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ABSTRACT

The Effects of Gamigunshimtang on the Ischemic Heart Disease
& Heart cell in Rats

Jung-mi Park, O.M.D., Sang-kwan Moon, O.M.D., Chang-nam Ko, OM.D., Ki-ho Cho, OMD
Kyung-suk Kim, OM.D,Hyung-sup Bae, OMD., and Kyung-sup Lee, OM.D.
Department of Circulatory Iﬁtemal Medicine, College of Oriental Medicine,

 Kyung Hee University, Seoul, Korea

The effects of Gamigunshimtang on the isolated perfused ischemic heart in rats, heart rates, left
ventricular pressure, cardiac blood flow and cardiotoxicity were studied in HSCZ2 myoblast cell,
myocardial slice culture

The results were as follows:

1. The administration of Gamigunshimtang to the rat recovered effectively heart rate, left
ventricular pressure and flow rate from the experimental ischemia in perfused rat heart. The
release of lactic dehydrogenase after the ischemia also decreased compared to the control group.

2. The administration of Gamigunshimtang to HOC2 myoblast culture enhanced the cell
proliferation and protected against doxorubicin and allylamine induced release of the lactic
dehydrogenase into the culture medium. It also protected effectively against doxorubicin and
allylamine induced decrease of Ca ATPase activity and the increase of NADPH-cytochrome C
reductase activity in the microsome.
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3. The administration of Gamigunshimtang to the rat myocardial slice culture protected effectively
against doxorubicin and allylamine induced decreases of protein synthesis and ATP content, and

increases of cytosolic enzyme, creatin kinase into the medium and lipid peroxidation.
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Table I. The composition of Gamigunshimtang

gHoFg A o4 & =%
EH T Cyperi Rhizoma Cyperus rotundus L. 4g
e ¥ | Zizyphi Spinosae Semen (parched) | Zizyphus spinosa Hu. 4g
oA Crataegii Fructus C. pinnatifida BGE. 4g
B R Citri Pericarpium Citrus unshiu MARKOVICH 4g
$ B Pinelliae Rhizoma Pinellia temata(THUNB.) BREIT. 4g
HE Aurantii Immaturus Fructus Poncirus trifoliata RAFIN, 4g
B Cnidii Rhizoma Cnidium officinale MAKINO. 4g
& it Atractylodis Rhizoma Atractylodes japonica KOIDZ. Ag
B it Atractylodis Macrocephalae Rhizoma | Atractylodes macrocphala KOIDZ. 4g
HERE Poria Poria cocos (SCHW.) 4g
Bk Magnoliae Cortex I\V/éa[l[g,g?ha officinalis REHD. et Ag
B % Pogostemonis Herba Agastache rugosa 4g
(FISCH. et MEYER) O.KUNTZE.
w1 Amomi Fructus Amomum xanthioides WALL. 4g
5= »Horde.i 'Fructus Hordeum vulgare var. hexastichon Ag
Germiniatus(parched) ASCHEPS. ,
A Massa Medicata Tricticum sativum Linne 4g
Fermentata(parched)
A % | Aucklandiae Radix Aucklandia lappa DECIVE. 4g
S B Jujubae fructus ﬁgﬁgﬁ; jujuba MILL.var. inermis Ag
£ B Zingiberis Rhizoma Recens Zingiber officinale ROSC. 4g
B OEK Glycyrrhizae Radix (broiled) Glycyrrhiza uralensis FISCH. 4g
® H Coptidis Rhizoma dcizps) gst;aE?&MAKINO' var. lg
7 Zn Bambusae Caulis in Taeniam Phyllostachys nigra(LODD.) 2g
TOTAL AMOUNT 79¢g
248 A& EH&'EP_E 3z, dgs uid 13 Modified Krebs-Ringer’s bicarbonate buffer
Im¥ 10¥ 5¢ AT FH3% 3—1—% TSRS perfusate™ 117mM NaCl, 6mM KCl, 3mM
EoFgo=z 6}&] 55]% -‘%—01. 1X]7F S FHE CaCl;, ImM MgSOs, 05mM EDTA, 16.7mM
AZaZd s £ & 40% ool AFE FH glucose, 24mM NaHCO:9] Z=AE 7HAw 95%
£3ty .I:{TKEJHEM] BES AYstd 9@ Oy 5% CO: EF7I2E d&5¥ o2 ik TF3
o WwaoT ROmmHgd YA YH¥oz gz AT, BFA 2= 4¥ BAE 59 37C
Al

B3k

2 fAsgen dede = g8 AN
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ALt £35S EA3N) A8 5
AE P& latex FA(No 5, volume 0.2ml)S %
g 7L E5 FAH €3 Stathams

P23dB ¥ % #7](Gould-Statham, Oxnard, CA.,.

dZsd. FAAY ¢EHe two-
channel direct-writing recorder(Gould-Brush,
Cleveland, OH, USA)l <& 7ZISHAx
developed pressurex 37| ¢¥€3 o|gr] ¢
g Alol9] zpolE o83 AMsdYh 715FH 2
i ALE 389 AL Franconi 59 W3
B o 23 FAHAT. FFE AFE 15870
¢tH71E 71 F A E baselines oW
e £0% RNE 281 E2EHRES 24
ok EmAde #F 9HE U FER B
A2FEE ADE F 1583 FPIAeH, B
#ERe A7 9B E A do] FoEH AF}
AtH?, ABFAY BFFL 2-68 Aol 5
B2 Aoy, LEES ELERS AT
F A 308 F A3t &8 ARFA
%% LDHE Rolrd #FAA F37|E °| &
3t 340nmolA] EBEE 487 2RI
2535)

UsA)d

=

2) LR (myoblast) &R

37 AFAZLAEE  Dulbecco’s modified
Eagle’s medium(DMEM)d] 10% fetal bovine
serum2 F7HE v E ARt B% air/ 5%

COz BiF7) ol A vl Fslg ot

@ Mienm &EnE>>

A% ZAAEE 14 x 104 E/welld] ==
96-well culture plated] <74 297t wigg *
0.1% bovine serum albumin, 1mM glutamine,
antibiotics® ¥ 33 DMEM# Ao A AL 1/100,
1/200, 1/500 € 1/1,0009] =2 FHAHA He
@ ¥ 79 E¢ wshdch Wridel Buw
1mg/mle} MTT solution (3-{4,5- dimethylthiazol
-2-y1]-2,5-diphenyltetrazolium bromide)g 50u¢
/well® 23 4AZ7HE ¥ e FEtH ) Plateg 10
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E2F 600rpmol A dAEE S F uigd s A
3}1 dimethylsulfoxide 15048 ¥& ¥ 540nm
A EF=E FAHA

® Lactic dehydrogenase(LDH) #&Z>

A ZUAEE 1 x 104E4 60mm petri
dishel &4 72417 WFF HEE 1/100, 1/200,
1/500 2 1/1,0008] =2 3|A5A st 48
Azt o wjgsgsh. AEE HXE ol ¥
A A3} doxorubicin(30 #M) =X allylamine(10 z
ME s 8A7 WY T w e 24
3l LDHE A4t Cuvetteol] 3mle 712
£ 8(35g K:HPQ,, 0.45g KHoPO4, 31lmg sodium
pyruvate, H:O 450ml), 50u¢ NADH £ %%(42mg
NADH, 45ml 1% NaHCO3)# ®jx] 200pL& %
He ¥ M0nmolH FFEE 457 SAHSAT

® Ca ATPased ‘#iE"

A% ZHHEE 1 x 1004E4 100mm petr
dishell &7A 2443t WgF M2E wixle] A
2 1/100, 1/200, /500 R 1/1,0008) FEZ 34
A Agste] 2447 o wigsidd 2 F A
A3l doxorubicin(30xM) T allylamine(10
M)E F7lste 2422H8 Wi FAI AT e FTEA
AEE A3 01M phosphate buffer2
Teflon-glass homogenizerE ©]€3l homogenize
AlZl & 9000 x g oA 158 dAE=Ed = &
F9E 105000 x gollA 1A ARt
microsomal pellet& LATE Cuvetteo] 2mle]
reaction buffer(2omM HEPES, 1256mM KCJ,
2mM - KoHPOs, 4mM  MgCly, . pH7.4)$F 6044
microsomal protein(0.5mg/ml)& ¥ 100zM
NADPH, 1004M H0, 54M FeChE HIF
308 Fof 20u4M CaCls, 30uM arsenazo(Ill),
100#M ATPE #71% 654nmollA 108 B¢ &
BEE SAHHAUT

@ NADPH-cytochrome C reductase JHtEEE
wE
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A% ZAALE 1 x 10HAZH 100mm petri
disholl &A 24737 WiGFE, AZE wiAe] Ao
< 1/100, 1/200, 1/500 ¥ 1/1,0008] T2 354
HA M3t 4N © wiFact 2 F 7
A3} doxorubicin(30 4 M) HE+= allylamine(10 p
M)E A2lste] 24X o] wjFAF L WidER
T ME2 XE microsomes EI3YGTh
Cuvetted] 1mle] cytochrome C(0.125mM), 0.2ml
KCN(15mM), 60p¢ microsome (0.5mg protein/mi)
€ ¥& % phosphate bufferg 713l volume&
24mio] H%E 34t 10mM NADPH £
01ml & 7} ¥ 37°CelA 102 < 550nme]
FIEE FHAk

NADPH-cytochrome C reductase A EZE
extinction coefficient = 2lcm”mmolE ©]-&3td
A50nm x  1,000/21 x 25/mg microsomal
protein®} F2o] Q& A4t nmol/min/mg
protein®. & A EHY T

- 3) OB (myocardial slice) E& .

Myocardial slice= Parrish®9) #Wg*e] uwat
nHEdh. F FHE AFEZ g5 FA F
ZA AZAE HE3te] 4°CY calcium-free buffer
o 27| bloodg AAE F ventricled atria%t
Balste B9stAl § 3 8mm biopsy punch®
tissue coreE® "HE9] Brendle/Vitron tissue
slicer(Vitron, Inc., Tucson, Az, USA)E ¢F 350
u FAL sliceE THEJTH Slice:= titanium
screen holderdll loadingA1# 6well tissue culture
plated] wig3tAct wjgde2E 25mM HEPES,
24mM L-glitamine, 84ug/ml gentamicin, 5%
fetal calf serume] ¥ Waymouth’'s medium
£ ALg3tgh wigde] ZAL 1/1009 A E
=2 H7}8l3 doxorubicin (10°M)# allylamine
(10°M)E 718 & 24A42F  uigsiEA wud
34, ATPZ, creatin kinase #AEY 2
malondialdehyde A3 #FE Z3dgc. ©Hz
F4FL Smithsel WE*o} @} *H-leucined
e 2359 ATPHS Krickad) 8%

w} luciferin-luciferase bioluminescent assay 2
FP3tAct. vgFd WY creatin kinaseFS
SigmaAl9] enzyme kit(catalogue 47-20)& A}
23l ZAH3Yen lipid peroxidationZF-e
Halliwell  Gutterige®  23%d]  atg
thiobarbituric acid¥ ©.£ malondialdehyde &
2 A3 At

4) et ot

2E A¥AIe AL student t-testE o] &
3t folAde AEFEAT.

. AlEds

1. WHOR ERES olSe Bl of
gt HR

Ry HBNP) UE ZHE AFH A%

o WA A4e YEse] BFUL 8% A

dqEe S8t

DHBEHEE g2 4% 2951+ 34beats/min
oA AAFA 28+13beats/mine 2 FAS 74
HA4E 1y Fou #Y R FHA 220
+15beats/min°| A1 A #FA] 158+30beats/min e
2 giZFd b)3te P<0.059 HEM U= Ein
2 Bo FHTable O Fig. 1).

EOSERY 3 a9424s dxey 3%
71419t 151 +34mmHgdll Al 4384 38 £
ABFA 1245mmHgE A% ZA2rE4E B
o Ad HIUFL 143+B5mmHgol A ABF
53+23mmHg 0.2 P<0.058 HEH U: 3=
g Ho F9tHTable I, Fig. 2).

A3 Y FUF BEERES d2TY
2 115+ 23mi/minsl A ATFA] TFFo] 48
L3ml/min® 2 411+31%7} 3yEHPe} Ae
BEAqd7e 125+3.1ml/minA  AFFA] 83
21m/min® 663104%< HEL Ho F9
(Table IV, Fig. 3).
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#5dvel LDH B o@ Z32A:
Hze 2% 494 H¥ 425 FRAYE
#&¥ LDHY €4=7} 0.24%0.02units/min/gel

Table M. The effect of Gamigunshimtang( i
‘ B@0%) on heart pressure after
ischemia in perfused rat heart.

900 79 TJFE 0.15%0.04units/min/g ©.2
4 AZs) £402 Qg LDHY #&0 W2z
of Hlehel P<005S) HEM e MAE UEHY
tH(Table V, Fig. 4).

Table II. The effect of Gamigunshimtang( i
sEE0E) on  heart rate after
ischemia in perfused rat heart.

No. of Heart rate(beats/min)
Groups : -

animals  Perfusion Reperfusion
Control 3 205 + 3¢¥ 28 13
Treated 3 280 £ 15 158 = 30"

a): Mean * Standard error.

Rats were administrated Gamigunshimtang
1ml/day for 10 days.

= P < 005

350 -
300 -
250 -
200 -
150 -
100 - .

o
o
1

Heart rate (beats/min)
[~3

Control Treated

Fig. 1. The effect of Gamigunshimtang( J1%%
. f048) on heart rate after ischemia
in perfused rat heart. Rats were
administrated Gamigunshimtang 1ml/
day for 10 days.
O Perfusion, @ Reperfusion
* P <005
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No. of Heart Pressure(mmHg)  Developed
Groups .

anmals Perfusion Reperfusion Pressure(%
Control 3 Bl 12f 5 075
Treated .3

M+tB VW 22.39

a)Mean * Standard error.
Rats were administrated Gamigunshimtang
1ml/day for 10 days. '

* P <005
Fi
g S 200 4
. 2. :E:
The E 1507
(4 .
effe 3 100 - _ ) *
t £ -
© € 50 .
Of ]
@ ———
Ga T 0
mig Control Treagd
uns
himtang( sk %) on heart
pressure after ischemia in perfused
rat heart.

Rats were administrated Garrigunshintang
iml/day for 10 days.

[J: Perfusion, M Reperfusion

*P <006 -

Table V. The effect of Gamigunshimtang( i
L) on recovered flow rate
after ischemia in perfused rat heart.
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Flow rate(ml/min)
Perfusion  Reperfusion

No. of

Groups  animals % Recovered

115 23 48 13 411 = 31
125 £31 83 21" 663 %04

Control 3
Treated 3

a)Mean =* Standard error.

Rats were administrated Ganigunshimtang
1ml/day for 10 days.

* P <005

[
o

_1

Flow rate {mi/min) ’
o o

‘ Control  Treated

Fig. 3. The effect of Gamigunshimtang( Ingk(&
£#8)  on recovered flow rate after
ischemia in perfused rat heart.
Rats were administrated Gamigunshimtang
1ml/day for 10 days.
[J: Perfusion, B Reperfusion
+ P < 005

Table V. The effect of Gamigunshimtang(/a
B81»#) on LDH release into the
perfusion medium after ischemia in
perfused rat heart. .

LDH activity

G

roups (unit/min/g of heart)
Control 0.24 + 0.02¢
Treated 0.15 £ 0.04"

ayMean * Standard error.
Rats were administrated Gamigunshimtang
1ml/day for 10 days. '

P < 0.05

LDH Activity {unitsimin/g)

Treated

Control

Fig. 4.. The effect of Gamigunshimtang( HuskiE
%) on LDH release into the perfusion
medium after ischemia in perfused rat
heart.

Rats were administrated Garrigunshimtang
1ml/day for 10 days.
* P < 005

2. O RIRMEME HEAM FEamE of
ot YR

HOC2 A% YA X ‘Ao s Hd9 &
e AES 8 DS 00550100012(Absorbency
at 540nm)olA HIE HIFEX 1/100, 1/200,
1500 2 1/10002 A Xeffde] Hrtste 74
F¢ WiAZAS o 172008 1/1009] FEol A
0.0770£0.0019(Absorbency at 540nm), 0.0890+
0.0031(Absorbency at 540nm)Z thEZol w8

- P<00BY HEE e EME B FATKTable

VI, Fig. 5).

A% ST AF E4EZE daE) &3
7} doxorubicin® allylamineo] 2|3 LDH®| &%
of tigt BAY BIFHE AEF v, AEF
o doxorubicing 7}ste] Higst® MES) I
Ate} o]§t IDHY €22 wixu LDHY 4%
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7t dxF9] 514+29%=2 F7HE A 2y A

d& XY F& LDHY #Eo] 4 #: 3

2 R, 53 12003 1109 FEAHE o

Z7ol vl 398+17% 376+10% T F7HEUT

Allylamine$ 2§ 7 LDHY #&0°| =T
of vla] 209+10% F7HE Ao HYE 1/1000
 1/5008 FHAsER H7ME T2 134178%
127153%2 =729 150%°]3t2 A=A o
1/2003} 1/1002] FE=AE 22 106+£10.3%<
102+52%2 2T $A8 AE2 JEIY
tH(Table VI, Fig. 6).

Doxorubicin® allylamine®l €3 Ca ATPase
B Zad diFg Ade EFHE AFE 4t
doxorubicin®  wjg¥de]  Hrlsted Wi FE
microsome s £2]3t9 Ca ATPase 84XE &
2§ A% YERZL 00020000044 A645/mine]
I doxorubi- cing wjgde] H7Hg & 0.0005
+0.00012A645/ming tiZFe] 1y P<O.05=
HEME A EAHAoW AYE
1/5009] =2 Hrbsted doxorubicin® 7
43 F& Ca ATPase BAE7} 0.0020+0.0003
AAB45/minst 0.0020+0.00024 A645/minZ  ThZ
9 FFo2 HEHAA Y 1/200% 1/1009] &
drE HFL 233 dzTo H] 00030+
0.004AA645/min, 0.0040%0.0003AA645/minZ
P<005el HEH U EBRE 2A FUh
Allylamine®] 7Z-$olx ZAL FAd Ag &
< Ca ATPase 84 %9 #4E AFRHoE B
38 FAch B3 12009 HYEE A o
}-'E_L 0.0029+0.0002A A645/mindl| tﬂ 3k, 0.0036
+0.0002AA645/min2 E3le] P<0059 HEM
A ®iE JehAAHTable VI, Fig. 7).

NADPH-cytochrome C reductase®l tigr 73
o ZIE AFT vl HOC2 AFZY AR
doxorubicing #7185t gt NADPH-cytochrome
C reductase®] BA=r} &7 0.36+0.042nmole
/min/mg proteinell ¥]8} 0.97%0.071nmole/min/mg
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1/1000%

protein® 3A F7FEAT. HYL 1710003
1/500¢) 452 F7Me L doxorubicinFt
Aggd T =& 0.7610022nmole/min/mg
protein  0.74+0.013nmole/min/mg  protein&.E
P<0.05Y HEH e FEE B FUeH
1/2009] 345 zoME dzTH FAY 042+
0.052nmole/min/mg proteing 3| BHULY HE
#He Qi 1/1009 FEdAE 0.12%0.035nmole/
min/mg protein® WZTEOE o ZAHA
Allylamine®] A$% doxorubicin® #AM A
£ 2o Fo] A4 172007 171008 H§4 FET
A= 0.52+0.052nmole/min/mg protein, 0.39*
0.061nmole/min/mg proteinZ allylaminecl] <] 3|
1.17£0.042 nmole/ min/mg protein® S7}&
NADPH-cytochrome C reductase®] A4 =7} ol
Z7 043%0.031nmole/min/mg protein®] F&EL
2 FEEYoU HEMHS gckTable IX, Fig. 8).

Table VI. Effects of Gamigunshimtang( /ngkiE
o L) on cell proliferation in H9C2
myoblast cell.

Groups Absorbency at 540nm
1 0.0550 + 0.0012
2 0.0550 % 0.0013
3 0.0570 £ 0.0024
4 0.0770 = 0.0019°
5 0.08%0 * 0.00317

a)Mean * Standard error.
1. Control

2. 1/1000 Gamigunshimtang
3. 1/500 Gamigunshimtang
4. 1/200 Gamigunshimtang
5. 1/100 Gamigunshimtang
* P < 0.05
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0.10

Q.08

o
8
i

£

Msorbency at $40nm

0.02 -

oo

Fig. 5. Effects of Gamigunshimtang( JnskIEC»
#) on cell proliferation in HOC2
myoblast cell.

1. Control 2. 1/1000 Gamigunshimtang

3. 1/500 Gamigunshimtang 4. 1/200 Gamigunshimtang

5. 1/100 Gamigunshimtang

* P < 0.05

Table VI. Effects of Garmigunshimtang( JisKE«C
) on doxorubicin (A) and allylamine
(B) induced lactic dehydrogenase
release in HOCZ myoblast cell.

(A)

LDH activity (% of control)
123)

Groups

1 100
514
491
476
398
376

<N I SS I N
H H
<,

(B)

LDH activity (% of control) -
73)

10+

7.8

53"

10.3°

52"

Groups

1 ' © 100
209
134
127
105
102

H

S U s W
oW H N

ayMean ¥ Standard error.

1. Control

2. doxorubicin only (A), allylamine only (B)
3. 1/1000 Gamigunshimtang

4. 1/500 Gamigunshimtang

5. 1/200 Gamigunshimtang

6. 1/100 Gamigunshimtang

* P <005

[

Q

(=3
—t

A)

LDH activity (% of control)
8 & 8
o (=3 o
1 1 )

- N
(=1 Q
o [=]
1 1

LDH activity (% of conlrol)

Fig. 6. Effects of Gamigunshimtang( /%L
%) on doxorubicin (A) and allylamine
(B) induced lactic dehydrogenase release
in HI9C2 myoblast cell.

. Control

. doxorubicin only (A), allylamine only (B)
. 1/1000 Gamigunshimtang

1/500 Garmigunshimtang

1/200 Gamigunshimtang

. 1/100 Gamigunshimtang

P <005

* O U1 A W o
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Table VI. The effect of Gamigunshimtang(
BkfE.L%) on doxorubicin (A) and
allylamine (B) induced decrease of

Ca ATPase
myoblast cell.
(A)

activity in HOSC2

Groups Ca ATPase activity (AA645/min)

1 0.0020 *
0.0005 *
00020 *
0.0020 *
0.0030 *
0.0040 *

O S W N

0.0004”
0.0001"
0.0003
0.0002
0.0004"
0.0003"

(B)

Groups Ca ATPase activity (AA645/min)

1 : 0.0029 *
0.0014 =
0.0027 =
0.0032
0.0036
0.0023 *

H

@ A W N
+

0.0002"
0.0001"
0.0003
0.0002
0.0002°
0.0004"

a)Mean * Standard error.
1. Control

. 1/1000 Gamigunshimtang
1/500 Gamigunshimtang
. 1/200 Gamigunshimtang
. 1/100 Gamigunshimtang
* P < 0.05

D O A W N
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. doxorubicin only (A), allylamine only (B)

0.005 - A)

0.004 4 -~

0.003

0.002 -

0.001

Ca ATPase aclivity (AAsss/min)

0.000 -
0004 = 1]

0.003

0.002 -

0.001 .

Ca ATPasea aclivity (AAsss/min)

Fig. 7. The effect of Gamigunshimtang( nskfE
£L+#%8) on doxorubicin (A) and allylamine
(B) induced decrease of Ca ATPase
activity in H9C2 myoblast cell.

1. Control
2. doxorubicin only (A), allylamine only (B)

3. /1000 Gamigunshimtang

4. 1/500 Gamigunshimtang - -
5. 1/200 Gamigunshimtang

6. 1/100 Gamigunshimtang
* P < 0.05
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Table IX. The effect of Gamigunshimtang( i 12 -
HEoB)on  doxorubicin (A)  and f: o
allylamine (B) induced increase of § g '
NADPH-cytochrome C reductase g:f é 0.8
activity in H9C2 myoblast cell. s € os
S E
(A) 28 44
£ E
NADPH-cytochrome C reductase T o2
Groups (nmole/min/mg protein) g
0.0
0.36 £ 0.0422%
1 : a v o 147
2 0.97 % 0071" § o 12
35
3 076 * 0.022" G § 10
, 2 2 os
0.74 £ 0013 s
4_ B g g 0.6
5 0.42 *+ 0052 3 é 0.4
: a
6 0.12 * 0035 g 0.2
0.0
(B)
NADPH-cytochrome C reductase  Fig. 8. The effect of Gamigunshimtang( e
Groups " (nmole/min/mg protein)
Lx%) on doxorubicin (A) and allylamine
1 043 £ 0.031a) (B) induced increase of NADPH-cytochrome
9 117 + 0.042% C reductase activity in HOC2 myoblast cell
3 091 £ 0.022 1. Control
+ *
) - 2. doxorubicin only (A), dllylamine only (B)
4 0.83 = 0.032x 3. 1/1000 Gamigunshimtang
5 052 + 0.052 4. 1/500 Gamigunshimtang
: N _ 5. 1/200 Gamigunshimtang
6 0.39 + 0.061 6. 1/100 Gamigunshimtang
* P < 0.05

a)Mean * Standard error. :
3. Myocardial slice culturedA ZFE:4

1. Control

2. doxorubicin only (A), allylarmine only (B) Eo| Cist ¥R

5. /200 Gariginshimtang 6. 1/100 Garigunshimtang Aol g FAe) aFHE 2FE v wjkdo)
* P <005 _ doxorubicin(10°M)¢ #H7}sld el Ao
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12717 BE] dZF 220+20DPM/mg slice wet
wtoll ®& 180+20DPM/mg slice wet wto=
P<00GE HEM A BIIANoW AAE
1/1008) A=z HIM TolAe 24AL F
gy g o] dl=T 880+40DPM/mg slice
wet wtETHe 480+80DPM/mg slice wet wt=
Z2HAAT doxorubicin®t M F 9 150+
70DPM/mg slice wet wtiths 84 o Z7}5)
At Allylamine®] Z9-%= fAME A%E LA
(Table X, Fig. 9).

ATP# ] tig APy e hz2F Z¢
264X 7 Bl B ATPE ¥z A9 AU
21} doxorubicin(10°M) E¥ allylamine(10°M)
< F7ME T Fige 9¥ARAE AFAA A
g 12A17t% B g7 115+3(nmole/g slice
wet wt)x1000o] 4] 83%2(nmole/g slice wet wt)x

10002, tiZF 110+3(nmole/g slice wet wt)x

100001 4] 70+3(nmole/g slice wet wt)x1000%
P<O0GE HEM UA B U4AT Fde

70+3(nmole/g slice wet wt)x1000, 60+4(nmole/g

slice wet wt)x10002 =ZA ZAFHUG 2y
AdE 1/1009) F¥sxz FAAIF TL
doxorubicin¥} allylamineo] 2}& ATPS] Z4d
Arg 24X 7 & 100t 6(nmole /g slice wet wt)x
10003 90+3(nmole/g slice wet wt)x100022
A28 538 FAHTable X, Fig. 10).

AEZA W F4AQ creatin kinase2] f&o°l
g AP wlgddo] doxo- rubicin
alylamines #7F8HA 24X T ATGAN
creatin' kinase7} F&HE %<& dizF 980*
100Units/L/mg slice wet wt, 1010+40Units/L/mg
slice wet wtol4] 1610+20Units/L/mg slice wet
wt9}  1910%£40Units/L/mg slice wet wWtE
P<0.052 HEH A #mEgon Fde 54
o Agd FL 1220+30Units/L /mg slice wet
wt# 1570+ 100Units/L/mg slice wet wte 2 =
AEAT A Fo nlEA EAE {FEol
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P<O.0SE FE
11).
Lipid peroxidationo] ™% Z <] B35 F e

QA B E A THTable X, Fig.

Be 4P & ¥ myocardial slice cultureo]A]

vjofelol] allylamine® doxorubicing A7}sFA
lipid peroxidation®l ©]3] malondialdehyde®] 3
Aol Y279 60+54M MDA/mg sliceol] 1}l
Z+zh 162218 M MDA/mg slice$} 31516 4 M
MDA/mg sliceZ P<0.052 HEMX UA B
Atk ARE 1/1009] M FEZE  allylamine}
EA HEYd F& 118+104M MDA/mg slice]
I doxorubicin# FA] Mg T& 200£164M
MDA/mg slice® P<0.05Z HEH UA B H
AtHTable ¥ Fig. 12).

Table X. The effect of Gamigunshimtang( i
B0 )on  doxorubicin  (A) and
allylamine (B)
protein synthesis in cultured adult

induced decrease of

rat mYocardial slices.

(A)
: DPM/mg slice wet wt
Groups
Time(hr) 6 12
1 110 £ 200 2020 80 = 40
2 120 £ 20 20 20 480 £ 8
3 100 £ 20 180 £ 200 150 =70
(B)
DPM/mg slice wet wt
Groups
Time(hr) 6 12 24
1 120107 20+ 805
2 120 = 10 u45 +15 330 *+ 60
3 120 £ 10 100 £ 200 110 £ 10°
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a)Mean * Standard error.

1. Control

2. Gamigunshimtang + toxicant
3. Toxicant only

* P <005

—
(=]
[l
o

750

[0

4]

<
*

*

DPM/mg slice wet wt
o
= 8
7] *

12 24
Time {hr)

<
»n

1000 ' -
750 '
500
250

OPM/mg slice wet wt

o

Time (hr)

Fig. 9. The effect of Gamigunshimtang( JusE
L¥2) on doxorubicin (A) and allylamine
(B) induced decrease of protein synthesis
in cultured adult rat myocardial slices.

1. e: Control

2.®: Gamigunshimtang + toxicant

3.a: Toxicant only

* P <005

Table XI. The effect of Gamigunshimrang(/in
2f208) on doxorubicin (A) and
allylamine (B) induced decrease of
ATP content of cultured adult rat
myocardial slices.

(A)
ATP (nmole/g slice wet wit)x1000
Groups —
Time(hr) 6 12 24
1 1065 £ 4 115 £ 3 15 £ 5
2 110 £ 5 106 £ 2 100 £ 6
3 100 £ 2 B8+ 0+ 3
(B)
ATP (nmole/g slice wet wt)x1000
Groups
Time(hr) 6. 12 24
1 100 £ 57 110 £ 3 125 = 4
2 % t3 106 £ 3 9 3
3 100 £ 2 03 60 = 4

a)Mean * Standard error.

1. Control

2. Gamigunshimtang + toxicant

- 3. Toxicant only

* P <005

ATP (nmolig slice wet wt) x 1000 ~ ATP (nmol/g slice wet wt) x 1000

150

120 i
90
60 d )
30

Time {hr)

Time (hr}
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Fig. 10. The effect of Gamigunshimtang( %k
fE2C¥E) on doxorubicin (A) and allylamine
(B) induced decrease of ATP content

» of cultured adult rat myocardial slices.

1. e: Control

2.m: Gamigunshimtang + toxicant

3.4 Toxicant only

* P <006

Table Xl. The effect of Gamigunshimtang( /7
sk %) on doxorubicin (A) and
allylamine (B) induced release of
the cytosolic enzyme creatin kinase
into the culture medium of adult
rat myocardial slices.

(A)
: Units/L/ mg slice wet wt
Groups - .
" Time(hr) 6 12 !
1 600 + 807 980 + 80 980 + 100
2 600 £ 8 1100 £ 70 1220 = 30°
3. 600 = 80 970 + 8 1610 = 20
(B)
Units/L/ mg slice wet wt
Groups -
Time(hr) 6 12 2%
1 590 + 30 960 £ 50 1010 £ 40
2 610 £ 30 1110 £ 50 1570 = 100"
3 65050 1400 £ 60 1010 = 40°

a)Mean * Standard error.

1. Control

2. Gamigunshimtang + toxicant
3. Toxicant only

* P <005
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A
% 2000
£ 1800 : *
9 *
2 1200
m -
g 800
3
3 400 T 1 3 T I }

0 6 12 2
Time (hr)

B.
T 2000 *
$ 1600 *
c .
2 1200
"]
g 800
2 00—

0 8 12 24
Time {hr)

Fig. 11. The effect of Gamigunshimtang( nBk
#078) on doxorubicin (A) and allylamine
.(B) induced release of the cytosolic
enzyme creatin kinase into the culture
medium of adult rat myocardial slices:
1. e: Control
2.m. Gamigunshimtang + toxicant
3.a: Toxicant only
* P <005

Table XNIL The effect of Gamigunshimtang(i
0% on doxorubicin and allylamine
induced malondialdehyde(MDA) for-
mation as an indication of lipid peroxi-
dation in adult rat myocardial slices.

Groups - pM MDA/mg slice wet wt
1 60 + 5
2 162 = 18
3 315 = 16
4 118 + 10°
5 200 * 16"




- fEg s

a):Mean * Standard error
1. Control
2. Allylamine (10°M) only
3. Doxorubicin (10°M) only
4. Allylamine + Gamigunshimtang
5. Doxorubicin + Gamigunshimtang
= P < 0.05
400 7
E
= 300 -
H
Z 200 -
€
2
Q
§1 100
o4

Fig. 12. The effect of Gangunshzmtang( JaBk

#.0:%) on doxorubicin and allylamine
nduced malomhaldehyde(MDA) formation
as an indication of lipid peroxidation
in adult rat myocardial slices.

1. Control

2. Allylamine (10°M) only

3. Doxorubicin (10°M) only

4, Allylamine + Gamigunshimtang

5. Doxorubicin + Gamigunshimtang

* P <005

V. #

sk ORS OIEER, BESEY $45v

IBRIBAEIRT FHE KER, BEE ihsle EfEmM
MRS AHMRE WOREEYd O 2 B

S ZToF= FEol HIYU BLEBES A% A
gro 2 X B e JERHESHE MRELD
B 944 %S a%oz sty $ak

D A9 AllE FE B3I -

g9 H&AA % HOC2 A% myoblast A,
## 9] myocardial slice cultured o]&3 &%
& HI HESFe HEY 4Y EHEIEE
doxoru- bicin¥ allylamine&™*® o] g3}tk
Doxorubicin® anthracyclinedl EF2A4 £
Streptomyces peucetiusol Xl F&F o] LA =
A 24 g a28Y doxorubicin® A# A%
EAE FEsle FFLo] LAY Aol AT
53 1t} Doxorubicin®] Ao gt 574477
2 2¥F oxygen free radical® A EA AF
AE] &AL FE oz duExy Jopis0
Allylamine® EXglolyiozr efEal polymer
o] Aol olgHo] govt Aol benzylamine
oxidase®l ¢J8ll acrolein®E ®idle HASAHL
FEsE Res guA fu
ORISR %S Langendorff®7F 7et E7]
9 AAAFHUE ML ol HEFES AHET
RAEch A & 7ide] & wiAstn dd
N AFE F dE AL zt3 7] g4
AZATe EH in vitro systemSZ o] &
gttt 2 AgdAe 839 B ODBRERE
ol &3l #AHF L AAFE B AW
faste] LREEBE, CUEE BERERE
LDHS WHEYe 238 23 LEMBK
HERfo] THAl 295+ 34beats/mino]d H o]
ABFHA28t13beats/minE  FAFT F2IELE
Bo Fov, k@O RS #7280
+15beats/min®]@ Zeo] AF/FA] 158*30beats/
ming %zte] B HEe B FAth EOL=E
BEol oidt EF=2A HEHE 4¥9y L

e w2 mlo rulo 9

"% developed pressure”} 0.75%2 A< 3EH X

FgoL} RO RERFES 1431 25mmHgel
A REFA) 583+23mmHgE developed pressure”}
22.89%FA <zte] BB AF¥E HAFJT IE
o FE % ABFAY EEERES HEH
48+13ml/mine 24 41.1+31%7} & HY L
o imsREOE  REHFS  83X21ml/minEA
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66.3104%S HEHE T ®BNE 29 FUAL
LDH# &S] WIg ax=Me HEBHY 2S¢
Bl #FE # FFYY LDHRHES 024%
0.02unit/min/g of hearto]Rou, mek@RLE #
B2 0.15+0.04unit/min/g of heart24] ¥iRE¥
o Hs HEH v EHPE Ho FUH 2
o2 pkEOBS A3 Eil KBS BB
o vl €53 MAATIE EHE BY FUG

HOIC2 heart myoblast A|EE ¥ embryonic
BDIX rat heart tissuedld FE3 MEFZA
skeletal muscle®] B& SAES Z1 o] dE

H A AEFEA o] ol&=Ho o AX

o F4¢& gurdoz [Hl-thymidineo] DNAZ
FY5E % A PES wo] AHgsn
o B AFo|ME MTT chemicals ©]-&3}
o FYLda9 AMEglo] Aol e ME oAt
8L Bl A¥X9 FHE& AL S
MTIT €87} AE 23 diatso] A€
MTT-formazan 448EE¢ FB= HHA AX
o] 4 5L A}k £ AP Axt fn
BRiELH-S HIC2 A3 ZUAMEAdA gz
0.0550+0.0012¢1 4 0.0850+0.00312 AE} 4
& ZFAZen, LDHY EHES e RS
A¥E doxo - rubicin® allylamineel] ¢j& F%=
LDHY #EHE7Y dizx2F9 514+20%SF 209
10%2 Z7HEAch 28y doxorubicing 2§
% 7A9e NP¢ 2L LDHY f&ol oz 7
2 AFEE ¥4, 1/1008) F=oNE 2T H
& 376+10%% F7HE A1, AllylamineS 2%
F /10059 Adg H7E BodAE 102+
52%Z UzTE FAE Zx=z IHEHJTH
LDH A= AL A X9 viability test 42
24 Ax7t &399 AEdHe] AAHAY
permeabilitys] W3l7F 7A€ok o
cytosolic £4¢ LDH7} wigdes FE2Ee=
A gl Yo LDH BHEE 4t A9
viability® 24384 3. B 9Ee dye

266

exclusion AR E @4 Q7g dYioew ¢
#HAA Yol Ca ATPaseifitkEol g HE=ZA =
ETL 0.002010.004AAB64/min®) 2 doxorubicing:
wjokdo] Hrtg F& 0.000510.0001AA645/min
2 gz v FHEE A BEIHNeH
1/1008] AYs= HZFEL 238 tzFo ¥
& 0.0040+0.0003A0A645/minE HEHE YT
mE 2 FAU} Allylamined] Z$ol= AHE&
SAld A2 ¥+ Ca ATPase84d =9 74 E
aAHoz B33 FJh 53 12009 HAYF
T HYFL dE2T 0.0029£0.0002A A645/minsl|
H]3te] 0.0036%:0.00024A645/min2 =80 HE
#ode E@meE YUY AZAEL B
Moz 71%g F¥s7] AsAxE Ca¥ homeo-
stasis® RFAAIA FE Aol F239 ol Ca
ATPase 9% o8 Hoz duid g u
ZGA B Ao e Ca ATPaseZ@HE=E &F3)
o MES Ca* homeostasis 715< FAs4ch

- NADPH-cytochrome C reductaseibefEo] oh@

HEZME HICZ 43ZY A X doxorubicin
< 718k sl tlEF 0.36%0.042nmole/
min/mg protein®l ¥]3] 0.9710.071nmole/min/
mg protein® ZA Z7MEH%1, AHE 1/5009]
My Eg A/ FL doxorubicingt 2§
ol ¥]3] 0.7410.013nmole/min/mg protein® &
HEH JdE BALE B o9 1/1009 5%
ol A& 0.12+0.035nmole/min/mg protein= thZ
ZROE o FAHIT Allylamines] 73 -$%=
doxorubicin®} A3 ZA#RE R Fo| A
1710091 g4 FETlME . 039£0.061nmole/
min/mg proteinZ - allylamineo] 8] 1.17+0.042
nmole/min/mg protein® %7+e NADPH-cytoch-
rome C reductase®] BAHE7F diZF 043%
0.031nmole/min/mg protein® +FO 2 3| E-5 o
NADPH-cytochrome C reductase?} B4 % 7}
g IVHez H3s FUh AFAEAA
NADPH-cytochrome C reductase™ Fe®', Fe*'-



- A% 49 ¢ EmiECE B OEMAE WY mokiRone] Ky BE -

ADP, Fe*'~ferritin®] #go| st ole] Z7}
= A EJelA lipid peroxidation® &EAE] in-
activation® ST Y B Mgl NADPH-
cytochrome C reductase# A =2 S35t AT
reduction potentialg& HZstgth
Precision-cut myocardial slice cultures
e AE7E et 22 3AYEY HHE
3t AE wge FHEE AE 7 A7) dEd
A% A7 NZ2E tool2A ZEFE Bu 3
g® 2 dFdME 839 myocardial slice
cultures] ] doxorubicin® allyamineo] <&
E® EAd dig mskfELEe EHE HEE
A3 SAEHE o 9" g9 A, ATP
Zo]l 7Zt4A creatin kinased & 2 lipid
peroxidation®] %7F8 AT RBFFGTh
oA A9 A9 124170 He wge dET
220+ 20DPM/mg slice wet wtell ]3] doxorubi-
cing A3 A$ 180+20DPM/mg slice wet

do I
NN

wtoll Al AL A& sE 260+20DPM/mg slice

wet WtE, allylamineg 2@ ZAfLe dE2T
250+20DPM/mg slice wet wtel4 100%£20D
PM/mg slice wet wto2 oz el Aa)7}
A HAE FHEZF B9 245+25DPM/
mg slice wet wt2 EXA 222 FE gz 3
Aol AHHE AL Bid FAUCh ATPY %9
ol g E348 B9 12413 ¥ doxorubicin
£ A2 A$ 27 115+ 3nmole/g slice wet
wt)x1000°14 83+ 2nmole/g slice wet wt)x1000
2 HEME U BAE Bo FUL A& A
3 A9E 105+ 2nmole/g slice wet wt)x10002
ENEAEZ FE ZAE B33 FUth alyla-
mine®] ALE ARSI djZ2T 110+3nmole/g
slice wet wt)x1000914 70£3nmole/g slice wet
wtx10002.2 FEH T BPE EY FUx
AAg AT A9+ 106+3nmole/g slice wet
wtx10002.2 EA4EFE FE] Z4E Bis F
At creatin kinase®] f&eo) i EHE 29

12417t % doxorubicing HE F§ Uiz
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