AMCOR

Asahikawa Medical University Repository http://amcor.asahikawa-med.ac.jp/

BE#HEE (1989.10) 26£55:469~475.

1\\

AL —a A - LR T B T ER AR R R
W REMREN T WREDADT (=R 7 EibkHE

By

)

LR BE. BRI, EaF=. Sb—. iREE



R =

kR

mitE—

Avas—uAFv-1 LB{KRTFH—-TEE-BIFHEESR
FEREMENTWMREDED 7 4 —F Ry 2

AR HTR

B OREAE  HeTE
WAES

F—T7—F  REMEASUWF, 152 —emqFv-], BRTH-TEF—BIBRER AD7 1 — VS y 7 HEHK

#

P REASRFOAN v 2 —rAFv-1(IL-D &, R VvARIGOTE#E e THKTHE—T
ZHE-BIBERER (H-P-AR) LoHEERZSARCKE L.

FHEE in vivo DERTIIELBEAAND T —F AR B EE L Wistar R#EF » b &
in vitro TR TEAHEBEREEEYAV . IL1 7WEOKR T e P KISMEZEREREY AL
TiTote, #2 OQIL-1o#Erc L Y ACTHERAEEC LR L, v — 7 ERZES 10 5
R, @QIL-1 X FTEAEHEME SO ACTH WM 3 FELE 2 k-, QKIT,
IL-112 X 5 ACTH LRRIEHBEKETHMDO CRE XA LT W5 Z &2 HEND B oI, CRF #
Er AV EREFRNERYTo%, CREAMGTHIAB S hAHTRIL1SERC I 20F
ACTH RIGIBE I W/t o7, @7 v F=v e vite P REMEEER SO IL-1 5% B

BRI IE L7,

R IL1 &L HP-AREDHICAED 7 4 — F3y 7 REREOFEIRE S hic,

(BB, 26:469~475, 1989)

&

BACRERRIZ 2L EVWIBLDHD L O,
B (MoBeE) &k (EEBTEBEE) DEiEEcB
BABRROICAHONT VA, ZhbOEFEE, flzid,
BLBE L DFER &\ 5 LB - FETI R b L R AVR
PIEOBBERPLREFI VD) A7 #HWINX D L\ HE
FHMEYTLEMT LR T A, Fhoific, BRYFE
ECRET S &L BRSNS DR L oK - 1
BERPLELEROI A Z EVBREFOH TR L
{EBRINDLIATHE. Lnl, ZOBOERT
BEAD MLHFHEE] oW T OREAESIEFT
X, TOMRAERVBEILI R TRV ELHD,
RIEBBEIATWRWESBEEINA TV 5,

il

fe)llEERI KRS 3 AR
T078 fBJIITHAEME LRSS 3 —11
(ZMB FRR 144 A28R)

(469)

Lil, EOHRICL D, HEASWHR (FRwE
BR) TEEINBMALE Y IREREYASTS
&, WMICRER (EEPER) TEAINDRER
HRTFRHEASWRCEEBYRITTZ LB LT
Tho2H 5 (UEPYORBRER)., ZhbOBFRME
(%, Timmuno-neuro-endocrinology ($&& LA 53Uk
)] & # [psycho-neuro-immunology (ks ###£E 7 157
H)JEMIEN D FERACEH L WIFRBER O ELR b 1o
HbLTW3,

1vs—ad4Fv-1(IL-DIX, RERHFBELY 1
WA EIT L - THRIE (LS hic & 2o REE MM X
DGWMINBEHFA L hA vDO—>T, FExDOEREIER
ZELTWAY, Ehig, IL-1 2 FRERYL /KN
07 S ORREERICH T AEREFOILNHEL
HEhODH 5, —F, RERNITTET HHETE
BEREATeA FALEVODWNERT S L5
EnH OV, RERTELEINLBEERTLEK T



BEMRE 26555 19894

—FTEA—EIBEKERCH L TR LHDOEELFOZ
EHERIE TS, T, BIBEE AL E v HGRE
ER%IELSMEFT 22 L XBHDEETHS, £ T
SEIFATC DL, [HREREMENSWR E OBELEE]
PERD EWT, Wistar RHEZ » b RO e b KRG MEEE
BEERYBOWTRO AT VTR ML 7o, %3
A, IL-1 2R b v ARE O E% 7o 3 8K T
—TEFE—BIBEERCRIETHE IO WTHEF L
(FBRI)., &bitid, ZORGTWEDOREENTH S
EIBAxFmA Fhrxe v IL-1 DEA SIS LT
ED XS IefFREFonw i~ (EERID.

MWH e BiE

FR: L1 ERKTH—TEA—RITRERCR
FTREOK

D RAE

IL-1 8F & LTk, REMEOFHEL L nREL
TEWERTFEZE LR e b IL- 1% FEHR L1,
7 v + ® ACTH #WR/#AF (CRF) (3KE Penin-
sula (bt X W EA L7, 7, AEM CRF 0 f&EhfE
BRI MR E CIER S hc R EH CRF miF® %,
ZOMBIZFEFEREME (NRS) %, FhXhHwv
7.

2) EBSe ba—n

HEH200g » Wistar Rl 7 » b A HEREY & L
TRV, AV =V 2 vERTEAROBRES & + i
¥IMF & KEKAY BEHRERZE, 256+ 2 COERE 12
BERIBERE Y 1 2 4 (07 1 00~19 1 00 BR) FCTEBE L7,

IL1BEEDORKTH—TEGSBIBREROE
{b% EARE: - EPR T CHRET A0, LicHkEL
TeHBEERT®, 79 rOBELEAND T -7 284
B BEB L, Zor— r2AHLTIL-1 28BkNEZES
L7, #Rpcsm L tms ACTH EXEIE L 7-.

EHi, IL1 D TEECHT 2EEFROEELK
HIhicoiid, LETHRE L TEEBBEREEREY Y
AT IL-14m#ED ACTH 0 5 bEhRE# 7,

3) s vEIE

MR g EKRF O ACTH B0 BIFEZ, KEEL
BAEFEAT (NIH) X b 824t S h7oiRdE ACTH % %
& L T Euro-Diagnostics # (# 7 v &) o ACTH
IRMA # v + [SRL] #HVTfi-72?, M 7e 5
7 FfEENIH X OB S RIAF S b2 XD
BIE L7,

KR  EBEEAT oA e vnIL1 oy

(470)

Wi R FTEE O

D HE

AEM# IL-1 0 EA R & #F & L T lipopolysacchar-
ide (LPS, X1 B /8 3k serotype 055 : B5, Sigma
Chemical Co.) w7z, BIBEREAT = FhLE
v & LT, prednisolone sodium succinate (KM
U K=y, EEHRME) REALC.

2) b b RMMEZKEEEE

b P RMEMERE (PBMNC) OfEZLFIHRE £
NICHEDICELCTT -7, Thebb, £FHHIc, —
BEAELBBEALD ~) vINRMM % HE L,
Ficoll-Conray (Pharmacia) = & % th&E & Ik & ©
PBMNC * 5B L 7. kicZ h b BEfMias, 10%
fetal calf serum, 5X107°M 2-mercaptoethanol, 100
U/m! penicillin & O° 100 xg/m! streptomycin % i
%z 7= RPMI-1640 558 (GIBCO) T 3 [EljtiE L 7oz,
R 1X109E/ml/well £ 705 X 5 %L
7. LPS 13 25 ug/ml DRET, 7V F=v r ik 1X
1072M~1x10""M ORETE AL BT, BRI
24-well culture plate (Costar) % f\~T, CO, incuba-
tor A (95%air/ 5 %CO,, 37C, & 100%) TiT-
7o, EEEEBARA 48 BERAERIC, &=L (400 g, 10 ofED
IhgELEFLYERL, ILIOBIECHT 2T T
—80CIZTHRFEL 72,

3) IL-1 o #IE

¥#E BiEo IL-1 A3, &k E Cystron # TR
e PIL18 RIAF. b 2BV THEIELA, K
RIARIZHWOLR TV AHETIL-1 B CHERBTH
D, IL2%A v a2 —7=zmvigd L RTXE®EETRE
emots, ¥t, TV K=V evOBREELZDOLDIEE
RIABICE 5 IL-1HIEBICH L TEBEYE 2 isn -1
(data not shown),

& R

KR IL1ERTHE—-TEFE—BIBRERIR
FTHE 0K

ETHRDIT, BLBCI T —FTAXEBELF v b
W IL-1 (1 pg/rat) EIRAEZES LT, TORIEICE
5 ACTH fEDE L& &t Lz, Fig. 112R¥
o, IL-1o#Er X hid ACTHEREE Lk
AL (p<0.0D), JARICIIES 10 7HBIZESH
FOBE A ICEAL L 2 BEBICIRSIECE - .
—7F, ABEAEKYHE LB Tizms ACTH ED
EHIRONhrotc, &b, B5T5IL10EY



1va—mdf*v-1 ERETHR—TEGE—EIBTLER

Table 1 Dose-response effects of IL-1 on the plasma levels of ACTH.

saline vehicle
0.3 ug/animal
ug/animal

ug/animal

ug/animal

IL-1 or control vehicle was intravenously injected at the

indicated doses, and blood samples were collected 10 min after

injection.

determination from 6 animals.
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Fig. 1 Time-course changes in plasma ACTH
levels following the intravenous injection of IL-1
or vehicle control. Each point represents the
mean = SEM of ACTH determination from 7
animals.
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Each value represents the mean + SEM of ACTH

LIBERYRIC TRV L HEIDBIDIT, DA
UV AKRALEVYTHD TR T 27FVvOMF LA E
RRZHIE Lichs, B5ATER THARZE(LIED bl
Motc 5T 25.051.2, 10 0% © 26.3+2.6, 30
5% 1 24.3+2.4ng/ml, mean+SEM).

iz, IL-1ww Xk > t4E L 5Mm+ ACTH E L& KT
7y, IL-1 O TEECHTIEEFRA LS00, &
HVIERK FEO CRF # A Lich D TH 5 0w &t
Ui, &£dtaoic, TEERBEEMQCE«DRE
O IL-1 &ML T, BERPCSWINS ACTHE
i L7z, Table 21/R3 & 512, 0.001nM 225
100nM ¥ To IL-1 TRIB L7, TEEMRE»50
ACTH W& 3 BELFEOE X b -7, —7,
BIERONEEELE L L THV & CRF #& T,
ACTH o p B ERICHEICRIE Sl Thbofs
RLh, IL1 0 TFTERECHTLEEFER L & FIE
L.

zow, IL1#ERCAROnAm+ ACTHED E
AT TEEDOCRFENLERATH S LHBIL T,
Kz CRF fLfax e o MEBR X T2, T/
b, PLCRF miE0.5mD *#i#& 5 LAEKED CRF
DIEFAXHAIRIRELXIEY, ToRIEOLRS
IL-1wexf3 %5 ACTH RIGx#&at L7z, Fig. 2 TR S
nasX51C, ¥BELTOSMIDEEREMF
(NRS) #@i#&5E L5y T, IL-1ic X 51
ACTH fED EF 2 FEDEE L RRICEE S hich, —
7, L CRF MECHIAE S hic5 » b T, IL-1 2%
5 LTH ACTH RIEn£&< Rohieh -1,

DEn#ER L b, RERBAEFO IL-113%, VKR TE



BEME 26555 19894

Table 2 Dose-response effects of IL-1 and rat hypothalamic CRF on ACTH

release in monolayer rat pituitary cell cultures during a 3-hour incubation
period.

control

1 x 10712

1

X

1071

10710

CRF IL-1
control 0.96 = 0.10 0.92 + 0.09
1.35 + 0.09 0.99 + 0.10
2.25 + 0.12 0.88 + 0.06
2.78 + 0.19 0.94 + 0.07
3.21 + 0.27 0.96 + 0.12
3.18 + 0.17 1.05 + 0.15
3.25 + 0.23 0.98 + 0.11

Each value represents the mean + SEM of 4 replicate cultures.
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Fig. 3 Effect of prednisolone on the
0d ~ —— r r T . I
-30 010 30 60 120 180  min lipopolysaccharide-induced IL-1 release from

Fig. 2 Effect of the immunoneutralization of en-
dogenous CRF on the elevation of plasma ACTH
levels induced by IL-1. Each point represents the

human peripheral mononuclear cells in culture.
Each bar represents the mean = SEM of 4 re-
plicate cultures.
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HYPOTHALAMUS

interleukin-1 (IL-1)

' IMMUNE SYSTEM

PITUITARY GLAND J

corticotropin (ACTH)
glucocorticoid hormones

ADRENAL GLAND

Fig. 4 A hypothetical model for an immuno-
regulatory negative feedback circuit between the
immune and neuroendocrine systems. In this cir-
cuit, IL-1 acts as an afferent hormonal signal and
glucocorticoid as an efferent one.
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BREOMICAD 7 4 — F Sy 7 AEEEOEET S
ZEhhR s I s (Fig. 4).
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Abstract

Interleukin-1 and the Hypothalamic-Pituitary-Adrenal Axis: Negative Feedback
Circuitry Between the Immune and Neuroendocrine Systems

Akira Uehara, Toshikatsu Okumura, Chihiro Sekiya, Yuichi Takasugi and Masayoshi Namiki
Department of Internal Medicine (III), Asahikawa Medical College

It is becoming increasingly evident that there is bidirectional communication between the immune and
neuroendocrine systems. Hormones and neuropeptides affect immune functions and, in turn, immune responses
are reflected in neuroendocrine changes. The present study was, therefore, conducted to determine (1) the effect of
interleukin-1 (IL-1), a polypeptide produced by stimulated monocytes/macrophages, on the hypothalamic-pituitary-
adrenal (H-P-A) axis, and (2) the effect of glucocorticoid hormones, the final products of the H-P-A axis, on the
release of IL-1 from human peripheral blood mononuclear cells in culture.

The intravenous injection of IL-1 into freely moving, conscious rats significantly increased the plasma levels of
ACTH. The peak response was observed 10 min after injection with a several-fold increase in ACTH levels, and the
increase in plasma ACTH caused by IL-1 was dose-related. This ACTH response to IL-1 was, however, completely
abolished by preinjection of 0.5 ml of rabbit antiserum generated against rat corticotropin-releasing factor, but not
by normal rabbit serum. IL-1 failed to stimulate the release of ACTH from primary monolayer cultures of rat
anterior pituitary cells in concentrations ranging from 0.001 to 100 nM. Furthermore, prednisolone, a water-soluble
synthetic glucocorticoid hormone, suppressed the secretion of IL-1 in a dose-related fashion. The prednisolone-
induced suppression of IL-1 production occurred at low concentrations of the glucocorticoid; 50% inhibition was
observed at 0.1 nM.

These results provide further evidence for the recently proposed hypothesis that there is two-way
communication between the immune and neuroendocrine systems. A better understanding of the interaction
between these two systems would help to explain the pathophysiology of various diseases having immune and
neuroendocrine components.

(The Autonomic Nervous System, 26: 469~475, 1989)
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