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Stress and Gastroenterology : An Immunoneuroendocrinological Approach
Akira UEHARA, MD*! and Masayoshi NAMIKI, MD*?

The numerous interactions between the immune and neuroendocrine systems are being studied in
a rapidly expanding interdisciplinary field called “immunoneuroendocrinology” or “psychoneuroim-
munology”. We have recently reported that interleukin-1(IL-1), a cytokine mainly produced by
activated monocytes and macrophages, has various central nervous system (CNS) actions besides
its immunological activities. Among these activities, for example, IL-1 activates the hypothalamic-
pituitary-adrenal axis, a main hormonal response to stress, by stimulating the release of
corticotropin-releasing factor from the hypothalamus. IL-1 also acts centrally in the brain to
decrease food intake in a dose-related manner, suggesting that anorexia, a typical clinical manifes-
tation frequently observed in acute infectious diseases, may be caused by IL-1, a cytokine that is
released under such conditions as acute infection. Furthermore, we have very recently found that IL
-1 has potent antisecretory and anti-ulcer actions mediated by the CNS. Based upon these results,
we have proposed that there may be an “immune-brain-gut” axis, in which IL-1 acts as an afferent
signal and gastric functions as efferent one. At this symposium, by presenting some of our data on
the CNS effects of IL-1, we report the potential of these immunoneuroendocrinological studies for
a better understanding of the pathophysiology of stress-induced gastrointestinal disorders.

(Jpn J Clin Pathol 40 : 241~246, 1992)

*1 Department of Internal Medicine (III), Asahikawa Medical College, Asahikawa, 078
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Figure 1 Time-course effects of intrave-
nously injected IL-1 (1 ug/rat) on

plasma ACTH levels in rats.

— 242 —

DTEECH T 2EBERAZOD, H2VEHRKT
#o ACTH BHETF (CRF) 213 28R 200 %
ST 2T, TEEOREMIEEHWE
BRa{Tolze 7TV A ROANIERE L L THW
CRF 3 THEMALI#EMKE S0 ACTH Fibx A&
KEM CRIBL 7228, IL-11310nM DBETDH
ACTH iz i3E2 - 52 k»->7, L
tehso T, IL-1 12 & 3 ACTH 2RI T EEIC
T 2EEERATRE L, BEKTEO CRF 053
FEENTL2HDOTH S I EBRBI NI,
IhEEND B 2HIZ, CRF Hifkz i o
hHIEB*{To7, T4bb, CRF ik ATHRE
LTHEMED CRF OEF%2HEASELT7 Yy b CB
7% ACTH RIt2#E L1z, IEEFRRIME (NRS)
LR E s ni- ot lBEETIE, Fig. 1 07 —7% L[FEIER
2, IL-1 0512k - Tl ACTH VRVOEE
O LENEE SN, CRF ifFic LD ETLES
hr:gcid IL-1extd 3 ACTH RitH & o 72<
Ashholz (Fig. 2), UEDHERELYD, IL-113
HETED CRF =2 —u v 2ELT2 I L&k

1004

0—0:NRS plus IL-1
e—e:A-CRF plus IL-1

50J

Plasma ACTH(pg/ml)

! EE— : ,
0-30 01030 60 120 180 min
Figure 2 Effects of immunoneutralization
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factor on the IL-1-induced elevation
of plasma ACTH levels in rats.
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Figure 3 Dose-related effects of pred-
nisolone on IL -1 production in
cultured human mononuclear cells.
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Figure 4 Dose-related effects of
intraperitoneally injected IL-1
on 24-hr food intake in rats.
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Food intake(g)

Saline plus NRS 19.68+1.80
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*p<0.01, compared with control
**p<0.01, compared with IL-1 plus NRS
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Figure 5 Dose-related effects of intra-
peritoneally injected IL-1 on gas-
tric acid secretion in rats.

Table 2 Time-course effects of IL-1(1 xg/rat) on gastric

acid secretion

Total gastric acid output (zEq)

Time (hr) n Control IL-1
2 6 108.1+18.7 5.2+2.9*
4 7 223.7+21.5 2.1+0.6*
8 6 421.6+33.9 7.2+1.7*

*p<0.01, compared with control
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Figure 6 Comparison of effects of peri-
pherally and centrally injected IL-
1 on gastric acid secretion in rats.
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Figure 7 Dose-related effects of pretreat-
ment with centrally injected IL-1
on the development of gastric
ulcers induced by water-im-
mersion restraint stress in rats.
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Figure 8 A hypothetical model of an
“immune-brain-gut” axis.
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