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Specific pathogen free (SPF) i F THH
L 7z Mttt C57BL./6CrSle = & 6~9 M5 %E(#
HLfz,

2. Foot pad RI&

HIEE R 45 & BEER G A FY T 5700, fiulile
LTHEAT ATy (OVA) (E{EFLE) 2K
EEALT L 3 = A0 (Alum) 1CIRE & HTH
Wiz, Alum Img & OVA 1ug (Alum-OVA)
2K (250 1) dhic i, EIEMICRS
Lt {5200, RE® Alum-OVA % 50
11 (air pouch MI%5TIE 26 1) HEAEK
WAL, 26 G ARG k=A270Y ) v Y%
FAWT foot pad -~ challenge L 7z. RIEEE
B OMMERIGZ, foot pad BIE &2 74 ¥ L
% / ¥ 2 %MW T challenge ERIMT0.5, 3,6,
9, 24, 48, 72 EREICEH@I L, AR challenge
B DEE mm Tl
3. Bt

{fijgl challenge 12 HENZ, =¥ bsYEF —
W(Ey b=y e s—TH) HKEBT (59 mg/
kg i.p.) T, KB LEEIC T THTEL, &
B o0 RE R A IBA L, AR & chi s oo b 5 i &
FlEEs, B ES I EH LEIRET O 12,
Y EI%iEE L, Wound clip (7 b ¥ F 1 v
*vvy) TRBE Ko, EREREZNER,
R4 VIBE L, EKEEME T T RBEFIR S S (K
(R A FIEE L, MREV DI - 2. WBAIZH
Hik, F 1o vHEEASRICTH LK. UEoRIZE,
i & B ERSAE < oviiEE T mm
PLEUIn -7z, pERURICAEEB I L=

W A SSEERIE A SFRA L T

4. RIS

WM f-~ww A5 foot pad EUIDH
L, 20%+0=y YEEL, 57« »allifk, b
umOEHYHEEE L, ~whF )y AT
e 72 130.05% b v A ¥ v Fab— (pH2.5) #
hAfT-7c. b4 Oy T L—BEET - foEHE
fHEEEARIC S VT, EMHIAED LA o FEGT A
T A0 % 0,125 mm?® A 1K &
LRS- oXEEEA, 1 foot padit2W
T 6EART2F30 KM3.75 mm?®&H i b DN
fNaE e FaliE & L.

5. PUEGEE~ D MEEMALE O RIE

PiE challenge 24 WREIATIC, 26GEIE= 277
2440y vy IEHV, foot pad ~ H0pl D
A A LT pouch Z{FREL 7z, Air pouch

RESCHE+3EMT, EREEAT SN
DHFEDELIN Z AR THEAY. RTHALEOR
WO EEEEET S - . Alum-OVA %
2428y v YEMWT air pouch MIT chal-
lenge L7z, 3Bz i3 pouch PHAFEfANEKD
AAPEE L1z, B challenge 24 W& &7/
48 B, M s i< v 2D LIRH O K
EEREE LI LAE, EEEAEEL, O
JEO A -7 pouch ZHnHL7. KM FT1%
EMETATIY , 01% TIEF U9 LT
Eagle's minimum essential medium Iml 17T,
pouch %3 < L7k, IRIEHTlEH L THIEE R %=
s L, e 4 15 1. SRR T i % s
kD 300u] iBL, £0l0p] BLT
0] 23 1 ml chicigale s &7, HlEEL
# (SHANDON) ZBVTEARZERL .
A1z Wright-Giemsa #fa% & 0w, JB%
WHsEE T T, dFehEk o SFEEER « BUEERECHIL T
Bz 7o, EERE, HIE L Ao HlaEE pouch H72H
OfifaEiciBE L TRL .

6. APILE
NK-1 receptor antagonist RP67580 & JEiE:
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foxide (DMSO ; FXE#E2E) N/l
MRHKIZIEM L, 5.0%X 10 mol/
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Fig.1 Foot pad A& XET HHEOAEMDERICELS Alum-0VA
FW foot pad EERMICOELEOHE

Foot pad ~@#iE challenge 14 HEilIZ Alum-OVA ORI
L0 =w AEHEEL, Fi challenege 12H AN A EHE & KTEME %
SAEIZ UM Lz, Alum-OV AZBRMHEEMZER foot pad (O, n=16)
F/2FIEFN foot pad (@ , n=17 ) iZchallengel 7. 54l O IE
MR G~ E A 512, EFMN foot pad ~ABEIAIEAK (50unl) %%
5 (A, N=4) LHERERIEZREL 2. EERIEIEHE challenge (€0
foot pad @E&% SHUE challenge RID foot pad DEE%ZFELglVi:

fiti (mm) &L, #ftitd Mean*SEM TR L7z,

®vsO).
¥R

1. Foot pad 5% A4 5 s o 4R LR
ICE DB O Alum-OVA 358 S IR 5 IE 45 1
DO I

Alum-OVA ik FER XM 3 EIRRIGICE
T, T OMEEEET 2 REHERMMSE L Tw
LhEIhEKEIT S0, Al foot pad @
FRehet (Mg & RTEMEETIHT) ZiT-tc=
2T, BN foot pad ~® ¥ challengei®
DN BOEEJIE Uz, B s 3 B8k Brad e
Zir-teww AOEEM CEHD foot pad ~@
fitkiichallenge #% OEMRSG A WG Lz, 706,
Alum-OVA #¢5 2 @)% (foot pad~OftlE
challenged % H I2FHY) @< 9 Z ([ © Passive
Cutaneous Anaphylaxis (PCA) RIG G T
- fo. HREHC B S ERMIG O A L, lE
challenge #% 0. 5 BT 1.17+£0.09mm , 6 B

* % % P<0.001 ¢

BT 0.90=0.09mm, 24 KrfElT 0.9820.07mm
Ly, EER L (Fig.l). BR#ERl foot
padic ¥ o B EMREUG 4, $ul5 challenge # 0.5
EHETIE 1.1520.11lmmT, ¥fEHLDERZA S
NI - 72h8, HE challenge #% 6 FiRY 0.31+
0.09mm, 9 BFfE] 0.20£0.08mm, 24 BE:f] 0.33
£=0.09mm, 48 BE:R] 0.2020.09mm, 72 B[S
—0.05+0.08Tax b, XMEEICLLL, 6 ~ T2 B
B OBEHIZBWTHERICKTLL . Chb
DR 5, foot pad FHEE KA T 2RO A
BRI & b, BIEEO IR G AEg 4 2
LIS ERE 572,
2. Foot pad fRIEk% TR % W ORI LR
ik DU challenge BHIZ~ 0§42 E ALk L
75

R UIWT I & B BEAEFE oD B IRSUG O WiggH3, fi
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Fig.2 BEZASLUTEREN foot pad @ Alum-OVA 50 HE $EiEk& (x40), LR challenge
% 24 BES LU 48 RO KERERT.

ERr~ O HIMBkEEORIL A Y OhE 5 i
et 27291, BRAEAl foot pad /2 IEHE
{A] foot pad ~#LE challenge L7z >\ T24
BEfEl 45 £ O 48 FEfEli# O foot pad #lfkOHE
o iR A fERL L, 2AE TR~ oMz £ 35~
to . IER M foot pad Tk, Pl challenge% 245
ff L 48] & b, PUEIRSERGLICEL L TRt
HoFHLEE (—HHEEREEL) BEvoh
fohs, BREENT foot pad Tid, G challenge
% 24 Wl & 48 B & bic, DURREALEE~
ORI E L R LTV (Fig.2). &5
1o, BR#PEERI foot pad F F- R IEEM foot pad
WAERE L 72 air pouch N~JGE % challenge L,
pouch Az L 72 A LBk £ 22 Wrght-Giemsa
geft L, GFohEk, HEERR, MO mEcXiL T

HlE LA (Fig.3 ). $itli challenge 240[H]{% T
&, iFhEREUE, EHEM foot pad T1292.5 =+
290.1/pouch TH 7@ icxt L, BBIFEMH foot
pad Tl 253.0 £ 69.9/ pouch THH, EH
foot pad @FY 20% TdH = =, Hilil challenge
48 Hiics W T H, EEM footpad lTH 1
BiFhEkEL 14 635.0£118.9/ pouch TH -7 D
oL, BR#RE foot pad T 149.0+66.6/ pouch
T, IEFM foot pad O 23% Th -7, =
51T iR challenge 48 Wi T, WA
BREic s W T HIEHM foot pad T 57.5£14.1/
pouch TH B 0icx L T, B#HEN footpad T
{3 14.0£4.6/ pouch ©, IEEM foot pad &)
UM% TH -7z, £, foot pad IKHFEREEKD
A AR L ot Bt e, dEEiiladi e A s h
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Fig.3 MMEICES Alum-OVA FE foot pad HMERITIZEIT 3

RS ERALIA O [ Ik H EE D HH)

48h after challenge

BREXEEUK) 285 L. JETEHEAE
WIELA RP68651 38 L vehi
cle ¥ 512 B 13 2 NENE S5 o i
K, Bl challenge 0.5 Bifid)i% ©
ZhEh 0.6820.05mm, 0.58=+0.
08mm, 6 REE#E T 0.80%£0.0Tm
m, 0.710.03mm, 24E: LT 1.
13£0.09mm, 1.02%£0.09mm T
h[EgRTS 3 MEPEER L, mER T
HELERSONIIM -1 (Fig d).
Zzhicw LT, RPE7H80# %5 #f 1

N oD
: . . 5 o - -
Neutrophils — Eosinophils — Mononuclear  Meutraphils Eosinophils  Mononuclear BULWT ii. ff{,]:kxl Cha”enge % 0.5

leukveytes

HrTid 0.58+0.05mm TH b
WL GREE O BIERIGH A S
fLtchs, 6~T2EMEHICEVWTIEE

[Fool pad ~®HE challenge 14 Hiiiilc Alum-OVA olgkepyi iz FERG 0.35£0.02mm, 241§R 0.64

k0w 2aHmE L. BRESIE. HUE challenge 12 HATICAEAEIRE

+0.04mm), 48FH 0.6620.04mm,

EARAEHEEEAFENCUINT LAz HUBR challenge 24 BERISTICIERR L A2 air  708£R8 0.5820.07Tmm TH D, ve-

pouch iZ. Alum-OVA (25ul1) % Er5 L, 24 714 48 BRIC air
pouch PHZlEE LAz IMERE MR Ll L 2o fE iz Mean+SEM TR
L7z N:IE¥H loot pad air pouch AICHi challenge L8 (n=
6) , D:BxphEEN foot pad air pouch Wizl challenge L 728

(n=6). ** ; P<0.06, * ; P<0.0L
Kot TNHORRD G, SRCHEE DS FH
UlRIc X - T, HilR challenge #AlE~ D EEH
MEkARDT 5 LHPo ML L -/

3. NK-1 antagonist #5-ic & b 2 D &R
BIGHAHIHS h 3

Foot pad fHEBOAEMBRMEIC LY, BN
DNFERE G OGS & EEfl R O Wb his 5 2
Liro, MERENSHEREEEROKISITH LT
HEEA S e ER T 2 S s BT -
fz. £ T Alum-OVA challenge D RIEIZ &
T MREMNRT- L LT SP iS5 T aME
S EENT BB, IEW <9 AT NK-1 rece-
ptor antagonist T# 5 RPG7580 (510 *mol
/mouse i.v.) Z#45 L, #li challenge # DI
MRBIL 2 I L7z, B C 3, JEAT RS
A RP68651 %7(3 vehicle (1% DMSO n4:

hicle 581 LAEEIIH = h
fo. 2O EMS, Alum-OVAT
FHxh{zfoot pad HEFHONE
R SPAM G4 5 &R
L3 ¥

4. BrRApERIC X 0 iEEE Lo B o IR B IE 13
foot pad ~® SP #5ic L h[EIfEd 3
Alum-OVA Iz & )G Eh 7 BT HE o ik
G413 NK-1 receptor antagonist AL iZ & 0 )
Meshalenrs, ZORIGICIE SP AES L
TWAI RSN, 20T, BRMWERICEL S
foot pad DEUEFHDMIELIL O EES1C SP A
BELTcuwahEsprHI T Eiz0, B
HEHY foot pad ~® SP &5 OB AKG L
fo. 8P (EHiE & Hic BN foot pad ~#&
5L, BN foot pad & L < ZIEHFM foot
pad~HiHE D& % challenge L7-BEE &L /2.
IEHM foot pad T 2EROMmAIE, HR
challenge 0.5 Bffij#% T 1.03£0.06mm, 6 Ffif)i%
T 0.72+0.1lmm, 24 BfE# T 0.73+£0.08mm
THY, 3 AEERL . (Fig.h). BEll foo-
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Fig.4 Alum-OVA FHi# foot pad HIRSIGELEIRD
NK-1 antagonist 512 & 0]

Fil challenge 14BHic Alum-OVA Z= 9 ZIEERICES L, foot
pad ~O#iE challenge 105357 & 1RR#IZ NK-1 receptor antagonist
RPE7580 (5.0%10°F mol7400x1) (O , n=13), JFEHHERMIE RP
68651 (5.0%10° mol,7400«1) (M , n=12 ) Z# i} vehicle (1% D
MSO hFEME Ak, 400¢]) (@, n=12 ) ZREFHEE0BS L TR
Fltit, foot pad ~@ Alum-OVA (5041) challenge #® ool pad
= o} challenge Ai® foot pad ®EE£FE LslVicfl (mm)

pEll

FClELL.

5. BuiEick h fool pad @I
oyt ks O A | A R A

e OERE M 5, Alum-OV
Al & » THL SN 2 ML O %
I B2 B b (3 peR bk AT - & L T
SPHE 4 B T s Sh, &
=, SPic & 3 B It e = 1
FECLMBLESRTL B,
k- T, Bt & B AT R
DIHFFIC 3\ T IR O kb A
BONZOMEILEINLICT
Ao, L foot pad &5 £ T
T 12 H B (Bl challenge
3 2 HicAZ) oI foot
padic > WTHITIWIY & kL, b
A G n—RBEBIULL,
R R RE DR A E L Ao,
o foot pad KRS I IR £ (3
282.0x11.6/#,3.76mm* (n=3)
=, gl o foot pad HZRFIHL

L L. HffiidMean®*SEM TR L 7. * *

t pad T, §Uf challenge 0.5 Wil T 0.98
+0.09mm, 6 BRET 0.456+0.06mm, 24 5
%045 =0.06mm, 48FFRE T 0.32£0.03mm
<. B challnege % 6 ~ 48 Wi, 1EH ()
foot pad ¥ LEEICEI L T, fr, BR
) foot pad ~ SP A5 LBTHE, 1
[ challenge 0.5 BESfG#% T 1.24+0.05mm, 6 &f
Rl 0.856£0.05mm, 24 Bfal#E < 1.07+0.27
mm, 48 BE#% T 0.69F0.08mmTH 0, BRibE
il foot pad kLT, 3 ~ 48 Wil THEI
Rk 7o £, B challenge 3 Wg[H]EE & 24
Mk e i, BRI & D RS L 7o AR R o fE iR
FISASIEEM foot pad DMERRRIGICLEXTH
T LT, BREEENl foot pad~d SP
BEIc kD, BRERic & v iEEE L 7o R AE A o fE
BEIZ I A5, IE% ifoot pad OIFME &L B

: P<0.01 (@ vs [D.

B 3512 265.7 £ 14.2{8 3.75m
m? (n=3)T& » (Table 2), iE
2 & O PR EEE] foot padd EZ R TG HNE £
lCREEREMAONEE T, COTERS,
e R ) o0 R AE AR BT IS 0 g (3, AR LIWTIC & B
B AREEIN o BZ R AR MAR E o0 gL SRR T 7S W
CEMBIHSMETL S
v E E

DR R S S RERUG I, RAFARE ORf
EloFGE & dtic, HEREB I - SHERTER TR -
EMERISIHE (HFoREREZHE - v v o BREEED
~NEBDTEDbZEEhTVED, SEIOFK 2 DHE
B O, AEHIEE & REME O UINTIC & 0, Alum-
OVA THEBxhi: foot pad MR IO ELE
DS L, & SicifrhERE il & L ol e 3
BEbTACEMELMEE . 2D &’
5 TR S RE SR OB AEME 3 15 b B FRAE R
& AT R IR AR & A SR RUISHHIC B VL T,
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Fig.5 B&#HER foot pad T® Alum-OVA FHEMERLIGELEE QS
1239 % Substance P ##5I1C & 2EI{EME
Pl challenge 14 BHEHCAlum-OVA OEENSIC LN, =9 2460
L. #il challenge 12 HEHC AL FME & (REMEE AR U,
IEHA] foot pad (@, n=6 ) , B#5EH oot pad (O, n=6) I
Alum-OVA 285 LA, 35 LU fool pad 2Alum-OVA &
Substance P (1.0x107"mol /60« 1) %5 L0 (M. n=7 ) OlFIE
B a#E s, MRS, 35 challenge #% @ foot pad ®IE
=25 challenge Bi® (oot pad OEEA2EL[V 7 (mm) &
L. #feitd Mean=SEM TmLiz. & ; P<0.05 (@ vws O ) , *
P<0.05 (@ vs WD, % : P<0.01 (M vs C) .

REHBEOEENER THLIEERLTV S,
RGO BERBIC L - TRIEAER SN A C
SEL{HONTVWSY, i, EAHERE
& IR & HIMEREERGD, XACHEE D 9L
FHUIBRIC L - THRDT B L b fliEshTL

BRI &

Table 2

53
27 o ORI, KR
:7?:75{‘?)1:11}{4"~'f§%3“3;&r'5{b DHILS
T, He ORI L 2 RIERIED
FENCRS L TWw 3 mewL
TWah,
Alum-OVA THE S h /o gt
FE o BERR SIS © R8I et Hhs

ballrs, MEMHKRATLEL
Toa—axR7TF FORSHNEZ
oh, h i, £ORTM SP T
HorhLdsbrmiLic. EE~
7 Z1C SP receptor TH 5 NK-1
receptor | %f 9 % antagonist
RP67580% %459 % & Alum-OV A
THHE & AT R O TR B G 3
fifla s, & ONK-1 antagonist
HEERICEBWT, B OER
BUGHMEMEZ 7R L 7228, Chidveh-
icle > DMSO AgEE @ i D
TWER 2 R4 & 1Kkbb0
Elbhs, i, BB foot
pad I &3 SP 254 3
. BREPREIC & 5 B o iR
LLxGJ!Ekfrsmmb’b ER (AR AR A

CH o OFEFRG, TUER Y IS SSE BOG O B 5E F
IZBWTSP MEEA{EHAFE L THEHLT Y
BT EETRELTVS. Garret 573, 0

- TH|EE I SN BMENLE & Mg

HHi A3, NK-1 receptor antagonist ALiEIC & -

Comparison of dermal mast cell numbers in normal and denervated foot pads. *

Numbers of mast cells in 3.75Smm?/ foot pad (n=3)

Normal foot pad 282.0 %

11.6

25037 =

Denervated foot pad

14.2

* F'ool pad sections were prepared from normal and denervated foot pads of mice whose left
sciatic and sphanous nerves were transected 12days previously. Numbers of mast cells were
counted aflter toluidine blue slaining. Data represent Mean = SEM.”3.75mm?*. Normal foot pad

vs denervaled foot pad P =

0.28 by using Mann-Whitney's U test,



THlEsh 3 C & EMEL TV S, HlEEMCH,
SP Bt R EREE D B & B PR O ME 12 -
THALTWA I EEHOMERL s TV AEY, Z
7z, SP OFZAESIC K Y MR & BT R
EWEC S LEPohE LT R, Lk
D&, ERCHERT S SP AEBEE
FHMERGE E OB T & LT S &2/ LTO

—
el

SPASAERUGHE S I & 3 2 B o R4 e &
AU {Efifa s LT, IEwsmi « bFchEk « ~ o
A —THINE S & OFREMED S W S 4545 Oura
5%, SP SRR AR & B L T v
5 EFRLTWS. 72, Kowalski & Kaline-
13, 5oy MAEMBE OB A IS & b IR
Mok 2 2 EE2RELTWS. i,
PGl i < 2 T3, BEEHIEER G A EES

ZIEMHGEEhTVWE® . The ok,
frEgth o SP WIEMHlE O EMAL 2 L T2
SEF O NEIRROG AR L TV B Al 2R L T
3. S0 s OLETIE, AU X - Tk
E SR DR D AEED S is v T & A S
Eid otz LU, Heh iR I s fn e ~
HE 2 Eickb44 bhA b~
BET e REETER W, iy, EEEIEE
RUSHBUC B o 2EFhER® D~y —T e
DFHEbEfENTE D, SPAH N S ORI
Mgt b2 CdafEtE b H 5. SR O EER
HWT, HEETIRT AR R O TR SIS & 8 iE 5
N~ O hERE AR, SP receptor MFLE A
R SR CRVBRER LT £ 5, MG
I2E£ 2 Alum-OVA FERAE KL O & EHE O
#lizid, SP& %D receptor AELTWA Z &
BEHhTHS, FOLAH=ZLD—2LL T,
FEAHIIE D S DYHEMES A4 b H A v OFLEHE L
HALE®  Ansel B (3 SP W & v IER
fifaA 5@ TNF-a O SETWART 5 2 & &2 H
HLTWA, &/, [EHEEL AR M B AZER © ~
nox—T fifdic SP 2RNdT 22 &ick by, +
1 A4 vOEENREEEh LI EMBHISATL
L5 A, e P OERA~ND SP #5IcLb,

54 T L F — VEEIESAE G B 1 S KA AR O 1 E

WL s 0B & EiT L CIMENE i
E-selectin WEEICHFEREIh LM anT
WaA®  F, in vitro ICBWLTHRER&EK
@ SP i & b AR i (APl AT iy
I 112 E-selectin OFEHAGL 2 & C & Al &
NTVLAE®, Zhidid, SP My 4 b &4 v FY
PR T OB AN LT, AN o e %
HLTWB I L &EIRELTWS, Fi4ld, SP
MEOHIIIIERL, EDLHI WA A= LTIt
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Summary : We investigated the role of peripheral nerves on antigen
specific foot pad response. Sensitized mice were denervated at the left
saphenousand sciatic nerves, and foot pad swelling responses in these
mice wereexamined after antigen challenge to the left (denervated) or the
right (intact) foot pad. The swelling response of the denervated food
pad was significantly lower than that of the intact foot pad 6 to 72 h
afterthe challenge. The number of accumulated leucocytes at the site of
antigen challenge in the denervated food pad was smaller than that in
the intact food pad. By the administration of a NKI1 antagonist, foot pad
response of normal mice was significantly suppressed 6 to 72 h after the
challenge. However, when substance P was injected with the antigen into
the denervated food pad, there was no detectable suppression of swelling
response. These results suggest that pheripheral nerves augment antigen-
specific late phase reaction, and substance P acts as a neuronal factor.
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