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Panel Discussion/Mechanisms of Onset in Psychosomatic Diseases
Role of Cytokines in the Pathogenesis of Stress Ulcer

—Possible presence of an “immune-brain-gut”’ axis

Akira Uehara, MD* Masayoshi Namiki, MD

Abstract

We have recently reported that interleukin-1 (IL-1), a cytokine produced mainly by activated
monocytes and macrophages, protects the gastric mucosa against ulcerogenic stress and that this
anti-ulcer action of IL-1 is mediated by the central nervous system. On the basis of these
findings, we have proposed the possible existence of an “immune-brain-gut” axis, which may play
an important role in the immunoneuroendocrine regulation of gastric mucosal protection.

In the present study, we addressed a mechanism whereby IL-1 exhibits its protective action for
the gastric mucosa, using male Wistar rats weighing approximately 200 g. Recombinant human IL-
1 B at various doses (1, 10 and 100 ng/rat) was i.c.v. administered. Central IL-1 inhibited gastric

acid secretion in a dose-related manner in pylorus-ligated rats. This antisecretory action of IL-1

was completely diminished by pretreatment with indomethacin (2 mg/kg, i.p.), a blocker of pros-
taglandin (PG) biosynthesis. Similarly, the central injection of IL-1 dose-dependently suppressed
gastric emptying in conscious rats. Interesting enough, however, the preinjection of indomethacin
failed to alter the inhibitory action of IL-1 on gastric emptying, suggesting that the suppressive
effects of IL-1 on gastric functions are mediated by different mechanisms, i.e., PG-dependent or
PG-independent. Next, we examined the effects of IL-1 in experimental ulcer models: water-im-
mersion restraint stress and intragastric administration of absolute ethanol. Central IL-1 protected
the gastric mucosa against both ulcerogenic stimuli.

These results suggest that the mucosal protective effects of IL-1 depend largely on its inhibitory
actions on gastric secretion and motility, two important aggressive factors in terms of the patho-
genesis of ulcer formation, but it is also possible that other mechanisms including the PG system
in the stomach may contribute to the anti-ulcer actions of IL-1. All these data imply that gastric
ulcer is not simply a local disease in the stomach, but a general disease involving even the im-
mune system, not to mention the brain. We firmly believe that these novel approaches from an
immunoneuroendocrine point of view will bring out a breakthrough for a better understanding of

the pathogenesis and pathophysiology of stress ulcer, which in turn will lead to the development

of new therapeutic strategies.
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Fig. 1 Effects of ip IL-1 and icv IL-1 on
gastric acid secretion.
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Fig. 2 Effects of IL-1 on gastric emptying.
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Fig. 4 Effects of indomethacin on the inhibition
of gastric emptying induced by IL-1.

BEHZIZIZELITWE I NI,
3. IL-1 o B#ENHERICT ST nRS
IS v7 4 vERBEER O

IL-1 O RIEADOZ S BZDIERAR BB I
MAOTazxz2s 574 v (PG) REMNT B
ERHESENTHWBEDTHY, IL-10 BRI« BHE
HMEWER IR T 5 PG AR EXR O R AT
L7zo 4 Y FAH ¥ Y (2mglkg) 2FTHES L 72 60
g#ic IL-1 285 0T, BAoWEBHELREZZN
FhHEL -, Fig. 31cRT &5, IL-1 0§l
SWMEERIZA v x4 v ORiEIC kD5
2ICHE L, —F, BIRENC L, IL-1 0F
HFHWMEIZIRIZ A v Ay v EBBICE-TH T
my s INEh-7 (Fig. 4),

4. IL-1 OERBEEFNVICRIZTER
ETHEDIC, XML ABBEORENLEREF
NTHBKBEWER L2 EEcHT 3 IL-1 ©
YERZ#RET L7, IL-1 05 60 53421 5 B0
KEMER M L2 EEFRTL 72, Fig. 5 ITRT &5
i, IL-1 iR BIC & D X b L R BE DI
PHERICHH N/, Lrd, 2o IL-1 0 ES
ERRARKERTH /e 22/ —LAEERA

350
300 f
250 f
200 |
150
100
501 |

Gastric acid output («Eq/4 hr)

Control 100 ngIL-1 100ngIL-1 Indo
and Indo

Fig. 3 Effects of indomethacin on the inhibition
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Fig. 5 Effects of IL-1 on experimental ulcer
models. (A) water-immersion restraint stress
ulcer; (B) ethanol ulcer.
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Fig. 6 The hypothetical “immune-brain-gut”
axis.
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