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Effects of Aconiti tuber butanol fraction and several cardiotonics on the
mechanical properties of cat papillary muscle preparation

Choong Yoon

Department of General Surgéry, Cbllege of Medicine, Seoul National University

(Director: Prof. K.S. Park,
Assistant Prof, C.W. Park)

The effect of positive inotropic agents on the contractile properties of myocardial muscle
were studied in the cat papillary muscle preparation. For the purpose, the effects of ouabain
(1X10-%g/ml), norepinephrine (0. 05r/ml) and Aconiti tuber butanol fraction (AF (5), 1X107%,
5X1074 1X1073 2X10=%g/ml) on the contractile dynamics of the papillary muscle preparation
isolated from right ventricle of cat were observed in terms of the characteristics of isometric
twitch and the lengh-tension relation, the force-velocity relation and the load-extension relation
of the series elastic component of contractile model of A.V. Hill.

All the studied inotropic drugs similary increased the rate and the intensity of the developed
isometric tension, while shortened the time from onset of contraction to peak tension and the
total duration of contraction. In the afterloaded simultaneous isotonic and isometric contraction,
they also similary increased the maximal velocity of shortening accompanied with the increasing
the maximum developed force. In the load-extension relation all the drugs, however, had no
appreciable influence on the properties of the series elastic component. Increasing the concen-
tration, Aconiti tuber butanol fraction produced more pronounced effect on all the studied
parameters of isometric and isotonic contraction of cat papillary muscle preparation. From the
aspect of contractile dynamics, it seemed that the positive inotropic effect of ouabain, norepi-
nephrine and Aconiti tuber butanol fraction are similary achieved through an influence on

the behavior of the contractile component only.
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Fig. 2. Effect of adding ouabain 1X107%g/ml on
isometric contraction of cat papillary
muscle. Initial muscle length 0. 8mm. In-
crement of 3mm. Temperature 26°C.
Frequency 18/min.
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Fig. 3. Effects of adding norepinephrine 0. 05r/
ml on isometric contraction of cat papi-
llary muscle. Initial muscle length 7.2
mm. Cross section 1, 8mm? Increment of
2mm, Temperature 26°C. Frequency 18/
min.
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A %—7}011 2 Wste FERs gotd 2 AESb
AN o] Po?d] 40~50%] #3= 9l
o] &4 }—7}7} Hzdl 23z 2 o] FelE FAIER
2 okAel geA: FEAS AFAA FLsY

iii) A —Al #A3A4] (Load-Extension relation)e]] =] =}
3 E4E T 2YF JIRYLRSE A
93Fe B35 5t 33t Aol A dl/dt st
dp/dt = Sonnenblick (19641 &3t R4 g
Fig. 6-E @ Fig. 7-E 6l 43} o] Ouabain(l1X10-%g/
ml) == norepinephrine(O 05r/ml)L A8 Frldl
w2 SE 9 AAEel 9§ nAA skgkor] PodA
SE & AAEE iz &52018 o 10~15%4 23
Ak

< e

2. WFIHENEIESY AE

D 54445 ¥ Ao|—4d B (Length-Tension
relation)e]l ®} 2% 4% : Fig. 89 Aol A s 2] 3%



—C. Yoon : Effects of Aconiti tuber butanol fraction -and several cardictonics on the mechanical 4%
properties of cat papillary muscle preparation—

Force-Velocity
o—o Control

e—oQuabain

l><J.06 g /ml
@

Power

g (mm/sec)

N s
T

N WD o,

T

Woxlc:)
in
153 !
™ *
Vo :
N So .
N

Power (g + mm/sec)

&

(g + mm)

Shortening (mm) Velocity of Shortenin

JLoad-Extension

®

2
Load (g)

Fig. 6. .orce-velocity relation and load-extension relation of cat papillary muscle after addition of
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Cross section 1, 8mm?2. Temperature 26°C.
@ Initial velocity of shortening plotted as a function of increasing load.
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® Load-extension (Stress-strain) relation for series elastic component.
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@ Initial velocity of shortening plotted as a function of increasing load.

® Shortening of contractile element.
© Initial power (load x velocity),
® Work (shorting length x load).

® Load-extension (Stress-strain) relation for series elastic component.
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Fig. 8. Effect of adding Aconiti tuber butanol fraction CAF(5)) on isometric contraction of cat papi-
llary muscle. Temperature 26°C. Frequency 18/min.
® AF(5) 1x10™*g/ml. Initial muscle length 8, 4mm, increment of 3mm.
® AF(5) 5%10~%g/ml. Initial muscle length 8 7mm, increment of 3, 8mm.
© AF(5) 1X1073g/ml. Initial muscle length 9.9mm, increment of 3,8mm.
©® AF(5) 2x107%g/ml Initial muscle length 8. 4mm, increment of 3mm.
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Fig. 11. Force-velocity relation and load-extension relation of cat papillary muscle after various con-
centration of Aconiti tuber butanol fraction (AF(5)). Inmitial muscle length is 8 6mm with:
preload 0, 6g. Frequency 30/min, cross section I, 7mm?, temperature 26°C. :
@ Initial velocity of shortening plotted as a function of increasing load,

® Shortening of contractile element.
© Initial power (load x velocity)
® Work (shortening length x load)

® Load-extension (Stress-strain) relation for series elastic component.
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