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It is well known that the clinical usefulness of
doxorubicin as an anti-cancer drug is limited by its
cardiotoxicity; however, its mechanisms of toxicity
remain elusive. It was demonstrated recently that
hepatotoxicity due to doxorubicin was greater in
periportal regions of the liver lobule where oxygen
tension is higher.1 To test whether 0, tension also
influences cardiotoxicity due to doxorubicin,
isolated hearts were perfused at constant pressure by
the method of Langendorff with Krebs-Henseleit
solution saturated with 5%C0Op and either 95%0, (high
02 tension) or 20%0; (low Oy tension). Toxicity due
to doxorubicin was evaluated from changes in cardiac
function (heart rate, the rate of change in developed
pressure, and left ventricular systolic pressure),
coronary flow, and uptake of trypan blue. Parameters
of cardiac function were stable in control hearts
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Propofol depresses the hemodynamics in a dose-
related manTer. Negative inotropism is one of the
mechanisnis.® The rate of recovery of its cardiac
depression is unclear. We quantified the negative
inotropism of propofol and the rate of recovery in
comparison with thiopental.

Seven isolated rabbit ventricular septa were
studied. The septum was perfused via its first septal
artery with Kreb-Ringer-Bicarbonate buffer solution
equilibrated with 95% 02 and 5% CO2. The perfusion
rate was 1 ml/gm/min and the tissue temperature was
34°C. The resting tension was 3-5 gm. Each septum was
stimulated supramaximally, 5 volts for 5 msec, at
1.5-1.8 Hz with a pair of field electrodes. The iso-
metric contraction was stabilized for 30 min before
the experiment began. Baseline peak developed ten-
sion (T) was more than 2 times the resting tension
in each preparation. The perfusates were propofol and
thiopen&a] each with concentration of 0.8x10-4M,
1.7x107%M, and 3.5x10-4M, individually given for 3
min at random sequence. T, peak dT/dt, time from
stimulation to beginning of contraction (Latency),
and time from beginning of contraction to peak ten-
sion (TPT) were recorded. Between perfusions, recov-

other hand, coronary flow increased and heart rate
and the rate of the change in pressure decreased in
hearts perfused at low Oy temsion. At high 0Og
tension, doxorubicin (30 M) increased 0, uptake by
about 50 pymol/g/h within 5 min. In contrast,
doxorubicin had no effect on Oy uptake in hearts
perfused at low Oy tension. Over 30 minutes of
perfusion with doxorubicin, heart rate, left
ventricular systolic pressure, the rate of change
in ventricular pressure, and coronary flow
decreased at both high and low Oy tension.

Compared to values for the respective untreated
controls, the relative changes were greater at high
than at low 02 temsion. Irreversible cell damage
as assessed by uptake of trypan blue was
significantly different from control at high (34%
staining) but not at low (26% staining) 0y tension.
In KCl-arrested hearts, Oy uptake was increased by
doxorubicin at high Oy tension by 72 umol/g/h, but
was unaffected at low Oy tension. Under these
conditions cell death due to doxorubicin was
significantly greater at high (35%) than at low
(13%) 0y tension. These data indicate that
doxorubicin-induced cell death is three-fold
greater at high Oj tension, and are consistent with
the hypothesis that 0y tension is an important
determinant of toxicity due to doxorubicin.
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ery to 95% of baseline T was timed. Data {(meant SEM)
was analyzed with repeated measures ANOVA and Dunn-
ett's contrast test for p< 0.05 between doses and
between drugs.

At 0.8x10-4M, 1.7x10-9M, and 3.5x10~%M, propofol
significantly decreased T by 19%, 36% and 54%, re-
spectively, while thiopental did so by 30%, 49% and
69%, respectively; p<0.05 was also seen between
drugs at all concentrations. Neither drugs changed
the latency. Propofol shortened the TPT only at the
high concentration (from 161t6msec to 13743 msec),
while thiopental did so at both the medium (to 14114
msec) and the high (to 12614 msec) concentrations,
p<0.05. On washout, propofol depression took much
Tonger to recover at all concentrations (12+3 vs 2il,
244 vs 51, 4145 vs 6+1; in min, p<0.01).

In conclusion, propofol and thiopental directly
depress the myocardial contractility in a dose-
related manner. Although propofol is less potent, it
binds to the myocardial tissue longer than thiopent-
al. The shortened TPT suggests a mechanism of inhib-
ited availability of intracellular calcium caused by

both drugs.
Reference
1. Anesthesiology 71:A29, 1989
ooe 180y + +:_J
ZE .. H (]
Ss0 . Ee0 S
: E 2
E L
ol ol ol
08x L7x 3.3x 0 g8x L7x 3.5z 08x L7x 3.5z
10* 104 [0-4M 10-4 (0-4 10-4M 10-4  (0-4 10-4M

WPROPOFOL  CITHIOPENTAL
+p€0.08 compared with control  # p(0.05

202 Yote €} uo 3sanb Aq jpd 9500-10060066 | -Z7S0000/60£999/VN/VE/E L/4Pd-BloE/ABOj0ISBYISOUE/WOD JIBYDISA|IS ZESE//:d]IY WOl Papeojumog



