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1. HELEM

KEBEO111:B4 B3k LPS (Difco laboratories,
Detroit, MD), Ya v+ v+ =9 X IEN-7v
(Genzyme, Cambridge, MA), Y a v E+ ¥ b
TNF- @ (Boehringer Mannheim GmbH,
Mannheim, Germany), 7 v b CGRP, E b
CGRPsa (R7F FiFFET, KD, 725/ <
1 ¥ v-D FoestidE, KR, #4270 av—t
B (TGC, H/KBEE, H=H) #HVie. CGRP
T PBS ICiEf L TR, REZEZANTHREL
7. =2 ADNEHERNEERICIZ, Eagle's minimal

essential medium ¥ (MEM, H7/K&I%E =
) £H\W /07 7 — S0REICIE, RPMI
1640 £54 (H/KEIEE, HE) ltr=v 1) v G
(BAAHEE, 5D 100U/ m, WA L7+ =
1>y (RSB, W) 100ug/mf, REEKFE
T hYU 2 A (FDEHZE, KR 2g7¢, FFHET
I /B (BioWhittaker, Walkersville, MD)
1xX10 *mol £, MEME W E i+ ) & 4
(Gibco BRL, Grandlsland, NY) 1x10 *mo/¢
SO, L-Fny iy (+854F2%2, BED)
2X10%mol ¢, BRU2-ANAFTrz¥/ —
W (FA534F7R7, HE) 5x10°mol ¢ %
WL box AWz, L1929 fllam sz,
a -MEM &4 (Gibco BRL, Grand Island,
NY) ic==¥1Y G 100U mf, GifkZ b L 7 b
<4y 100ug/nl, REEKFZF b YT L 28/
£ RU10% v vHafFiA (FCS, BioWhittaker,
Walkersville, MD) %@L THW .
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VOiEHLEw 207 s —VICIFN-y 2042 T
ANGRARIEE T A Lk DFHFEL 2. LPSH
W~su7r—URiEREk EEEEERINL,
24 70F -7 CEWIHT, T8 caFk,
H4bhH4 VRIEET —80C THRELEL. 27T
DORBRICBWTHEKRTR, BElL/tx/o07 57—
SO bW E AR L 2.
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1. LPSRIHMICKBTI0T7 77— DH A
b h A VEEOEBEHFORS

LPS#|icL =027 —=YMEDH A b
h4 vEAICBT A LPS BERURIEERFICS
WTOEBRMZ, TNF-aEEEEEL LR
Lz,

¥9, v/ 07— VORHKICAVWALPSOE
BIEECOWVWTRSZ2{T-7.. 7207 7 =Y
RN ZE /213 LPS1 ~10000ng / mf %02 T 18
Wit s L /oS b 2L, BR kDo
TNF-aB%#fE L (K. 1), EfFdic TNF-
ald, LPS Nk LPS1 ng/nf THED 51
9, LPS10, 100, 1000, 48 & tX10000ng ' mf T i
Zh®h 193158 pg/mé, 9071.2£1351.6 pg.~
mf, 4291.1+386.1 pg/mé, ¥ K U 6982.5+509.5
pg/ml THH, LPS100ng/ mf DFf TNF- a B
HEhmbEr .
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<407 — JICERINE 22 LPS (1,10,100,1000,
10000ng .~ mé) ZINA TI8HFRIESE L2, HEE LF
ZIFHLL, B Lo TNF-a % L9209 % H
Wi HiRaEH 7 o = 4 ETIE L7z, $fEid Mean*
SEM (n=4) TxRLI.



54 LPSilifiicta=207»—Uho04 A a4 vEEICHT 2 CGR P O

I T, LPS100ng/ mliciEL T 07 7 —
CERIB L EOH A+ A A vELOEHEIEEAE
Wit L. =2 977 —vic LPS 100ng,/mé %N
ZT6, 18, BLU 0 Wrffikss Lok Lif% &
WL, &E#EPD INF-aB&4flE L (K. 2).
TNF-a £ 3%i#i% 6, 18, B LU 30 BT, %
NZH 1330+84.9pg /né, 2068.5+974.7pg./né,
BRU126.6=22.4pg/ méTH b, HlHL 18 Kk
ME=ZThai
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B2 LPSHEMICLZYZ077—MBd TNF-«
FEAEDEEZAL
<797 7—Z12 LPS (100ng/md) MAT6, 18,
30 RRRAEETE LRI b 23R L, 8538 Ligp
@ TNF-a &% 1,929 fitfa% H W i fifaiEs 7 o & 4
Bic X O #EE L. ¥{fid Mean®SEM (n = 4)

PILofERL Y, LPSHIBICKE=707 7 —
IhodH A bh4 vEEE, LPS %100ng /mf,
BB 18R E L SR ATH D, Thz
EHEEHELT, UFCORETTHA A A v
FEHICH S 3 CGRP O#R AT L 72

2. CGRPICLB LPSH|B=I DT =i
DY A bAA 2 EEOHF

LPSHlfilc kA= 207 2= oDH A |
hA vEHICHL, CGRP A ED & I icf¥d
ZOMhERELAL. w707 > =Y LPSOD &,
LPS&ALIZCGRPI0O™ 225 10 mol /£ ZIMA T
B L RIS LR AL, B TNF-«,
IL-6, IL-12 &% HE L (B 3).

L#EDD TNF-a Bid, LPSfl# D& T
6497.1£427.4 pg/ml TH 1M, THUTHL T
CGRP10™, 10™, 10%, 8L U 10 mol £ DFF
FEFTIE, zhEeh 4067.11£230.5pgmé, 2622.7
+475.3pg . mf, 1534.6+6369pg.mf, B LU
1334.7+423.4pg/ m{TH D, 10" mol /L LD EH
BUREDHED N (H. 8a). COT &b,
LPSfll#ic Lk 3~=s 07 —9D TNF-aEH
i3, CGRP OREICkEFEL Tflan s &h
BHS &L - 12,

EEDo IL-68i3, LPSHI#® A T3 15135.7
+314.Tpg/mTH - #2758, Zhic% L T CGRP
107, 10™, 107, BLT 10 mol L DEET T

Tl
iE, £ Eh 14335.8£1303.1pg./mé, 10709.2*
8000+ a b 600 g
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B3 CGRPAHRMICLD LPSHIE V0T »—M5® TNF-o, IL-6, IL-12EE

DAV R

=% a7 75— LPS (100ng/nf) @&, LPS & CGRP (10", 107, 10°%, 10°*
mol /€)% NA TI8EEHISE L/ LiF @I L, 5% L#do TNF-a(a), 1L-6
(b), IL-12(c) BEMEL 7. (a) TNF-a EERE 1929 flla4 M O dlasE 7
AT, (DIL-6 & (DIL-12FEFBEA 4/ Tot 4+ PEHOTHIEL 2.

HEEHRER, CGRPERNBEA I v bo—a L L, MO CGRP BNBOBT
F7o7z. #ifiiiz Mean®SEM (n=4) TmRL7. *; P<0.05



N

HiasZES 5215 : 51—64 (1997) 55

692.4pg./nf, 4104.5=51.6pg./mé, % XU 2920.6
+240.2pg/ méTH Y, 10°mol,” £ L HELRK
Lis@EHoni: (K 3b). ol Ehn, LPS
ficka~=7 077 — Y0 IL-6 B4 1 CGRP
10"mol /¢ L) FTEEREMICGlan B &
MR E .

B#E EiEdo IL-12 813, LPS #l# T2 477.6
+64.5pg/ Ml TH - 1zd, ZHICH L T CGRP
10", 10™, 10°°, BL P10 *mol L DEET T
i, €heh 493.3=35.4pg/ mf, 399.0=44.2pg
Smé, 142.7+11.1pg md, B LT 111.1=9.3pg
méTH Y, CGRPLO *mol,/ £ & v BEL L H
Hovwohs (K. 3c). coZ kb, LPSHIH
ickBwr7o07 77— 90 IL-12 42 CGRPI0®
mol /L L ORE TR E N5 T LbRahi.

ChoDfERLY, =707 7 — YD LPS#
#Wickd TNF-a, IL-6, BL U IL-12 EEA IF,
CGRP iz bifflahad Lmans. £,
CGRP OWIEH{EFR GELE S NE YA A A v D
FERERICE > TERBAZEMEL M EN - 12,

SRIOEBRATIEILPSHH~s7 07 » -V
GDIL-1 EIL- 10 DEE R EEL B LA
MmotoDT, Ltk TNF-a, 1L-6, 1L-12 D&Ic>
WTHRET L 7.

8, CGRP 7 u8d=ZF : &b CGRPy &
CGRPICLB LPSHIHvoO 7 7»—UND
D TNF-a, IL-6, IL-12 AL OFI{ERA
7 - Rl

CGRP OFEEF TR LPSHl@<s 07 » — ¥
5O TNF-a, [L-6, 1L-12 EEA A& & huic
hi, = OMEIFER A CGRP BEMSRTH 5D
HEIPERTT B0, COGRP ORRIE
MM THENEKHEARECGRP L 79—
FEAMN DA% REL, Ty yT=A THDH WL
Vb2 DF7FT=ALTHBE  CGRPsx £H
WT CGRP % Ricdd 2 EiIfEEOREER
Hli. =¥ a7r—=YCLPSDAH, LES &
CGRP (10°mof £), LPS £ CGRP B LU L
b CGRPs 5 10 ~10%mof /£ #INA THEE L
FERREEE EEEERL, EEDO TNF-a, IL-6,
BLUIL12EZAEL (K. 4).

E#EHO TNF- a Bl LPS #l# o &4 Tt 6976.9
+635.1pg/ m{TH D, CGRP10 mol /L DEFE
T3 1885.7+311.9pg /MICEEICRD L /.
—h, CGRP ¢ &  CGRPs&10%, 1077, BT
10 mol /£ DHFTTIE, ENTh 6629.91431.5
pg./ml, T116.6=562.5pg.mf, H L U 5098.9
636.9pg/ miTH Y, LPSHIMDO A & ZIFEZH %
TEEL: (A 4a). o & Xb, CGRPIO®
mol/ LIcEBLPSHIH~s 77 —IhodD

OGRP g o 10 10¥ 104 104 CGRP
OGRPa-37 0 0 104 107 1o CGAPe-37
(mol/i) (mol/l)

{mel/l)

Bl4 bEFCGRPew(ZLB CGRPDLPSHIH Y07 7—U05® TNF-a, |L-6,

IL-12 EEA DI o i B

v7ua7y—¥IZ LPS (100ng/ mf) ®%, LPS & CGRP (10®"maol, 7€), LPS &
CGRP BTt b CGRPsx (107, 107, 10%mol/£) %INA TI8ESRIRETE L ik L3
WL, Lo TNF-a (a), IL-6(h), 1L-12(c) EEMEL . (a)TNF-a
REHE R T LO29 Sl s Al WA HIIEE 7 » £ 4 T, (D)IL-6 & (IL-12 LRI 1 &

STyEAFy PERAVTZRENMT L.

HEERE R, &7 CORP milmitic

HACGRPIFNETOY 4 b4 YEEPHRICED LOo%HE L LT, CGRP
ESnEfE CGRP & £+ CGRPsy OB BEQRIMBFOMTIT ~ 2. HiER MeanS

EM (n=4) TxrlL#. *; P<0.05
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TNF- a EAMFIEMIZ £ F CGRPsx10"mol./
LU EOBRETHRICENSND I LHRAS AL
et il

L& IL-6 B3, LPS#|# DA T 12700.9
+570.1pg/ M T&H - =45, CGRP10 mol /£ ®
FH T T 3926.2169.3pg. /mlicigb L 7. —7,
CGRP &t + COGRPwyw 10°%, 1077, B LU 10
mol/ L HEEFET T, THZFh 4835.4+110.6pg
/mé, 9505.1£330.8pg./mé, HLU 14784.71495.0
pg/md THH, £ b CGRP;x10*mol £ T
LPS#l#0 & RS CRIEL A (K. 4b). &
DI Lo, CGRPICk B LPSHl#~s 07 7 —
oD IL-6 EEMEIIERZ E b CGRPs 107
mol/ ¢l EOBETERICERENE MR
N,

LESRO IL-12 813, LPS #l#d & T3 384.7
+21.8pg/ m{TH Y, CGRP10* mol.” £ DFN
T 153.3%+17.3pg/ /méicib Li-bs, —H e +C
GRPs %107 107, 8L UF10°mol £ OEET
Tk, ThEh 243.9+21.82pg,/mé, 331.186.6
pg/ml, BLU439.7£23.4pg /i TH Y, kb
CGRPys10mol.” £ T LPS flilf © & & [6]5F %
TEHELE(HE. 4¢). 2D &5, CGRPIT &
ZLPSHlE =707 » =V 50 IL-12 BEAD
HIEA X, & FCGRPsxl0*mol L LI L DBE
ORMc X FRICEREI WS C EMRENL.

Pk kSiz, CGRPIic & 3 LPSHli#~7 o
77—V 50 TNF-a, IL-6, 1L-12 ELEHH

a

2500

RudFhbdbe FCGRPsxic X D EILE i &
5, T CGRP ofiHIER I, EHELTH
BNEEN LI CGRP 0B RMKNZRTH 3
CEMHLMEL S 12

4. CGRPICLBAIMETIIR, w407 7—2
D LPSHBMTOD TNF-«, |L-6, IL-12 E&E
[SHPHI S F AR 0y

CGRP I3 % O REIRICE © LPS i< 7
u77—Yipo®d TNF-a, IL-6, IL-12 E4 %
g4 2 &M EL s, fiih, =202 7 —

U3 IFN- 7 filligic & 0 Mlap Btk & 2 ELE

355, CORISIKH LT, CGRPid=2 07 7—

INOFETIHZRERT  EHAME Sh

TW3, £CT, =707 7=Yh 50 TNF-a,

[L-6, IL-12 EEAEIct L T & CGRP (& LPS %

B O EEFICTEET 28B1E 0 T, CGRP T

/07 7y —YRFMERL 2% LPS #lE L 72

BETHISEIRERTOMLE DD ERET L /.

2707 r—=YICERMEIE CGRPIO®, 10°

mol /£ ZINA T24REHIATHEE L 721&, CGRP%

B0 Aok Tk L, LPS HI#%EIT -

fo. BERRTREE AL, LiFPO TNF-

a, IL-6, IL-12 B%#flE L7z (XK. 5).

L& o TNF-a &, AisE#E < CGRP =M1

Z 18D o fo Xt BEF T l1d 1749.11198.8pg . ml T,

CGRP10®, 10*mol,/ £ TORMERIEHEEE T

ZzhEh 2083.5+275.3pg./mf, 1916.6+291.1pg

2000+
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gsoo—
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oy 100-
3004
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©
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K5 CGRPRMLEZLEZ7077— D LPSHIBICES TNF-«, IL-6, IL-12

EEORE

7/ 07 7= VICIENRE CGRP (10°,

10%mol /7€) %N0A T24WEAIELTE L,

Ecpkg Lk, LPS (100ng./mé) %INA TI8WHMIRSE L/, KE#R LA 2 IRINL
& Eiho TNF-a(a), 1L-6(b), 1L-12(c) BEHIE L. (a) TNF-afEARIE LI
20 filla % Al W MIRAEE T » £ 1T, (B)IL-6 L (QTL-12 EARRB A £/ 7 » 4
Fo PEHWTHEL:. BEEKRER, CGRPERMBEE 2 v o - L, &
ED CGRP i ORI TIT» /2. i Mean=SEM (n=4)TmrL k.
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/MTH -1z (K. 5a).

bR L6 &i&, W HEEE T3 7998.6£665.5
pg/nl T, HIEET 32 W2 h 637654419
pg./mé, 7864.1=347.5pg/ m{TH - 1= (. 5b).

EiERo IL-12 84, xBE T 708.2 921
pg/miT, BMEEFTEZhEN 699.3+43.5pg
/mé, 472.8196.7pg/ miTH - 7= (K. 5c).

ChoDERLD, CGRPB~<w707 7 =¥
~OHIETIE, 0% LPSHIMIc L5 ~< 7
o7 7—Y56® TNF-a, IL-6, IL-12 EEA %
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Inhibition of cytokine productions in lipopolysaccharide-

stimulated macrophages by calcitonin gene-related peptide

SASAOKA Tomoko

Department of Immunology and Biochemistry, Graduate School of
Acupuncture and Moxibustion, Meiji University of Oriental Medicine

Summary : Macrophages play a central role in the regulation of inflammation through the
production of various cytokines. On the other hand, it is shown that peripheral nervous
system also regulates inflammatory responses by the release of neuropeptides. To clarify
the regulatory role of a neuropeptide in the activities of macrophages in inflammatory
responses, in the present study, I investigated the effect of calcitonin gene-related peptide
(CGRP) on the cytokine productions of macrophages after stimulation with lipopolysacch-
aride (LPS). By the addition of CGRP, the productions of tumor necrosis factor a,

Interleukin-6 and Interleukin-12 in LPS-stimulated macrophages were suppressed in a dose
dependent manner. The suppression of the cytokine productions by CGRP was also
observed in the macrophages which were pretreated with Interferon- y. When CGRP

antagonist; CGRP:» was added simultaneously with CGRP into the culture medium of LPS-
stimulated macrophages, the inhibitory effects of CGRP were antagonized. These results
indicate that CGRP suppresses the cytokine productions of macrophages despite of their
stages of activation. Therefore, it is suggested that CGRP functions as a negative

regulator in inflammatory response.
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