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cardiohemodynamics in anesthetized dogs
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ABSTRACT
3%-angeloyloxy-4>-acetoxy-3’, 4’-dihydroseselin

Cardichemodynamic effects of

(Pd-Ia) isolated from the Chinese medicinali

plant Peucedanum praeruptorum Dunn were
compared ‘with those of diltiazem (Dil) in
Pd-la 3 mg
*kg ! increased coronary blood flow from 25+
11 to 58+ 16 ml min '(r=7., P<(0.01) and
decreased mean aortic pressure {MAP) from
1342 to 8+1 kPa (P<({0.01), rate pressure
product (RPP) from 1.9+ 0.5 to 1.34+0.3
MPa bpm (P<0. 05). +dp/dts. from 2461+
56 to 160+ 36 kPa s ' {(P<{0.01) and sys-
temic vascular resistance from 19+4 to 127
Pa+ml ! min '{P<0.05), together with an
increase in HR. Dil showed effects similar to

anesthetized open-chest dogs.

those of Pd-Ia except for a marked decrease in
HR. The effects of Pd-Ie on MAP and RPP
were approximately one-tenth as potent as
those of Dil. The results demonstrated that
Pd-Ia was a Ca** channel blocker.

KEY WORDS 3langeloyloxy-4’-acetoxy-37,

4*-dihydroseselin; coumarins; Peucedanum
praeruptorum; hemodynamics; calcium chan-

nel blockers; diltiazem

A Chinese herb “qgian-hu” (Peucedanum)
is commonly used for the treatment of chest
pain. Qur previous studies showed that the
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“ bai-hua "
(Peucedanum praeruptorum Dunnj; Umbelli-
fereae) increased coronary blood flow (CBF)

in isglated rabbit hearts and decreased blood
(1

crude extract of gian-hu

pressure in anesthetized cats The racemic

-angeloyloxy-4’-acetoxy-3’,  4-dihydrosese-
lin® (Pd-la) isolated from the 100t was found
to inhibit the influx of **Ca®*' into the smooth
muscle cells of isclated guinea pig taenia coli*®
and relax the isolated dog coronary artery con-
tracted by calcium®’. Using patch clamp
technic in single ventricular cell of guinea pig
hearts, we found that Pd-Ia reduced the action
potential duration and Ca®t currents dose-de-
pendently, and it appeared as a Ca?* channel
blocker™.
the effects of Pd-la on cardichemodynamics

with those of diltiazem (I}l)} in anesthetized

The present study was to compare

open-chest dogs.
MATERIALS AND METHODS

Drugs Pd-la, a white powder with mp 156 —158
‘C“, was extracted at Department of Pharmacognosy
and Phytochemistry, Meiji College of Pharmaey,
Pd-Ta and Dil (Sigma, USA) were dissolved
in polyethylene glycol (PEG) 200 and 0.3 % saline.
respectively.

Japan.

The drug sclutions were freshly pre-
pared before experiment.

Dogs  Thirteen mongrel dogs of both sexes,
weighing 8— 16 kg after an overnight fast were anes-
thetized with thiopental sodium 20 mg - kg™ iv and
ventilated through an endotracheal tube with O; and
M0 (1:22) to which 0.8 — 1.5 % enflurane was
added. The right femoral veir and artery were cannu-
lated for drug injection and aortic pressure recording.

respectively. A left thoracotomy was performed at
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the 5th intercostal space and the heart was suspended
in a pericardial eradle, A miecrotip pressure catheter
was inserted into the left ventricle through & small 1n-
cision in the apex. Left ventricular end-diastolic pres-
sure (LYEDP), its first derivative (LY dp/dt) and
beart rate {HR ) were recorded, Two sizes of electro-
magnetic probes were placed sround the aorta and left
circumilex for the measurements of cardiac ocutput
(CO) and CBF., respectively.
sistance (SVR) and stroke volume (SV) were calcu-
lated as the quotients of MAP and mean CO and of

Systemic vascular re-

mean CO and HR, respectively. Rawe pressure pro-
duct {RPP). an indirect index of myocardial O, con-
sumption. was calculated as the product of SAP and
HRE:’].

Experimental protocol

stabilize for at least 1 h and control hemodynamic pa-

The dog was allowed to
rameters were obtained, Seven dogs were injected iv
with Pd-Ia (0. 1—3 mg+kg™') and its sclvent PEG so-
lution, and another & dogs with Dil (0.03—1 mg
‘lw_l) and saline.

in an increment fashion followed by a flush with saline

Each dose was injected over 15 s

2 ml after recovery of hemodynamic changes induced
by the previous dose.
Statistical analysly

modynamic parameter within a group were compared

The values in each cardiohe-

with the baseline value immediately before the iv injec-
tion of Pd-Ia or Dil using paired ¢ test. Comparison of
cardichemodynamic parameters before and after the in-
jection of Pd-la or vehicle was performed using one-
way ANOVA,

RESULTS

Pd-Ia 1 — 3 mg * kg ' dose-dependently
caused increases in mean CBF and HR. and
decreases in SAP, MAP, SVR. RPP and
LV dp/dte.. At 3 mg-kg '. it increased
mean CBF from 25411 to 583416 ml*min~'{(a

=7, P<{0.01) and HR from 100+ 24 1o 139 -

X+ 24 bpm (P <{0.05), and decreased MAP
from 133+ 2to 811 kPa (P<C0.01), SVR
from 19+ 4 t0 12+ 7 Pa-ml '*min™' (P <
0.05), RPP from 1. 93+0.5 to 1. 31+ 0.3 MPa
*bpm (P<Z0.05) and -+ LV dg/din.. from 246
156 to 160+ 36 kPa+s™'(P<0.01). Pd-Ia

increased mean CO. LVEDPS, and SV slight-
ly (P>u.05), Tab 1.

Il 0. 03— 1 mg-kg ! produced increases
in mean CBF. and dose-dependent decreases
in SAP, MAP, +LV dp/die.. SVR. RPP
and HR like the changes elicited by Pd-Ia ex-
cept for an increase in HR. Although mean
CO and SV were not changed markedly. Dil 1
mg + kg~ ' slightly decreased mean CO (P>
0.05). Judging from the dose-response rela-
tionships regarding MAP and RPP, the ac-
tions of Pd-Ia were approximately cne-tenth
as potent as those of Dil.

DISCUSSION

In the present study, Pd-Ia caused an in-
crease in CBF and decreases in MAF. +LV
dp/dtne . RPP and SVR. These cardichemo-
dynamic changes mean that Pd-Ia dilated coro-
nary and peripheral arteries. reduced myocar-
dial O, consumption and depressed cardiac
contractility, and they were similar to those
induced by Dil except for a change in HR.
Pd-Ia cansed tachycardia whereas Dil produced
bradycardia. We speculate that Pd-Ia exerts
the cardichemodynamic actions based on its
Ca®" channel block action and has less in-
hibitory action on the automaticity of SA node
and/or the atrioventricular conduction unlike
Dil. In addition, another explanation may be
reasonable; that is. if we select nifedipine
(Nif) instead of Dil as a control drug for that
a compensatory tachycardia induced by vasodi-
lation of Nif is probably more potent than that
of Dil. the actions of Pd-Ia on cardiovascular
system seem to be near to those of Nif.

The Ca't antagonistic action of Pd-Ia has
been shown to be the most potent in all of the
components isolated from gian-hu***. The
beneficial effects of Pd-Ia on cardiohemody-
namics in anesthetized dogs suggest that this
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Tab 1. Maximal changes in cardishemodynamics after iv Pd-Ia ¢a=7), diltlazem (n=6) and their respective sol-
vents in anesthetized open-chest dogs. X%4s. “P>>0.05, "P<0. 05. "P<I0. 01 vs before drug.

Drug FPEG NS Pd-Ia D Pd-la Dil I'd-la Dil Pd-Ia Dil Pd-Ia  Dil
Dose/mg-kg™? Solvent 0.03 0.1 o3 v 1.0 3.0

mean CBF/mlsmin™*

B #5111 zzxi0 — 2045 25411 2047 26+11 2z+10 25411 23410 25411 —

A 28413 23L100 — 2457 244117 3245 28=11* 364+10" 384+11° SR+ 10° S5BH16° —
SAP/kPa

B 1442 1842 — 1342 14t2 1312 1442 14=2 1442 13+2 15+2 —

A 1542 13+ — 1242 13+ 1142+ I3t1t I0+3" 12x2 8+2¢ 10+ —
MAP/kPa

B 1242 11+1 — 1242 1242 1242 1242 1142 12+2 1041 13+2 -

A 1342 114z — 1042 12420 102 1142t g+z2"  1041® 6+2° g+1° —
LVEDP/kPa

B 0.8490.4 1.3+0.5 — 1.33%0.4 0, 740.4 1.33+0.4 0.7+0. 4 L4+0 4 2. 820.5 L440.6 D.9£0.5 —
A 0.810.5°1.420.5— 1.3+0.5°0.840. 3" 1. 4F0.5" 0. 8=0. 5 1.5+ 0. 670. 920, 7 2. 12 0. 9" 1.5 1. 2* —

+LV dp fdtrue/kPass
B 237454 2124325 219x+22 239456 234118 239+52 233426 236152 227128 246456
A 246456" 2I3+26" — 232426° 233150" 21814217 224444 193422% 198439 124425° 160136 —

mean CO/mlmin™?

B 713x 114 603%1%
A 7241124 A0IL196"

6BOE19T TI1127 AT24H154 7STLI51 643198 7241143 6641152 6931108
TOOE 196" 794 122" 74342457 791 +151" 655+ 382" TBY - 245" 4604+ 257" BOA L+ 349°

SV/ml+beat™!
B 61+1.352+2.06 — 5.5+2.0 7.111.6 5.44+2.0 6.6+1.3 5.3+2.0 B.23+1.3 5.74+1.5 5.9+ 1.4
A BTTLE52+LT— 5.7+2.0°7.041.6°6.0£2 0"6.6+1.9"5.5+1.5°6.6+3. 2*°5.84+3. 9" 6. 84. 8 —

HR/bpm .
B 121126 120427 — 129424 117429 128424 117426 125424 98424 120132 100424 —
A 120428 120427 — 124424 118429 12124 1234+26° 104137 12¢+24* 71117° 139424 —
SVR/Pasml * +min~’ )

B 19=4 2019 18+9 1544  20+3 ' 164 2043 1744 1643 1944
A 1T=4 2049 — 179" 1514 153 1544 1543" 1344 1143 1247 —

RPP/MPa-bpm
B 1.7+0.3 I.6=0.56 — I.740.5 1.64+0.4 1.740.5 1.60.4 1.7+0.4 1.7+0.4 1.540.6 1.940.5 —
A 1.840.3"1.6x0.5°— 1.AE0.5 1510 4 1. 44£0.5 1. 54 ¢ 3"1.1£0.4%1, 440, 3 0. 64+0.1° 1. 340, 3" —

PEG: polyethylene glycol 200; NS; normal saline; Dil: diltiazem; B: before drugs A : after drugs CBF: coronary
blood flows SAP: systolic aortic pressure; MAP.: mean aortic pressure; LVEDP, left ventricular end-diastolic
pressures +LV dp/din.: maximal rate of rise in left ventricular blood pressures CO: cardiac cutputs SV siroke
volume; SVR: systemic vascular resistanee; RPP: rate pressure product; HR : heart rate,
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novel agent isolated from a natural plant may
be expected to become a suitable and versatile
drug with lower-toxicity and higher-efficacy
for the treatment of some cardiovascular. par-
ticularly ischemic heart diseases.
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