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Abbreviations : Alum, aluminum hyhydroxide; BALF, bronchoalveolar lavage fluid; CRTH2, chemoattractant receptor
homologous molecule expressed on Th2 cells; DK-PGD,, 13-14-dihydro-15-keto-PGD,; DP receptor, prostaglandin D
receptor; IFN, interferon; IL, interleukin; OA, ovalbumin; Pao, pressure at the airway opening; PGDg, prostaglandin Dy; TX,
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Fig.1. Chart of experimental study design to examine the effect of prostaglandin D receptor antagonist on bronchial responsiveness and
cough sensitivity in actively sensitized guinea pigs. Cough sensitivity to inhaled capsaicin was measured 24 hrs after aerosolized antigen
(0A) challenge in actively sensitized guinea pigs. Bronchial hyperresponsiveness to methacholine was measured 6 hrs after the cough
sensitivity measurement. Each dose of the prostaglandin Dy receptor antagonist compound20 - Na salt or saline was administered
intraperitoneally 1 hr before capsaicin provocation and 1 hr before methacholine challenge. Negative control group, aerosolized saline
provocation in stead of OA and saline administration as the vehicle of compound20 - Na salt; Positive control, aerosolized OA provocation
and saline administration as the vehicle of compound20 - Na salt; 1 group, aerosolized OA challenge and 1 mg/kg compound20 - Na salt
administration; 0.1 group, aerosolized OA challenge and 0.1 mg/kg compound20 - Na salt administration; 0.01 group, aerosolized OA
challenge and 0.01 mg/kg compound20 - Na salt administration. ip., intraperitoneal administration; BAL, bronchoalveolar lavage; OA,

ovalbumin.
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Fig.2. Design of the cough sensitivity measurement system. A conscious guinea pig was placed in an airtight custom-built plastic box
consisting of a head chamber (1600 ml volume) isolated from the body chamber, and pressure in the body chamber was recorded.
Coughs were detected as a transient change in the pressure (a rapid inspiration followed by rapid expiration). Coughs were counted by
the characteristic change in the animal posture and the pressure transducer recordings. Capsaicin solution (10* M) was inhaled for 2 min
from a nebulizer. The total number of coughs was recorded during a 1 min inhalation of capsaicin solution plus additional 2 min. Insp.,
inspiration; Exp., expiration.
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Fig.3. Design of the bronchial responsiveness measurement system. An anesthetized guinea pig was placed in the supine position and
the trachea was cannulated with a polyethylene tube. The animal was artificially ventilated by a small animal respirator and nebulized
with methacholine. Pressure at the airway opening was continuously recorded as an overall index of bronchial response to methacholine
using a pressure fransducer.
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L7BALFIZ W CIEY 2 by v—F 2 b 75 EREFH VTR
MakesMET A EL L2, 14 FAE Y (Cytospin 2,

Shandon Southern Products Ltd, Cheshier, UK)#% H\v» THlfia
EAREERL, FLFResiil TllasmziEL.

T B E N

BRLEESIUTOLEBITHE. WHTLT I >
(Sigma, St Louis, USA), KEE{LT N I =74 (RIGHEETHE,
KBR), compound20 - Naif (HEEFseldsE, KR & DR, ~
¥ PN E ¥ — )b (Abott Laboratories, North Chicago, USA),
AHT) v (FBEASETHE), 707+ A77 3 F (REHRR
#), H 7 1r (Sigma).

OBt B A

LTOMWER R PHELEERER £ SENITRLE. &
BEM O )r t5)12 12 Mann-Whitney @ UME & Flv 7z, A
+r 1) U A0 Pao O FERE 0 & DU INFR OFRAG 2L I 2B

?&:MMJM i, HRYELOSH B ANOVA® Hw 72,
fu.|59'?i’i’!‘- 5% i & 45 W JA% hEEL 7.

39 1#

1. ATV L URBRNE (K4)

BIHAZ OAD(Lh Dz Bk E WAL, B TH 1L U
B MM 52 00 LI AT Lo A B0 FT Ak & IR R B L 7B (i
W Tk, H A Y VIRAIL L o THB S K
82+ 0.7H THh-os:. WMHIZOAEWAL, »7HA L yIERE
SV GE O LI AT 2 A BE AR BRI S: L7 (B
MBE) T, A7 4 Y P RARREERKIE 1742 19RITH -
7= MHIWOARBAL, 4 7% 1Y yEEEENED LR
72 compound20 - Nalfi# Img/kg IEMHRS L7RETIE, 7

Number of coughs /3min

0.01 0.1 1.0

NC PC
Compound20 - Na salt (mg/kg)

Fig.4. Effect of Compound20 - Na salt on cough sensitivity to
capsaicin. Each bar represents X £ SE. * p<0.05 compared
with negative control group and * * p<0.01 compared with
negative control group. NC: negative control, PC: positive
control.
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FHA L VR Lo THER SN AEEEIZ164£29 \TH
7. FIKELZ compound20 - Naf# 0.lmg/kg, 0.01mg/kg M
PERHE S LBETE, 7 1Y ik o THR S
ZZFNFR162+200E, 17522 Th o7, Rt HERE L2
o LTt BB TS (p=0.0026) (ZREEIEASEINL 7.
compound20 - Naif 1mg/kg, 0.lmg/kg$ & 0F0.01mg/kgx
SROZEEEL, BUCBEOREREEETROLP oL,

2. A3y LREREE (E5)

AH ) 2 ACEB R SE O 24 BERIATIZ QA (X D 1247
K F IR A L, 1WBIRTC 4P Ak & IENEPITR S L 7o B8t
WEEEETIL A2 IR ARTEICH T 5 PaolghNaRIL, A4 3
1) 225, 50, 1003 & U200, g/ml &ilEE 125\ T109.3 £ 2.9,
137.4 £12.7, 289.8+ 52.8, B L4906 755%Th o7z, £
7~ 24 BERIRTIC OA ZHR A L, 1HEHIAT I A= 80 ALk & I E I 4%
E LB EBEETE, 25, 50, 1008 & UF200g/mld A4
a1 WA L A Pao HEDNEE L 185.5 + 50.7, 294.3 £ 62, 3
560.9 + 73.6, B X UF770.5£524% Tho7:. 24 18 [ (2
AL, 1HR:MIRTIC compound20 « Naifi 1lmg/kg a:llillzx;l’“]lew-
L 7= 1mg/kg B Pao st ik, A421) > 25, 50, 100 B
U200, g/ml D FEEIZ 3V T 152.2 & 22.9, 217.0£30.2,
398.2 + 61.4, 3 X 15620.6+73.3% Th /. 452 0.1mg/kg
B PaoHiN#IL, A+=2 Y » 25, 50, 1003 X U°200..g/ml
LT BT 1429+ 14.8, 198.4+26.3, 3554 £ 655, B&
1°598.1 £ 56.0% T h, 0.01mg/kgi Pao M2 161.3 +
28.4, 276.0 & 48.4, 523.6 & 64.5, ¥ L U'T718.0 £ 67. 2% TH -
7o AT o EE S SSE R BUS Bt IR I U Tt
BT L6 D5 215 DHE (p<0.0001) ZHEHE RS, T
Vb — BRI & A SGEB R ToE Rk L7z, MR BREE &lL
L Clmg/ke ¥, 0.lmg/kg BETILB B TUHE 0)41 i3
(p<0.05) & T ZFEDH =AY, 0. Olmg/kg B TIIHEEL &')'ﬁ*,

Percent increase in Pao (%)

25 50 100 200
Concentration of inhaled
methacholine (. g/mf)

Fig.5. Effect of Compound20 - Na salt on bronchial
responsiveness to methacholine. Each bar represents X + SE.
* p<0.05 and # p<0.01 compared with positive control group.
[ negative control group, M positive control group, § 0.01
group, [ 0.1group, 1 group, Pao: pressure at the airway
opening
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compound20 - Nadfid 7 L V¥ — RS2 & 2 588 %
B HIH L 72,
3. BALF#ifaR %

BALF e geld, PETEXTREE, MMEx)iEEE, 1mg/kefE,
0.lmg/kg B, B L 00.01mg/kgBEIZB 1 T27.8+29, 904+
7.9, 95775, 100.1+12.8, BLU84.7+£59X%X 103//11'5‘35)
o7z, BYEEERE LB L TR RETIIEE (p<0.0001) %
Rl HommEziie 7. compound20 - Nalfiz 58 & Bt
BEOHICIHEEETEO L7 (H6).

BALF A BETREIE, PRPEITHREE, FRIExfERE, 1mg/kgBi,
0.1mg/kg#, BLU0.01lmg/kg#I2B V76312, 459+
6.0, 444+36, 38.6+63, BLU359+35x% 103//11'5‘3;) )
7o BEVERTEERE L B L CIBM EREETIZE E (p<0.0001) 7% T
BRIRE BN % 520 727%, compound20 - Na iy 5.5 & ke
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Fig.6. Effect of Compound20 - Na salt on the bronchoalveolar
lavage total cell number. Each bar represents X = SE. % *
p<0.01 compared with negative control group. NC: negative
control, PC: positive control.
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Fig.8.  Effect of Compound20 - Na salt on the bronchoalveolar
lavage neutrophil number. Each bar represents X & SE. %
p<0.05 and * * p<0.01 compared with negative control group.
NC: negative control, PC: positive control.

HBEOCHIZIITERLRO R o (M7).

BALF ol sk, FEMEtdHaRE, Bribs B, Img/ke B,
0.1mg/kg#, B L 70.01mg/kgMEIZHBVT1.6+0.4, 103+
2.6, 79+1.7, 94+£26, BLXU7.3+1.7X 103//le35 Y AN
Bt BRI, BEPEXTHRIE I IRIR L TH I (p=0.0003) 7 ig-rhxk
#HommeiRos. LaL, compound20 « Nafifs 5.1 & i
MERBEOMICIZE T RO Lo 72 (M 8).

BALF ) &7 ERBOE, BRPEIRAE, B R0E, 1mg/ke
B, 0.1mg/kght, # & 0°0.01me/kg I 5T 2.5+ 0.4,
74£1.9, 8009, 84523, BXUE8ELIX 10T
D, BEPECHIREE & Mg U RBHEXT IR CIE A7 38 (0=0.0075) %) »
PSERE ORI % B8 72, compound20 - Nalidi it & By 18
HOMIZIZEERO Lh ok (99).

Cell number (X 103/ 1)

0.01 0.1 1.0

NC PC

Compound20 - Na salt (mg/kg)

Fig.7. Effect of Compound20 - Na salt on the bronchoalveolar
lavage eosinophil number. Each bar represents X &= SE. * *
p<0.01 compared with negative control group. NC: negative
control, PC: positive control.
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Fig.9. Effect of Compound20 - Na salt on the bronchoalveolar
lavage lymphocyte number. Each bar represents X £ SE. %
p<0.05 compared with negative control group. NC: negative
control, PC: positive control.
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ENEY FEHOARIITECE, BIRY: PCGD S A FREHTI3E
compound20 - NafldRHEDT L F—KISIc & - TERER
1A E B A TUME % A AN L A2, ROEA~O JeRER I
CIERE TR L o/, T DB PGDIE, BE
FhEEOIERIFED =2 TH A RELEICIEHE L Twhw
A, b —DOOARRIET H B EB R THEORE T ERE L
HEERLLTVD I EDREENRL. 51, PGDAT b
Y — I IR S NA T LV F — ORI S L
TWwinz & bR E L.

AAEETHELZ B 5 PGD DG 2 iR 4 A FERiik & LT
DT oS H 5. WiE 7N % Mo iF9E T OAIKIEE L
Fy MZOA®HMEYT B LI PGD i EA EH L, ZDPGD,
BRI Y X 7 I IEE M L2, FAATIE T O A
X DREIZPGD &34+ 5 &, H IR IFRIROBRADTRE Iz
HASNEW v MIBWTIEBEREEE TR E LT, PR
(Dermatophagoides pteronyssinus) W A ¢ #% T BALF % $RH{
Liz& A, WA BALF H PGDy il AT ARIIZ LR TH
150 L 72 2 & 0 %, AU SN B4 00 BALF R PGD. i
RIEH AL THTh oz v )W b s, $i:
PGDy b e A S U I MR T AT B, SURE S0 8 R 1o
PGD, M AL 5T & & GUHIC BT A4URDGMM: (2 ¥ 2 ¥
YA BT T DI EATREILTWAEY, 85 |ZPGDDEA
IR IREANE, BRX I E D Tho oSN
TWAD, Zh b0, AEENMEIC BT S SO
Bl R SUE ST R I PGD A - L T B T b B RIE
TELDTHA, TG LB OEMFNEARFETS S5
EBBETTEI B A PCGD,OMEIZE L TiE, vV AZHW
PR S TWwa, Th&dbb, Matsuoka 5 I DPEE
AR 7 A TR O IEE IC & - TEL 5 E~NOHf
BEERRE & MBI EOMmE L WG LAt HRELTY
5.

TOAY I 4 FIEEHPGL boyKEHr (TX) DBHTH
D, >/0FF 278 +—FIlLoTTIF FUrEELbERSR
5. FTORY )4 FIZERFROMERNBEESTERNES
BRI E o THeA REMISEE BT, Oy /4 F
FEEKIFRFROT I A P EREIIFHENTVE, Thb
b, TP%Mk, P27k, EPZ%AME, FPSA, BLUDP®
BFUPEESILTEBY, ZFNENTXA,, PGL, PGE:;, PGF:.,
BLUPGD A LT w5, PGDIIXIET 5 DPEAMKRIE
mg, M, E, T8, BoBWIRESERSR TP, £
RE, THEER#EE L, GEREEBET S
chemoattractant receptor homologous molecule expressed on
Th2 cells (CRTH2) S4M4k & IHEN B ERAEN I O—= VT E
N7z, ZoSHREIEEmzRbtoTeR s /1 FEREERES
NHOAf TP Ly BRERLKIL I NVARTF FEEEFIZENLL
TV %, CRTH2SZ M Th2 MlE, SFREIK, SFELEERICER
BICRHESNTHEN®, DPEAFLIZMILT, Lz
NEGEHIRL 2 & ft M2 PG KU L, #MIfaR~DCad * »
MACRET 2WEEH o710 ) —D2OPCDERERTHD
ENFELPE R oTVED N, PGDIMEIED®, LEF
EHUEY, KRELTERBIE, mABEEmH™, f/him
EEEIOED, ITERIREEY, REOEWEEEE TS, =

o DEYEN S b, MEHE, MEFEHME, m e
HHl % EO{ERIE DP AR OIFRIYEEZE TH 5 BW245C 12
FoTHBE&EhLZLLY, DPRERENLTVELENDEE
AONTWAM, L L, M s airnE ComkiziE s
LI BW245C TIEEE SN Tw W, F7-PGDy i3 & FAFHE
BRI L CRENOBL P HBER 25 SR IT4%, ZOERI
CRTH2 &k 0 #4R I8 T & % 13-14-dihydro-15-keto-
PGD: (DK-PGDy) 2% » TEHB SN 2%, DPEEEOREIRY
Ve TAH 5 BW24SC TIXFEH S AW, & 512, invitro 2
BWTIEPGD 2 & AITEEER O iHME(L A, DPRAMOFERINTE
Hi#ETH 2 BWASSC - & o TIREF S NIot L AT 29
L7zt THEEE TIE, PGD.HH T 2 IFEEEROFE (L, #EiE
% EOENERIE, DPREEAETIR A L CRTH2EZR L L71:
R THH, L LADPEEERL N 2 IERILIFRERIGHE{L %
BT 2 N EEZ LN TV,

KIFFETIE, compound20 - Nalf#k 5137 LV F—RIGIZ &
% BALF iFBEERMIEINIZZ B2 L A o 7=, compound20 - Na
I DPEBEROYFRFENISETH S, compound20 + NadfiH
5?0 CRTH2 2 MHIx T 2 HEER I W TREFH STy
%A%, compound20 - Nadf iMoo —ita L&z,
CRTH2 ZH Kz T2 HEEAI RO NI &2k,
compound20 + Nalfiz b CRTH2 21234 5 HEEH &k
weFEZLRE, LD, KAFFEIZEVTcompound20 - Na
A5, 7L AF-SC & B BALFIFEEERIN R L o
72 %1% compound20 + NaliA*PGD.®» CRTH2 Z4 k% 4 5
RCBEE Loz bELILNE,. —TJF, DPREMARK
BV A TIEBER OB RIS & 5 58 LIF Rk & [l
BEETEIHEI LT e WA RSN H A, ZoOHETIE
EHEvoALRELT, DPEEFRE~Y ATIZILA4, IL5,
IL-137% EOTh2H 4 b h A4 ¥ EA L TwicoiZs L TIFN-
y EDThIH A bH A P EEP LTy, ZOM#EIZn
vivo = 7 212 $54F B DPZ%A % i L2 PGDy 2 X A IFEEZR D
FEAS, Th24 A b A4 Y ELEOBINZG &% 4 U BRENERIC
B L EREBLTVWS, &51I, IO Matsuoka b 2 O
LRFEORBOR—FIETTAEENLEY P EWHIFEEIZE
LML H A, invivollBWT, DPEERERIBASEDH
L DP SRS S T2 LI2L o TPGDDDPEE
KENMTBERZz 7Oy 7 LA, EilLA XS 2Thet 4
bW 4 BN E A L CREAN ORI E AT IS
Oy ¥ EN5 KM, DPEERE M T 5 IFEEIRIE LI EH
7Oy ENBTD, TWENDNT P AL o TIEFREERIE
{bAsiens, 4], AEOWFThOAEICLETRES S S &
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Abstract

Bronchial asthma used to be recognized as an airway disease characterized by acute recurrent reversible smooth muscle
constriction and hyperresponsiveness of the airway. After being revealed that eosinophilic airway inflammation is a
fundamental feature of asthma, treatment of asthma has been shifted from bronchodilator therapy to anti-inflammatory therapy
using inhaled corticosteroids and leukotriene inhibitors. Prostaglandin D» is a main metabolite of arachidonic acid in mast
cells. It may play an important role in the allergic airway inflammation. We examined the effects of prostaglandin D,
receptor antagonist on bronchial hyperresponsiveness, cough hypersensitivity and an increase of eosinophils in
bronchoalveolar lavage fluid (BALF), all of which developed 24 hrs after an antigen inhalation in actively sensitized guinea
pigs. Intraperitoneal administration of compound20 - Na salt, a prostaglandin D, receptor antagonist, significantly (p<0.05)
reduced the antigen-induced bronchial hyperresponsiveness, but did not affect the antigen-induced cough hypersensitivity or
eosinophil counts in the BALF. The DP receptor and the CRTH2 receptor are known as prostaglandin D receptor and
compound20 - Na salt is a selective DP receptor antagonist. The bioactivity is different in these two prostaglandin D,
receptors. From the results of this study, it is suggested that prostaglandin D» is involved in antigen-induced bronchial
hyperresponsiveness via the DP receptor while its role in antigen-induced cough hypersensitivity or eosinophilic bronchitis
may not be significant.



