

ginseng C.A Meyer(2fx} exid..extracted evapd.:evaporated
ag.: aquatic satra.:satruated solv.:solved

CHCI3-MeOH-H20(65:35:10), lower phase) ©] %A} f4vjs 2
2]8 o5 V detector QA Ak (K2C03 25 g ¥ KMnO,
25 g& 5 500 mief] £38)e 2 AAZS #<18}¢] Fraction

‘(Fr. [-Fr. 528 Hejsia gold X3S 7of 25 ¥
THFig. 1).
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2 A¥d A 25 A 8394 Langendorff #5
%] (Hugo Sachs Electronic type 830)% THFd-e #E<t 6

mmbge] 4R JReE Ee EARe st
HF BAHEALE FU5S dgie) 489 49 L=

= 37Tt AEES & ¢37]|(EI0 TECH)E °]“§“f’}°ﬁ
frsigon, BRe IR B4 49

Eke] 600 mmHg ©]4, pH 7.4 7} HE% 3}gin ¥ %"—“.—E—

Q>
Krebs-Henseleit 53198 AR2-3)3it)
’f—i%’ %E— w4 9 dA JAS A 9

FAFBEIL 20% urethane(7 mg/kg)
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Table 1. Compositions of Krebs— Henselelt solunon

Glucose
Na Pyruvate

Zt.

#HAERS 23 Latex ba.lloon(No , 02 m)= AF9isle] =

A AXAIA o)) ol 510 mmHg HEE 533}
At

Latex balloon®| 2% “17z2} F4 AEEES o€ Wiy
o] ¢17 38} Polygraph (Grass, model 79)5 E-8}e] AlFE<
AAALAVPH AT 5 Edyd may e SAGC) J)

AL B AR IEAE B B G BRae
1 £7F 2o} ¥4 #5737 GOT, LDH, CPKE A 385l

z 20 £71 njAedy] BE7 A5 A
45 28 15 22 Aelef 52

AN o
4

GOT(Glutamic Oxalacetic Transaminase), LDH(Lactic Dehydro-
genase), CPK(Creatine Phosphokinase)S &4t x5 A
BT L ANEE F) (Table 1)

2) GOT, LDH, CPK
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Table 2-1. Changes of heart rates in ischemic group Table 3-1. Changes of Left ventricular pressure in ische-
T T 7 mic group

228 216 164 182

216 194 170 192 85 60 80 115
264 240 160 185 80 70 120 140
264 228 160 180 75 60 100 120
192 180 180 200 85 65 80 120
216 180 170 190 90 75 75 115

80 65 85 125

230.00+28.82 206332544 167.33+7.66 188.17+=7.39

82.50+5.24 65.83+585 90.00+£17.03 122.5%9.35

pf ; perfusion repf ; reperfusion
pf ; perfusion repf ; reperfusion (p<0.005)

Table 2-2. Changes of heart rates in normothermic group Table 3-2. Changes of left ventricular pressure in norm-
othermic group

204 180 180 146 160 168 S
202 168 168 150 162 170 75 85 80 80 105 120
216 168 228 168 180 180 80 80 78 85 110 125
228 192 180 160 168 174 75 80 80 85 100 115
228 192 188 164 174 186 80 85 85 80 105 120
180 185 200 164 178 180 75 80 80 75 106 125
20967+ 180.83+ 189.33% 159.67: 170.33% 17633+ 65 7> 7 80 110 130
18.35 10.93 2157 8.73 833 686 7500+ 8038t 7967+ 8083+ 10600+ 12250+
548 376 327 3.76 374 524
(p<0.01)
GOT:= Reitman-Frankel 2.3 Z484=d 550 nm 3H73
o 37 ER=F FAs19en, LDHE 34 712
EE: Yol &k R o 2, Epal Aot (mmHg)
=7 }.oﬂ 570 nm j}JA ’a‘o ]o]] 1 ’a‘o—l—" "‘7‘6]3]' ‘:}
£g CPKE ZFobAl 4k 7AYoz 5745}k 560 nm 3 HAAe HEr] F ABFA HEY T F A=
o) 37 SAs ST 82501524 mmHgol4] 65.83£5.85 mmHg® AT FH2E
3) =xxlo| £ He| wgog AFFAAE HA7E AFEAE 7L 9000
+17.03 mmHgol A 122509.35 mmHg® #A4lAdste] 44
RE 2ANE BT EF o2 BASGeR BAH ez fsh] F/MEE Helaor(p<0005), AN X
$AL Student’s ttestS o1-4-31¢] AR ZAAE drre A #Hib) folod ARTedNE F
Aoz Fo8lA AL F7HE EHcHp<0.01)(Table

4 ! § 3-1, 2).

1. MutE 3= (beats/min) 3. A2 F&(mmHgmsec)
Az 2289 AR +dpdt maxE SA3NGEd HEA
A8 7+ 5 dardde AFA 23000t 72 gxFoAL 235833532626 mmHg/msecelA] 1816.67
380 ABEAE 2063312544 R LT £35449 mmHgimsee AT WP ARFeIAE 191000
W AYFAE 1673317.66 3/EolA 188.17£739 3% +9529 mmHg/msecell 4] 2316.67% 143.76 mmHg/msec®. ZL7]
o2 Zyslant ARLE FAAE FEIIAE dxTe =715k ATrt Yo w(p<00]) AALE FolAE BF A

Wa) ARTARE 27hHE Ao} Uhskehmable 21, 2). 7ol Az g} Z7lsg e ARTAN FAHeR
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. Table 4-2. Changes of +dp/dt max in normothermic group

1800 2000 2000

QA ME Ginsenoside Rgl Mixturesel A2 H35 53}

1800 2100 2400

2100 2500 2500 2000 2200 2500

1500 1650 1800 1850 2150 2450

2050 2000 2200 1800 2400 2700

1800 2100 2250 2000 2450 2800

2000 2100 2200 1900 2250 2600
1875.00+223.05 2058.33£272.79 2158.33+237.52 1891.67£91.74 2258.33+139.34 2575.00%£154.11

(<00

#2187 $7H& B3chp<001) (Table 4-1, 2).

4. Coronary Blood Flow (ml/min)

As BRIV wlE] S e A3} olg AwjsigiA
gh AAEE T F dE2PdMe #57 AsHn 9
fL B BRF H3h AL dgld v AR e
e G9AT F7F ke 2ok

off
X,
_Ilﬁ
b
do
o,
X

=
=3
LDH, CPK 25 #H&¥7] & A7dFA 3] Al
o] 87| o]He A7 A EAZ F4A B} AL
£ X thTable 6-1, 2, Table 7-1, 2, Table 8-1, 2 ).

d
2

o =
QT Aze s FFHE W77 AdEH 5 Eue)
ulA 3zl vt el AFs A|7ke] AupEA W
37k A= o] Ax virtd R oz AW} Jennings”e] 2
st 158 o]l HEeME 23] I} YA gteon
HYAZte] A= WA Zbanddt ZAHE7} AAET mito-
chondria W] w7}l Fxo] wzrl #2=m 3 A7t o
4 ATEE AL BE AEE o] dojdrtu gl
AT e it F8 71dezzE A4k oxygen
free radical)®l] €3t O, paradox®} AR G 2k Car+
paradox 13T #o]aF JPsf 49 Fel7t glEr o
% 0, paradox$} Ca++ paradox= ATFA) o A sl= A7

F &40 F2 1HeR FEA glen dola sjgad

Table 4-1. Changes of +dp/dt max in ischemic group

Céntr

Copfn epf - ,

2300 2100 1800 2100
2350 1600 1850 2200
2200 1600 2000 2400
3000 2400 2050 2350
2100 1500 1870 2350
2200 1700 1890 2500

2358.331326.26 1816.67+354.49] 1910.00:£95.29 2316.67143.76

pf ; perfusion repf ; reperfusion (p<0.01)

a9 e A 27) ¥ Bk HE 2y #
8 7AeE geA gk golaF ek of 409 1A
ZheEE 24t Qi AEA Y fed golad i
=& AT A, XA, FzA
TEF I 2 A Qi 7k, Alx)
i AR S 2d golag a4
T FAANE golaF o EAst] AX &4

A FAT 714 G AX B A E s olaE
gto] EAAAAN &40} MEAZ Felso] AZAES
A7F 2370 o]H 3 golaF T A st B HY)
AT Az Hed, Aslehs W) 27 BAHoz 98
717e] ZAojAlel wlet Zd BA o] €F £71 Hel Y
A& A gz AYAZR A ABFA AE &

el A
o

o
¥ st AZEAe] WY

- 571 -



Ginsenoside Rg! Mixturesel &2 2553}

Table 5-1. Changes of coronary blood flow in ischemic

12 12 11 17 18 17
11 12 12 17 17 18
10 10 10 22 22 24
11.5 14 12 21 24 25
14 12 14 21 22 22
14 12 16 23 24 26
1208+ 12,00 1250%= 20.17+ 21.17x 22.00*
1.63 1.26 2.17 2.56 2.68 3.74

pf ; perfusion repf ; reperfusion

Table 5-2. Changes of coronary blood flow in normother-
mic group

10.5 6.8 7.0 17 19 21

20 12.5 11.5 19 20 21
14 16 18 18 18 20
18 20 20 20 24 24
15 16 16 21 22 22
10 14 14 24 24 26
1458+ 1422+ 1442+ 1983+ 2167+ 2233%
398 4.42 4.69 2.48 2.56 225

e ARES AFA AR ATEde dE 3
#5 2astn Qo 23 o8 7k FEE 08
AAES AZolx A7 HE Ao @7 HE
(ischemic preconditioning)
< nlaste] 29 dr)7te
Aol Zgtha st o] AxAsr} ATe
#2371 ok wEsi”

A —)‘E A A 93 o R o7 ARAELS
Tz 2% IS RS
opromazine, verapamll, nicardipine, aprotinines 1¥ FAIE ©|
23 A9 B3 31k E3] aprotinined T =,
ﬂali%ﬂ E 41, sl mERAL AAe} TholaE EiY

o

- >,

2 o
gl
o
3%
32
)
o
2
2
>

o2

=4, trifluoperazone, chlor-

t!)"

$9 i oA, ATAZ oA F

A2 2]
1998;31:567-75

Table 6-1 Changes of GOT in ischemic group

pf : , :
54.9 72.2 59.8 55.4 67.2 48.3
55.6 84.2 82.5 44.7 48.2 42.1
77.2 99.7 96.2 40.4 62.3 479
61.9 82.4 70.1 47.4 64.2 45.3
42 79.2 69 53.7 60.2 50.7
54.2 75.3 84.6 33.6 50.2 47.5
5763+ 8233+ 77.03%f 4533+ 6027+ 46.50%
11.57 17.21 13/15 8.21 15.32 2.74

pf ; perfusion repf ; reperfusion

Table 6-2. Changes of GOT in normothermic group

20 min

504 46.9 374 68.3 534 53.4

48.9 45.2 47.6 57.8 60.3 56.5
48.9 51.7 39.3 51.3 49.7 54.4
51.0 44.5 353 54.5 41.9 62.3
48.9 45.2 47.6 57.2 429 46.3
54.3 47.7 42.2 54.4 47.6 54.6
5044+ 4691t 4160 56.83% 48.67%f 3417%
2.11 2.66 5.18 591 7.12 5.15

MakotoS"?& aprotinineo] A2 ¥ 7)o A= AT
Aol 27) Astsbd, Jejebe AslE: YA st AT Y
0 ARF F AT £ IR AR 71 FE pT B
#2 ez sfgon, YA o] dAFYe] 58
AL EF apotinine?] ATRI EHE HU3 } ot

H AL A B AL Akl dEiAe AEAal
bF AAZ FA FE Qi 7S5 g 2 4
2 AFo) gk A A Als xar 2A ‘foﬂi
a3 AR dA AEg JdH FEAE dFe] 9%
o S QA 284 BEEAS Eo} dshEche A%
o] kO o] Qe 22w U3} (Aminceac) 4
Panax)ell &3l thdA 2EFEA, PAME 2 FeE
4t (Ginseng Radix)o)2} 319, v} ahd 23 A
olgl= WA o #9 AFelM FEHL YT o2 U
QAtell wjs) 2 st AR FHolur] dEel oA -
e To] XA 5l9)on 18839 5U Ness Von Esenbeck
9 MM “lcones Plantarum Medicinalivm”ol]A &= A&
Panax Ginseng C.AMeyerZ E7]3}5ich

olg gt Ak Tkt AEE Thet

g ok r°“ m

Qe 71 4R
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Table 7-1. Changes of LDH in ischemic group

elat M2 Ginsenoside Rgi Mixtures2l A2

Table 8-1. Changes of CPK in ischemic group

- Control Group

‘ repf. pf pf ' isc;l'xrermia;?:
13.7 13.7 15.6 10.2 8.5 45.4 10.5 6.5 36.2 7.2
18.2 342 22.7 15.2 5.6 34.5 6.4 52 30.5 6.0
14.5 20.5 18.2 123 9.5 77.8 7.1 6.3 552 32
14.4 16.5 14.0 11.9 113 453 8.3 7.2 40.3 6.1
25.2 24.1 254 15.2 11.3 42.3 10.5 6.9 320 6.2
18.5 26.5 22.4 18.3 5.6 34.0 6.3 55 30.5 42
1741+t 2258+t 1972+ 1433+ 2420+ 15.17% 863+ 4655+t  8.18% 6.10+ 3523 512%
4.33 7.39 4.48 4.23 6.27 1.98 2.58 16.13 1.93 3.10 12.45 245
%pf ; perfusion repf ; reperfusion pf ; perfusion repf ; reperfusion

Table 7-2. Changes of LDH in normothermic group

C‘o:ntrol‘;”

60

Table 8-2. Changes of CPK in normothermic group

Control. Group -

20 min 40 min 20 min 40 min 60 mi ‘
13.1 15.6 14.6 15.7 16.9 16.6 6.2 12.1 6.3 8.7 7.2 7.4
15.2 24.8 17.4 15.1 18.6 17.9 9.5 27.2 10.9 10.4 7.2 7.6
15.6 15.6 17.5 16.9 18.2 16.8 12.3 10.4 6.9 8.7 104 6.8
15.6 14,7 16.2 13.5 15.7 13.4 9.0 14.5 8.4 7.9 8.3 6.7
132 15.6 14.5 18.5 16.5 16.7 6.7 13.2 7.4 6.4 9.3 7.3
15.2 15.6 14.5 19.5 16.6 16.3 9.5 20.1 15.4 12.9 11.2 9.7
1469+ 17.02x 1583* 1607+ 16,50+ 15.67=* 8.87k 16.25+ 9.22+ 8.50+ 8.67k 7.00%
1.19 3.86 1.41 2.19 1.22 1.37 2.21 6.30 3.43 2.17 1.63 1.10
Aol ARoEM AR, ©, A4 JEE, A4 £, vg EF Takagi 't AN 7 £ ] oiA 53] Hefel &
al, vllE 52 & 4 gich o 14t did £37)Ae v AFE FE& Lot LR, 4E ASAAFTE
A &% d3Ae 19509 FulrtAe dgAder|& ) T8 olenoic acid glycosided] ginsenoside Ro, pro-
dfied AgAl A% Az 83te] A5, 3 B £ topanaxatriol glycoside] ginsenoside Rgl 57 Q14F 3 &
el AFE B ook 23 4k wigAle] £e) AA 2 & % ¥ saponin F-E L2 FAel| o3 n¥ A Fiolr, o
o] WAL we} F o]AFl FEFe| gt o4 d¥ HAA FE= EZL  protopanaxadiol glycosidedl
7F gl F e ‘11 a1 7é5"}7]' cheFstAl wE = glch ginsenoside Rblo|2tsL ¥ w3}gic}

=

|

1 AT Aan
}‘ x]-_g_ ] o]

M ‘:]1
XAl ER-Yo] #el¥9l1, ginsenoside ROS] Aol £
F AR A4, 2} 4eaT A%, F9EN} F¢H) 9
=& Folslg 0w ginsencside Rgld 55 T8 4y
S AE BT Qg Faldtgoha i

A Saito =" 914k saponin % ginsenoside Rgle] &
el w5 2 719389 A wAE 2E SYsidA
]/}-} z]-_s.oﬂ n}]a}- AHL,,]S} Q_}az] ;O-_Q_E_ 5{1'3}931:]»'

£3] ginsenoside Rgl¥}F Rb19] Zr&-of tisiA ol AE<
A AE AN dEAe] B g A Y
s o] 9,0‘%7 el Rolo] £3a AL &
AZRA s A= aRE FEdn 39

o

-—_

£
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o
plote
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BHAlA FH Y-

Al
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o
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A8 ek
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=

=
=
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Y] phosphocreatine 2]
ko] HA3| Zr =gtk sk o]t AdE AX Ud
| oA G BAS AT wAS gl 2AET

o g mTE o oA A FAel J1deeka z‘f}&i
o) &g $E WFelE 43lo] slek Byl
2079 AlZ Y Na"K' ATPase

b A 2 A s ARE] QA AX U G A %
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2 AFR

olglgt Ao TA3Y &5 5 A
A FANZ F AR +588 543 FY9T 2HE
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2ol wale adel A 23
A FAeAe AAeE D A% 01*—1% Al EA7Y
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.
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