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Abstract : Several recent studies demonstrate that receptor-mediated cAMP (adenosine 3',5'-
monophosphate) production evokes marked change in magnesium (Mg™) homeostasis. The
effects of dimaprit or/and phosphodiesterase (PDE) inhibitors on the Mg® release from perfused
guinea pig heart and collagenase-dispersed myocytes was studied to clarify an association of H,-
histaminergic receptor-mediated Mg™ regulation with intracellular cAMP-degradation system.

Mg® efflux was stimulated in perfused hearts and myocytes by IBMX (3-isobutyl-1-methyl-
xanthine), a calmodulin-sensitive PDE inhibitor, but not by RO 20-1724(4-(3-butoxy-4-methoxy-
benzyl)-2-imidazolidinone) or papaverine, cCAMP-specific PDE inhibitors. Mg™ efflux was also be
induced by dimaprit, a H,-agonist. Mg** effluxes induced by dimaprit were augmented by the
presence of the PDE inhibitors. The augmentation of dimaprit-induced Mg”* effluxes by the PDE
inhibitors were inhibited by ranitidine, a H,-antagonist, and imipramine, a Na*-Mg®* exchange in-
hibitor, in perfused hearts and myocytes and were also inhibited by amiloride in perfused hearts.
These results suggest that the H,-stimulated Mg’* effluxes from guinea pig heart can be regulated
by the cytosolic nonspecific-dependent PDE systems and that it is induced by the Na'-Mg™
exchanger stimulation.
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BA% A4E H&std 409 Ar 234 FA(NaCl
120, KC1 3, CaCl, 1.2, MgCl, 1.2, KH,PO, 1.2, glucose 10,
NaHCO, 129} HEPES 10mM, 95% O, : 5% CO,, pH 7.3)2
2 PN 5 AAT U 9% o] BRI JE AF
system(Langendorff system)2] @Z & A3 e
Alsted Z@sgth. 1AF 37C A7) F¢Ye B9
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Ca-AgH MEE A7) Aste] 28A71& §U 25:M
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2 EFE SAUolA AT NFE 2A2YA EE
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Sigma Chemical Co.(St. Louis, MO, USA)Z $-E| dimaprit,
amiloride, ranitidine, BMX 2 papaverine Research Bio-
chemicals International(RBI, Natick, MA, USA)Z %€, col-
lagenasei= Worthington Biochemical Corp.(Freehold, NJ, USA)
o258y FYdte ATt AP meantSEM
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a AR
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TEARD AZMEZA PDE Mol 23 Mg”
f2|&D : PDEY 98} cAMPE AMPE B34 313
o2 PDE YA Ad g HEW cAMPE Z718 Aol

th. Mg™ 2o ti¥ PDE A A A QgL pa
7] $i8te] AR MM Eo|A PDE A4 F3E
2z} s #7413 calmodulin- =4 PDE ¢
AAQL 10pM BMXel| o8t Mg™ f A7} e
oy cAMP-A =z PDE 9 A2l 20uM RO 20-17249}
10pM papaverine® Mg™ & #2474 £Rch(Fig 1A).
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Fig 1. Effects of PDE inhibitors, IBMX, RO 20-1724 or pa-
paverine on Mg efflux in the perfused guinea pig hearts (A)
and isolated mycocytes (B). The indicated bar show the
period that the hearts were perfused with PDE inhibitors
(10pM IBMX, 20pM RO 20-1724, or 10uM papaverine). This
figure represents a typical experiment out of four each for
PDE inhibitors (A). Where indicated (arrow), 20uM IBMX,
50uM RO 20-1724 or 20pM papaverine was added to a
suspension of isolated myocytes. Data are means+SEM of
six different preparations (B). *p<0.01 vs. control.
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Fig 2. Potentiation of dimaprit-induced Mg** efflux by PDE in-
hibitors in perfused hearts (A) and isolated myocytes (B). The
indicated bar show the period that the hearts were perfused
with 10pM dimaprit in the absence (O) and in the presence
(®, ©, 0) of PDE inhibitors. Samples were collected from 5
minutes offer PDE inhibitors were added to the buffer. This
figure represents a typical experiment out of the three to five
each for the dimaprit stimulation (A). Where indicated (arrow),
20pM dimaprit was added in the absence (O) and in the pres-
ence of [BMX (@), RO 20-1724 (©), or papaverine (0).
Data are means+SEM of five different preparations (B). *p<0.
01 vs. control(dimaprit alone).
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Fig 3. Influences of ranitidine on the PDE inhibitor-induced po-
tentiation of dimaprit-induced Mg*-efflux in perfused hearts
(A) and isolated mycocytes (B). The indicated bar show the
period that the hearts were perfused with 10pM dimaprit in
the presence of PDE inhibitors and ranitidine. This figure
represents a typical experiment out of four each for the chem-
ical stimulation (A). In the absence (O) or presence (®, <,
0) of 10pM ranitidine, 20uM dimaprit was added, where in-
dicated (arrow), in the presence of IBMX (@), RO 20-1724
(©), or papaverine (0). Data are means+SEM of five dif-
ferent preparations (B). *p<0.001 vs. corresponding value
with dimaprit alone in the presence of IBMX ().
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Fig 4. Influence of imipramine on the PDE inhibitor-induced po-
tentiation of dimaprit-induced Mg™-efflux in perfused hearts
(A) and isolated myocytes (B). The indicated bar show the
period that the hearts were perfused with 10pM dimaprit in
the presence of PDE inhibitors and imipramine. This figure
represents a typical experiment out of five each for the chem-
ical stimulation (A). In the absence (O) or presence (@, O,
o) of 10uM imipramine, 20pM dimaprit was added, where in-
dicated (arrow), in the presence of IBMX (@), RO 20-1724
(©), or papaverine (0). Data are means+SEM of four dif-
ferent preparations (B). *p<0.005 vs. corresponding value
with dimaprit alone in the presence of RO 20-1724.

PM RO 20-1724 & 20pM papaverine)t= dimaprito} 9]
Mg™ 2| L3-8 7314 7 ch(Fig 2B).
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& QAT AdaA 2 (Fig 34), AZAXINE 20
M ranitidine & #F A FoN N9} fA ek A A A E 2}
@3} % thH(Fig 3B).
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Fig 5. Influences of amiloride on the PDE inhibitor-induced po-
tentiation of dimaprit-induced Mg**-efflux in the perfused
guinea pig hearts. Where indicated, 10pM dimaprit was added
to the perfusate in the presence of PDE inhibitors and 10uM
amiloride, a non-selective Na’-Mg® exchange inhibitor. This
figure represents a typical experiment out of six each for the
chemical stimulation.
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