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In Vitro and In Vivo Study of Regulation Mechanisms of Type I Interleukin-1 Receptor
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Interleukin 1 (IL-1) is one of the inflammatory cytokines, which plays a pivotal role in both host defense and
homeostasis. Its signal is transduced by type I IL-1 receptor (IL-1RI). This report gives an insight into the regulatory
mechanism of IL-1RI in both in vitro and in vivo. IL-1 up-regulates IL-1RI through prostaglandin E, (PGE,) production
on human fibroblasts. However, in the presence of indomethacin, IL-1 down-regulates the receptor by destabilizing IL-1
receptor mRNA. Type I and type II interferons (IFNs) up-regulate the expression of IL-1RI. This up-regulation leads to
the increasing susceptibility of IL-1RI to IL-1, as the DNA binding of IL-1-induced NF-xB and the production of IL-1-
induced IL-6 from the fibroblasts are augmented by pretreatment with IFNs. On the other hand, the expression of cell
surface IL-1RI is inhibited by tyrosine kinase inhibitors, herbimycin and genistein, resulting in reduction of the kinase
activity of IRAK (IL-1 receptor associated kinase) and IL-1-induced IL-6 production from the fibroblasts. Lipopolysac-
charide (LPS) augments the expression of IL-1RI mRNA and cell surface molecule in the hepatocytes of mice in vivo,
and the augmentation is mediated by the interaction of IL-1, IL-6, and of glucocorticoid (GC). When hepatocytes were
pretreated with dexamethasone (Dex) and IL-6, the activation of IRAK was augmented in response to IL-1, indicating
that IL-1 signaling is also up-regulated. In addition, IL-1 treatment ather combined administration of Dex and IL-6 into
mice markedly increased the serum level of serum amyloid A. These data suggest that the expression of IL-1RI is regulat-
ed by inflammatory cytokines, PGE,, GC and LPS in vitro and in vivo. This study shows that the biological activity of
IL-1 can be controlled by regulating the expression of IL-1RI, and therefore proposes the use of pharmaceutical drugs
for the regulation of cytokine expression.
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Table 1. Biological Activity of IL-1

T cell

Growth promotion in the presence of lectin or specific an-

tigen (Induction of IL-2, IL-2 receptor, and IL-4)

Induction of lymphokines, such as IL-2, IL-4, and CSF, in

the presence of lectin or specific antigen

Augmentation of the proliferation and differentiation of

thymocyte

Augmentation of the proliferation and differentiation of

yd Tcell with IL-7
Radioresistance
B cell

Growth promotion and induction of antibody synthesis

with IL-4, IL-5 and IL-6

Augmentation of the cell growth of EB virus infected B

cell
Monocyte and macrophage
Induction of PGE, synthesis

Augmentation of the cytotoxic activity against tumor cells

Induction of the production of TNF, IL-1, IL-6 and IL-8

Induction of differentiation of myelocytic leukemia cells to

macrophages
NK cell

Augmentation of the cytotoxic activity against tumor cells

Growth promotion

Osteoclast
Augmentation of bone resorption
Liver
Induction of acute phase proteins
Reduction of the activity of P450
Reduction of the production of albumin
Brain
Malady
Induction of the release of ACTH
Bone marrow cell
Augmentation of the number of neutrophil
Smooth muscle cell
Induction of the release of amino acid
Induction of NO production
Vascular endothelial cell
Augmentation of the production of PGI,
Augmentation of the production of PAI
Augmentation of the adhesion of blood cells
Fibroblast
Growth promotion
Induction of PGE, synthesis
Induction of the synthesis of IL-6 and IL-8

Table 2. Participation of IL-1 in Diseases

Diseases

Effect of IL-1

Rheumatoid arthritis

Pyrexia, growth of synovial cell, destruction of chondrocyte, osteoclasis

Osteoporosis

Kawasaki disease

Endotoxin shock

Toxic shock syndrome
Ischemia-reperfusion injury

Gout

Type I diabetes

Glomerulonephritis

Dilated cardiomyopathy

Mycocarditis by infection of coxsackie virus
Endometritis

Premature delivery

Granuloma

Hodgkin’s granuloma

Acute myelocytic leukemia

Kaposi sarcoma

Scleroderma

Alzheimer’s disease and Down syndrome

Augmentation of bone resorption
Vascular injury
Vascular injury
Vascular injury
Vascular injury

Inflammation induced by IL-1 locally induced by uric acid crystal

Injury of S-langerhans cell

Augmentation of mesangial cell growth, induction of PGE,
Inhibition of myocardial contraction by S-blocker
Production of IL-1 in heart

Growth inhibition of fertilized ovum

Uterine contraction by induction of PGE, and PGF,,

Augmentation of granuloma formation and fibroblast proliferation

Augmentation of fibroblast proliferation
Cell growth by autoclinely

Cell growth by autoclinely

Activation of fibroblast

Augmentation of cell growth of astroglia by IL-1 produced from microglia
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IL-1RI DFIFFHHEREZ DOWTHENT 5.
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Cell Membrane

Nuclear Membrane

Fig. 1. Signal Transduction Pathway of IL-1

This figure was obtained from Dr. H. Hayashi (Nagoya City University) with his permission. NF-xB: nuclear factor kB, NIK: NF-«B interacting kinase, IxB:
potential inhibitor of NF-xB, IKK: IxB kinase, IRAK: interleukin-1 receptor-associated kinase, TRAF: tumor necrosis factor-associated factor, IL-1RAcp: IL-1
receptor accessory protein, MyD: myeloid differentiation primary response, IKAP: IKK complea-associated protein, ECSIT: evolutionarily conserved signaling in-
termediate in Toll pathways, TAK: transforming growth factor-activated kinase, TAB: TAK1 binding protein, FWD: the mouse homologue of Drosophila Slimb
and Xenopus bate-TrCP, MEKK: mitogen-activated kinase kinase, JNK: c-Jun NH,-terminal kinase, PKC: protein kinase C, PI: phosphatidylinositol, Ub: ubiqui-
tin, E1: Ub-activating enzyme, E2: Ub-conjugating enzyme, Caspase: protease, Jun/Fos: transcription factors, rho: family of small GTP-binding protein, PY:

phosphorylated tyrosine.

&, FRAEFRIE CIXEOTEREEL Tnhad 2 NS
INTWS., AEFFETIE, b Nk E S
Jakk TIG-1 Z F W T IL-1RI O J& B 37 i fe i % fg by
LU 7=. IL-113 IL-1RI ® mRNA @ % 5 % # K12
FREE~ ZoEREI 7Ot F IS F—FY Ol
HHTHHAL 2 RAYT LD ERICHESI N

(Fig. 2). IL-1 f3IC K DB n s o2
75 2P U E,(PGEy) MELAINDZ ENASGN
TWBM, TIG-1 2 IL-1 T % & R &
LEHF O PGE, D&M EH L TW/z (Fig. 3a). %
7=, MA@ @ cAMP @ LR % PGE, & il L T Lk
HLTWw/ (Fig. 3b). W¥FNHA > RAH T VR
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Fig. 2. The Effect of Indomethacin on the IL-1-Induced IL-
1R mRNA Expression
Human fibroblast TIG-1 was cultured in medium alone, medium con-
taining 100 U/ml IL-1e, IL-1e (100 U/ml) plus indomethacin (1 ug/ml) or b)
indomethacin alone at 37°C for 12 hr. Total RNA was isolated and Northern
blot analysis was conducted using a specific probe to human IL-1RI. Values
were normalized based on the band of f-actin. 127
G 10
R4
Mick VEEESNE, —F, HICIRRS B0, -
PGE, il cAMP % ER 3¢ 2, 74 32
23U, AL I hFI 2, 8Br-cAMPIZHBWNT LS 6]
% IL-1IRI mRNA O 5 EF2G8® 5z, 181 T ER
L7z IL-le Z AW REGEBRICED, TIG-1 12 88
I 7= 0 K 4 T O IL-IR AFB L Tz, £9
I, BEERD S, TIG-11213 18O IL-1R O & 2

MHEHL, PGE,FRMICLD IL-1 DFEEMN ERL
TWw/ (Fig. 4. DLEDZ &EmnS, IL-113 PGE, j#
%2 UTIL-IRIOREHZ FRIETWAS I &N
AMFRICKXODBAS N E/R 5729

—F, 4> RAYT VHEET, IL-113 IL-1RI
mRNA OZEWZ|KTFEEE 2 EICE>T, IL-
IRI DFBZ@PLIE TV, £/, EEHEKREE
BTHHYA 7 ONFI I RTHEINZZ ENS,
IL-1O ZDOERICEHZREAERNLETDH
%, JEEEIEK T (TNF) @ mRNA O % & M B
THIELRTEINCOWVWTHEND S. D TNF BT
D 3 IEFRBELITIT AT ITE AT 330 DEEFE
FIDEET S, ZOEHNE, HMORIES A M1 >
(J>HRFTP 2, ao-—#lKET (CSF), IL-1,
Ja7axIF, A F =70 (IFN) 72 &)
DELTICHHEEL, FEIN/Z mRNA 2HED N
IZHADTHDICZDOEEFNEEG L TN EEZLN
TW3, IL-IRID 3ICH AT ICE OB FI N EFEET
BZEMNDG, FMBEENMENTNWSEZENEZS
N5, ZOATIZEAZEINCKES T 2 EADFEE
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Fig. 3. Time Courses for IL-1-Induced PGE, and cAMP
Production by TIG-1

Cells were cultured in medium alone (@), medium containing IL-1c (100
U/ml) (O), or IL-1a plus indomethacin (A) at 37°C for indicated period,
and (a) the amount of PGE, in the culture supernatant and (b) the intracellu-
lar cAMP content were determined using an ELISA kit (Cayman Chemical
Co., Ann Arbor, MI) for PGE, and a radioimmunoassay kit (Yamasa Shoyu
Co., Ltd., Chiba, Japan) for cAMP detection kits. Results are expressed as
mean of duplicate cultures and is a representation of three (a) and two (b) ex-
periments.

INTVBEY, FOEEEREEZI<AsN TV
WSV ELR S B Z LT, MEHEGEET, HL LI
BRE T ZOBERIIFD s Nish > 7= (Fig.
5). MiEFICEEN TV S EERE T8 (iR Hk
WERAIN P, SR LA IR ) & A kB I
I5&, IL-1 OFEHAPEELEZENS NS D
HIERF & DHTHIRTH D EEZZ 5N,
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Fig. 4. Affinity Cross-Linking of IL-1R on TIG-1

Cells were cultured in the medium only (lane a, b) or medium containing
PGE, (5X106m) (c, d) at 37°C for 24 hr. Subsequently, the cells were cross
linked to '’I-IL-1« in the absence (a, c) or presence (b, d) of excess unlabeled
IL-1a and analyzed on 10% polyacrylamide gel electrophoresis under reduc-
ing condition. Molecular mass markers are shown by arrows.

PAED X DIZIL-11%, IL-IRI D% % PGE, &
2N LU THIKAN CAMP 2 FR X852 ETIEH
FPEICHIEHL TWB I E,9F LT, 1> RAYT
CHEETTIE mRNA ZARLZENIESL &L
TAIHELTVWS DIL-1OZ0ADIERIZY
A —RNy 7HEEE L TN TWS EBZ5NE T
EM5, IL-113 PGE, #EA L/ WHIAZIZ BN T,
IL-1RI OFBMGIA T & LU TEIW TW S AJREMEN
H5. MO I—TDOWIENS, <A TRk
KBWTHKDOERNMEINTNS. D ZDLD
BmZEEEZDE, 4 RAYTT VITIL-1 FE
IL-IR mRNA ¥k s > 704 F 25 F—F D
FHEFTTRL, IL-1 DA RICL > THHE
LTWa, ZOHRIEZA > RAY L > OPRIERN R
BEZD FTHEKEN,

3. BEA .Y —7x202IC&BIL-IRIDHEIR
il

IFN-a, B, y DWW b TIG-1 fl i fx N e kil i
K 5 4 25 H g Bk MRC-5, 9 il g 12 B W T, IL-1RI
DO¥Bl a2 mRNA L X)L, MifgEmL N TERX
HFETW/, WIH (IFN-o, f) KO I 8 IFN (IFN-y)
I o7y —YOiEMN L, MAEREEEE, Mk
i £ MHC class I iR O B FER EHXBBOAEY)
EEZELTVWS. D LiL, IFN-y 3 MHC class
NHROREIZ L < O THEET 58,19 ZD%)
RIZIMIFN ICIZR s N0, Zh5DEWNIEI
B KROINBOIFN LY 74 =080, 75+
WEEEEO R0 THBEINTWVS, A
nTEBthAm@%ﬁﬁﬁﬁ% &, TEKRY
IMMBIFN [CHICER SN B 2 EnS, M IFN CHLE
BRI TFINEBEENLTVNEZHDEEZEZI NS,
Nuclear run-on assay D#E 5875, IFNs iZ IL-RI &
EFOEEZ LR I8 T/, IFNs ZX % IL-1RI
DOFTERN R, A7 O0AF T I RIZK>TH
EBINWZEMNS, FIEBREASKRIINEE LR
W, IFNIZEX D EHIL I N 2EERTFICDONT
1, X<HFFEEIN T35, IRF (interferon regulato-
ry factor)-1 0 IRF-2 73 E DB R 717217 Tz <,
ISGF (interferon stimulated gene factor)-3 72 & D Xk
RN TFICE D HEHEEICDODNWTHHENEINT
W5, ®IL-IRI BETFD 5 RRBICHEET 5 ELET
fid %1 D 603—608 D FECHIE IRF-1 ® 3 >t > A
FIONE TIBREDOBENNESNBEZITTHD, IFNIZ
K OEHIL-IR BEFTORBANGHEH SN THDH
BEEND S, F/=, IFNIZXDIEHILI N
ERTFNN T AT S RS H 5.
IL-1 134 HESE RN 5 IL-6 DFEARZFHET D &
MWHISNTWS, —F, IFNIZIL-6 OpEAILHE
LianwZ &EMS, TIG-1 #ifidZ IFNs TrIiULHE L 5%
iz 224 U TR IC TR F T 5 IFN 2 B0 B 72
#IiZ, IL-1 THI L =& 2%, IL-IRI DR LR
CHEILTIL-6 DEABNERLEZ. £z, IL-6
BT LRICH D NF-kBEALZ2 7O —T7I2HNnT
electrophoreic-mobility-sift-assay & 1T o 7= #& £,
IFNs FiLEE U 7= fll fid T3 IL-1 353812 X % NF-xB
@ DNA G EFR L TW= (Fig. 6). ZOREHEI,
IL-IRI O FHEBEOZELIZ L D IL-1 OIEFA N FRE S
NB5ZEZEZRLTNS,

IL-1 & IFN X, HMifasEsmEEZE, 721k, MHC 51
FHDOFE, nitric oxide (NO) EEA, MEFAETHE,
IL-6 EAEBR EMBEHRZRT ZENHEIN TN
%, 2072 b MEMESFRIRERIC BT S IL-1 & TNF-a
l X% IL-8 i E T DI EFHEITIE, IFN ZHHIE

W< EOMEND B. 20 ZDOIFZEIE, IFN & IL-1
“ZL<IL, TNFaz#EEIHEEZHDOTHD, IFN
(& IL-1, TNF-a @ > 77} )L % IL-1R DL #& D B T
Bl TWb EEZILBND. —F, AHFEIIBITS
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Fig. 5. Effect of PDGF, aFGF and bFGF on the IL-1-Induced Down-Regulation of IL-1RI

Indomethacin-pretreated cells were cultured in RPMI 1640 medium containing 10% FBS or serum free synthetic medium (AIM-V) containing indomethacin
with or without a) PDGF (10, 100 ng/ml), b) aFGF (10, 100 ng/ml), or bFGF (10, 100 ng/ml) in the presence or absence of IL-18 (100 U/ml) at 37°C for 18 hr. Total
RNA was isolated and Northern blot analysis was conducted using a specific probe to IL-1RI.

IL-6 DPEEIZDWTIE, IL-1 & IFN 2 EZX8T
HEOII MBI E SN o LS T,
IFN & IL-1 @ IL-1R LA D 2 7 F VR fE 1K 2 &
ML TVWBOTIERL, IL-IR 2 FRHEIEZZ &I
Ko TIL-1IZX B IL-6 EAZMHRITTND EH
A6N5, IL-61I~ 707 7 — PR a /s
EDIL-1, IFNEAMEOEEEICEEELZ 55
ENHILENTWVWDS, 2-9]L-6 FEAEDTLHENE, IL-1
PLIFN 259791 M4 > %y b —=21IC& D
AR R A ZAY S ACH LG L TWSHDEE
A6N5.

IFN I B®, CEFRPLIA X TAINABED

B, MBRICHWS N TWS, —J, IFNIZ
SEE, N, WEM, RERD, B, K
E, BHEELREORIERANSD 2 Z ENASN TN
530 ZNSORIERDL<IZIL-1 15 8%12H
Hon,» ns oIfERIXIFN & IL-1 O HFER)
RTHHAHENEND 5.

4. REHAZEFC LS IL-IRIFERCRETHE
41. 5-URF 45T —EHEHEHIC & 3 IL-1RI
mRNA HERCREFITHR  didokSic, IL-1
131 > RAS T 2 FHF FTIL-1IR mRNA O REE
ICEEDERANH D, IL-1IZHR AR )IN—F A,
(PLA,) ZiEMHEL, MEBEEENS Y 7F R B
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Fig. 6. IFNs Enhanced IL-1-Induced NF-xB Binding to IL-6
Gene Promoter Region

The cells were pretreated with or without IFN-a A/D (1000 U/ml) and
IFN-y (1000 U/ml) for 2 hr. After washing out the medium, IL-la (100
U/ml), IFN-a A/D (1000 U/ml), or IFN-y (1000 U/ml) was added and incu-
bated for 1hr. Nuclear extracts were prepared, and then electrophoretic
mobility shift assay was performed using 3?P-labeled NF-xB probe on IL-6
gene.

DB D hEREEL T ratF - —
Pz OB EINZEDT, BEKMWIZPGE, 12 ED
JOXY A Rk, —Fh, ALY I7F RVB%E
EEELTSURFI Y F—HickoRR#anrz
EMZ LTB, /2 EDOA IR Y T2 %. IL-1 D
IL-1R mRNA RZEIT 5-URF 47 F—E A E
HLTWaMNEM, 5-URFIFF—EOHERT
H5HAA86l HNWTHFLAZEZA, HESINR
Mol EMS5-URFIFF—FYORKIIES
LTWwinweEEZz5N5.

4-2. 7074 >F+—F (PK) [HEH|D IL-1RI
mRNA R (X § 2R PKA [HEA], HA1004
(10 uMm), PKC FHEHI, H-7 (10 um), A& D0 XK
> (100um), FhicFoy rFF—tFoHEEX
THDHDN—ETA A 05ug/ml) = HWNWT,
IL-1 ® IL-1RI mRNA R ELIC KT T HEE K
MlzEZA, IL-1 OERHZEEZEL ZDIIN—E
RASAFETTHo = T/, IL-1EFEFEDSE
HFTN—EX1 > AIZXIL-IRI mRNA O %
B, ROREEZFNFTCweE RCFos > Fr-—
YTOHERTH 2T ZA 71 2I2iE, T OIEENE
oMo EMBG, IL-1RI mRNA OARELE
CERHIZIN—ER A ABEMOMBETH 2 EE
A6N5.

4-3. FOL ¥ F—FHEEROMIZERE L IL-
IRAFORBICKEFTHZE  RIT, IL-IRIDFE

kDa

W Endogenous
& C 4% [w-Histone
20— ' ," «MBP

0 50 50 Precultured with Genistein (uM)
IL 10 100 U/ml

Fig. 7. Effect of Genistein on the IL-1-Induced IL-1R-As-
sociated Protein Kinase Activity
TIG-1 cells were pre-incubated with genistein (50 um) for 6 hr, and then
the medium was washed out. The cells were incubated with or without IL-1«
(100 U/ml) for 5 min, and were then solubilized and immunoprecipitated
with anti-human IL-1RI rat mAb. In vitro kinase assay was performed.

BT THEEREARRTMALEZEZA, N—
EXAI2A FZATA2EBITIL-1 DFEEE
ZRADEEE.D NS OREMNS, IL-1RI OEH
MFEEFHICIZFOS > FF—ENEEL TWBH Z &N
REEINZ, 51T, ZOIL-1RI OEADICXD,
HRN> 7 F IV iRiED T TdH % IRAK (IL-1 recep-
tor associated kinase) DIEPE (Fig. 7), IL-1 5
IL-6 DEADBIALNTVSEZ EnG, HEN
IL-IRIOFERICIZFOS >FF—ENNETH
5. FHELVWEBEICOWTIZISBOMEDORENYE
FNs.

4-4. IL-IRImRNA®D L K v 7 X (C & % i &
N—EXRA1T>ARFO>FF—FoFA4+—))
HIHEEL TFFr—CEREZHET S EIN TN
5. FOEMZ2-AIN AT NI ) —)L (2-ME)
RITNEYFF I EOHBLFITHESI NS Z &N
HoENTWNnD HDN—ETA T >ADIL-IRI
mRNA AZEMERIZ, FA—IEANDHEEITX
DHDMEMEF L. N—EXA 2> 08hRIE
2-AI)NH T by /=)L @-ME), PFFALA
k=)L OTIT) THEIN-. X 52, 2-ME,
DTT, N-7 & F)V-L-2 A 51 > (NAC) 72 £ DI
BALBI 2T THRBDIER NS 20 E L7z &
Z %, IL-IR mRNA OZEWZRP I &n
5, IL-1IR mRNA OARZEIZITL Ry 7 AT X
LHIENMTHON TS I ENEZLNS.

5. LPSHEICLD VI RXEBHICE(TBIL-
1RI OFIFFE

URZHE (LPS) X, 7T LR O HiaEES¢ I
DR THY, NERZ (ZREFT ) OF
BThH5DH. LPSITAEKITRAT S I EITKD FHT
WRRER e EFEoHFEEZ5IZREIT. 20k
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S LPSICL - THI S I INDFHEACHIIRICH
F2RMMY X DGR, MEKFREDAMK
ok, LPSEHKIC L 2B D Tida<, LPSIZLD
ERENSFEEINDSIL-1 2502 <OY 1 M1
CIBREDRIEMAT 4 T —NEELEHEEL T
WwWa, L2L, ayJZRZB T 5&ESENTO
IL-1 O&%E 2 EDOFMIIL, EEMHIN TNV
W, BT, TR v IOETFIV
ELTLPSEEY T ZEHAWN, &lEEETOIL-11Z
T DREENELRLDTIIRWNAEE R, K,
fiti, PPl TN, PREIC 315 IL-1RI mRNA FH
DAL Z f@ht L7239 (Fig. 8). LPS #% 5 2 B4,
I 12 3B31F 5 IL-1RI mRNA FEH 17 PHE 7o sk A0
DN FOREIT 6 RFRICE—7ITEL, 24
BfgIcBWTHa> bO—)LD LNV KD @
BANED 5N, ik OREfiE T @ IL-1RI mRNA ¥
FE, %5 2 REERICHEENED sz, 5 6 [k
fii#%, Mitiod IL-1RI mRNA ®Bi3a> ~o—)Lo L
NIVIZEIE L 720, Mg Tida> ho—I)loL X)L
DIFIIETL, TORIT24RFMBEE TR/ L
2. BTG 2 RERRICIZEmL, 6 Rzl
J>ba—=)bOLX)LZEE L, 2L T 24 FFfE
WWIRBEVEWEENAS NS E0nWS, —MHEDE
MR SN, AFETIE, IKTOEELRZ(ITR
5N o 2%, Reinisch 5 1% LPS # 5. 3 IR
BT Z DT IL-1RI mRNA FFAEML, 20
HERBICIZEHIREED L XV FICE T LA %
T EEMEL TWwb, 3 Stalder 513, RNase pro-
tection assay IZ & 0 LPS % 5. 16 B4 I g, &
i, MEiC BT IL-1RI mRNA RBEAEMNT 25 2

Brain

Lung

EEHELTNS, M),

PLEDZ EM5, IL-1RI mRNA FE I O Zb A3
B TRLZHAHE LT, REMOEENIZBIT S
BRI DE WO & Mk S 2 M O KOS D E WA
2 5N%. JET IL-1RI mRNA O T i
BT EERLUEM, Takao HiE~ ™7 X112 LPS #%
5% 6 RefEl R O 20 RefE#21C, MYl B o 12T-1L-
laDFEEBEMBILTBHZEZWMEL TS
Vogels 5 1, IL-1$# 5 <™ 2 @ M fi§ T IL-1RI
mRNA FEHO@WPNIEE B Z ExHMEL TS, 0
IL-1R 239 B B IL A 5 2 Tl 72wy, TGE-B
e A AL, TAHEA, FRMEZFMIAE O IL-IR 2K
SELHZENS, D EADHIIE L TTGF- D LD
RIL-IR Z2 A S B AR F0FHE S N5 [ EetEN
EZ2605. BigicBIF 5 IL-1IRI mRNA FIHDO
PRI IE R TR NEER TH 5. BIRICIT R < K
IS 2 MR & < OGRS 2 A RED 2 FEEMNTEE
LTWaDMhHLNRY, ZOLDITEERITENT
IZIL-IROFEE T XD EHICHE TN THO,
IL-1 1209 BN RAe 2 2 ENFHRINS.

AWFFE TIE LPS 12 K 2 KOS AYBEE 1T B 7= ik
IZDOWT, IHIZFHELL<MmEFLAE. LPSHEHITX
DIL-IRI Z2EHB L TOWAHBEAREL, gD
IL-1RI mRNA FH Z iR L TW S u[REHENE 2 5
Nz HZIT, LPSHEGICXDFEEINDHET
@ IL-1RI mRNA DR BN Z 2 fl i f 2 [FE
3 % 7/=®1Z, antisense IL-1RI cRNA 7O —7 %
WTinsitu NA T7IVFA XA aewitolz&l
A, LPSTEEIZE D FFEEMBICHB W TEHE RS
TV OEMMNED 5Nz (Fig. 9A). Deyerle 5
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Time Dependent Effect of LPS on IL-1RI mRNA Expression in Brain, Lung, Liver, Kidney, and Spleen

Mice were administered with LPS (10 mg/kg) i.p. After the indicated periods, total RNA was extracted from organs, and then IL-1RI and GAPDH mRNA ex-

pression levels were determined by RT-PCR.
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Fig. 9. In Situ Hybridization for IL-1RI mRNA in the Liver from Mice Treated with or without LPS

Mice were treated i.p. with or without LPS (10 mg/kg). Six hours after treatment, the livers were removed and sections were prepared. Sections from the livers
of mice with LPS (A) or PBS (B) were hybridized with a 3*S-labeled cRNA probe for IL-1RI. (C) and (D) were sections from LPS or PBS injected mouse, and then
hybridized with the sense probe for IL-1RI. Sections were counterstained with hematoxylin (>X400).
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EAEZWGIT D, £, TFIAFY DT RD
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L LBENS, TFHAYY D EIL-1IL-6 ED
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13 IL-1 % IL-6 & DEHERMHFESRNED SN
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TWBEEZSN5.
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HERIZRD SN h -2l ENSG, Z)Vaa)F
1 ROAFEERT IL-1RI mRNA F B33 21
ThdHEEZLND.

8. Invivo ([C&(T2HEEER IL-1RI DFE

In vitro DEBEMSEMN =L DI, MleEm
@ IL-1RI FF{ #4813 mRNA L X))V CTHEHF SN T
W%, ZOHmIN/ IL-1RI OEREEB S NI d
57012, FTFRH AT, IL-6 2 Bl X3 (A K
5 1L, IL-IRI Z2¥nX 87212 IL-1 2B kE
D5 L, SEHMBICBIZMETOMmME7 I ho
1 KA SAA) % ELISAJEICK DML E S
A, MEFOSAARTF T AHY > I IL-6 D
H&eicLo8Emnsasnikz (Fig. 10). £z,
FIRFI 512 L 0 AR INANRED 517z, RiLEE
%, IL-1 28535 2 L2k 0 miEHh D SAA W
ThOBAEBWRBEIDDISITHEMLEZ. £/2
IRAK Ok E W= REIERERKID, TFT A
H, IL-6 124 D IRAK @ IL-1RI5EEEAD Y 77
I— b hfrbi, IL-11ICxT 2SN HERL T
W7 (Fig. 11). Lk Z &S, LPSHET ™ X
IZB1T 5 SAA O FEADEMOEEREDY, FFgic BT
% IL-1RI OFHEmR E 5[ SN TR Z 5 IL-1 %
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Fig. 10.

Effect of the Pretreatment with Dex and IL-6 on IL-1-Induced Serum SAA Concentration

Mice were prechallenged i.p. with PBS, Dex (1 mg/kg), IL-6 (2 ug/mouse), or combination of Dex for 6 hr, followed by IL-1 (2 ug/mouse) or PBS injection i.v.
Five hours after IL-1 injection, sera were collected, and serum SAA levels were determined by ELISA.
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Fig. 11. IL-1-Induced Activation of IRAK in Mouse Hepatocytes
After mouse hepatocytes were pretreated with medium or the combination of Dex (10-6 m) and IL-6 (1000 U/ml) for 6 hr, the cells were treated with IL-1 (1000
U/ml) for 5 min. IRAK protein was immunoprecipitated from cell lysates, separated by SDS-PAGE, and immunoblotted with anti-serum to IRAK.

Table 3. Regulation of IL-1R

Up-regulation Down-regulation
IL-1 Lung fibroblast line TIG-1 (h) (via PG) PMN (h)
Dermal fibroblast CRL 1507 (h) (via PG) Lung fibroblast line TIG-1 (h) (+ Indo)
Th2 cell line MD10 (m) (low dose) Th2 cell line D10S (m)
Th2 cell line MD10 (m) (+IL-4) T cell line EL-4 (m)
Hepatocyte (m) Th2 cell line MD10 (m) (high dose)
IL-2 Th2 cell line D10S (m)
IL-4 Th2 cell line MD10 (m), PMN (h), monocyte (h)
1L-6 Hepatocyte (m)
IL-13 PMN (h), monocyte (h)
IL-3 BMC (m)
GM-CSF PMN (h), BMC (m)
G-CSF PMN (h), BMC (m)
IFN Keratinocyte (h), lung fibroblast line TIG-1 (h)
PDGF Fibroblast cell line Balb/3T3 (m)
GC PBMC (h), T cell (h), B cell (h), LGL (h)

LGL cell line YT cell (h)

PMN (h), monocytes (h)
Dermal fibroblast CRL 1507 (h)
BMC (m), hepatocyte (m)

PGE, Lung fibroblast line TIG-1 (h)
Dermal fibroblast CRL 1507 (h)
TNF PMN (h), monocyte, (h) BMC (m)
TGF-f Intestinal epithelial cell line IEC (r) Thy-1* pulmonary fibroblast (m)
myeloid progeniter cell lines (m)
BMC (m)

T cell line EL-4 (m)

m: mouse, h: human, Indo: indomethacin, PG: prostaglandin.



20

Vol. 121 (2001)

oMz Ls ZENHESMNER ST, ®

9. BhYIC

AL TIE IL-IRI OFHFAFHTITONWT, b MR
HMEZEMII &~ Z i, B ONRARES 22 I i 2 ARk
IZHE L T/, Table 3 ICAMEDOREEZ S D=
IL-1IR ORBHIEICBE T 2 MG 2 £ 07, AT
DB THS NI =R > M IL-1RI O FEH
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