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Effect of Cingulate Cortical Ablation on Gastric Acid Secretion and Plasma
Gastrin Concentration in Rats*

Myung Suk Kim, Yang Hyeok Jo, Tae Uk Kim and Hyun Choi**

Department of Physiology, Catholic Medical College, Seoul, Korea

It has been recently reported that cingulate cortex may facilitate gastric acid secretion, but
its facilitatory mechanism on the gastric acid secretion is still unclear.

This study was undertaken to investigate the facilitatory mechanism of the cingulate
cortex upon gastric acid secretion in rats. Twenty-three male albino rats were divided into
the cingulate(N=13) and the operated control(N=10) groups. The cingulate group in which
cingulate cortex was removed by suction through a slit-shaped opening on each side of, and
parallel to, the sagittal suture. In the operated control group, the surgical procedure was
ended with the skull opening and the incision of dura mater.

The gastric juice was collected via a chronic gastric cannula after 24 hours of fast, with
water ad libitum. The juice was collected continuously for 6 hours, starting 3 hours prior
to the injection of gastric secretagogue, pentagastrin(12 ug/kg) or histamine dihydrochloride
(820 ug/kg). Three one-hour samples were obtained before and after the administration of
each secretagogue. The two agents were injected separately and subcutaneously at intervals
of 1 week, the blood samples were drawn from the abdominal aorta for the radioimmunoas-
say of postprandial plasma gastrin concentration in response to the forced feeding of 10%
cod liver oil.

1) After pentagastrin administration, the volume of gastric juice tended to decrease, but
its acidity tended to increase in the cingulate group compared with those of the operated
control group. However, there was no any difference in the acid output between the two
groups.

2) Histamine-stimulated acid output and volume of the gastric juice of the cingulate group
decreased significantly compared with those of the operated control group, while there was
not significantly different in the acidity between the two groups.

3) Before pentagastrin or histamine administration, any change was not observed in the
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gastric acid secretion following the cingulate cortical ablation.

4) Postprandial plasma gastrin concentration in response to the forced feeding of 10% cod

liver oil was insignificantly lower in the cingulate group than in the operated control group.

It is inferred from the above results that the cingulate cortex exerts a facilitatory influ-

ence upon the histamine-stimulated gastric acid secretion in rats, and its influence may not

be mediated by the stimulation of gastrin secretion.
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Fig. 1. Reconstruction diagrams of the minimum
(crosshatched) and maximum(dotted) ex-
tents of damage to the cingulate cortex
redrawn from the Krieg’'s rat brain(1945).

WAkl A ojd Mz £4o =iy, ¥ #F(corpus
callosum)o] v} okl A AR o7t AL Aute] Hy
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Bl AN Ee A B dAZE e gl A
A 7ke] gko 2 Fig. 2 9 Table 1] 77 Jebd glol.
FF EFo 4 pentagastrin FAtell &ake] Hof Hu]
ZF 2 4 Ee fostAl Fobskd ot AR A
& thd Frber 7Rk Rgcoh(Fig. 2). pentagastrin
24 F Ea Az $ FelFge A AAFHATH
e T AR fesA Aske(Fig 2,
P<.05). pentagastrin o F AJA ke A E
AAHA T AYREst 248 +EA2TY gudt
9 5HA] E=ok=k(Table 1, P<.05).
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T 2 AAFHATY HefEalz, Ax g H4WE
WAz B A7k ZE A Az ez
A7 ZA S T ETAA f Eelg g 4
W £-7-2 histamine & Fate] &) sle] f-25kA] Zo13k
A B F7 A%l d4th au AR
FA AFd AckE Zot dlgeh(Fie. 3). AAEA
Toll A histamine FAF Ala] A 7k2] Rk Y
A4 EFe el 27 heacd {oeA sk
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Fig. 2. Mean volume, acidity, and acid output of gastric juice secreted before and after pentagastrin
(12 pg/kg) injection in the operated control and the cingulate groups. Vertical bars represent 1
S.E. and arrows(G) mean the injection of pentagastrin.
+: ’tl‘he) value is significantly different from that before pentagastrin injection in each group(t
est).
*: The value is significantly different from that of the operated control group after pentastrin
injection(t test),

Table 1. Mean volume, acidity and acid output of gastric juice secreted for 3-hour duration before and
after pentagastrin(12 xg/kg) injection in the operated control and the cingulate groups(M+S.E.)

Groups Oper(aI\tIe;il%)ntrol C(ilr\llgﬁge

Volume (ml/100 g/3 hrs) before 0.8+ 0.2 0.810.1

' after L4+ 0.1* 11401

Acidity (mEq/L) before 55.31 5.1 66.6+4.7
after 50.1% 3.5 62.13.2*

Acid output (#Eq/100 g/3 hrs) before 48.4+11.4 55,07-9.3

: after 72.8= 8.0 70.0+6.7

+: The value is significantly different from that before pentagastrin injection in tne operated control

group(t test).
*: The value is significantly different from that of the operated control group after histamine
injection(t test).
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Fig. 3. Mean volume, acidity, and acid output of gastric juice secreted before and after histamine(320
pg/kg) injection in the operated control and the cingulate groups. Vertical bars represent 1 S.E.
and arrows(H) mean the injection of histamine.
+: The value is significantly different from that before histamine injection in each group(t test).
*: The value is significantly different from that of the operated control group after histamine
injection(t test).

Table 2, Mean volume, acidity and acid output of gastric juice secreted for 3-hour duration before and
after histamine dihydrochloride(320 xg/kg) injection in the operated control and the cingulate
groups(M+S.E.)

Groups Opera(tlgd: %)ntrol C(illxllil%%ge
Volume (ml/100 g/3 hrs) before 0.8+ 0.1 0.610.1
after 1.3+ 0.2+ 0.8%0.1%
Acidity (mEq/L) . before 62.5+ 8.0 56.8-:3.4
after ‘ 64.5 6.3 59.1--3.8
Acid output (#Eq/100 g/3 hrs) before 54.0+15.1 85.6+5.7
after 88.7+22.2 47.617.2%

+: The value is significantly different from that before histamine injection in the operated control
group(t test).

*: The value is significantly different from that of the operated control group after histamine
injection(t test).
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Table 3, Postprandial plasma gastrin concentration
(pg/ml) in response to the forced feeding
of 10% cod liver oil in the operated cont-
rol and the cingulate groups.

Groups Mean S.E.
Operated control(N=10) 274.8 25.7
Cingulate(N=13) 225.6 19.1
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