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Mechanism of Pancreatic Secretory Response to Electrical
Stimulation of Medial Amygdaloid Nucleus in Rats

Shin Hee Yoon, Sang June Hahn and Yang Hyeok Jo
Department of Physiology, Catholic University Medial College, Seoul 137-701, Korea

This study was conducted to investigate whether an electrical stimulation of medial amygdaloid
nucleus in rats increases pancreatic secretion. And an involvement of vagus nerve or plasma secretin
in this process was also studied. In fasting rats anesthetized with urethane, a monopolar stainless stee!
electrode was stereotaxically inserted into the right medial amygdaloid nucleus. Pancreatic juice was
collected for 20 minutes, during which physiological saline or 0.01 N HCI (0.18 ml/min) was perfused
into the duodenum with or without bilateral subdiaphragmatic vagotomy. In the medial amygdaloid
group, an electrical stimulation was continuously applied to the medial amygdaloid nucleus during the
perfusion period. After collection of pancreatic juice, blood was drawn from the abdominal aorta for
determination of the plasma secretin level.

The results were as follows:

1) The electrical stimulaion of the medial amygdaloid nucleus did not influence the panceatic
secretion in response to intraduodenal saline perfusion.

2) The stimulation of the medial amygdaloid nucleus significantly increased the pancreatic secretory
response (volume, bicarbonate output) to the intraduodenal 0.01 N HCI perfusion, and the increases
were abolished by vagotomy.

3) The plasma secretin concentration after the intraduodenal 0.01 N HCI perfusion was higher than
that after the saline perfusion. However, neither the electrical stimulation of the medial amygdaloid
nucleus nor vagotomy affected the plasma secretin concentration during the intraduodenal perfusion
with saline or 0.01 N HCL

It is, therefore, suggested that the medial amygdaloid nucleus facilitates the pancreatic secretion
(volume, bicarbonate) elicited by intraduodenal HCI perfusion through the vagus nerve.

Key Words: Medial amygdaloid nucleus, Pancreatic secretion, Secretin, Vagus nerve, Rat
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. Histological locations (open circles) of elecrode

tips in twenty-eight medial amygdaloid simulat-
ed rats from which bicrabonate output was
measured. Coronal sections of the brain were
redrawn according to the Pellegrino et al. (1979)
stereotaxic atlas.

Abbreviations; BL: basolateral nucl.,, BM:
basomedial nucl, CC: corpus callosum, CE:
central nucl., CH: hippocampal commissure, CI:
internal capsule, CO: cortical nucl, CPU:
caudate & putamen, DM: dorsomedial hypoth-
alamus, FX: fornix, L: lateral nucl., LH: lateral
hypothalamus, ME: medial nucl,, MT: mammil-
lothalamic tract, OT: optic tract, PH: posterior
hypothalamus, RE: reuniens thalamus, V: ven-
tricle, VE: ventral thalamus, VM: ventromedial
hypothalamus.
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Fig. 2. Electrode placement in the medial amygdaloid
nucleus shown on a coronal section through the
bran of a rat at the level of hypothalamic tuberal
region.
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Fig. 3. Mean pancreatic secretion (volume, bicarbonate output, protein output) in response to intraduodenal perfusion
of saline (open bar) or 0.01 N HCI (hatched bar) at a speed of 0.18 ml/min for 20 minutes in the operated
control (OC), the vagus (OV), the medial amygdalovagus (MV), and medial amygdaloid (MA) group, Vertical
bars represent SE. Numericals in the bar designate the number of experimental animals.
¥ . Significantly different from the value obtained during intraduodenal saline perfusion in each group.

% : Significantly different from the value obtained during intraduodenal 0.01 N HCI perfusion in the OC, the

OV and the MV groups.

Table 1. Plasma secretin concentrations (pg/ml) after
intraduodenal saline or 0.01 N HCI perfusion
in the operated (OC), the vagus (OV), the
medial amygdalovagus (MV), and the medial
amygdaloid (MA) groups (mean + SE)

Group Saline 0.01 N HCi
ocC 9.60+1.23 (n=13) 13721119 (n=16)*
OV  1021+0.78 (n=17) 15.22+1.07 (n=18)*
MV 9.57+0.81 (n=15) 15.17+1.80 (n=17)*
MA  924+1.03 (n=17) 1351+1.10 (n=17)*

*: Significantly different from the corresponding values of

saline perfusion experiments in each group (p<0.03).
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