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Recently several reports have claimed that the bath temperature changes, such as lower bath
temperature, produce supersensitivity on the positive chronotropic effect of catecholamine in cat,
mouse and guinea pig atria. However, others showed controversial results against temperature-
dependent supersensitivity.

Similarly, the inotropic effect of ouabain is diminished in febrile state, however some in-
vestigators indicated that cardiac glycoside showed less toxicities and less effects in hypothermic
condition.

In this study, the effects of norepinephrine and epinephrine on inotropy and chronotropy in
isolated rat atria was investigated by changing the temperature of bath (30°C, 35°C and 38°C).
In addition, the effects of ouabain on atria in hypothermic bath was also studied.

The followings are the results.

1. At the lower bath temperature isolated rat atrial rate was decreased and contractility was
increased.

2. The chronotropic responses to norepinephrine and epinephrine in 38°C were decreased when
the bath temperature lowered to 35°C or 30°C, while the inotropic responses were not affected.

3. Hypothermic supersensitivity to norepinephrine or epinephrine was not observed in rat
atrium.

4. The inotropic response to ouabain was potentiated but chronotropic response was diminished
by a lowering in the bath temperature.

In conclusion, the chronotropic response of rat atrium to catecholamine was decreased, however,
hypothermic supersensitivity was no longer present in rat atrium and the inotropic response of

ouabain was increased at lower bath temperature.
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Table 1. Composition of various nutiritive solution used for isolated rat heart

Authors Ypma Landmark Tomlinson &

Johansson Henry Zetler &

(1972)  (1971) Dahlla (1972) (1973 (1915) Strubelt (1971) Nlclgrson Q977
Ka 145.0 149.0  143.4 145.0 137.55  143.0 158.5 156.0 137. 4
K 3.7 4.7 5.3 6.05 5.92 59 58 2.7 5.7
Cl 149.6 138.0  126.4 127.3 131.73  127.7 132.6 150.0 123.5
Mg 2.3 1.05 2.3 1.25 1.19 1.2 127 — 1.1
Ca 5.0 2.0 5.1 1.25 2.25 2.5 2.5 1.8 1.8
HCO; 8.3 200 25.0 15.5 15.5 2,5 255 11.9 2.1
H,PO, 0.8 0,4 2.4 1.25 1.19 L2 21 21 1.1
SO, 2.3 — 2.3 1.25 1.19 1.2 127 11 1.1
Glucose 10.0 1Lo0 10.0 8.6 11.5 50 56 5.6 11.1
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Table 2. Changes of atrial rate and contractile force
with increasing temperature

30°C(29)  35°C(30) 38°C2D)
Atrial rate  163+2.8  18043.4  20046.7
C i ,
f{)"rigaccg%le 0.52:-0.013 0.457-0.017 0.41=-0.012

( Dt No. of experiments.
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Fig. 1. Responses of rat atria to various doses of
norepinephrine.
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Tig. 2. Dose-response curves of norepinephrine with
various bath temperature in isolated rat atria.
All valuss are percent increase in response
to conirol value.
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Fig. 2. Dose-Response curves of epinephrine with
varicus bath temperature in isolated rat
atria. All values are percent increase in
response to control value,

Left : Heart rate Right : Contractile force
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Fig. 4. Dose-response curves of epinephrine and
norepinephrine in atrial rate according to
the above formula.
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Fig. 5. Changes of ouabain effects on isolated atrial
rates with various bath temperature in rat
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Fig. 6. Changes of ouabain effects on isolated atrial
contractile forces with various bath temper-

ature in rat (Values are expressed as percent
increase to control).
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