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Effect of Medial Amygdala on Gastric Acid Secretion and Plasma
Gastrin Concentration in Conscious Rats

Shin Hee Yoon, Chung Chin Kim, Myung Suk Kim, Yang Hyeck Jo,
Sang June Hahn, Mie Hye Kim and Hyun Choi

Department of Physiology, Catholic University Medical College, Seoul 137-707, Korea

This study was undertaken to investigate the effect of medial amygdala on the gastric acid secretion

and plasma gastrin concentration in the rats with chronic gastric fistula. After the medial nucleus of

amygdala was damaged bilaterally by radiofrequency a. c. through stereotaxically inserted electrodes,

the gastric juice was collected in the basal and histamine-stimulated states for 1 hour. The gastric juice

was also collected while the medial nucleus of amygdala was stimulated with biphasic square wave in

the both states. After the collection of the gastric juice, blood samples were drawn from the abdominal

aorta for the radioimmunoassay of plasma gastrin.

The results were as follows:

1) The damage of the medial amygdala significantly decreased the gastric juice volume and the acid

output in the histamine-stimulated state.

2) The electrical stimulation of the medial amygdala significantly increased the gastric juice volume

and the acid output in the histamine-stimulated state, and the acid output in the basal state.

3) The damage of the medial amygdala significantly decreased the plasma gastrin concentration but

the electrical stimulation of the medial amygdala did not affect the plasma gastrin concentration.

It is therefore suggested that the medial amygdala has a facilitatory influence on the histamine-

stimulated gastric acid secretion in rats, and the influence may not be attributed to gastrin release.
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Fig. 1. Electrographic recording of afterdischarge activ-
ity obtained from the medial nucleus of amyg-
dala after electrical stimulation. A and B: resting
EEG from the amygdala before (A) and after (B)
the stimulation.
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Fig. 2. Reconstruction figures of the minimum (cross-
hatched) and maximum (dotted) extent of dam-
age to the medial nucleus of amygdala on coro-
nal sections redrawn from the Pellegrino et al.
(1979) stereataxic atlas. A: hippocampal commis-
sure level, B: anterior thalamic level, C: tuberal
region level.

Abbreviations; AV: antéroventral thalamus,
BL: basolateral nucl., BM: basomedial nucl., CC:
corpus casllosum, CE: central nuck, CH:
hippocampal commissure, Cl: internal capsule,
CO: cortical nucl, CPU: caudate & putamen,
DM: dorsomedial hypothalamus, FI: hip
pocampal fimbria, FX: fornix, L:lateral nucl,
LH: lateral hypothalamus, ME: medial nucl,
MT: mammillothalamic tract, OT: optic tract,
RE: reuniens thalamus, V: ventricle, VA:
ventroanterior thalamus, VE: ventral thalamus,
VM: ventromedial hypothalamus.

oA A= AAkA| (corpus striatum) &

2 Ao A o}
Mz Eopste] AxAdd =2siqch, el 4Hd

rf

(o

H 3 AT dAE 28 50 AAEA

2. 7| XMEfA] Y EH|ofl 0| X= HE
HE B AT F 24 A pul, A
HE

o $4b $uleke 23 6o =4S UE
A £AFE 5 A2F ok o Rulg, 4

c 4239 A 1% 1989—

Coronal sections through the brain of a rat
damaged to the medial nucleus of amygdala at

Fig 3.

the levels of hippocampal commissure (A) and
anterior thalamus (B).
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Fig.

Histological locations (inverted triangles) of 27
electrode tips of twenty-seven rats in the medial
amygdala stimulated (MAS) groups on coronal
sections redrawn from 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. 5. Electrode placement in the lateral part of the
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medial nucleus of the amygdala shown on a
coronal section through the brain of a rat at the
level of hippocampal commissure.
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. Mean volume, acidity, and acid output of gastric

secretion in basal state of the normal control
(NC), the operated control (OCl1, OC2), the
medial amygdala damaged (MAD), and the
medial amygdala stimulated (MAS) groups.
Vertical bars represent SD.

: Significantly different from those of the normal
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Gastric acid output after histamine injection in
medial amygdala stimulated (O-—0), normal
control (@ — @), medial amygdala damaged (A
—A) rats, and in normal control rats without
histamine stmulation (A---A).
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NC OC1 MAD 0OC2 MAS
. Mean volume, acidity, and acid output of gastric

secretion after histamine injection in the normal
control (NC), the operated control (OC1, OC2),
the medial amygdala damaged (MAD), and the
medial amygdala stimulated (MAS) groups.
Vertical bars represent SD.

: Significantly different from those of the normal

control and the operated groups.
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Fig. 9. Mean plasma gastrin concentration in basal and

histamine-stimulated states of the normal control
(NC), the operated control (OCl, OC2), the
medial amygdala damaged (MAD), and the
medial amygdala stimulated (MAS) groups.
Vertical bars represent SD.

*: Significantly different from those of the normal
and the operated control groups.
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(Hilton & Abrozyna, 1963; Pellegrino, 1968; Kaada,
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23 AR s, AN SAEE w7 A7) ol
ABE e X7 o] 2 HGloor, 1960), o)& 315
£ b, AEAE AP oA
Sl 9] e dol ket A2 A 4ol
o, 2822 olF AAEL WS A} S
Mol SR L 45T FSAS A LAY,

(corticomedial nuclear group) 3}

A Tma
AN FHUE TReE AANFATL
9% A4sHel Be 4%dPe 23 gled

(Krettek & Price, 1978), o] 2|& A|AbgliE 34
ook vhazkA 2 A7) o2 ASEY H4F &
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