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Experimental Studies on Pathogenesis of Duodenal Ulcer

II. Morphological Alteration in Brunner’s Glands
in Cysteamine-induced Duodenal Ulcer in Rats

Yutaka YOSHIMURA and Tsuyoshi YABANA
Department of Internal Medicine (Section 1), Sapporo Medical College
(Chief : Prof. A. Yachi)

To clarify the pathogenesis of duodenal ulcer and the mucosal protection mechanism of the duodenum,

which is continuously exposed to excessive H* in the gastric juice, the morphological alterations in
Brunner’s glands were observed using cysteamine-induced duodenal ulcer in rats.

The results were as follows;
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Periodic acid Schiff (PAS)-positivity and glycoprotein M, distribution in the Brunner’s glands were
markedly reduced after cysteamine administration. The dilatation and flatness of the Brunner’s gland
cells were also induced by cysteamine administration. These morphological alterations in the Brunner’s
glands were remarkably inhibited by pretreatment with secretin or cetraxate.

Electron microscopically, the apical cytoplasm of the Brunner’s gland cells was filled with numerous
secretory granules (SG) and the cells showed a characteristic convex appearance toward the lumen in
the control group, whereas these SG remarkably decreased in number and subsequently the cells showed
a concave appearance toward the lumen after cysteamine administration. Marked flatness of the
Brunner’s gland cells with microvilli was also demonstrated after cysteamine administration. How-
ever, no significant morphological alterations were found in the nucleus, rough-surfaced endoplasmic
reticulum (RER), Golgi’s apparatus, mitochondria and other organelles.

Pretreatment with either secretin, somatostatin, atropine or cetraxate, but not with cimetidine, clearly
prevented the above electron microscopic changes in the Brunner’s gland cells caused by cysteamine
administration. Interestingly, the SG appeared to increase in the group pretreated with somatostatin.
These electron microscopic findings were supported by morphometric analysis using a computerized
image analyzer. Namely, %SG (ratio of the area occupied by SG to Brunner’s gland cells) slightly
decreased 1 hour after and significantly decreased 12 hours after cysteamine administration compared
with that in the untreated group.

Abbreviations ; EGF : epidermal growth factor

Atr : atropine PAS-ab : periodic acid Schiff-alcian blue

B : Brunner RER : rough-surfaced endoplasmic reticulum
Cet : cetraxate Sec : secretin

Cim : cimetidine SG : secretory granules

Cyst : cysteamine Somat : somatostatin

DU : duodenal ulcer VIP : vasoactive intestinal polypeptide
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5) No significant changes in the %SG were found in the group pretreated with secretin, atropine,
cimetidine 1 hour after cysteamine administration, whereas a significant increase in the %SG was found
in the group pretreated with somatostatin or cetraxate. In addition, the reduction of the %SG seen 12

hours after cysteamine ‘administration was significantly prevented by pretreatment with secretin,

somatostatin, atropine or cetraxate, but was not inhibited by cimetidine.
These results strongly suggested that the morphological changes in the duodenal Brunner’s glands,

which were confirmed by histological, immunchistological and electron microscopic observations, were
associated with the pathogenesis and development of the duodenal ulcer and it was surmised that the
Brunner’s glands played an important role in the duodenal mucosal protection mechanism.

(Received November 12, 1987 and accepted November 27, 1987)
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Fig. 1 Histological findings stained with PAS-alcian

blue of the Brunner’s glands in the cysteamine
administered rats (magnification: X50).
a) Control (saline-administered), b) 1 hour
after cysteamine administration, ¢) 3 hours
after cysteamine administration and d) 12
hours after cysteamine administration.
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Fig. 2 Effect of pretreatment with secretin or cetraxate on the Brunner’s glands stained with PAS-alcian blue

3 hours after cysteamine administration (magnification: Xx190).

a) Control group (no pretreatment), b) group pretreated with saline, c¢) group pretreated with secretin
and d) group pretreated with cetraxate.

Effect of pretreatment with secretin or cetraxate on the glycoprotein M, distribution in the Brunner’s glands
of the cysteamine administered rats.

a) Control group (magnification: x170), b) 3 hours after cysteamine administration (x170),

¢) group pretreated with secretin 3 hours after cysteamine administration (x80) and d) group pretreated
with cetraxate 3 hours after cysteamine administration (x80).
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Fig. 4 Electron microscopic findings of the Brunner’s
gland cells after cysteamine administration.

a) Control group (magnification: X4600),
b) 1 hour after cysteamine administration (X
8400) and c¢) 12 hours after cysteamine admin-
istration (X4600).
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Fig. 5 Effect of pretreatment with various anti-ulcer agents on the electron microscopic findings of the Brunner’s
gland cells 1 hour after cysteamine administration (magnification: x3400).
a) Group pretreated with secretin, b) group pretreated with somatostatin, c) group pretreated with
atropine and d) group pretreated with cimetidine.

Fig. 6 Effect of pretreatment with various anti-ulcer agents on the electron microscopic findings of the Brunner’s
gland cells 12 hours after cysteamine administration (magnification: Xx3400).
a) Group pretreated with secretin, b) group pretreated with somatostatin, c¢) group pretreated with
atropine and d) group pretreated with cimetidine.
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Fig. 7 Effect of pretreatment with cetraxate on the electron microscopic findings of the Brunner’s gland cells in the

cysteamine administered rats (magnification :

X 2800).-

a) 1 hour after cysteamine administration and b) 12 hours after cysteamine administration.

Table 1 Effect of pretreatment with various anti-ulcer agents on the secretory granules in the
Brunner’s gland cells which were morphometrically determined in the cysteamine adminis-

tered rats.
Pretreatment o 9% SG after cysteamine administration
0ses
Groups 1 hour(n)# 12 hours(n)#
Saline (control) 4ml/kg (s.c.i) 12.8+2.7 (10D 3.7+£0.8 (20)

Secretin 10 units/kg, hr (i.v.)
Somatostatin 16 ug/kg, hr (i.v.)
Atropine 1mg/kg (s.c.i.)
Cimetidine 10 mg/kg (s.c.i.)
Cetraxate 10 mg/kg (.v.)

8.0+1.4 (9 12.5+1.5 A0*
23.4x2.2 ( P* 27.7+£3.7 ( P*
10.0+1.2 (9 7.4%£1.4 AO*
9.4+1.5 (10) 3.2+0.8 (10)
32.7+2.1 AO* 9.4+1.0 ( D*

Mean+SE is shown in each group. %SG means ratio of area occupied by secretory granules (SG) to the

area of cytoplasm per a Brunner’s gland cell.

The mean %SG of the untreated rats are 14.1+1.0 (20).

Significant differences are found between control group and pretreatment group (1 hour; *p<0.05 and 12

hours; *p<0.05).

No. of electron microscopic photographs examined morphometrically are shown in parentheses’.
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