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Effects of Epinephrine, Glucagon, Cortisol and Insulin on Hepatip
Glucose Release and Free Fatty Acid Release in Isolated Tissues

of the Red Sea Bream, Pagrus major (TEMMINCK et SCHLEGEL)

Hiroko ISHIOKA

In vitro studies were conducted on the metabolic effects of epinephrine, glucagon extracted
from a mixture of bovine and porcine pancreas, cortisol and bovine insulin on isolated
tissue samples of the red sea bream, Pagrus major (TEMMINCK ef SCGLEGEL).

Liver slices incubated for one hour in Kreb’s bicarbonate ringer blowed with 9525 O, and
5% CO, gas at 25°C released some amounts of glucose. Epinephrine (10ug/ml) and glucagon
(17ug/ml) enhanced the glucose release from liver slices while cortisol (104g/ml) and
insulin (10ug/ml) suppressed partially the glucose output.

Epinephrine, glucagon and insulin were without effect on free fatty acid release from
slices of liver, fin muscle and adipose tissue even after 3-hour incubation. Cortisol slightly
stimulated free fatty acid release from liver slices.

In vitro, epinephrine, glucagon and insulin in red sea breams induced similar effects on

carbohydrate metabolism to those in warm blooded animals.
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Table 1. The effect of epinephrine, glucagon, cortisol and insulin
on the glucose release from the sliced liver of the red
sea bream in Kreb’s bicarbonate ringer.

Fish Released glucose (mg/h/g tissue)
number Control Epinephrine* Glucagon* Cortisol** Insulin*

(10pg/ml) (17 pg/ml) (10pg/ml) (10pg/ml)

1 5.74 6.64 6.30 5.17 4.82

2 5.77 9.34 9.30 5.61 4.43

3 10.46 14.32 14.34 9.93 8.69

4 6.27 15.00 13.54 5.56 5.76

5 8.81 13.97 12.80 7.83 6.71

6 8.47 10.59 9.14 8.20 7.36

7 7.53 8.79 9.43 7.80 7.17

8 0.53 0.63 0.75 0.50 0.65

9 6.94 14.76 15.60 4.99 4.88

10 2.73 8.95 7.87 2.92 2.22
mea?%)s. D. 100.0 171.3+21.92 165.7+18.56 93.3:43.04 86.8+£4.62

* Significantly different from controls (p=<0.01)
** Significantly different from controls (p<<0.05)

Table 2. The effect of epinephrine, glucagon, cortisol and insulin on free
fatty acid release from isolated tissues of the red sea bream.
The values are ralative percents to the controls (mean+S. D.).

Tissue Epinephrine Glucagon Cortisol Insulin
Preparation (10pg/ml) (17 ug/ml) (10pg/ml) (104g/ml)
Liver 118.8+25.24 113.24+22.09 116.9+13.76* 119.3+£40.89

(8 © € @)
: i 103.9+25.12 109.4+36.63 100.1+22.07 90.05+18.24
Adipose tissue 8 ® (8 (8)
: 110.2+13.58 116.6£28.33 112.7+24.59 119.4£26.71
Fin muscle ® 6) ® (8

* Significantly different from controls (p=<<0.05)
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Fig. 1. The relationship between the relative rates of glucose release by epinephrine
and those by glucagon, cortisol and insulin from the liver slices.
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Hill and Fromm (1968) f=<~AEBRIK a2 —F VAV y P B LT1 ~ 2:8R#
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REIREFO LV IMERLE VD, HRTOA v A Y vORKEHRBNC S 2 5B o\To
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—AFEHTIH LA & #E L, DE VLAMING AND PARDO (1975) % Notemigonus crysoleucus
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