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1. A (Langendorff’s preparation)

Medical College of Wisconsin @ Bh ¥ £ B & B &
DOEED Y L, KE250—300g D English short-hair-
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Mgt 1.2, Ca?* 2.5,
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(nM) (%) (%) (%) (%) (mmHg) (mmHg) | (ml-mint-g?)

0 = - - - 14010 9942 6.5%0.2

10 +8.3+3.3*%| —6.7£3.2* +3.6+2.5% —3.6+2.6* 156+ 14* 98+3 6.6+0.3

50 +8.5+3.5% | —12.9+3.8* +8.5+3.8* —7.9+3.4* 174+18* 97£2 6.4+0.2

100 | +12.1+3.0* | —21.3+3.4* +20.8+5.5* —17.1+4. 4* 216+22* 95+3 6.6=%0.3
*p<0. 05 vs Control (FF¥ HiEue A )
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The Effects of Deltorphin ( § -opioid agonist) on the Isolated Guinea Pig Heart

Satoshi Fujita*, Yuri Nakae* *, Hideaki Tsuchida* *, Hiroshi Nagase* * *,
Takashi Endo* * *, Akiyoshi Namiki* *

*Department of Anesthesiology, Hokkaido Keiaikai Minami 1 Jyo Hospital

* *Department of Anesthesiology, Sapporo Medical University School of Medicine

Sapporo, Japan

* **Basic Research Lab. Toray Inc., Kamakura, Japan

Introduction: [D-Ala?]-deltorphin (DTP) is a syn-
thetic opioid peptide that acts predominantly as a &
agonist. There is a controversy whether opioid re-
ceptors of the & subtype that are found in cardiac tissue
have a role in cardiac function and it is unclear if there
is any direct myocardial effect of various opioid
peptides when they are perfused. We explored the
effect of 107 M DTP on altering the left ventricular
pressure (LVP) /intracellular Ca?t transient relation-
ship in intact, beating hearts.

Methods: The hearts of 5 anesthetized guinea pigs
were isolated and perfused at constant pressure (55
mmHg) with a Kreb’s solution (2.5 mM CaCl2). Heart
rate (HR), coronary flow (CF) and LVP were monitor-
ed. LV surface Ca® " transients were measured by the
ratio of fluorescence emission at F386/F456 nm with
the free Ca’" fluorescent indicator indo 1. After
insertion of a saline filled balloon to measure LVP, and
loading and washout of 6 ;M indo 1 AM, hearts were
exposed to Kreb’s solution containing 0.3 to 4.5
mM CaClz and LVP and Ca?" transients were

recorded before (control) and after perfusion of DTP.
After correcting for autofluorescence and mitochond-
rial uptake, the emitted fluorescence ratio, F386/F456,
indicated relative but proportional changes in diastolic
(d) and systolic (s) free Ca®>*. Data were expressed
as sCa’" and dCa’' as a function of CaCl2, and
sLVPmax (control) as a function of sCa’"max
transients (control). Results: As a function of ex-
tracellular CaCl2, DTP decreased sCa® "max by 7.5 %
but increased dCa?* max by 6.6% (measured at 2.5
mM CaCl2) so that s-dCa® *max (total) decreased by
40 %, indicating markedly reduced total Ca®> ™ for a
given extracellular CaCl2. But DTP increased sLVP-
max at sCa’*max by 20%, indicating enhanced
contractile effort for a given sCa?>* by DTP. The figure
shows that when sLVPmax for DTP was normalized to
control sSLVPmax at sCa> tmax (F386/F456) (i.e. to 1)
there was a 7.3 %leftward shift in the sSLVPmax /sCa?"
max relationship at 50 9% sLVPmax. This is indicative
of enhanced myofibrillar responsiveness to Ca?" in the
presence of DTP compared to control.

Key words : Deltorphin, Intracellural calcium, Isolated heart, Calcium sensitivity

(Circ Cont  19:237~241, 1998)
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