Studies on the Role of Substance P in Nasal
Allergy
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TULF BRI B MERTT N
YT RE U APOESICEET A IS

SRAFELHE BERRIFME (EE 5] D)
mo B T HTF
(PR 34 1 ALUERA)

ELVEY bRFERALTTVAF—HEBREFLEERL, 7V AF—HABIETIYTR5 Y
A P (substance P, SP) OB M L. N— b —FELEY b2, BIE7 VT 2 > (ovalbumin,
O0A) MR E LT 2 BMEC2 BMARSL, 21AB» 5 1 5 1 EH1058 OA 2 BAZYE, 7L
F—HEBRETNVEERLE. 7, MIEHELEMH 3¢ SP B RBEREET I YL
EEBMETICEAL, ZORICEEET> TERLAETVALE —MBREFLELEY MiBWT, &
R, AHMEOMBEMBMOERNE, IgE BLIZ DV TAZI AV 2 R/ELTOURLEF L & B
Pz SRS OHBALM MO BB M 1 horseradish-peroxydase (HRP) % kL —#—r L THO - EB %
f7v>, IgE EEDFMIZ 3R EKM 7 + 7 4 7 % > — (passive cutaneous anaphylaxis, PCA) %7 -
To. BABEOBRIZ 2HESSICE RS SV A TAHLE LEVEKEDT, SP EERF I v DM
ROBETHRES L7, ZOFER, SP HEM EHEGEEROM TIHERICH & o4 BB £, SP ks
KERAY S &L THEERIIBEERES T, 7VAF —BEBAETFVCBTA8ERE, TLLT
SP BHMEMRC L > TEI 2 L £ 2 ont. BARIED B1T - 7 BET 1 HIRIRERE 03581 701 13 0%
ARMERIME SHE» Wb o N7ent, SPMABIZERAS IV EAB LR - BT, BAEEEIER
BOZBEOTTEIHEWM2EL TAH LN T, SP MAEEM A MEIEIc @B L £ 5.
SPHEETIKERY Sv 2B IHE®S THENASNS —F, SPIMARICL A5 3 > 558
LIHTHIHED»SA N3 b0DMBLIBEBERRADL. IOIEMSEAY I bMERED
EBMEETHESRDFAEETEH, SP AFEELAVRETE ZOFERRBRE T3 L2260, ]
ARMEEROET ZLizd>C, SPHEETIERY IV 3 BELTWAEVELE Y b PCA k%
BICEHAC R L. —F, SP & LEELE Y ) PCA flil3{E< , SP &R L OMIcES
ERH. SPHABHOI L, CRY IV EARLLBELLHTRAMESEY IS CEEE LT
D500, PCAfliIIBEEEZY —FEL TEDEVLI Lhs, SP MLzt 2 PCA DR 13 MR R B
BREDETORBRTRE L, ZOMOBESEL NS, EoT IgE BRI L TH SP BMEaIE &
OGS enionbhor. IOLIETLAF—HARIC SO TRER BEEEEMES 5
W IgE EAWBIL TH SP BMAEMRBASE»0OBEAE BT LD £ 5070,
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Abbreviations : ABC, avidin-biotin peroxydase complex ; HRP, horseradish-peroxydase ;
OA, chicken ovalbumin; PBS, phosphate buffer saline; PCA, passive cutaneous
anahylaxis ; SP, substance P ; TDI, toluene diisocyanate
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O ARIEEES, BERIES, FNa0E E0RM
REBEES OSSR ET 8¢, WEWE ORESE
EE~OEA*EHCL, EEBCEECHFET A
A OERAEHET 2. [B7VAF-RIGICS
WT b, HEDEORMEE L BEkEs OpfHik
BOETORRC L2@REROZREDOTEE,
Boucher® & i3 G/ HEIZ 81> T, Inagaki & %13 8Hh
BzBWwTEFhZn|EL TS,

FLAR—EaL BT 2 MREREOERETED
BECETAHETE, FTRESVRELVEY I R
Euh 7 vy —HBEEFTVTTIY—X T T 7
Fy—HI L 2ERETL, BN TFREEREOH
RN EE s s T, MiEBOBRNT
T L2 BERETEOTRMEEZEEL TS, &
Yo, eV RERECT VAR —HRBEELEY PR
L, HRP @3y 7 > 2 Ee TR 80 548
LWL BREL-RER, EEREOMIER
ExhnI L RREL, BlEREOAROEI &
ZEAMOTEOTEEEETEL T Y, BENEE
ffizkabDrEHLTRS. LarLixss, faH
WOEEEECEL TEBENSELERTREZ R
V. SlREROERETESBET 2WER, R
HIERERR RS T 2METH L Z e 5, KR
FEABEETCNT 2BRROBEIRIEER SN
T3, =, Widdicombe & ?IZMEMBRETIC &
2EEMATED A = RN T A EHEREL T
2. BOMESRET 5 =R O B R E C iR
PEREUANEFERNETAON, TOMREEYE
#H¥ 7 A ¥~ A P (substance P, SPY TH B Z kiz%
COBETHELMIE->TWA™. SP F1IED7
s b R7F N T, tachykinin B L =X
BENCLEEEL, SRETRECEERN, EX
Tlizasis o9,

HFHAL Y RRENS LIZE & Eh T 2HE
WETHYBFRMAS L FTREICB LTI C Wi
ORERFEFERLL, SP 2HET 2 EHEINT
wa? Rk T4 Y EBRNICES TS B
Bz ¢ Lo, AMEEREBRL COSERIERL, I
EOBAESHLERALREITY. LaLids, ¥
P4 VYRR ERE LB TR S SUREET & BR
A SP BB aEEL TBY Y, BORBWE,
Bl 21E % v a DED toluene diisocyanate (TDI)*" %
WARRTH, EriBREEREFERLTV. I0
L3I EBEAN Y TV A ¥V IR EXHEE R
LT SP 2 &€, SXEHEHI» S SP 2B s ¢
TLESHEERETAELEZONATWS. Akich

3

44y VB LT TDL 2RV TERE % H
WUETE 28 2 VEROBE T RE SN, MK
HEENALILERY S Y ORHBTRRINTY S,
FRALD RS I VEHET S L EXEERRO
SP i34+ 20wl mRNA OBICIELETD
HBholEhe, EAY IVIZL o TENHEDHE
BRI s L, BT RIS = R b D
MO BRI X 5 T SP =X HRE & B
Bizfians e8ELF . £, Lundberg 59 13
R ICBEE e 22 2 Y ORFREICL > T SP 1%
ks oM s h, BXERNO SP EFENENT
ZEESVAA L/ Ty EAELBWTSP 2 EEY
BEIZEDEEL. TOLEIWXEAYIXESPO
Rz i AR S ST 2 B BERVEET 5.
EFE TR TV LE—BROETVEIERANT
FUNLE BRI BT 5RO BB DO TES
SP BB MED R IT L > T Z 2 AIEEEOEE
ERNUL. £, TYAMEF—HBELI DR
TDI iz & 2RI CA>N 2 BABEOK S LHER
O—ok IgE BEEOBEHETH 52, IgEEEICNT 2
HEEEOBE DT RS EREN X, BRET
it SP MR MR IERNCERT 24 74 v
P7FUALF—MELOELEY MIZEREL, AIRMHE
28 IgE BEIC S A HEERM L.

HEs & UHE

1. BRHE

D A—h L —FRELEY b (FE 200g~250g) %
LEIRER L L TRV, £, RO -
L-%ENEY b (KE 300g §iTR) X HKET T
7 4 9 % ¥ — (passive cutaneous anaphylaxis,
PCA) Ris®1F> SmEm e L TRV . BEIRMET
NEY MRBTFAYY, EAY I VLEBEOHEAEET
FoT4BzHF N, SFH6SIEA VT (RD.

. XBF*E

1. BfERE

HFEL LTIE 7 A7 & >~ (chicken ovalbumin,
OA) (two crystalized, H£{bFETH, i) 2HVL.
OA 104 g k, dl-propranoclol HCl (Sigma, St.
Louis, USA) 20mg/kg P AYE K THEL CIER
HNERERT- 7. B 1 EEENRERI4AEEK, HE
OWEEE T — Ay —r LTHEERCRSL, 2EED
BiE®{Fo7. 20 1B (BE1EE) »5 0A %
1 mg/ml OWE ML - £EAEAE BRAHR L
L, Yx=v FRIBAEEEWTIIBRETIRI 1[E
109ERAS e, BRAKBLTT 2 VR A
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(200mm X 300mm X 150mm) ZEBL , 1 i WA R
ZEO MY, Ml EErHROEERTBOFICE
VEY P EANTRAS .

2. ATV A v rD&kEHK

REDAECHE L THRRBIEDRTIZ capsaicin (1
Jeiti®E, KBY) % 10% ethanol, 10% polyoxyethylen
(20) sorbitan monooleate (FIY:HIZE) 1= THMEL, 5
FI B T U &8 950me/Kg (50, 100, 200, 200,
400mg/kg/day) 2 ELEy b OREEETICREL 7.
HTHA Y EREL OB RBREOAPEERT
EAL.

3. LRI IVDREFE

Table 1.

BRE RS 3 v (FIEHZE) % Smg/ml OEETE
BRERCERL, BEERREESYORAREC R
b, #EE 20ul ¥4 70y M EBLT—HTD
MELL. BMABFIIAES202BICEBL.

. AEHEERUFEESEE

1. fEERA 27
WARBERBRIAMoER2EEL, REDOS
EPCHL T LeAOE, BHAWMOFHE, W
RIEQFER, WREHOBE2ZTAZhEER» B
FEE TARBICOITHEL. 4HB2EF LA
WEZOHDERZR 7L, 8F, SFOFHLIE
WRELEH L AHLLEE L (F2). BE2inE

Grouping of the guinea pigs

Treatment Capsaicin® Histamine® Animal number
Group

Group A - - 20
Group B - +4 15
Group C + - 15
Group D + + 15

Guinea pigs were divided in four groups (A, B, C and D)
according to the treatment shown in this table.
1) Capsaicin was injected intracutaneously 950 mg/kg in total

for 5 days.

2) 0.1 mg of histamine diphosphate was delivered to bilateral

noses before inhaling ovalubumin.

3) Negative (—); no treatment
4) Positive (+); treatment

Table 2. Symptom score
Grade 0 1 2 3
Check point
Frequency of 0 1—4 5—-11 11<
sneeze
Watery — in nasal around noses out of noses
rhinorrhea cavities
Frequency of - 1-2 3-5 5<
stridor attack
Dyspnea - slightly cyanosis collapse

Symptoms were observed during an inhalation period for 10 min and
valued in four grades from 0 to 3 for each guinea pig according to
Takeda's score board shown in this table.
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ik, 2 aEESEAO%, Turkey-Kramer i &
3 HEHEETY, p<O.05ZFEL L.

2 . MFSREBROE @Y IC DV TORE

Horseradish-peroxydase (HRP) (BE¥F5HE, HH)
Prr—¥—r LTHVTEAKBEOFBME 2RI L
t:. FNTHhORD O EEBICRAZ JLENRY MY
NEF - VBT (30mg/kg) KREEBH LA, B
T o 3mm O r ZAREEDERY, ToOfZ
BRCTRELER BEEHWE. EEREXK
1ml TSP % Y%, HRP 10mg % £BEAEX
0.3ml KEHLT—ME L T0.15ml IOl
HELT. HBISHRIC2BINVILTALTELR,
29%/85 RN ALT VT K EEt 0. 1M HBREHAE
¥ (pH 7.4) (phosphate buffer saline, PBS) iz TH# i
BE%, BPFEEPERE L &b HERL, FAEER
TREE @°C, 3hr) #1T-72. MEIO LB P
e H» S ML TR KL, 0.1M PBSI2202MH%
BMLUTEEKE¥HE L. HRP 2REBI¥ 2D
3, 3"-diaminobenzidine-tetrahydrochioride (DAB) (Gl
{={LZEFFZeRT, BEA) 20mg #% tris buffer 50ml (2 &R
#% 3% HO. % 501 0z 7: Karnovsky ¥ CRH
BEkEIE % R — v v v MER & L CI0SHEREET-
7o, RISHEER% 2450, RFEMERAES L ETFH
MEREARER L. MEEMERAELE, Y7
742 ABL, dum QYR EERLATIFZ Y >
(Mayer's hematoxylin, FIJeHiZg) feta%(To7z. B
FREMEFAEA Y L K 812 (RS, RN KTE
BB R ER L H-400 EFEME (B3, B
W) CHEL:. HRMEBOEEELFHEYT 2720,
S EEMEE T CHIMMEBE 2 1300 534082, ZDI B

Table 3. Time table of the examination

-3

HRP REEHED > MlEHoEE2E ML
Fo . EREERMIEC I XPREERB W, P<O.052FE
L7z

3. IgE EAOFH

Parish ® 2wz &k b PCA iz R TIgE E&ED
BEPIHHL:. RAKT 2RBMEBCIXTOEL
Ey koY b EY—VERT (30mg/kg) X
LM EELED S 2ml HRL, 205 MEETHE
#%, 2000G <20 SREFEOLCmERSH, ZOME
0.2ml ®AEBAIEAT2E» 52565 T 2 HHFR
L.

k& 300g HIEOMEDN— LV —REVEY FOF
Wy, BWRAEBmNNY A Y, TN 7 )yt
Model 900 (KREEL, HF) AV THEL, B
3em FERRIC 2 SRR L - ME D 4 S/ 5 25605
FERETHL0.1ml DOEFRICEALR. 8 H#w
ARy RN E S - TR R T I RO ER & 5
& OA 4mg/ml £HAEKEKE 1% Evans Blue
(FOSEHEE) AR % 0.5ml T ORE L 2R BT
U7z, 30434k WER LR KRS 2 HIEE, WE S S
B ¥A%HTIRIGOERZMEL, ERFE dmm L
rtoEamrRTBRARE KGO PCA ffis UTE
BL7-. BRSO log PCA i FH 2 RD, WHE
=7 PCA fliic#ag L. RE I 2 TEESRIT
D%, Turkey-Kramer 2k 2 HEILB 21T\, p<
0.05FEL L.

4. EXHERHO FERBRICFRRE

TEOESX MR £ 2 %A AT LT ER 2%
SHRVATLT b P CERBEZERCERLE. =
WHESEHIE Zamboni B EW THEER 4°C, 246

Examination Day 1 2 3 4 5 6 7 8 9
Symptom score + + + | + + + + + +
Permeability » + + +
Immunohist.® + + + +

Examinations were done according to this time table for 9 days from the begin-
ing of OA inhalation. The examined day was marked as (+).

1) Symptoms of the guinea pigs were scored according to Takeda's score board.
2) Permeability of epithelial intercellular spaces was observed by using
horseradish-peroxydase as a cytological tracer.

3) Immunohistlogical study was performed on the trigeminal ganglion with
avidin-biotin peroxydase complex method for SP.

4) Passive cutaneous anaphylaxis reaction was performed to estimate the pro-

duction of IgE.
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By 8974 8% L, lym TEYIL 0um B0
EE A R ER, Hsu 5®0F ki # LT Avidin-
biotin peroxydase complex iz & - T REBROBE
BEL THELUL. RERAR-—RIEKIZT SP )
& (r 3V 4y 2A%RAEH, BR) 2BV, TRk
ik e F e B EK R 1gG (vector lab., Burlingame,
CA, USA) 2R w7,

5. BEMAUHRE

BEARELHE»S SHEE TRBEEHM L, &
RAa7ER, SEEEREIRL, 3, TEHIZ,
PCAffiix 1, 3, 5, 7, 9HBKK, ZXHEHDR
EEMEENREIZL, 3, 7, SBEKELZIE
BREERT-o 7 (R3I).

54 #

1. EX®EHORGHRGFNERE
ATHA Y EREEXT LRIV HEAELRL
ABrEXIIVEARLE BEETE, $TRTO=

Fig.1. Immunohistochemical micrographs of
trigeminal ganglion of the guinea pig. (ABC
method for anti SP, X400) a, Capsaisin
non-treated animal; b, Capsaicin treated
animal. SP containing cell (arrow) is obser-
ved in Fig. a, but not in b.

XAFEETPIC SP Bt t40 % BESED s Ll ()
l-a). ZhRNL, 7942850, £x ¥ 3
YEEBALEh ok CHEEASIVHHELED
HCRIEHLERMEARERD shhh o228, £
TOFRITBWT SP BHEMIERERMEL T ("
1-b).

II. ERR2A7OEBHEBOKRE

E» &, FEOZOERIIBABERBRL 2 S8
5, {L»AWHEREFEINS StEL6ALNL. Z0
%, REREHELRTELEY PYHERL, 274y
YERELTWERY A BEOMZREELTLED
ELEY ML ASNT. W, FMIREEIBRAKTE
Lida aonld, BRAKRT 2EEBTCREELT
Wiz, =7, 7Y A4 EKELR C, D BTIIA
DE, BEOKRBIRALATZLDD, <L piPME
FEEIZEA ARG,

ERA 27 3 2BRIER (9 AMW) 28EL T, # 7y
AU EBELTHEW A, BEE, 791y %
#E5LL: C,D#OBMCEEEZSZRD . BRARED
HETol ABE, A7H4 v #85%F -7 C B
DORAREHBOERA 37 28T 2 L, A Bz 1
HE1.0£2.24C2 0%, BREEKREICHEL, 98
ETWS5.321.U4ERBICLERELCwed, C HTR
1HHE0.43£0.49 A #XI b H{EVEE2RL, B8
BT b T» 2 ERE2EHEBIBEETH1.0:0.71
EEGEERZRLE (@2-2). 20X 352 SPOFEEIRN
FEHRE L3 EROEECEZICEDLZ Z LS »
Wiz o7, WMABNCERAY I V2 EA L B B0
KR27E1AEDS5.7+2. 12 L A% 3 v EEBD
B ABLERLTEL, IBETCHEK ERLT
B 8.71£0.71), A BroMicEEE+RD 2ED»
5, EAF I Vi SPEETTHERLEREHEs ¢
ZrEZ o0 (72b). LrLuds, E2F IV
HEMRBRKEZRBLUKRS»S SP 2H & w52k
BHISHTWAEDT, BEOFEROME I L2y 3 v
&SP OMEEMRTH WM NZEZ N, 22T
ATHA S, EAY I o EBONF 2T
D BOERA 27 2#MafT 5 L 1 HE0.520.5, 9
HE2.0£0.71{8< (K2-b), £/ 744 v &
EHMICIIERAY i HBCIAHEESRD R T
(2-c), A, BEMiIcEEO oML ERAY I Ik 3
ERRA 270 LEMREIFD oG poTz. TOED
5, BEEZBEWTELRAY I VAHBIZ L 2EROEEIR
EAF ik SP OMHEMRTHL EEZL 6, SP
BT L VF—hBROERIESEET 2 Z L2385
ik o7z,
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M., B¥:EERMnTECET 25K

B EE ENLEY N TOMBEMBE~O HRP O
FE@11.5% (3/200) L& <, HRP i3 EHMEFTHED
R <, > HRP MBOBIFICL - T b EEM%
BAELZWERRER SN, HERAOAD A B
<1 HEw I EEEEAD HRP ZB@BIZ L AL HD
n¥, 3EET56.2% (191/340) OiKEMIBE 1 HRP
HEBL 7 (KI). HERAORKEIZ & D EIEE M
BFHEL, THETIZ66.7% (201/300) DMARMEIRIC
HRP &8 L7: (Kd-a). # 94 v 28E5ELL
C #0 HRP %:&%i13 1 HE1.9% (3/160), 3HE
T2.3% (2/130), 7THET2.1% (3/140) L{E<, 28
BT, EEELEy b EARLEEREZERRD SN
minot: (K4b). 202 Ed o BMENOSP OHEE
RHERAK & > CHHR a5 HRP OB~ D

107 (@)

g—

o 81

5 7-

" g

£ 6 =

g 41 = :é g

" SEREENE £

01 2 3 4 6 7 8 9
Day

10]

o & '7 N

i an

c ol N

e i

2 Viviviv

01 2 3 4 5 6 7 8 9
Day

3

BREHIMEILTWLE 2 EpBEeniTh o,
—F, LRF I vEHELL BBTO HRP E@X
X1 BB 563.5% (127/200) TAREDO 7THEDO VA
NMZHYS L, 3HBT65.4% (102/156), 7 HE T
72.3% (120/166) L B BT THEL. ZD LD
e A vk HRP OB~ OEER 2 THES
3 L HICERAMTEOBERY £ TOHMRERL
Tk, LhLAMNSERS Ik D MERKER
5 SP AKEAKE AN Z LBHSNTRED
T, £ A7 2 rOAOMBRAKERNEIC B JIZTHEE
EENZLD, ATFL U EREL, LRSI VR
AsL7: DETEEL:. HRP 28X 1HER
3.0% (6/200) {E< , EHVAALTSPEETOLR
YIvOMBERERERRLL. LHLAEMNS, 3
HE49.0% (98/200), 7 HET52.7% (74/140) £ &
ERENASNE. THEDOLVALTHE A BTO
SEEOLVAMIC—EL, SP Hkick 2 EBMETE
OEERIIOBNER L. 20X 3 SXEEH R
OB AL TEC SP LAY vz hEThEET
B EMNHESLITE 0.

IV. PCA fliflE (= & 5 IgE E4 0l

1 HE® PCA fiidErEN OA HIRBE T £ 3
IgE EL0BER2RL, £ TOETTY PCA ik
5.29% 56.06DTH D, BEEENRFIZL 2 IgE EE
CEEEEERR o,

109 (¢)

e
D N oW
11 1 1

Symptom scor
N W -? o

01 2 3 4 58 6 7 8 9
Day

Fig. 2. Symptom score. Symptoms were observed for 10 min during an OA inhalation every
day and scored according to Takeda’s score board. B, Group A-animals were not injected
with capsaicin before immunization by ovalubmin (OA) nor delivered histamine diphosphate
before inhalation of OA. [}, Group B-animals were not injected with capsaicin before
immunization by OA but delivered 0.lmg of histamine diphosphate before inhalation of OA.
[, Group C-animals were injected with capsaicin intracutaneously 950mg/ kg for 5 days
before immunization by OA but not delivered histamine diphosphate before inhalation of OA.
Ml, Group D-animals were injected with capsaicin intracutaneously 950mg/ kg for 5 days
before immunization by OA and delivered 0.lmg of histamine diphosphate before inhalation
of OA. Values were expressed as the meanzstandard deviation. The figures a, b and ¢
represent symptom scores of groups A and C, groups B and D, and groups C and D,

respectively.
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®mAICE D OA HFHEESDAD A B0 PCA fililk
1HE (6.06+£0.49) » 5 WL 9 HE TIx32.0+
0.63%RL7%. &£H® PCA izt o PCA fifi& kb
HLCEBRLERLTEBY, THERBRAOREIR X -
< IgE BAESRLZCHEINL-EE2RBLTHL. 27
A4y eREL CETIR3IHEE® PCA ffi (6.73
+1.20) i3 1 HE® PCA fifi (5.60+0.5) L HEZH i

<, 5AH® PCA fii (8.0+£0.83) KB\ THDTH
EEREDN. &7z, SHEHLUKR, ABLrOMIERE
EEXRD, ZhoDE»5, SP OMERHEBRAI
&3 gEEARBES S, »oHlT2 2 & HEE o0
Wi o7z (B45-a).

—F, ERAF IrEEAHBLT: BEO PCAHIE3H
Hi219.56+1.48% /L, #0H%b LE KT 9IAHE
1213128.0+0. 0L, SHEMUE A BLrEES
B, AT IVEBZ I THERAK L 3
IgE EEnEEozeE Lol (5. A 7¥ (2
YEZEEL, tAPIrELHEL D B0 PCA i
X, 1HEBE5.2840.50TH»7020%9IHER
18.0+£0.69TH b, Z PCA ffiiz A o 5HH,

Fig.3. a, Nasal mucosa of a guinea pig exposed to OA once a day for three days. HRP
reaction products are observed in intercellular spaces (arrows).

(x400). b, Electron

micrograph of nasal mucosa of a normal guinea pig. There is no HRP reaction product in
intercellular space (arrow). (X12000). Electron micrograph of nasal mucosa of a guinea pig
exposed to OA once a day for three days. HRP reaction products were observed (arrow) in
intercellular space (C,X7000), and positive intercellular space for HRP reaction products were
seen (arrow) at high magnification (d, X 12000).
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~ [T EFEEE
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Fig. 4. Penetration rate of HRP reaction products into intercellular space. The rates of
positive intercellular spaces for HRP reaction products (%) were calculated against the
observed total spaces at the first, third and seventh day from the begining of OA inhalation.
The figures a and b represent the penetration rate of group A and groups B, C and D,
respectively. (Groups A, B, C and D are the same groups explained in Fig.2) *, P<0.05
between the two groups; NS, not significant.
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Fig. 5. PCA titers. PCA titers were measured
at the first, third, fifth, seventh and ninth day
from the begining of OA inhalation according
to Parish’s method. Values were expressed as
the meanztstandard deviation. *, P<0.05
between the two groups; NS, not significant.
The figures a, b and c represent PCA titers
of groups A and C, Groups B and D and
groups C and D, respectively. (Groups A, B, C
and D are the same groups explained in
Fig.2.)
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BENIHERHYT2HETHo. 7L %
BEL2BELNKT ALY I v R2EBE LD
o CHLEALL: DETRS, 5, SHBRKREE
ExRHSTBEICREEELRED T, LEMAC
BEERED SN L, o7, BEL DB PCA iz
SHEUEEEZ%7L, REELINT ARy 3
Ve SPOHEEMRLBED SN, 2D LS, SP b
2 id SP BHAMEHRIIRAREIC ST 2 IgE EL
WS L TV 2 ERAD s (H5-¢).

% %=

N—FLV—ROELEY M, BARIETE b OB
BIEWERERL, ERXF 307 224 b8
WE S, ITVRA LR LTHEAELDIE > D& X
BOOND LD DREXMELT LVAF—HRED
EFNVEMELTELBERENTE Y, KFETHRE
FOENVEY b 2R/EBHE L THER L. Levine
5Pk, PEVHAIFETRVELRET S et IgE
BEERFHRNTHL LMELTVB I 0, AFE
D& CEREOHERALBRVELIT>ER, 7L
NWE—HRRETVEMEERTI2OCRETHS .
WATURDBWE IHE &P DHEICHE > T 1lmg/ml &
L7z, MARIERMEIE 1 5/ 5303 s 8Eiz L b
BRoTW 99 FREBRTRANMK 2 HEICE
REZDIHD, VAR IFERLEEL PCA it b
ALTHWDT, BRAREREZ10MMEREL .
BEARECHE 70 7S ) a—LOHAXERTH 3
ERESN TR D TRFETHHEH L.
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Abstract

The present study was performed to elucidate the role of the sensory nerve and its
neurotransmitter, substance P (SP), in the mechanism of nasal allergy. Immunization was performed
on guinea pigs by intraperitoneal injections of ovalubmin (OA) with dl-propranolol, followed by OA
inhalation. Before immunization, capsaicin was injected intracutaneously to some guinea pigs to
degenerate the sensory neurons by exhausting of SP. The allergic symptoms, permeability of nasal
mucosa and production of IgE against OA in the capsaisin pre-treated group was compared with
those in the non-pre-treated group. Allergic symptoms were observed by scoring the degree of
sneeze, watery secretion, cyanosis and stridor during the inhalation of OA. The permeability of the
intercellular spaces was observed by using horseradish-peroxydase (HRP) as a cytochemical tracer.
The passive cutaneous anaphylaxis (PCA) reaction was studied to estimate the selective IgE
production. In addition, each of the two groups was devided into two subgroups; histamine was
administered nasally to one subgroup before OA inhalation and the other subgroup did not receive
histamine. Allergic symptoms were not observed in the capsaicin pre-treated group, and the
treatment with the allergic chemical mediator, histamine, didn't change the symptom scores. These
results show that allergic symptoms in the nose result from a reaction of the sensory nerves to an
allergen, rather than a release of histamine. The permeability of the nasal mucosa of the sensitized
animals was higher in the capsaicin non-treated group than in that of non-sensitized animals. On the
other hand in the capsaicin-pre-treated group the enhancement of the permeability of the nasal
mucosa was not observed without the delivery of histamine. In the capsaisin-pre-treated and
histamine delivered group, enhancement of the permeability was observed on the third day following
OA inhalation and the permeability was lower than that of the capsaicin non-treated group. These
results indicate that the permeability is enhanced by SP. PCA titers in the capsaicin-pre-treated group
were significantly lower than those in the non-treated group. In the capsaicin pre-treated and
histamine delivered group the PCA titers were not increased, although permeability of the nasal
mucosa was enhanced on the third day after OA inhalation. These results indicate that SP
participates in IgE production without the enhancement of mucosal permeability. This reveals that
SP and the sensory nerves play an important role in the mechanism of nasal allergy.




