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Effects of Soaansintang(SOAT) on the hemodynamics and
electrocardiogram of isolated rat hearts induced by electrical stimulation

Seung Jun Lee
Dept. of Criental Medicine Graduate School
Kyung Hee University, Seoul, Korea

(Directed by Prof. Deog Kon Kim, O.M.D., Ph.D.)

It has long been known that SOAT is effective for sudden palpitation occurring unexpectedly in Oriental
Medicine. However, effect of SOAT on the isolated heart has not been studied yet. The purpose of this
study is to investigate the effect of SOAT on hemodynamics and ECG of isolated rat hearts induced by
electrical stimulation using Langendorff perfusion apparatus for nonworking heart.

SOAT extract was manufactured by water-alcohol precipitated method. Sprague-Dawley rats weighting
120~150g were used for the experiments. Subject animals were divided into four groups, which are
consisted of 1) control(Group orally administered by normal saline 1ml for 14days), 2) sample A(Group
orally administered by SOAT extract iml for 14days), 3) sample C(Group injected by SOAT extract
0.5ml after stimulation, 4) sample C(Group injected by SOAT extract Iml after stimulation. To eviuate
the effects of SOAT on hemodynamics and ECG of isolated rat heart induced by stimulation, heart rate,
left ventricular pressure, systolic power, diastolic power, coronary artery perfusion volume and ECG were
measured using Langendorff apparatus in both stimulation mode(5 volts, 450 beats/min) and arrythmic
mode(S volts, 420 beats/min including 60 beats/min)

The results obtained are as follows :
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perfusion volume diminished continuously.

experimental groups.

1. After receiving stressful electrical stimuli, isolated heart showed the heart rate, left ventricular
pressure, systolic power, diastolic power, coronary artery perfusion volume were all decreased temporarily,
but perfusion continued longer recovery to the control state appeared. However, the coronary artery

2. The heart rates did not change significantly with both stimulation mode and arrhythmic mode, among

3. The left ventricular pressure showed with both stimulation mode and arrhythmic mode, the significant
changes(p < 0.05) especially in the injection sample group. In case of stimulation mode, low concentration
injection group(0.5ml) was more significantly increased rather than high concentration group(lml) and in
case of arthythmic mode, high density group(lml) was so increased than the other(0.5Sml).

4, For the systolic power and diastolic power, no significant changes were noticed in the stimulation
mode, but in the arrhythmic mode of injection sample groups, significant change(p { 0.05) was noticed
in both systolic power and diastolic power. Specially the high concentration group(lml) showed more
significant increase than the low concentration group.

5. For the coronary artery perfusion volume, no significant change difference among sample groups was
observed in both the stimulation mode and the arthythmic mode.

6. For the ECG recordings, arrhythmia was induced by electrical stimulus of arrythmia mode and after
the stimulus was removed, irregular wave appeared temporarily, but as perpusion continued, recovery to
the control state was abtained like the stimulation mode. "

According to the above results, SOAT significantly changed the hemodynamic data from the
electrically stressed, isolated hearts of connected Langendorff perfusion apparatus and we propose SOAT

has the direct effects on the muscular function of heart.
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Table |. Prescription of Soaansintang(SOAT)

b2y L322 & (e)

EMF  Cyperi Rhizoma 9.0
B Aurantii nobilis Pericarpium 5.0

BE{1) Zizyphi Semen{patched) 4.0

#EERA  Louganae Arillus 4.0
B  Poria Hoelen 3.0
Bf%  Holen 3.0
FiE Angelicae Koreanae Radix 3.0
B, Ledebouriellae Radix 3.0
1 Angelicae gigantis Radix 3.0
= Cnidii Rhizoma . 3.0
+E Pinelliae Rhizoma 3.0
R Linderae Radix 3.0
Bit Angelicae Radix 3.0
RE Ponciri Fructus 3.0
Ak Phyllostachys _ 3.0
#M%  Liropis Tuber 3.0
K%  Asparagi Rasix 3.0
Rk Gastrodiae Radix 3.0
HE Polygalae Radix 3.0
HEW  Acori Rhizoma 3.0
X Ginseng Radix 2.0
W Platycodi Radix 2.0
SE Bupleuri Radix 2.0
HE Glycyrrhizae Radix 2.0
k23 Zingiberis Rhizoma 4.0

KE Zizyphi inermis Fructus 4.0

Total amount 94.0

U BiEE AAT e HiRN AFHE
FE&HAG

t}. 75% ethyl alcoholS 7kt WA 1ol 85 A
YEt WAjsle) AHEE st

g BR EiRdA AFAHE FH3

o}, 75% ethyl alcohol & 713ta WAz 3t& A
YEd oo AHES JHHA

v, EOA] FifolA JFAEHE TSI

ol F&do] YHFFE ssle] F520miE ¢
EACHE o).

A}, 20% NaOH £94& 718l pHE 6.72 THET},

A WAznd &% AY HAF oE micro
milipore filter2 33t EFRHBEIACHE
580

2 948 wiY =€ 50mg/mZ 3l

(3) % 4 dy
BiFEEES 27L7 vl okl normal salined ¥
gPon WOFHEES od ofd HFHANA JHE

S 29L 1ml(50mg)E 257U FORmED

AZAE A & | o RS ElE
ANATE 718 n 1850l m4s) 61} ECGE
2332 2 0.5ml(25mg)®+ 1ml(50mg)E drug
injection syringe® ©l&-3ld BRYL BA FY

AT
2 =

BEILE FEASANM FYE AF 60~T70g9
Sprague-Dawley® #FE AHgsidth A8 &
< AREA 9=E sieH ASAdY 2xe
21~24C, £5€ 40~60%% FASIH ¥ 3
9 F7le 47 12Azte 2 stk HEES 80
REEE 275U¢ 42 normal saline® /hRZE
i sEdE T £ 489S US4
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Fig 1. Langendorff perfusion apparatus
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Langendorff ¥#% X (Hugo sachs electronic type
830, size 3. Germany)°]Z BE#{t#5(Oxygenator)&
Siste BF9L 68mmHee ¥ #F¢e #
FAAD #FdL 879 dFo YEHBRL 4
A st g Aol T2HA oA AL - &
BEHE Bt Ao FEFY EY7F2(95% 02
+ 5% C02, Carbogen)$} ZF(Krebs-Henseleit
de] FFHES st B9 AEUPE
e #FdY {28 7T/ HEE (ERERE
(Water bath Jecoh Tech MC11, Koea) 2 318}
on AYAAE ZE water jacket2E IMA B
HEE G BFAL Hrle BAM ERUtA
7t BEEA sisln AR TN BESES
600mmHge]d, pH 7.47} HEE ¥ #FY
€ Krebs-Henseleit®(Table 1)< AM-3tHcHFig
2).

2) HEay

AEFEQ #F 9 7L &3] Mol B
o] MRS WAE7] 918 Heparin(1000 1.U./Kg)&
B} ZAbetD 58 ¥ 20% Urethane (Tmg/kg) S
fErEe] FAs WA 25 Fol] BRoA &
2 3% 2 3392 sk HY ARE R =
ZA7 Fof iR R FHzFo2TH dgiFdS &
ot ¥ 59 YO B mosquitofiFE EIAIFHA]
silkZ #1L 2 HEY & =& Svsiint. #5)
29 A4S gAgEN gisUE W F diF

—15&‘—'% A AP dFARL FHAsy &
FA2d) A7Asle] #F A (Krebs-Henseleitd)ol &

SHFFHoE THEC] e AE EUSHEA B
of F717b 2 F=E Y FoE 78R
o ool #EHiESTER(screw-driven  precision
syringe) & ©]€38}] latex balloon(No 5, 0.2ml)el

Table |l. Composition of Krebs-Henseleit solution

Salts
(excl, water of crystallization) g/1 mmol/ |
NaCl 6.90 118.00
KCl 0.35 470
CaCl2 0.28 2.52
MgS04 0.20 164
NaHCO3 2.29° 24.88
KH2PO4 0.16 118
glucose 1.09 555
Na pyruvate 0.22 2.00
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AAHETE A9¥ol A AL olr) T gt
go] 5~10mmHg7t H=& 24 dN ELH £
AW AN F FEHLS T3 HA4do FEAZ
t}. latex balloon? 92E 'F F3 e ¢
W& (Transducer)$+ ¥ Polygraph(Grass
Instrument Co, model 79, U.S.A)E o] &3l 3
A2 A5 (Heart Rate), FH4AIAL(Left
Pressure, ©|3} LVP), A2 +&Y
(+dp/dt max) E o] &8 (-dp/dt max)¥} BAFE 4
B A HEdE B Eeves BRAE 1B
7t Zot BAHEAAFF(Cardic Perfusion Flow : ©
3} CPF) ¥ ECGE 2%43%t}h ECGE Bipolar A
22 BFHHEY Lead 0 HEE Adsiglc)
7—? ARTE 2087 BIAAN BRE H2E AF
FHAN & A7 JtEded ArAs
o FRA WM F R FESAG e
Stimulation modeZ2%¥ AF& FUL & e
Arrhythmic modes} 7 A=< FAc.

Ventricle

@ Stimulation modeZ A& £ A%
Stimulator2 5 volts, 450 beats/min(7.5 pulses
o[3} pps) & H7AFE 1087 718t
T 1E Fo @Ry IR BECGe #3E A=
@t} ool FAMAE injection syringe® E31A]
BRI FAstn 47 58 10830 nf#
i f8fEet ECGE 34T ATFEe A%
E 37 o) S50 AT 02 W¥ge A
g,

per second

HEH
@ Control(H&F) :
saline 1mlE F%
F HAdA BRE 2
B HEE ZRL

o o} o normal
#7e ARS B3

0E7F Algisld mﬁ%i
% oS Stimulator®

257
51

Stimulation mode®] H71A5& 1087 713
Foll ZFAHN=6)

® Sample AZ(BTFFAT) 1 273 i o}
o IREHE F5Y ImATRAE 83
A AL BEs7] 144 @ WY £o
3 UETH 2L PHOE BRE Y}
I A7IAEE M Fo] A SATHN=6)

@& Sample BZ(FAHA 0.5ml FS9F) : hEF
3 Ze ez BRE APIF T 1083
AN ATE 71 Fo| drug injection syringe
£ 54 FA 0.5miE FYstn 233t
HTHN=6)

@ Sample CT(FAA 1ml FH9F) @ 2L
2 o g FRE AYPAAL 1083
N12AZE 743 T drug injection syringe®
AN FAA ImlE FYstn SFsigo
(N=6)

A

=2

@ Arrhythmic mode® =& & AL

60 beats/min®] Arrhythmic mode®] Ak '
A& E¥eE  Stimulator® 5 420
beats/min(7 pps)®l A7IAFE 1082 718t 18
Fol| M4y 15129} ECGSl WEE R Astn VA
FAAE U o 247 58 108 Fo mHg
By feigEsh ECGY ¥stE 13

volts,

HE)

@ Control(t&T) : 25:3F w1 o}l normal
saline 1mlE T I3 4A%E
T HAA BFE 08T A mhe
B EE & ¥ 9% Stimulator2
Stimulation mode#} Arrhythmic mode®] #
71ZASE FAG 1083 7He 2o 24819

A23)



o ghatakAobakara) X vol.14, No.2, December, 2000

tHN=5)
9 Sample AT (N REwE FAA 0.5ml T
CHRTIH ZE e s ARE AP
‘,{i.?l_ 087 A7 ASE 7tg Fo drug
injection syringe® B84 FAMA) 0.5miFd
83 S8R THN=5)

@ Sample BZUNRLMWE FAA ImlFAT)
hzTd 2L WPz AHE AP
1083 A7 ==L 748t Fol] drug injection
syringe® BA FAMA ImiFdetn &35

HHN=5)

3 dxxz

O nfg4y 16tE

83 4% F&E Langendorff FX 2 2087 ¥R
A o KEHMEE AECA AEbess, FAASE,
A2 429  olgenl 180 AYERRFHS
2R 71EA R Agtes 1088 AVATE 7

B3 18 Fo oAl 2Hstn FAAE BEEAA

FU% Fol 242 583} 102 A4 23AEY 2
3% Hasan

@ LEE(ECG)

3 A e4GE AET AR A 208L BF
AlZl B+ Bipolar 322 Einthoven} Lead I
FEEko 2 ECGE AN &EHb ”5}12 gl
ek ooy ANAFE M ECGY ¥stE
A= FAA F98 Fo 22 587 108 3
HA) 9 ECGY WEE ST

rle
ot

T+ TZoAE FAFG T E4
E] 2% Statistical Analysis

fe
1x
tfo
do
o,
8
fx)
34

o

System(SAS)S] ANOVAE o] &3t z} d¥Fe] A
AT BEY FAHE BES F 4 482
& Bonferroni adjustment& °©|&3t ZERM HE
€ 39en p ( 0.058 FEMIE A2 Wi
E3tgth. €, ECGE  Stimulation modeSt
Arrhythmic mode 27-g ‘¥F s3I},

M. %44

1. Stimulation mode® A& & A%
1) A Alg =125 9] i3}

Autg o) g d¥dHe dEE AFE
Langendorff THEAX|ol 2087t LA A7 el
A Controli& 280+11.0 beats/min, Sample AT
£ 294.7%9.1 beats/min, Sample B&2 298+12.8
beats/min, Sample CT& 295%12.7 beats/minZ
Jehten, Stimulation mode2 1087 5 volt.
450 beats/mins] A71AFE 7}et3 18 Fol A=
@ A Control®2 222.6%£9.78 beats/min,
Sample AT 264.7%7.40 beats/min, Sample BZ
< 224%11.02 beats/min, Sample CTF& 232%
11.02 beats/min2 ekor, FAAE FYotn
5% A7g %o A=g 27 ControlTL 261.33%
7.20 ATS  278%8.98
beats/min, £ 274.66%13.68
beats/min.  Sample C¥2  268.66x11.70
beats/min2 VENFo® oh4 1080] AHE Fo
#H3§ A3 Control#2 269.3317.56 beats/min,
Sample AT 290.66%7.20 beats/min, Sample B
T2 276.66+12.91 beats/min, Sample CT-& 276
+9.63 beats/minZ WEFTH

dz2Te 4 AEEde] Rzt vl g

beats/min, Sample

Sample BT
T

E8p >
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Table 1. Effects of SOAT on Heart Rate of isolated rat hearts induced by Stimulation mode.

Heart Rate(beats/min)

Group No. of Stabilization Stimulation Smin 10min
animal

control 6 280%11.0a) 222.6+9.78 261.3317.20 269.33£7.56

sample A 6 204.7%9.1 264.7£7.40 278+8.98 290.66+7.20

sample B 6 208+12.3 224.£11.02 27466+ 1368 276.66+129

sample C 6 295+127 232+11.02 268.66+11.70 276£9.63

a) Mean * Standard Error
control : Group orally administered by normal saline Iml for 14 days
sample A : Group orally administered by SOAT 1mi(30mg) for 14 days
sample B : Group 05ml(25mg) injectioned by SOAT after stimulation
sample C : Group 1lmi(50mg) injectioned by SOAT after stimulation

350

beats/min

200

300

250 r

Stabitization Stimulation 5min

10min

——Control
——OQOral

—W—25mg V.
—&—50mg !V.

Fig. 2 Effects of SOAT on Heart Rate of isolated rat hearts induced by Stimufation mode.

control : Group orally administered by normal saline lml for 14 days
sample A : Group orally administered by SOAT 1ml(50mg) for 14 days
sample B : Group 0.5ml(25mg) injectioned by SOAT after stimulation
sample C : Group 1ml(50mg) injectioned by SOAT after stimulation
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Al
=

top

2) Fal4 et b

FAAG dF HFdde HE:E ARE
Langendorff #HAA o] 4B FelolA A2
& 27 Control®2 69.16£2.00 mmHg, Sample A
o< 51.66%£0.66 mmHg. Sample B®2 77.5%
2.81 mmHg, Sample C¥*2 74.16+3.74 mmHgZ
VERd o™ Stimulation mode® 1083} 5 volt, 450
beats/min®] A7|AS& 715t 18 Fof AT 2

#

< 55%2.58 mmHg, Sample BT 87.5+2.81
mmHg, Sample C#< 75+2.23 mmHg® velte
o oA 108°] AFE ¥ ControlT& 6511.82
mmHg, AT2 59.16%£2.38 mmHg,
Sample B2 79.16+2.38 mmHg, Sample C&&
78.33+2.47 mmHg2 ettt

A4 SlolX AF FAFEES 2T H
AR A7t de ¥ie ARy 8L 8l
I FAAZ B Afole p < 0.052 Fo4ol

Sample

7} Control®2 58.33+1.66 mmHg, Sample AT
425%£1.70 mmHg, Sample BTE 57.5%1.11
mmHg, Sample C¥2 54.16£1.53 mmHg=E Y€}
won FAAE FYUsta 58] ARy § A
23} Control2 64.16+1.53 mmHg, Sample AT

AU, 53] Sample BEoIM FE FYIFd
fogol A A A4S Holx YvHTable IV,
Fig. 3).

Table V. Effects of SOAT on LVP of isolated rat hearts induced by Stimulation mode.

LVP{mmHg)
Group No. of Stabilization Stimulation 5min 10min
animal
control 6 69.16£2.00a) 58.33%1.66 6416153 65+1.82
sample A 6 51.66t0.66 425+1.70 551258 59.16+2.38
sample B 6 7151281 575*1.11 875+281* 79.16%£2.38+
sample C 6 7416£374 54.16%153 75223+ 7833247

a) Mean £ Standard Error

control ¢ Group orally administered by normal saline imi for 14 days
sample A : Group orally administered by SOAT 1ml(50mg) for 14 days
sample B : Group 05ml(25mg) injectioned by SOAT after stimulation
sample C ! Group 1ml{50mg) injectioned by SOAT after stimulation
*:p <005

10
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Fig. 3 Effects of Soaansintang on LVP of isolated rat hearts induced by Stimulation mode.

control : Group orally administered by normal saline 1ml for 14 days
sample A : Group orally administered by SOAT lmlfor 14 days
sample B © Group 0.5ml{25mg) injectioned by SOAT after stimulation
sample C : Group 1ml(50mg) injectioned by SOAT after stimulation

*ip <0.05

3 Eald £58 o|Ete st

A F5Yd g AFoMe FEE 43 L
Langendorff BHAAZ A3 e Aag 2
% Controli&& 2166.66=61.46 mmHg/sec, Sample
ATE 14008563 mmHg/sec, Sample BT2
2033.33£152.02 Sample Co<
1983.33£101.37 HERE O
Stimulation mode® 10#3t 5 volt, 450 beats/min
o A7IAFE 7hetn 18 Fol A3F 23 Control
< 1500£25.81 Sample A¥<
1266.66£80.27 mmHg/sec, Sample B¥21583.33
+£137.63 mmHg/sec, Sample CTZ 1516.66%

mmHeg/sec,

mmHg/secE

mmHg/sec,

65.40 mmHg/secE YEbdon FAIAE BYsin

580l  ZA:{Zo . Control?2 1741.66%32.70
mmHg/sec, Sample AT 1483.33£132.70
mmHg/sec.  Sample B¥S  1800%139.04

mmHg/sec, Sample C#-& 1875%62.91 mmHg/sec
2 JeEgen v 10%°] AFF Ay 2D
Control 2 2033.33+49.44 mmHg/sec, Sample A
T2 1683.33194.57 mmHg/sec, Sample BT
1716.66£101.37 mmHg/sec, Sample CF& 2025
+81.39 mmHg/sec® WEFTH

2 A48Fe) Hlmols BAA ok feojio]
A A &sktHTable V, Fig. 4).

11
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Table V. Effects of SOAT on Myocardial Contraction of isolated rat hearts induced by Stimulation mode.

+dp/dt max(mmHg/sec)

Group  No. of Stabilization Stimulation Smin 10min
animal

control 6 2166.66£61.46a) 1500£25.81 1741.66+32.70  2033.33%49.44

sample A 6 1400+85.63 1266.66180.27  1483.33£132.70 1683.33+94.57
6 2033.33+£152.02  1583.33+137.63 1800%139.04 1716.66%101.37
6 1983.33+101.37  1516.66£65.40  1875+62.91 2025%81.39

sample B

sample C

a) Mean £ Standard Error

control : Group orally administered by normal saline 1ml for 14 days
sample A : Group orally administered by SOAT 1ml(50mg) for 14 days
sample B : Group 0.5ml(25mg) injectioned by SOAT after stimulation
sample C : Group 1ml(50me) injectioned by SOAT after stimulation

2500
g 2000
@ —— Control
g —a— Qral
T —a—2.5mg LV.
E ——5.0mg V.

1500 +

1000

Stabilization Stimulation Smin 10min

Fig. 4 Effects of SOAT on Myocardial Contraction of isolated rat hearts induced by Stimulation
mode.

contro} : Group orally administered by normal saline 1mi for 14 days
sample A ' Group orally administered by SOAT 1mi(50mg) for 14 days
sample B * Group 0.5ml(25mg) injectioned by SOAT after stimulation
sample C : Group 1ml{50mg) injectioned by SOAT after stimulation

12
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4) ZalA ol ojRake] HE}

44 ol tig AdeMe HE8 4%
Langendorff #7422 A2 o Aag 2
7} Controli#2 1241.66+20.06 mmHg/sec, Sample
AT2 591.66+20.06 mmHg/sec, Sample BT
1083.33+83.33 mmHg/sec, Sample CF 10256%
44.25 mmHg/secE YEILH Stimulation modeE
1083} 5volt, 450 beats/min®) A7|A=E 78t
18 Fo] a3 23} ControlTE 616.66+27.88

mmHg/sec.  Sample AT  466.66%21.08
mmHg/sec.  Sample BT&  741.66%78.96
mmHg/sec,  Sample CT<  683.33%81.30

mmHg/sec® UEIR2H FAAE FUstL 5E0]
ABFd ControlT& 808.33%35.15 mmHg/sec,
Sample AT-S 583.33+38.00 mmHg/sec, Sample
BFL 858.33+100.34 mmHg/sec, Sample CTZ
933.33181.30 mmHg/sec® VEIESH THA] 102
o] A#Zo| AT ZAA ControlT 1058.33%
37.45 mmHg/sec, Sample ATE 733.33+44.09
BT 858.33+£100.34
CT€&  933.33%£81.30

mmHg/sec,  Sample
mmHg/sec,  Sample
mmHg/sec® WERSTH

A4 ojgE e 7z APTRY vladM e fo
£ 93 Sample CFol AT FAT vidl A
A9l Z7hx7e] YehsttH(Table VI, Fig. 5).

Table Vi. Effects of SOAT on Myocardial Dilatation of isolated rat hearts induced by Stimulation

mode.

-dp/dt max(mmHg/sec)

Stimulation

Smin 10min

1241.66£20.06a) 616.66+27.88

Group No. of Stabilization
animal

control 6

sample A 6  591.66%x20.06

sample B 6  1083.33%£83.33

sample C 6 1025%.44.25

466.66+21.08
741.66*78.96
£83.33+81.30

808.33+35.15
583.33£38.00
858.33+100.34
933.33%81.30

1058.33+£37.45
733.331£44.09
858.33+100.34
933.33%£81.30

a) Mean % Standard Error
control © Group orally administered by normal saline 1ml for 14 days
sample A : CGroup orally administered by SOAT 1ml(50mg) for 14 days
sample B : Group 0.5mi(25mg) injectioned by SOAT after stimulation
sample C : Group 1ml(50mg) injectioned by SOAT after stimulation
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Fig. 5 Effects of SOAT on Myocardial Dilatation of isolated rat hearts induced by Stimulation

mode.

control : Group orally administered by normal saline 1m! for 14 days
sample A : Group orally administered by SOAT lmlfor 14 days
sample B : Group 0.5ml(25mg) injectioned by SOAT after stimulation
sample C : Group 1ml(50mg) injectioned by SOAT after stimulation

BAFY RFT] T PN e A A%E
Langendorff BFA A A Foll A28 2
3} ControlZ& 12.660.98 miSample AZ& 14,08
£0.73 ml/min, Sample. B&E 14.66+0.85
ml/min, Sample C¥& 15£0.85 ml/min2 Ve
on Stimulation mode® 1087t 5 volt, 450
beats/ming] A71ASE 7I8tE 18 Fol A2¢ 2
3} Control#& 10.66£0.98 ml/min, Sample A¥<
12.83+0.70 ml/min, Sample B&& 12.83%0.40

14

ml/min, Sample C&& 14%0.85 ml/min® Yels:
on FAAE BY3tn 580] A3 ControlT
€ 11%1 miSample AT 12+0.68 m!/min,
Sample B®< 12.510.34 miSample CT2 13*
0.85 mivtelgen thA] 1080] ATl A2d 2
3} Control#2 9.8310.83 ml/min, Sample AT
10.91%0.86 ~ mlSample BT 11.66+0.33
miSample CZ2 11.66%0.61 mIVteRsiTt.

zk AYE o] vimode EAEA Aol &l
Aol Uehtx] gskch(Table VI, Fig. 6).
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Table VIl Effects of SOAT on CPF of isolated rat hearts induced by Stimulation mode.

CPF(ml/min)
Group No. of Stabilization Stimulation S5min 10min
animal

control 6 12.66+0.98a) 10.66=0.98 11*1 9.83+0.83
sample A 6 14.08£0.73 12.83%0.70 12£0.68 10.91%0.86
sample B 6 14.66%0.85 12.83£0.40 12.5%£0.34 11.66%0.33
sample C 6 15%0.85 13%£0.85 13%£0.85 11.66%£0.61
a) Mean * Standard Error
control : Group orally administered by normal saline 1ml for 14 days
sample A ' Group orally administered by SOAT 1ml(50mg) for 14 days
sample B : Group 0.5ml{25mg) injectioned by SOAT after stimulation:

sample C @ Group 1ml(50me) injectioned by SOAT after stimulation

Stedlization

Stimuation

min

10in

Fig. 6 Effects of SOAT on CPF of isolated rat hearts induced by Stimulation mode.

control . Group orally administered by normal saline 1mi for 14 days
sample A ' Group orally administered by SOAT 1mlfor 14 days

sample B © Group 0.5ml(25mg) injectioned by SOAT after stimulation

sample C : Group 1ml(50mg) injectioned by SOAT after stimulation

15
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6) AT EZ(ECG) &H 2

H&3 A& Langendorff FFFA | dZsz
FFAT Carbogens FUBHA 2087 TFENT
Aol e F4AQ ECGAZ S Yehltzt A7)A
¢ 71HE fikol REEAL AV BYE
A dAA oz 7 Yo Yelxtoy & <
Fgslo] FAbA FUF 5, 108 Folle dukre
2 FA4AQ Y& fAjsiden 4 48T el
HE Aole YeEUR] @kn Avtdoz A <t
NG A9 FAG FE YR Fig. 12).

2. Arrhythmic mode

) AYS S

&}

Atz o g3 dAPdMe HEE ARE
Langendorff THAA S <A AeiolA

Control®& 278.4%22.57 beats/min, Sample AT
2 266.4%5.87 beats/min, Sample BT& 277.8%
2.93 beats/minZ ebsten}, 1083k 5 volt, 420
beats/min(Arrhythmic mode 60 beats/min¥3}) <]
A7NAZE Jtstn 12 Fo A=2& 23 ControlT
& 247.2%21.66 beats/min, Sample AT 212.8%
9.083 beats/min, Sample BT 200.8%£1.95
beats/min® WehEeH, FAAE FUNL 5 73
35 o]l A2F A3} ControlES 256.8+21.66
beats/min, Sample AT 232%8 beats/min,
Sample BZ& 195.2£6.97 beats/minZ UEH5o
o} A 108%°] ZAg Folf A 27 23 ControlT
€ 264%18.97 beats/min, Sample AT& 239.2%
7.31 beats/min, Sample B¥&& 219.6%£5.15
beats/minZ WEFSTH

Zt AYF e H@NE AR Felu 9
Ao] YerA] g3kth(Table VI, Fig. 7).

Table Vil Effects of SOAT on Hearl Rate of isolated rat hearts induced by Arrhythmic mode.

Heart Rate(beats/min)

Group  No. of Stabilization Stimulation 5min 10min
animal

control 5 278.4%22.57a) 247.2+21.66 256.8£21.66 264+18.97

sample A 5 266.4+5.87 212.8+9.083 2328 ‘ 239.2%£7.31

sample B 5 277.8£2.93 200.8%£1.95 195.2%6.97 . 219.6%5.15

a) Mean * Standard Error

control : Group orally administered by normal saline 1ml for 14 days
sample A @ Group 0.5ml(25mg) injectioned by SOAT after stimulation

sample B © Group 1ml(50mg) injectioned by SOAT after stimulation

16
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Fig. 7 Effects of SOAT on Heart Rate of isolated rat hearts induced by Arrhythmic mode.

control : Group oralfy administered by normal saline 1m! for 14 days

sample A : Group 0.5ml(25mg) injectioned by SOAT after stimulation

sample B : Group 1ml(50mg) injectioned by SOAT after stimulation

FAAG] At AgdMde HEd AR
Langendorff #HZA] ol AAIAIZ FelA F=2
3 23 Control#& 68%3.39 mmHg, Sample AT
< 76%29] mmHg, Sample BT 81+1.87
mmHgE  YERgens 1087 Svolt, 420
beats/min(Arrhythmic mode 60 beats/min¥E%H)€]
ANAFE 715t 18 Fol A2 23 ControlT
< 532 mmHg, Sample AT 67+2.54 mmHg,
Sample BZ2 62+3 mmHgZE YEIRL™ FAME
FYetn 5% ZA#F F A2Y 23 ControlT

6112.91 mmHg, Sample A< 94+2.91 mmHg,
Sample B¥< 11016.51 mmHgZ Wveltor oA
108°] A% & Control?E 6412.44 mmHg,
Sample AT 86+3.67 mmHg, Sample BZ&
101£2.44 mmHgZ YEFSTH

FAA] gloiM tixFe) BE FAAZE BY
Aol p < 0.052 fo/d0] <FHAUT &
3] Sample B7°| Sample ATl ¥]3iA Bt €A
g 35< ol Sith(Table KX, Fig. 8).

17
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Table IX. Effects of SOAT on LVP of isolated rat hearis induced by Arrhythmic mode.

LVP{mmHg)
Group No. of Stabilization Stimulation 5min 10min
animal
control 5 68%3.39a) 53%2 61+2.91 64+2.44
sample A 5 76+2.91 67+£2.54 94+2.91* 86+3.67*
sample B 5 81%1.87 6213 110+6.51" 101+2.44*

a) Mean * Standard Error

control . Group orally administered by normal saline 1ml for 14 days
sample A @ Group 0.5ml(25mg) injectioned by SOAT after stimulation
sample B : Group 1ml(50mg) injectioned by SOAT after stimulation
*ip<0.05

mmH

588388

Stahilization Stirnulation &rin 10min

Fig. 8 Effects of SOAT on LVP of isolated rat hearts induced by Arrhythmic mode.

control : Group orally administered by normal saline 1ml for 14 days
sample A : Group 0.5ml(25mg)} injectioned by SOAT after stimulation
sample B : Group 1ml(50mg) injectioned by SOAT after stimulation
*ip (0.05

18
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3 M 5
AU 2o UF JPME H2d ARe
Langendorff #7782 A7 o Aad 2
3} Control#2 1560+102.95 mmHg/sec. Sample
A¥2 2000183.66 mmHg/sec, Sample BT
1740160 mmHg/sec® JEFow 1082 5 volt,
420 beats/min(Arrhythmic mode 60 beats/min¥E
3o ANASE skt 18 o] HAagy dg
Control& 1320£48.98 mmHg/sec, Sample AT
< 1770%48,98 mmHg/sec, Sample BF& 1330%
88.88 mmHg/secE YEItoH FAIAE E<dtm
5%el  Z#F]  ControlZ2  1460+67.82
mmHg/sec, Sample AT-& 198080 mmHe/sec.

0| 2ate B3 mmHg/sec)

Sample B& 2320180 mmHg/sec2 Eh} o]
TAl 1080 Z#Fd #HZF ZZ ControlT<
1660£50.99 mmHg/sec, Sample ATS 1890%
114.45 mmHg/sec, Sample BT-S 2160+74.83
mmHg/sec2 YEFT

FAA £EHL 2T 9 FAA FodTel p
€ 0.052 FJ43UA F7Het92n Sample BEol
Sample Aol Hl3}A FEFo] AFoE Fo4o
AR 108] AFedA & Aol ¢idt
(Table X, Fig. 9).

Table X. Effects of SOAT on Myocardial Constradtion of isolated rat hearts induced by Arthythmic mode.

+dp/dt max(mmHe/sec)

Group No. of Stabilization Stimulation Smin 10min
animal

control 5 1560£102.952) 1320+48.98 1460+67.82 1660+50.99

sample A 5 2000£83.66 1770+£48.98 1980£80* 1890114 45

sample B 5 174060 1330£88.88 2320+80* 2160+£74.83"

a) Mean * Standard Error

control : Group orally administered by normal saline 1ml for 14 days

sample A : Group 0.5ml(25mg) injectioned by SOAT after stimulation

sample B : Group 1ml(50mg) injectioned by SOAT after stimulation

* i p <005
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Fig. 9 Effects of SOAT on Myoocardial Constraction of isolated rat

Arrhythmic mode.

hearts induced by

control : Group orally administered by normal saline 1ml for 14 days

sample A : Group 0.5ml(25meg) injectioned by SOAT after stimulation

sample B : Group 1ml{(50mg) injectioned by SOAT after stimulation

*ip <005

4) =taldo| et o|Zgtel Wsat

A4 ojgEd YT dclMe HEE TS
Langendorff FFFA 2 ¢F&AIZ g A2 4
3} Control2 690+76.48 mmHg/sec, Sample A
< 940160 mmHg/sec, Sample BZ2 980%
81.54 mmHg/sec® Wettos 1082 5volt, 490
beats/min(Stimulation mode 420 beats/min%}
Arrhythmic mode 60 beats/min)e] A7)} 718}
T 1% Fo A2F 237 ControlTE 530+12.24
mmHg/sec, Sample ATZ 760+43.01 mmHg/sec,
Sample B¥2 650+80.62 mmHg/sec® LtE}st o0
FAAE FA3ta 5%0] AH3E ControlL 600

20

+35.35 mmHg/sec, Sample AT 910174.83
mmHg/sec,  Sample BT  1410+150.33
mmHg/sec2 Yelton thA] 1080] A3 A
A% A3} Control®2 730120 mmHg/sec, Sample
A& 800£79.05 mmHg/sec, Sample B2 1230
*162.48 mmHg/sec® YEFSTE

HAA o)L Yz Hg] GFEFA 2 Fo
tp <0.052M #9499UA F7Ht 2™ Sample
Bz} Sample AT ¥l& EAAQ F7taAL 3
o frojde fiith(Table X, Fig. 10).
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Table X!. Effects of SOAT on Myocardial Dilatation of isolated rat hearts induced by Arrhythmic mode.

-dp/dt max(mmHg/sec)

Group No. of Stabilization Stimulation Smin 10min
animal

control 5 690+76.48a) 530£12.24 600£35.35 730%20

sample A 5 940+60 760+43.01 910+74.83* 80079.05

sample B 5 980+81.54 650%80.62 1410£150.33* 1230£162.48*

a) Mean * Standard Error

control : Group orally administered by normal saline 1ml for 14 days
sample A : Group 0.5mi(25mg) injectioned by SOAT after stimulation
sample B : Group 1ml(50mg) injectioned by SOAT after stimulation

* 1 p <0.05
D
o |
210
@
EDDT —+— Corird
S 1gp t 2511V
E a0 | ——507gLV.
1o
120
1@ i L 1
Sebilization Stmuiation i 10min

Fig. 10 Effects of SOAT on Myocardial Dilatation of isolated rat hearts induced by
Arrhythmic mode.

control : Group orally administered by normal saline 1ml for 14 days
sample A * Group 0.5ml(25mg) injectioned by SOAT after stimulation
sample B ! Group 1ml(50mg) injectioned by SOAT after stimulation
*p<0.05
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-

5) BASY DR H

B BRF U d¥olN e HEE AFE
Langendorff #{42d G AIZ Foll A2 2
% Control?& 13.8%1.2 ml/min, Sample ATS
16.4%1.16 miSample BFE 17.2+0.8 mi/minZ
Vet e 1083 5 420
beats/min(Arrhythmic mode 60 beats/min¥#)¢]
ANASE 718t 18 Fo A2 23 Control @
& 11.6£1.32 ml/min, Sample AT 13.6+0.74
m!/min, Sample BZ< 13.3£0.43 ml/minZ W&}
wom FAAE FUstn 58] AFo] Control
& 10.6£0.92 ml/min, Sample ATL 11.6%
0.74 ml/min, Sample B&< 11.7£0.43 mivelst
on oAl 1080 B3 A3 23 ControlT
& 104+097 miSample AZE 10.4%0.74

volt,

mlSample B¥& 10.5%0.80 miviebc}.
B3EY BFEFL h2T vlato 2 AP TA
FelAe] AR A YkeH(Table XM, Fig. 11).

6) AMZ(ECG) F¥ U

A4S A Felele 343D ECG
2248 Jehlityt A71ASE 7hetd dAAe R
kel TEIRS] F3E UEhlitizl d71AS0|
ZolAdA AT Ho] deitoy AF 4F
g5jo] FAA FU%F 58, 108 ¥l PiEY RS
Eole It Ao s|EFeze FYHY
FERE JE3INen 7 AYT oA WoHE Fol
' U] ogkn Addes Ag e
Adl A ¥ e (Fig. 12).

Table Xl Effects of SOAT on CPF of isolated rat hearts induced by Arrhythmic mode.

CPF(ml/min)
Group No. of Stabilization  Stimulation Smin 10min
animal
control 5 13.8+1.2a) - 11.6+1.32 10.6£0.92 10.4£0.97
sample A 5 16.4%1.16 13.6+0.74 11.6£0.74 10.4£0.74
sample B 5 17.2+0.8 13.3%£0.43 11.7£0.43 10.5£0.80

a) Mean * Standard Error

control . Group orally administered by normal saline 1ml for 14 days

sample A : Group 0.5ml(25mg) injectioned by SOAP after stimulation

sample B : Group 1ml(50mg) injectioned by SOAP after stimulation
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Fig. 11 Effects of SOAT on CPF of isolated rat hearts induced by Arrhythmic mode.

control : Group orally administered by normal saline 1ml for 14 days
sample A : Group 0.5ml(25mg) injectioned by SOAT after stimulation
sample B : Group 1ml(50mg) injectioned by SOAT after stimulation

HR
LVP
+dp/dt max = Vil
-dp/dt max
ECG e
S U S h
Stabilization Stimulation Smin 10min

¥ HR . Heart Rate
Fig. 12 Effects of SOAT on ECG of isolated rat hearts induced by
Arrhythmic mode.
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