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Effects of 3’-angeloyloxy-4’-acetoxy-3’, 4>-dihydroseselin on myocardial
dysfunction after a brief ischemia in anesthetized dogs

CHANG Tian-Hui', ADACHI Hideyuki, OKUYAMA Toru?, ZHANG Ke-Yi'
{Department of Cardivvascular Disease Research, Tsukuba Research Laboratories, Eisai Co Ltd,

Tsukuba, Ibaraki 300-26, Japan)

ABSTRACT The effect of 2 30-min infusion
of 3'—angeloylc;xy— *-acetoxy-3’, 4>-dihydro-
seselin (Pd-la), a coumarin isclated from
Peucedanum praeruptorum Dunn 0. 15 mg
*kg™' *min~! on regional myocardial dysfunc-
tion was examined in 16 anesthetized open-
chest dogs subjected to a 15-min occlusion of
the left anterior descending coronary artery
followed by a 3-h reperfusion. Segment
lengths of lefy¥ ventricular wall were measured
The control
caused a decrease in the % of segment short-
ening (SS %) throughout the reperfusion pe-
riod (=8}, while Pd-Ia ameliorated segment
function immediately after reperfusion and re-

with an ultrasonic micrometer.
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stored the SS % to 41351 % of the baseline
value (=8, P<{0. 05 vs control) 5 min after
reperfusion without any significant changes in
cardichemodynamics. The improvement of
myocardial function induced by Pd-Ia was
maintained at least 3 h after reperfusion.
These findings revealed that Pd-la had a car-

dioprotective action in stunned myocardiom.

KEY WORDS coumarins; myocardial reper-
fusion injury: hemodynamics; ultrascno-
graphy

Qur previous studies showed that the
crude extract of the root of a Chinese tradi-
tional herb bai-hua qian-hu ( Peucedanum
praeruptorum Dunn, BQ) increased the coro-
nary blood flow in isolated rabbit hearts and
anesthetized cats®?, The racemate of 3%

angeloyloxy-4’acetoxy-3', 4dihydroseselin®®
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(Pd-Ta}, an effective component of BQ dis-
played a Ca®’* channel blocking action™”. But
there is no information on the effect of Pd-la
on regional myocardial dysfuction after a brief
(<20 min) ischemia. ie. "stunned myocardi-
um ™% (SM ), which is a critical phenomenon
during spontaneous reperfusion after coronary
spasm or thrombosis, and in interventional re-
canalization with angioplasty or thromboly-
In the present study. the effects of Pd-
Ja on SM of anesthetized dogs were examined.

sis®™,

HC - H

3 angeloyloxy-4-acetoxy-3" 4-dihydroseselin
MATERIALS AND METHODS

Drugs Pd-Ia was extracted at the Department of
Pharmacognosy and Phytochemistry, Meiji College of
Pharmacy. Japan™ . and dissolved freshly in 50 %
polyethylene glycol (PEG) 200 solution before each
experiment.

Healthy mongrel dogs of
either sex weighing 13.6 = 2.6 kg (» = 16) after

Dog and preparation

overnight fasting were anesthetized with thiopental
sodium 20 mg-kg~!iv and ventilated by inhalation of a
raixture of O; and N0 (1:2 vol/vel) to which 0. 8—
1.5 % enflurane was added. The cardichemodynamic
parameters were measured as described previously™.
The left anterior descending coronary artery (LAD)
was dissected free distal to its first major diagonal
branch. An occluder was looped around the LAD so
that it might ligate or release the vessel. Segment
lengths of left ventricular wall were measured with an
ultrasonic dimension system (UDM-5C, MECC,
Japan). Two pairs of piezoelectric crystals (5 MHz)
were implanted intoe the ischemic subendocardial layer
perfused by LAD and the normal one by left circum-
flex artery (LCX) respectively. Each pair of crystals
was implanted 6 — 14 mm apart and 7— 9 mm deep.

End-diastolic (EDL) and end-systolic length (ESL
were defined as the length just before the omset of
+LV dp/dtm- and the one 20 ms before the —LV dp-
dimex™® » respectively. The % of segment shorteming
{55%) was calculated by the equation: 58 Y=
[(EDL — ESL)/EDL] X 100.
monitored simultaneously on a multichannel recorder
{RM-6000, Kohden, Japan).
Experimental protocol

All parameters were

Sixteen dogs (B in each
group) were infused with 4.5 ml of either Pd-Ia (0. 15
mg kg *min~") or its solvent PEG through the right
jugular veins for 30 min at a rate of 0.15 ml+min™’
with a pump {(Model 975C. Harvard Apparatus.
USA). Fifteen minutes after the start of infusion.
LAD was occluded for 15 min followed by a 3-h reper-
fusion. The ligation was released slowly (over 1 min?
to avoid occurrence of arrhythmia after reperfusion.
Statistical analysis

+ 5. Each parameter within a group was compared

All data were expressed as =

with its own baseline value before infusion of PEG or

Pd-Ia using paired ¢ test. Unpaired ¢ test was used

between groups.
RESULTS

Iv infusion of Pd-Ia at a rate of 0.15 mg
skg™ +min~' or PEG (control) for 30 min
showed no significant changes in HR, MAP.
rate pressure product [RPP, = SAP x HR.
an indirect index of myocardial O, consump-
tion (MOC)], LVEDP and + LV dp/diea
throughout the experiment. Both EDL and
ESL in myocardium perfused by LAD before
occlusion showed no significant differences be-
tween the control and the Pd-la groups. The
segment function of LAD region showed dys-
kinesis or akinesis during ccclusion in both
groups. Both EDL and ESL in non-ischemic
region perfused by LCX showed no significant
differences between the 2 groups during occlu-
sion or after reperfusion, and they were nor-
malized to the prececlusion level (Fig 1J.

There were no significant differences in
SS % of LAD region between the Pd-Ia group
(—514+48 %) and the contrel group (— 83

+28 %) during ccclusion. In the control
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Fig 1.

Cardichemodynamic tracings before snd during s 15-min occlusion of left anterior descending coronary

artery (LAD) followed by a 3-h reperfusion in » vehicle treated dog and & Pd-Ia treated dog. LCX-S8S; segment
shortening in the region perfused by the left clrcumflex coronary artery; LAD-88: SS in the region hy LAD.

group, contractile dysfunction in ischemic re-
gion persisted throughout the remainder of the
reperfusion and the S8 % remained depressed
at —26+18 ¥ of the baseline value 3 h after
reperfusion. In contrast. Pd-Ia ameliorated
the segment function immediately after reper-
fusion, and restored the S8 % to 41+51 % of
the baseline value (P<C0. 05 ws control) 5 min
after reperfusion. The improvement of myo-
cardial function induced by Pd-la was main-

tained at least 3 h after reperfusion (Fig 2).

DISCUSSION

The major findings of the present study
were that Pd-la significantly ameliorated the

regional contractile dysfunction in SM at the
dose which did pot affect the cardichemo-
dynamics.

The cardicprotective mechanisms of Pd-1a
in SM may be related to an improvement of the
distribution of myocardial blood flow between
the ischemic and nonischemic regions, a de-
crease in MOC, and an inhibition of Ca®** in-
flux into ischemic myocardial cells. In this
study, Pd-Ia did not reduce afterload indicated
by MAP. preload by LVEDP and MOC by
EPP during the experiments. Accordingly.
we can not explain the beneficial effects of it
due to cardichemodynamic modifications. It
is well known that cytosolic Ca®" overload was
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Fig 2. Eftects of Pd-In on !~ of segment shortening
of ischemic myocardial region. A 3)-min infusion of
Pd-Ia was started 15 min before a 15-min occlusion of
coranary artery followed by a 3h reperfusion.
X+s. “P>>0.05. *P<(. 0% vx control.

involved in the genesis of myocardial dysfunc-
tion after reperfusion™. Indeed, a Ca®' an-
tagonist has been shown to improve the recov-
ery of dysfunction of SM in intact animals™'%,
Since Pd-la possessed a Ca®*t channel blocking
activity , it
myocardial dysfunction, but so far, we have
no evidence ta confirm them.
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