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BAERE (IC1-198, 615) , M/MEMHLETF (PAF) SEFENME (E-6123) OB EHREIL 1.
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hicle Z fL/ERA D 1 B¥fERT & 11 BEREEICIERAKRE L 2. 3 EH & HSUEABM TE % ARKENIC
MEIL -, [TEXHRASMERSO®ETTIZ, S-1452 (MR DM %2 FE4FRMICIMEIL, ICI-
198, 615 (JFMAIB DM & IFERIRIEEDOBMEMHEIL 124%, E-6123 3ZEL kHh -/ TXA: IR
EOMESBMITEIC, LT 3 MEFEMTTE & FRBROEEICESE L T35, PAF (3 RAEHRHE

ICBAS BB ZERA-L TV BV LA TRREN .
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Abbreviations | BAL  bronchoalveolar lavage ;
BHR bronchial hyperresponsiveness ; BHR-MCh
bronchial hyperresponsiveness to methacholine ; ¢LT
cysteinyl leukotriene ; CPA  cyclophosphamide ;
DPH diphenhydramine hydrochloride ; IAR im-
mediate asthmatic reaction, immediate airway re-
sponse ; OVA ovalbumin ; PAF platelet activating
factor ; Pao pressure at the airway opening ; PEG
400 polyethlene glycol 400 ; sRaw specific airway
resistance ; TXA2 thromboxane A2

—— cysteinyl leukotriene —— platelet activating

P52 & - THMEN BHR OYER 2D 5 b O O#E
FMICAEENVWELTHEEEZEE LTS
#8994 3 5. cysteinyl leukotriene (cLT) 12w T,
BHEM BHR IS5 LT b &) AT 2 0w 3
HDHATH Y, platelet activating factor (PAF) {22
WTh, HABEMBHR & OG5 %2R L 2HEN1
WOHLDOATH A,

)5, PR RGBS BHR IC B
LIREAAT A =% —DH5I220TIE, cLT 23R
FFE 24 Wi O BHR IZ S5 LT b & v #iiatl
WYHLDATH L, TXA2 IZDWTIE, M BRIERIC
RPTXHRBEDOEELEMEZRO 2L v #H
B dh HA, PURFETR BHR IS L ToMEid i v,
PAF IZ2W T MARIZ, PUERER MR O PAF
D ELREMEED 2L W|EIEH 505, JEFE
FBHR ICBIT 58534 <, BETORFOHL =
ZRLTWA,

Wit LR OB VERFBRERTE SGE RIE 2B 2 JRE A
T4 L= —OFREIONWTIE, 55U RFIHFF—E
FHEEPTEOU BRIREE 2 G L2 &35 8251
O L LT Z ARSI gk (BAL) &
DY) 2B A PR L 2228, iFEEERIREIC R
Laholzb i EDRHDLNDAT, c LT HEHEK

NI | -El ectronic Library Service



The Japanese Soci ety of Allergol ogy

1

ISR TREICOWTI, S L id o Tk,
72, TXAz2% PAF ORBEREICRLTEREICOWV
Th, REHEE I TR, Thbdb, FEE
FEWBIIEREATF 42—y —DFENCHLTD, W
BEZETCORFORE S HRBINS.

ERRBOFEM LRI, BEFLVER
WEERERTHS. ELEY FREEFVIZBW
Th, VIFERERIC BHR OJL# & KE~DIFBEIK %
FELAREMBEREZDLIILFAONATS
1819 TXAz, cLTH X UPAFOEEIZDWT
B4 2REPITOR TS, WThOERRIZBWT
b, FUEREHR O BHR IZDOWTIE, TXA2 cLT,
PAF ZhZh O BIREZHEETEIC X 2 #H 258
BEEINRTWR9-26, UL, KENORIEMIZEE
22T, PURRED N ERLHURRER OB RH
LA THY, —EORBIZBOATH RV, 5T,
B—DEBRR%HWTTXA;, cLT, PAF 0% #l %
FNEFNORRNZEEREIE L A CEBNICIER
BET Lz 2w,

ZZT, HRLBWEMIIRE SN TWSENVEY M
BEFVEHVT, RN TXAZEAERE S
1452) , ¥RW LT RBAIEHE (IC1-198, 615) B &
OB R PAF ZAKEHIE (E-6123) # VT, K
FHBHR L A BEREICBIT 5 TXA2 cLTB XU
PAF DO1%#)% lBHRE L.

B & T

L. M8

EERICH 7 Hartley REELVE Y Mid=4 T K
-z (B LOBAL, HER (23x2C) 260
WIEE (55+5%) O&RGTTHELL. $£72, cyclo
phosphamide (CPA) (3IEFF & BE (bk) (KIR) & b,
ovalbumin (OVA) X Sigmatt (USA) & 9, poly-
ethlene glycol 400 (PEG 400) & diphenhydramine hy-
drochloride (DPH) IZFIGHMETHE () (KK X9
FNENEA L7z S-1452 {(+)—(Z) ~calcium 7-[ (IR,
2S, 3S, 4S) -3-benzenesulfonamidobicyclo [2.2.1]
hept-2-yl]-5-heptenoate dihydrate)} i 35 ¥ #& & ¥
(¥k) & b, ICI-198, 615 {[1-[[2-methoxy-4[[ (phnyl-
sulfonyl) amino]-carbonyl] phenyl] methyl]-1 H-inda-
zol-6-yl] carbamicacid cyclopenylester} iZ € % & (¥k)
(KR) &b, E-6123 {(S)-(+)—6-(2-chlorophenyl)-

7 635

3-cyclopropanecarbonyl-8, 11-dimethyl-2, 3, 4, 5~tet-
rahydro-8 H-pyrido[4’, 3": 4, 5]thieno[3, 2-f] [1, 2, 4]
triazolo [4, 3-al [1, 4] diazepine} X —% 1 (¥) (K
W) &b, sheEhfts5%Zi)7-.
2. HiE
1) B

SHAMTHARE200g DHEMEELEY I, CPA6mg
% 1ml OEFBEIEKER) THHEL THRENKES L,
2H#IZOVA2mg EAKBEIET VI =7 A 100 mg %
Iml OARTRERLE L2 b 02 BERRS L, &
LICZD3IABK, T—A%—L L TOVAO00l mg
EXRBAET VI =Y A100mg & 1 ml OERTRE
We L-b ok BEENRS L.
2) EH DM LIRS

S-1452 (1, 10 mg/kg) i 1 ml DAEEIZHEHEL, ve-
hicle & L THEE % Hw7. ICI-198, 615 (0.5, 5mg
/kg) X 1mg H7-0) 1IN OKELF M) A 3ul T
btk BAEMIC1% B E %% X9 I PEG 400
Mz, FETHRLASOE V. F 7z vehicle
Z FRRIEE 2 Hv 2. E-6123 (1, 10 pug/kg) i3 etha-
nol ([ZBMA%, £ R T0.1% IZHAK L 7. vehicle £ LT
0.1% ethanol % fi\\7z. TN ENOEHE X T vehicle
X, OVARED | BefaT & 11 BB ICEERNRSE L
7z. XTHREE (control #) & LT, WEBIERIMEENLEY b
B ZEBEIED vehicle Z EERRS L TAEER
W A U 78 % negative control 2, BEBIE/EENE v
M ZEEKENED vehicle E HEREZ S L T
OVA #WR A L 7-# % positive control B & L 7-.
3) OVA &E

BEDRBIEN O 3 BMHE, s—N - FF1—- 57
VeFxyN—«FLFAEY S5 7 14— (product
NON-INVASIVE ANALYZER SHARON CT06069,
BUXCO Electronics Inc., USA) # W THENTE
KT (specific airway resistance ; sRaw) % @R (2l
EL7:. sRaw 5 THMRELTWAH I & ZHERLT:
%, De Vilbiss 640 & 7 4 # — (De Vilbiss Health
Care, Inc., USA) # 140!/min DEMER (I =KV
54 B-588, 4 ) ¥ Y ERB TE W), Hu) TEBSET
(out put 57 ul/min) , OVA (10 mg/ml) 3 L< 4K
% 90 R A L7z, PUREB A 15 57 sRaw % HIE
L, BIEERI S 8 K& (immediate airway response ;
IAR) HERINE Z L RHERL .
4) PUEF % BHR OfllE

PURIR A D 24 BERI#12, pentobarbital (75 mg/kg)

NI | -El ectronic Library Service



The Japanese Soci ety of Allergol ogy

636 ELVEY MREEFNVEREAF A T — 7 —

Methacholine 50 ug/ml

100 ug/m1

200 pg/m1

Methacholine 50 ug/ml

100 ug/ml

200 ug/ml

|

Fig.1. Methacholine-induced increase in Pao 24 hour after OVA (A) or saline (B)

challenge in actively sensitized guinea pigs.

DBFERERE G IO TREEL, WAL TRE BB LD —
BEEANTREYHE T TR BV =2—L (KU
FL B, AE25mm, NE21mm) 2EEL, M
WHERRXL AE L —% — (Model-1680, Harvard
Co, Inc, South Natic, USA, 1 [HI#4%& 10 ml/kg,
SR AR 60/min) # WV CHERR LT/, &
BRICRE S =2 — LORE (pressure at the airway
opening ; Pao, cmH:0) Z#ZEFTF VY A T2 —H—
(TP-603 T, HAXE, ®3)ZHVTHEL, JEX
R OTRIE L L7z, Pao (&5 E SCUUHE FUG & AR 2>
SEMME TORME LTRMT 2IEETH 52D, 1
HH#RRED 2 FEORBRRA LTV, Pao llEfbDRWC
EERRER L%, HWOBMNERE LB ERNR
AEMEE (output 152 ul/min) Z T, 5458
20 ## ® methacholine (50, 100, 200 pg/ml) WA %
T, B Pao DELERIE L7z (Fig. D).
5) BAL Mg D fEHT

PURFRBHR WER TERIL, REI=2—-L %
BLTEE10ml ZFEAL, ERICEXL 72, 2 O#ME
% 2|47V, FhE/zBI# % BAL# & L7z, BAL
W13, 1500 rpm (800 X g) (REFRIGERATED CENTRI-
FUGE RL-131, TOMY, ¥3) IZT5aM&EL L
%, kEICAEREMATIOMI &L, KBMLZ.
BAL #AMMEEIX, CoOMBEER 100w 2FED
F a7 RmBIB U T, N—h—F 27 BEHEK

HWTHESE L7, F -8 EIE, MFaiREEa 100 ul
# cytospin II (Shandon, Inc., Pittsburgh, England)
% VT 800 rpm (70X g) T 8 4.0 L TRIKEAR
% VBB L, Wright-Giemsa ¥¢fs % 17\, BFEBHME TR
B R B M % 300 B L THE L .
6) HatF BN

BRI TEY  EERFZE (mean+SD) TEL 7.
ZBREOAT ) VBRAKOPao DHMEL LT
BAL i D#SHL 2 & MR LLER D ZDRREIZ I, posi-
tive control B, negative control ¥ & ' EH| % 5-F
DEFENFNWHMT TS 282 BT 5 BB T, Mann-
Whitney’s U test Z i\ 7z, 243 YR A% D Pao
DHEMEOERMHERICE T 2EZOREITIL, re
peated ANOVA zZ lwvw/7z. p<0.05 PHEEEHY LN
E L7z

1. IAR

Table 112, PURBAHKD sRaw DY — 7 fEZRL
AR

£ 3K D negative control FM (ZEBER BHR) 5
i positive control # (BUREFER BHR) ICEEEZ R
Ohxholz, EHIZ, WO positive control #H D £

NI | -El ectronic Library Service



The Japanese Soci ety of Allergol ogy

W 637

Table 1 Effects of selective receptor antagonists for lipid mediators on antigen-induced bronchoconstriction

and bronchial hyperresponsiveness in actively sensitized guinea pigs

IARYD Antigen-induced bronchial hyperresponsiveness?
Drug Group Methacholine ( ug/ml)
sRaw (cmH20 * s) | p value # p value #
50 100 200

S-1452

Negative control 1.1 £ 00 < 0.001 93 £ 133* 40.7 = 360 1284 + 775 * 0015

Positive control 187 £ 70 374 £ 460 1235 + 116.1 289.3 = 131.0

S-1452 1 mg/kg 119 £ 81 0.010 179 + 262 481 = 335 1006 = 30.7 * | < 0.001

S5-1452 10 mg/kg 79 £ 41 * 0.001 44 £ 41* 173 = 137 * 763 £ 43.1 ** < 0.001
ICI-198, 615

Negative control 11 =00 < 0.001 179 £ 134 396 + 328 * 1621 = 111.3 * 0.034

Positive control 183 £ 94 224 + 171 1165 £ 80.5 3388 + 1935

1CI-198, 615 05 mg/kg 110 £ 7.8 * 0.050 180 £ 93 546 * 34.2 1676 + 139.1 0.077

ICI-198, 615 5.0 mg/kg 44 £ 10 ** < 0.001 74 £53 267 = 16.1 * 916 + 69,0 * * 0.002
E-6123

Negative control 11 £00 < 0.001 75 £ 78 %% 441 £ 31.8* | 1460 = 899 * 0.006

Positive control 201 £ 65 279 = 181 1247 = 642 379.3 = 203.1

E-6123 1 ug/kg 179 = 100 0.195 198 + 128 682 + 365 2136 = 872 0.042

E-6123 10 ug/kg 144 = 63 0.023 77 £ 57 483 £ 264 * | 1762 = 719 * 0.016

1) Presented by peak value of sRaw following OV A challenge,
2) Percentage changes of Pao are shown as mean * S.D.

* 1p <005 **:p< 00l compared with positive control by Mann-Whitney's U test.

# : p value compared with positive control by repeated ANOVA.

7 animals were used in each group.

NZN D negative control FIZ T sRaw DF &
LA, $4bBLIAR 2 FEEIZED.

S-1452, ICI-198, 615, E-6123ix, # L F1 IAR
T HEERANICEZICHH L.
2. PUEFEH BHR

Table 12, HUKFES BHR 12K T 5 B 2B AREHE
DRE %, FEBEMD S D Pao OWME (%) & LR
L7

HEHF| D positive control B (HUFFHF BHR) X, %
NZ 1D negative control B (FE#EA BHR) 12H~RT
BHR ODHE %L, T4 b LHURFER BHR % 0D 7-.

S-1452, ICI-198, 615, E-6123 it, ZhZhiiEH
5% BHR 2z HRKAFHIA ZICHHI L 2.
3. BAL #ifark s

Table 2 {2, BAL MIRERCH T 2 B2 A%
DEF %2R L7, BAL RO E YUK IE 700~82.0% T
Holz.

negative control # f & % \» (& positive control & [
WHBEERRO L o2, 72, WTFRoO positive con-
trol # b X3 5 negative control B2~ T, TCC
CUFRIRHEROAE LM% B0, MK TIE, <

707 7=V, HBREREB L) U BE0EEL
Bmz o7z,

S-1452 i, positive control #® TCC 23 LT 1 mg
/kg THELRELEZ S 2T, 10 mg/kg THEIZHHI L
2. =0, MRERICIEERE I hd o7, Ml
T, $-1452 10 mg/kg A3~ 7 0 7 7 — V¥, iF MR B
BIWY IR AEEEIHHIL 2.

ICI-198, 615X, positive control & & H. 8 L <,
TCC # 05mg/kg B £ 50mg/kg THEIZHIS L
7o, —7, MRLERTIE, 50 mg/kg THEICITFREERL
R L. M%<, 05mg/kg BLU50mg
/kg THBEIREE ) v S5k a A3 8% L7,

E-6123 i, positive control # & e # L T, 1pg/
kg, 10pg/kg &b, MMk, MRS 5V 13800
BUABLWEBES 2 oh ol

z B

ENEY MHEE TV OPEFER BHR & iFREERY:
TERIEICBITBEYE A 71 2 — ¥ — D5 % a4
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572010, BEBREELEY MIHEZBRAL, 24
% OPURFE S BHR &L [REREMBREIIN TS
TXA: ZBEHREE (S-1452), (LT RBEHFEHE
(ICI-198, 615) 3 & UF PAF ZA&MEHLE (E-6123) @
BB RET L. RENOFEEIRE I PUE R A% 24
REBRICE—2 Lo T8 HMFBE L, KEAHMIT
HEITPTURRA 4 BEZICED LN T8 HFERT 5 2
EATRENT VB2, L7z TR T, UG
% BHR & #F BRERME SE RIE % PURR A 24 Be I 1212
R LAz, 72, AWIFRTE, EBNBAEOR . 2 HERE
T 572012, i OVA IgE #ifk, HL OVA IgG Hitk, %
BEETT749F% v —Ribk EOEBENFELH
T2, IAR 2T 5 HEBHFELH V. Z0/E,
ZFRNENOERNZHERIEPEICE 3 5 positive con-
trol D IAR ICIZEZ DT, wIFhdbZhFho
negative control 2 H-~XTHI 5 22 Raw ol #
Bz, Liedio T, BAERSICHERMLES O & Hk L.
AT TIX, EEWA %17 - 72 nagative control # iZ
AT, OVA W A L 72 positive control B TidHLJR
WA 24 B #(2 BHR OF B &L BURFE R BHR)
& BAL oM oM, & ICiFmRs Y
YONERBOMM BURFRBTBRIRESERE) 229
7z. TOHEER BHR 23 LT, 3EH L b HEKF
HCEE LIS 2R Lz, BAL iU 2O KE Tid
S-1452 (MR B D38 % FE4F RAYITENE] L 7223,
R EC B ARG 2 a0l ZOME, S-1452 134
RS BRI O BPHI % S U THFEREREL, ) > /3 E3R¥B &
U=z 77—YVBeHEICHHE L7z ICI-198, 615
X, RHEREOMM L RO MONE %2 A&
REICERICHIN L. E-6123 13, #Milalk, Ml
RE, HBREOWTRICOEEE 52 bl
MEBBEZEOXBWBHR ICBITABE A 74 = —
7 —DEGIIOWT, KETiE TXA2 ZBEERIEHIED
MEBREOEBEWBHR Z2ABICHELZ LI HE
HFY-DILB VA, BRTIIHERRIZED S L O0HK
BHEEMICEBREN o L EMEDIINTEY, WA
WO ANEEVFLET S UHEETDH S, cLT & PAF
I2DoWTIE, cLT A EEPIE TH 5 pranlukast 3
BEZEOEBHBHR 2WEL LWV 2HOB L,
PAF ZBREIETH 5 Y-24180 250 BB EH 0 24
BWBHRZUFEL 2LV 1HIDBHLDOATH D,
AT TH 5.

PURFER BHR B B REA T 1 =— % — D5
ZowTiE, TXA2 ICET5HEIE 4w, cLT IZow

Tld, pranlukast 287 P —BIMEBZICHERE L
7224 BRI O BHR 2 #E L2 L I MWD 5.
PAF 22w T, PAF B HKEHETH 5 WEB-
2086 A7 M ¥ -G BB EOHEFE R BHR IS8 %
Bz2hdpoltBEVIhTWVWS

PDEDXHIC, W %*%@%%MMR&%E%%
BHRICBITBIRE AT 4 = — % — DB 5 13BHETIZ
wv, BRI, WREBBIUCBRERCTHES T 274
I—=3 =D H—THAEI WAL ERDIDODH
5. BlAIE, 2704 FREISELEDRNWHEHERET
HBHN, HZLOBBIZEIBOTEIMTH DD 00D
57, ~BOBEIZZII VL, ThbbAFH
A BB BEDOHFENMON TS, /2,
LAY I H-ERBEEI7 VI VHERGEIZIIES
RN AN, PURGEEFERIRRING BRUG R° 12 58 Al 55
SIS I LRI 2w, 512, MEDEEED
ERLT PE—HEF T FE—RIOENHRRELBEREICL
TWABIRERLH 5. Lz -T, MEBREORBEN
BHR%%E%%BHR BUILREATF1I =5 —D

HEZHESPITTHICIE, &) BB REROBER &K
%&%%7ub:~wﬁ%¥ﬁ%b,¢&®&ﬁ®%
AR5,

A, WEBEOREREMREICBT 2 HE A
TAL—F—OB5ICHTIEBEPEREINLODODH
5. WEREOERZE MK TOME TIX, TXA2

SRR R LT SEAEED S, HHELirm
HKOBETH 5 EG2HHEMEKEZBA S E W)
HEAHBH. L L, PAF HIEORHEICHT 5 i
Ea sy, WHEERE O BAL MK RICET 5%
HTIX, 7 M-I EEFIC LT RBEAKEIETH
5% zafirlukast 7 1 AMBOHKS LA 2 A, BALK
HDY CNEREPAERISRA L, HEREREUT AR
BB L OO FEMIHEEE I o2 I
HEWL 5~ RF IS —-EHEETH 5 zileuton
A BAL BH O RIRE 2 MHI L2 L v b
03, WEDIBRREREREICBITS JLTOEE
UPRBIN TS, L L, WMEEBED BAL MK
TIRT B TXA2 iR PAF HBMEOREICHT
AERA LN, UED L ST, ZENOFEREK
rERETHREMBRBEICHTIEEAT 4 T —
Y —DBG I EHLNE LD D0HBAH, B LA

) IR —ERBETEVWI L Mbo T, +4
WIS TWB EIRE AR\, 5HROFMLBRER
BEES-INRI RSV, KRETERD BAL 3
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Table 3 Effects of selective receptor antagonists for lipid mediators on antigen-induced bronchoconstriction
and bronchial hyperresponsiveness in naive guinea pigs

IARD Antigen-induced bronchial hyperresponsiveness?
Drug Group Methacholine ( ug/ml)
sRaw (cmH20 * s) | p value # p value #
50 100 200
S-1452
Vehicle 11 £00 NS. 57 £ 57 378 = 384 99.1 = 614 N.S.
S-1452 1 mg/kg 11 £ 00 NS. 50 £ 17 342 + 315 1145 = 59.7 N.S.
S$-1452 10 mg/kg 11 £00 N.S. 44 = 22 328 = 384 1215 = 665 N.S.
ICI-198, 615
Vehicle 1.1 +00 NS. 51 %55 333 £ 296 1278 + 719 N.S.
ICI-198, 615 0.5 mg/kg 1.1 =00 NS. 27 £ 20 256 = 248 1406 = 1186 NS
ICI-198, 615 5.0 mg/kg 11 +00 N.S. 88 + 14.3 53.1 £ 57.8 1588 = 1181 N.S.
E-6123
Vehicle 1.1 =00 NS. 62 * 6.8 29.2 * 31.3 1432 + 852 N.S.
E6123 1 ug/kg 1.1 =00 NS. 57 =50 247 = 340 1298 + 610 NS.
E-6123 10 ug/kg 11 +£00 NS. 64 £ 95 30.1 = 379 895 + 654 N.S.

1) Presented by peak value of sRaw following OVA challenge.
2) Percentage changes of Pao are shown as mean + SD.
N.S.: not significant

7 animals were used in each group.

BREORETH L7720, MEBETORNIIES T
e\,
EEETOFM LR VCRERSE, BWERT
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THE ROLE OF LIPID MEDIATORS IN BRONCHIAL HYPERRESPONSIVENESS AND AIRWAY
EOSINOPHIL ACCUMULATION INDUCED BY ANTIGEN CHALLENGE IN GUINEA PIGS

Hideki Tachibana
The 3 rd Department of Internal Medicine, Kanazawa University School of Medicine

The aim of this study was elucidate the role of lipid mediators in bronchial hyperresponsiveness (BHR)
and airway eosinophil accumulation 24 hours after an antigen challenge in guinea pigs. Thromboxane (TX) Az
receptor antagonist, S-1452 (1, 10 mg/kg), cysteinyl leukotriene (cLT) receptor antagonist, ICI-198, 615 (0.5,
5mg/kg), platelet activating factor (PAF) receptor antagonist, E-6123 (1,10 ug/kg), and each vehicle were
intraperitoneally given 1 h before and 11 h after an ovalbumin (OVA) challenge. BHR to inhaled methacholine
was measured and then bronchoalveolar lavage (BAL) was performed 24 h after the OVA challenge. The
three drugs significantly inhibited BHR to methacholine, dose dependently. S—1452 significantly inhibited total
cell counts (TCC), ICI-198, 615 significantly reduced both TCC and eosinophil percentage, but E-6123 did not
alter TCC and cell differentiation in BAL fluid. Therefore, these results clearly showed that lipid mediators
were involved in antigen-induced BHR and suggested that TX A2 and cL T may contribute to the penetration
of inflammatory cells through capillary wall, still more cLT is concerned eosinophil accumulation with cell
specificity. PAF dose not take part in the penetration of inflammatory cells.
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