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Abstract © The effects of @ ,-adrenergic stimulation on membrane potential, intracellular sodium activity
{ax'a), and contractility were investigated in the isolated papillary muscle of euthyroid, hyperthyroid, and
hypothyroid guinea pigs. Cardiac alterations in the thyroid state have been shown to induce marked
changes in action potential characteristics, the most pronounced shortening of action potential duration by
hyperthyroidism and an increase in duration by hypothyroidism. 10° M Phenylephrine produced a de-
crease in ay', in euthyroid and hypothyroid preparations, but an increase in ay', in hyperthyroid ones. The
major findings were that phenylephrine produced a stronger positive inotropic effect(PIE) without initial
negative inotropic effect(NIE) in hyperthyroid preparations, while phenylephrine produced markedly NIE
in hypothyroid ones. The alterations in membrane potential, ay’,, and contractility were abolished by 3%
10°M prazosin in hypothyroidism. In hypothyroid ventricular muscle, the decrease in ay', caused by
phenylephrine were not abolished or reduced by 10° M strophanthidin, 10° M TTX, 3 X 10*M lido-
caine, or 10° M verapamil. These results indicate that the @ ;-adrenoceptor-mediated decrease in ay, is
not associated with a stimulation of the Nat -K* pump, inhibition of the Na® or Ca’* channel in
hypothyroid ventricular muscle. 10°M Phenylephrine decreased ay', but increased ay', in the presence of
a PKC activator phorbol dibutyrate(PDB,).

In conclusion, it is suggested that the following sequence of events in response to phenylephrine occur
in guinea pig ventricular muscle. First, changes in thyroid state may contribute to the ventricular elec-
trophysiological properties or ion transport system. Second, the adrenoceptor-mediated initial transient NIE
may be associated with the decrease in ay', by PKC activation,
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osphate) 8] 7}FE & F 742173173, @ -adrenocept-
or agonist$! phenylephrineel & PIP, 7} #3l< 24
= A% A 2] 2nd messengerd] [Ps(inositol trisphos-
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2. Guinea pig 2| hyperthyroidism 2} hypothyroidism
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Hy 2 £98d s, A 71EAELE
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ctrometer (FD 223, WPI), microprobe system (KS-700,
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Table 1. Indicators of thyroid status in control and experimental animals

Heart weight/body weight Serum thyroid hormone levels RMP
(g/kg) Thyroxine Triodothyronine (mV)
(pg/de) (ng/uwt)
Euthyroid 3.240.02(31) 2.53+0,10(10) 0.4040. 30(10) -83.3%2.5
Hyperthyroid 4.310.03(30)* 258.3114.6(10)* 6.5610.82(10)* -81.6+2.8
Hypothyroid 2.630.02(31)* 0.57+0,02(10)* 0.1240.03(10)* -80.715.8
Values are mean+ SEM. Numerals in parentheses are numbers of experiments.
RMP ! resting membrane potential.
* Significantly different from euthyroid(p<0.01).
Euthyroid Hyperthyroid(T,) Hypothyroid(PTU)
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Fig 1. Representative action potentials recorded from ventricular papillary muslces isolated from euthyroid, hyperth-
yroid and hypothyroid guinea pigs.
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Fig 2. Effects of phenylephrine on membrane potential(Vm), intracellular Na™ activity(ay’,), and twitch force(T) in
euthroid, hyperthyroid and hypothyroid guinea pig papillary muscles. A, B, and C : recordings of Vm, ay', and T
respectively.
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Fig 3. Effects of phenylephrine on membrane potential(Vm), intracellular Na* activity (ay',), and twitch force(T)
in the presence of atenolol in hypothyroid guinea pig papillary muscle. Other legends are the same as in Fig 2
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Fig 4. Effects of phenylephrine on membrane potential (Vm), intracellular Na* activity(ay',), and twitch force(T)
in the presence of prazosin in hypothyroid guinea pig papillary rauscle. Other legends are the same as in Fig 2.
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Fig 5. Effects of phenylephrine on membrane potential(Vm), intracellular Na* activity (ay',), and twitch force (T)
in the absence (left panel)or presence(right panel) of strophanthidin in hypothyroid ventricular papillary muscle.
Other legends are the same as in Fig 2.
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Fig 6. Effects of phenylephrine on membrane potential (Vm), intracellular Na* activity (ay',), and twitch force(T)
in the absence(left panel)or presence(right panel) of tetrodoxin in hypothyroid ventricular papillary muscle. Other

legends are the same as in Fig 2.
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Fig 7. Effects of phenylephrine on membrane potential (Vm), intracellular Na™ activity (ay',) in the absence {left

panel) or presence (right panel) of lidocaine in hypothyroid ventricular papillary muscle. Other legends are the
same as in Fig 2.
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Fig 8. Effects of phenylephrine on membrane potential(Vm), intracellular Na™* activity (ay',), and twitch force(T)

in the absence(left panel)or presence (right panel) of verapamil in hypothyroid ventricular papillary muscle. Other
legends are the same as in Fig 2.
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Fig 9. Effects of phenylephrine on membrane potential(Vm), intracellular Na™ activity(ay',), and twitch force(T) in

the: absence (left panel)or presence(right panel) of phorbol diburyrate(PDBu) in hypothyroid ventricular papillary
muscle. Other legends are the same as in Fig 2.



8 [ -adrenoceptor®] Z & A2l atenolol 10°M &) 3}
4] phenylephrine®] &#& #3349 (Fig 3). Atenol-
ol A= ay, LA YL I a2 A AD
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o] 35 o] atenolololl 93] 742, atenolol ph-
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X 4.8 mME FHAARAT 23 £53 L dE2dHd
A A 27 $£59 i oloM Auld =5 F
7+g RQet] o2 W% o| strophanthidinell 213
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