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Qf secretin on glucose output and cyclic AMP from the isolated
perfused rat liver were 1nvest1gated Secretin 0.1 U/ml increased cyclic AMP

in the effluent without an increase in glucose output. Glucose output induced
by epinephrine 1078M was not affected by secretin 0.1 U/ml administered
simultaneously, whereas the increase in cyclic AMP produced by secretin 0.1
U/ml was_inhibited by epinephrine 1078M. The increase in cyclic AMP produced
bngigﬁﬁﬁﬁﬁ:Iﬁ““M was not affected by epinephrine 10-8M. These results
suggest that secretin does not affect glycogenolysis in the liver and secretin
activates adenylate cyclase through a different receptor from glucagon in the
Tiver.

Secretin is similar to glucagon in its amino acid sequence and some of
jts biological effects (1). Although several investigators have reported
secretin-induced adenylate cyclase in the cell membrane (2, 3), the effect of
secretin on glucose metabolism in the liver is still uncertain. In this report
we examine the effects of secretin on glucose output and cyclic AMP from the

1so]ated perfusee rat liver.

MATERIALS AND METHODS

The isolated rat Tiver perfusion was performed according to the method of
Sugano et al (4). Briefly, the livers were isolated from male Wistar rats
weighing 200 to 250 g fed ad 1ib and perfused noncyclically at a rate of 30
mi/min with hemoglobin-free Krebs-Henseleit bicarbonate buffer gassed with a
humidified mixture of 95% 0, - 5% CO,. The livers were maintained at 32°C
and the effluent was collected every one minute. After the liver were pre-
perfused for 30 min, pork secretin (Eisai, Tokyo, Japan), pork glucagon
(Novo A.S., Copenhagen, Denmark) and L-epinephrine (Daiichi, Tokyo, Japan)
were administered alone or together through a side arm for 10 min. Cyclic AMP
was assayed by RIA kit (Yamasa Shoyu, Choshi, Japan). Glucose was measured by
the glucose oxidase method. Cyclic AMP and glucose were corrected by wet
weight of theliver at the end of the experiment. Statistical analysis was
done with Student's t test.

RESULTS
Cyclic AMP and glucose in the effluent from the isolated perfused rat

Tiver induced by secretin, epinephrine and glucagon. Basal cyclic AMP in the
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Figure 1 Glucose output (upper panel) and cyclic AMP in the effluent
{(1ower panel) from the isolated perfused rat liver when secretin 0.1 U/m} (4),
epinephrinel0~®M (@) or glucagon 107!°M (O) was administered for 10 min. Each
point shows mean * standard error.

effluent was under detectable levels (approximately 2 pmole cAMP/g liver/min)
and basal glucose output was 0.44 = 0.02 (mean = SEM) umole glucose/g liver/min.
When secretin 0.1 U/ml was administered for 10 min, cyclic AMP in the effluent
was increased to 52.3 = 1.9 pmole cAMP/g liver/min at 10 min. However, glucose
output was not affected by secretin 0.1 U/ml (Fig. 1). Glucose output was
increased to 1.60 * 0.04 umole glucose/g liver/min at 3 min, but cyclic AMP

in the effluent was u;der detectable levels during the administration of
epinephrine 107%M for 10 min (Fig. 1). Both glucose and cyclic AMP in the

effluent were increased by the administration of glucagon 10~'°M for 10 min

resulting in 2.91 + 0.10 umole glucose/g liver/min and 8.1 + 1.1 pmole cAMP/g

744



Vol. 115, No. 2, 1983 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS

liver/min at 10 min, respectively (Fig. 1). Since glucagon and some other
hormones increase cyclic AMP levels both in the perfusate and in the liver (5),
the increase in cyclic AMP in the effluent from the isolated perfused rat
liver is thought to be reflected in the accumulation of cyclic AMP in the
liver. Because of the absence of substrates for gluconeogenesis in the per-
fusate, the increase of glucose output is mostly due to glycogenolysis in this
investigation.

Effects of simultaneous administration of epinephrine with secretin or

glucagon. Epinephrine 107®M did not increase cyclic AMP in the effluent in
this investigation (Fig. 1). It is Tikely that glucose output was increased
mainly by a-adrenergic effect of epinephrine 167°M (6). In order to. ascertain
the permissive effect of cyclic AMP increased by secretin on glucose output
increased by a-adrenergic stimulation, secretin 0.1 U/ml and epinephrine 1078M
were administered for 10 min simultaneously. Glucose output increased by
epinephrine 1078M was not affected by concomitant administration of secretin
0.1 U/ml. However, cyclic AMP in the effluent was 3.0 = 0.4 pmole cAMP/g
liver/min at 10 min when secretin 0.1 U/ml and epinephrine 10”®M were adminis-
tered together, and was significantly lower than that by secretin 0.1 U/ml
alone (P < 0.001, Fig. 2). When glucagon 107*°M and epinephrine 107 °M were
administered simultaneously, glucose output was higher (P < 0.05) than that

of glucagon 10-!°M alone at 2 and 3 min, and cyclic AMP in the effluent was
slightly low (6.4 + 0.4 pmole cAMP/g liver/min) at 10 min but insignificant
(Fig. 3). '

DISCUSSION
Cyclic AMP increased by secretin seemed unconnected with glycogenolysis
in the liver, because secretin 0.1 U/ml alone did not affect glucose output
(Fig. 1), and it also did not have the permissive effect on glucose output
increased by a-adrenergic stimulation of epinephrine 107®M (Fig. 2). Two
explanations can be made for a lack of glucose output in spite of a rise in
cyclic AMP by secretin. First, there may be a component of cyclic AMP which

is not linked to glucose metabolism in the hepatocytes. Second, secretin may
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Figure 2 Glucose output (upper panel) and cyclic AMP in the effluent
(lower panel) from the isolated perfused rat liver when secretin 0.1 U/ml (@)
or epinephrine 10°°M (A) was administered for 10 min alone or together (O).

act on another cell than the hepatocyte. The latter is most Tikely; hence,
hepatic bile production increased by secretin was reported (7). On the other
hand, the activation of adenylate cyclase by secretin through a different
receptor from that of glucagon in the liver cell membrane was reported (2, 3),
so it is difficult to deny the former hypothesis. In this investigation,
simultaneous administratioﬁ of epinephrine 10~®M inhibited the increase of
cyclic AMP by secretin 0.1 U/ml but not that of glucagon 107'°M (Fig. 2, 3).
This indicates that the secretin-linked adenylate cyclase system and the
glucagon-linked adenylate cyclase system differed in their interaction with
the epinephrine receptor in the isolated perfused rat liver. However, this
does not mean that secretin and glucagon act on different cells. Recently,
a-adrenergic agonist was found to inhibit glucagon stimulated cyclic AMP

accumulation in the liver membrane (8) and the isolated hepatocytes (9). It
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Figure 3 Glucose output {upper panel) and cyclic AMP in the effluent
(1ower panel) from the isolated perfused rat liver when glucagon 107'°M (@)
or epinephrine 10~°M (A) was administered for 10 min alone or together (O).

is partly due to the difference in the preparation (10) that epinephrine 107°M
did not inhibit the increase of cyclic AMP in the effluent from the isolated
perfused rat liver by glucagon 107*°M in this investigation (Fig. 3). So it
seems secretin may partly activate adenylate cyclase in a cell other than the
hepatocyte, and also it is Tikely that secretin increases cyclic AMP which is
not linked to glycogenolysis in the hepatocytes.

In conclusion, secretin produced a rise in cyclic AMP in the effluent

from isolated perfused rat liver but did not affect glycogenolysis in the liver.
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