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Experimental Studies on Pathogenesis of Duodenal Ulcer

I. Impaired Duodenal Mucosal Microcirculation 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)

In attempt to clarify the pathogenesis of cysteamine-induced duodenal ulcer in rats, duodenal mucosal

blood flow (DMBF) and duodenal mucosal vascular architecture were examined using hydrogen gas
clearance method and intra-arterial infusion technique with India ink as a tracer. The effect of pretreat-

ment with secretin, somatostatin, atropine, cimetidine, cetraxate and proglumide on the irhpaired duodenal
microcirculation induced by cysteamine administration was also investigated.

The results were as follows;
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A significant decrease of the DMBF occurred as early as b min after cysteamine administration and
lasted up to 60 min later, whereas no significant changes in the DMBF were found in the control group
treated with saline alone. The dramatical reduction of the DMBF seemed to be in paralell with the
degree of the duodenal mucosal alteration with an initial edema caused by cysteamine administration.
On the other hand, cysteamine did not exert any influence on the gastric mucosal blood flow (GMBF).
Pretreatment with either secretin, somatostatin, atropine, cimetidine or cetraxate significantly inhib-
ited the reduction of the DMBF induced by cysteamine administration. In any event, these agents
appeared to have beneficial effects to prevent the weakness and/or breakdown of the duodenal mucosal
protection mechanism, but no similar effect was found in the group pretreated with proglumide, an anti-
gastrin agent.

Intraduodenal instillation of 0.1 N HCI did not produce an effect on the DMBF compared with that in
the control group with saline administered into the duvdenum.

Using India ink as a tracer, it was demonstrated that cysteamine induced morphological and functional
changes in the duodenal mucosal microcirculation system as an early effect and that these mucosal
changes were prevented by pretreatment with secretin or cetraxate.

These results strongly suggested that the morphological and functional alterations in the duodenal

Abbreviations;

Atr . atropine GMBF : gastric mucosal blood flow
Cet . cetraxate PAS . periodic acid Schiff

Cim : cimetidine Prog . proglumide

Cyst : cysteamine Sec 1 secretin

DMBF : duodenal mucosal blood flow Somat : somatostatin

DU : duodenal ulcer
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mucosal microcirculation system, which is an important mechanism of duodenal mucosal protection, might

greatly be associated with the pathogenesis and development in the cysteamine-induced duodenal ulcer.
(Received November 12, 1987 and accepted November 27, 1987)
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DMBEF) in cysteamine administered rats.
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Fig. 2 Changes in duodenal and gastric mucosal blood flow (DMBF and GMBF) after cysteamine or saline adminis-

tration in rats.

%DMBF and %GMBF mean the ratio of the DMBF and GMBF to the basal DMBF and GMBF, respectively.
Significant differences are seen between the control group and the cysteamine administered group (*p<
0.05, **p<0.02 and ***p<0.01). DMBF significantly decreases after cysteamine administration compared
with the basal DMBF (#p<0.02 and #p<0.01).

Table 1 Inhibitory ejfect of various anti-ulcer agents on the reduction of duodenal mucosal blood
Slow (DMBF) after cysteamine administration in rafs.

Pretreatment N Body weight  Basal DMBF DMBEF after cysteamine administration (m//min, 100 g)
0. .
groups @ (m//min, 1008) 5 min 15 min 30 min 60 min
Saline 5 9ldt 5.7 147.0422.9  97.7£26.9  70.5+12.6 53.4%10.0 42.0+ 5.9
(control) = (100%) (64.0£11.8) (49.0% 7.1)  (36.7£ 5.00  (30.8% 4.0
Secretin 5 184+ 2.8 176.0+33.6  120.0£17.8  128.0+10.2*** 125.3+17.8*** 122.8+17.9***
10 units/kg, hr - o (100%) (72.3+12.0)  (80.5+13.6)  (78.2+23.2)%% (78.6+16.3)*
Somatostatin 6 206+ 3.6 181.7+432.6  155.2%29.1 110.6+32.4  101.9+23.2  102.2+36.8
16 g/kg, hr = (100%) (91.9% 9.8) (64.9% 9.1)  (73.5£14.9%  (65.6%28.3)
175.7£28.4  113.9+19.6  110.5+17.9  112.6+30.3  103.0%27.7
Zpg/kghr T 21E 6.8 100%)  (66.2% 6.2) (83.7%33.6)  (F9.1+16.2)  (63.5-14.9)
Atropine 6 .20+ 7.5 146.1£26.4  114.8+20.9  106.0+22.6  103.2+25.1 92.6426.2
 1mg/kg e (100%) (82.9% 9.0) (78.1+11.5)  (71.2% 9.D# (62.9% 4.6)*
Cimetidine 5 198411 9 177.9£26.8  115.8+14.1 1045+ 7.9*  98.0+11.5**  86.5+13.7*
10 mg/kg = (100%) (65.9% 2.4) (61.1% 6.2)  (56.9% 6.6)F (49.2+ 2.3)*
Cetraxate 5 9754 9.9 174.5£21.7  105.8+27.8  107.0%28.3 96.4+14.7  114.6%11.8**
10 mg/kg = (100%) (62.4+14.9) (57.7+ 9.6)  (57.8+10.1)  (69.7+ 9.8)*
Proglumide 6 956k 4.9 167.1£31.2  116.7420.9  96.7-+18.6 77.0+18.6 76.0+25.5
500 mg/kg - (100%) (64.2423.6) (48.7+14.2)  (36.7+10.1)  (30.1%* 9.7

Mean+SE is shown in each group. %DMBF is shown in parenthesis. %DMBF means ratio of duodenal
mucosal blood flow (DMBF) to the basal DMBF. Significant differences are seen between DMBF in
control group and those in groups pretreated with secretin, cimetidine or cetraxate(*p<0.05, **p<0.02 and
***p<0.01). Significant differences are seen between %DMBF in control group and those in groups
pretreated with secretin, somatostatin, atropine, cimetidine or cetraxate (*p<0.05, #p<0.02 and #p<
0.0D.
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Somatostatin (16 or 32ug/kg,hr, i.v.)
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Fig. 3 Effect of pretreatment with various anti-ulcer agents on %DMBEF in the cysteamine administered rats.

(mean + SE)

%

DMBF means the ratio of the DMBF to the basal DMBF.

a) Group pretreated with secretin, b) group pretreated with somatostatin,
atropine or cimetidine, and d) groups pretreated with cetraxate or proglumide.

c) groups pretreated with
Significant differences are

seen between %DMBF in the pretreatment groups and that in the control group (*p<0.05, #p<0.02 and

H#p<<0.01).
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{ Intraduodenal instillation of 0.1N HCI or saline (400 x| /min.)
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(a) Basal 0 5 15 30 60 min.
100~

% DMBF
® WO

o o

7

/

L (mean=*SE)
[ . . ’

0
(b) Basal 0 5 15 30 60 min.

DMBF : duodenal mucosal blood flow

Fig. 4 Effect of intraduodenal instillation of 0.1 N
HCI solution on duodenal mucosal blood flow
(DMBE).

a) DMBF and b) %DMBF.

%DMBF means

the ratio of the DMBF to the basal mucosal
blood flow. Differences are not significant
from the control group.
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as a tracer. a) Control group,
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Histologicaf findings stained with hematoxylm—eosvi of the duoenal mucosa in fats treated with India ink
b) group of 1 hour after cysteamine administration,
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c) group pretreated

with secretin (10 u./kg, hr, i.v.) 1 hour after cysteamine administration, and d) group pretreated with
cetraxate (10 mo/ke. i.v.) 1 hour after cvsteamine administration (maenification : X50).
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