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Abstract : Mg™ is one of the most abundant divalent cations in mammalian body(0.2~1.0mM)
and the important physiological roles are : first, the cofactor of many enzyme activities, second,
the regulator of glycolysis and DNA synthesis, third, the important role of bioenergetics by
regulating of phosphorylation, fourth, the influence of cardiac metabolism and function. In this
work we have investigated the regulation of the Mg®* induced by @,-adrenoceptor stimulation in
perfused guinea pig hearts and isolated myocytes. The Mg®* content of the perfusate or the
supernatant was measured by atomic absorbance spectrophotometry.

The elimination of Mg” in the medium increased the force of contraction of right ventricular
papillary muscles, and the left ventricular pressure. Phenylephrine also enhanced the force of
contraction in the presence of Mg”-free medium. a,-Agonists such as phenylephrine and
methoxamine were found to induce Mg” efflux in both perfused hearts and myocytes. These
effects were blocked by prazosin, an @,-adrenoceptor antagonist. The Mg® influx could also be
induced by phenylephrine and R59022, a diacylglycerol kinase inhibitor. In the presence of
protein kinase C(PKC) inhibitors, phenylephrine produced an increase in Mg” efflux from
perfused hearts. Furthermore, Mg” efflux by phenylephrine was amplified by phorbol 12-
myristate 13-acetate(PMA). This enhancement of Mg”* efflux by PMA was blocked by prazosin
in perfused hearts. By contrast, the Mg™ influx could be induced by verapamil, nifedipine,

ryanodine in perfused hearts, but not in myocytes. W,, a Ca™/calmodulin antagonist, completely
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blocked the phenylephrine-induced Mg efflux in perfused hearts.

. 2.
In conclusion, Mg™*

stimulation. The mobilization of Mg”*

is responsible for the cardiac activity associated with ¢,-adrenoceptor

is decreased or increased by a;-adrenoceptor stimulation in

guinea pig hearts. These responses may be related specifically to the respective pathways of

signal transduction. A decrease in Mg

through PKC dependent and intracellular Ca™

efflux by a,-adrenoceptor stimulation in hearts can be

levels.
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Fig 1. Effect of Mg™ free buffer(upper left panel) or normal buffer(upper right panel) on the twitch force in guinea pig heart papillary
muscle. Guinea pig papillary muscle was driven at 1Hz. Effects of Mg® free buffer on the heart pressure(H.P) in the Langen-
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Z7}asg vebdel. Fig 1o Al Mg™-free 9 %
s +58 S7F % AAAE S

7l g AT Mg" MBS AT $5 8E

fact

Zdgg g Aeg B
LRARM Mg®™ #Ed o|xl& phenylephrine
o A% : Table 1) A a,-AR zF=A]| =58 Z7l7|A o

2 Mgt 98 4 USe A58 5 dod Mg'e

(o]

o paslHe wA HRE AFEok AN, B
QAT OIAI = a AR Aol o % Mg™ WE/ A S B3

g 348 o BE 48409 agdA #itd o
ool FHaly] AR B 13 eR BUFL, FEA
3 BFadol 24 s #FtA o
s paast T e Agld A1 W%
1A g g Al AHW T 10%
FE 10°M PES Q%o st 1027 #{AZ
Az, f-AR Z & A|Ql propranololo] i} atenolol &) 3o
A PE 3 methoxamined] E#5 323 Ay A%
Mg™ 27} doju} o] Mg™ fE7}t o-ARE ARE &
#90& & & ANAH(Fig 2). £F AR 252 by
z1%8 zosly) g Autg Fobo) o3 Mg™ W%
°] °J°1‘* 5 gtk wd AurEg wWEA7|HA Mg”
o B Ay A wEd s Mg £ F

ol ?zoMxi gght”. 13 f-AR A A }E uiA g
7] §18te} oja} RE AP f-AR @A) atenolol(10°

0{



A 10" M Propranolol

s 167 10 M Phenylephrine

=2

S 14+

©

=T

3]

c

Q

O 10+

+

[aY]

o)

E 8 1 I T T 1
0 10 20 30 40 50

Time(min)

B 107 M Atenolol
181 10 M Methoxamine
154
12 ~
10
8 A
5 L T T 1 1
0 10 20 30 40 50
Time(min)

Fig 2. Effects of 10°M phenylephrine and 10°M methoxamine in the presence of 10°M propranolol(A) and 10°M atenolol(B) on Mg™

release by in perfused guinea pig heart.
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Mg” #2 ZF7tE3 A prazosind]l o3} FdH AT
(Table 2). o] 24 PE) & Mg™ &7} a-ARE A
g a7g9e gld ¢ Y-

Mg #1Eof ojxl= PMA, diacylglycerol(DAG)
kinase inhibitore] ¥% : ¢;-AR A FA] A1 EHYE Z 2
= DAG¢ IP;2}& 5 2nd messengers 7 5-817) w &)
a;-AR 2] o8 Mg™ %53 2nd messenger_J ARE
oty 7] 9)ate] SN DAG AZE ARE 29E 2
34t} PKC 84 & #3A] 7]+ phorbol 12-myristate 13-
acetate(PMA)S} diacylglycerol kinaseZ <} #|3te] A X
DAGE %7}A7]& DAG kinase inhibitor(R59022)5* 9|

Incubauon nme(mm)

10 5

Exmccllular Mg contcnt(nmol Mgz'/ 105 cclls)

Agent B : 75 o
Conwol  5036+073
10°M phenylephrine 52.53+0.51
10°M PE+3x10°M Prazosine 51.30+1.32
10°M PMA 47.25+1.30
10 M R59022 4678 1.54

Values are mean+SEM of 4 different preparations. Slgmﬁcant]y different from control group :

*p¢0.01, “p ( 0.005.

50.92+0.88 ‘;l 8240, 82
55.48+1.30" 59.20+1.20**
50.48+2.48" 51.22+1.37"
45.25+0.64 40.35+0.66
42 00+2 06 39 52+125

*p (0.05, "p( 0.01. ngmﬁcantlv different from PE group :
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Fig 3. Effects of 5x 10°M R59022, DAG kinase inhibitor, on
Mg’ release in perfused guinea pig heart.
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Fig 4. Effects of 10°M phenylephrine in the presence of 10°M
chelerythrine(A), 10"M staurosporine(B) and 10°M H,(C) on
Mg release by in perfused guinea pig heart.
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Fig 5. Effects of 10°M phenylephrine in the presence of 3 x 10-
M PMA(A), 3x 10°M PMA+3x 10°M prazosine(B) and 3x ~ Fig 6. Effects of 10°M Bay K 8644(A), 10°M caffeine(B) and
10°M PMA+3x10°M W, on Mg” release in perfused 10°M cyclopiazoic acid(C) on Mg* release in perfused
guinea pig heart. guinea pig heart.
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