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Background : Leukotriene (LT) C, D, and E,, the main components of slow-reacting substance of anaphy-
laxis (SRS-A), have been suggested to play an important role in bronchial asthma such as antigen-induced
bronchoconstriction, airway hyperreactivity, and pulmonary eosinophil accumulation. The purpose of this study
was to evaluate the effects of treatment with the cysteinyl-LTs (cys-LTs) antagonist, pranlukast on allergen-
induced guinea pig asthma model.

Methods : Guinea pigs of treatment and placebo groups were sensitized by subcutaneous injection of ovalbu-
min (OVA) and challenged by inhalation of aerasolized OVA (1% weight/volume OVA). Normal control
group did not sensitize with OV A. Oral ingestion of pranlukast and normal saline to the treatment and placebo
groups was performed. In the treatment and placebo groups, airway resistance was measured before and after
oral ingestion. Serum LTC, and eosinophilic infiltration of the bronchiolar and peribronchiolar tissues were mea-
sured after ingestion in the treatment and placebo groups.

Results : Allergen-induced airway constriction developed in 20 (8 in treatment group, 12 in placebo group)
among 35 guinea pigs. Airway resistance was significantly decreased at 3 and 6 minutes after OVA challenge
in the pranlukast treatment group. In the placebo group, there was no difference of airway resistance between
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before and after saline ingestion. Serum LTC, levels showed 348.4 pg/ml in the treatment group, 373.9 pg/ml
in the placebo group, and 364.4 pg/ml in the control group. There were no statistically significant difference be-
tween treatment and placebo group (p=0.232), and treatment and control group (p=0.501). Eosinophilic infil
trations in the peribronchiolar region per one-microscopic field (X400 high power fields) demonstrated 7.06 in

the treatment group, 19.2 in the placebo group, and 4.50 in the control group. There was significant decrement

of eosinophilic infiltration in the treatment group which was compared with placebo group (p=0.001).

Conclusion : These results demonstrate that pranlukast, a cys-LTs receptor antagonist, can attenuate allergen

induced early-phase bronchoconstriction and eosinophilic infiltration in the bronchiolar tissues. (Tuberculosis

and Respiratory Diseases 1999, 46 . 697-708)

Key words : Asthma, Leukotriene, Leukotriene antagonist.
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13 4oz (A1HEEY, A8HEHEY) 23] FAR
o H& FARBl 72} AFor WY BgAe A Y
gl2] aluminum hydroxide 200mgg& &3l Fof
sttt OVA 23 133 (A 1548 ) 7520l
B2ug o2 OVAE 4578 o83l FYA
7 7184 A2 2dg el o] ) AMgE A
T YAk =7 AAHog 10um olglo|m 2 F
60% < 2.5um ojs}yoen 1.5 7|¢}, 3 1 mle
&2 2 975cm’e] F7hell 307t AF vjAtEE B4
< o J/I= AYL 5Y Hugo Sachs
ElektronikA}2] Pulmodyn AEFEL AFH7]E 4
Z}  (animal plethysmograph box)E& o3}
Pennock #Pg'%o =z 243lqct. 7Z=xE As+7}
2T 7YY 409t8] F OVA §4 Al 71=4g 0]
714218l 150% ooz F71g 7juy g H4
22 st o]F o] Ay AMgEH oy 7=A
go] Z711 gAY 150% ol3iel vy e A3 o
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N=Ag-E Z5A.

BT cys-LTs &4 xp3A4¢l pranlukast
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7UZ (A16-2248Y) AF T8, Wz
FAATe AIXESF 1 mlE 37 T3kt A 22
A¥Y] XEFE pranlukast £ 302 X in-
domethacine 10mg/kg¥} mepyramine 10mg/kg
& B2 Fdidn, g2 € 34Ee g 4d
4 %o ¥ indomethacine®} mepyramineg #-&
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e

N=AE A F 7IUEE SAAA Y Az
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& F=E S ol ¥F LTC,ol F4L& 4
= AmershamA}9] BIOTRAK® 7|E& o] &3l &
289 FAUo s ARG B3 3 £ HFE A

£33 1% paraformaldehyde 2ml& 71¥x& &
st AA FQlelo #E BEY ¥ 1% parafor-
maldehydeo] @7} B#eigict. 2ag 3L =
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LTC, s=& A&F, B2F, AT Al 23 2t
o7} sl+=A)= Kruskal-Wallis A& slgeod z+
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OVA #&Atg Z2A1R X8 16929} =7
19ute]e] 71=Age 7|AX= BFF 3.86 mmHg*
secil, AF7|E °]8%% OVA FY F 34
248714 3% WH o2 V|=AFgE F8HE o 7]
EAgo] §H o]y ZIA e HlsjA] 150% ol F
7 7IUg e A 8E 8ule, dix=F 120E|2 =%
20vlelg oy HE 7I=AEL 7]AA 3.36 mmHg*
sec, 3% 6.95 mmHg*sec, 6% 10.14 mmHg*sec,
98 9.41 mmHg*sec, 128 10.36 mmHg*sec, 15
£ 8.77 mmHg*sec, 18% 10.11 mmHg*sec, 21
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Fig. 1. Airway resistance of ovalbumin induced asthmatic models and control guinea pigs.
*p<0.05 between asthmatic models and control guinea pigs.
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Fig. 2. Time course of airway resistance before and after medication in the pranlukast treat-
ment group.
*p<0.05 between before and after medication of pranlukast.

# 10.60 mmHg*sec, 24% 9.78 mmHg*sec ©|%] 2 md2 HoJsla] o o] AYd o]&3H} JIE
HFig. 1). £ d74 g4 48 7242 /Uy F&o| s & 7YY (8T 8vlg, g=F
2ele] HAEL 57.1% 2 o]F 20niElE 7184 A 7ute]) 9] HE 7|=A L 7144 4.31 mmHg*sec,
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Fig. 3. Time course of airway resistance before and after saline medication in the placebo group.

Table 1. Serum LTC, and bronchial epithelial eosinophilic infiltration in the pranlukast treat-

ment, placebo, and normal control group

Group n serum LTC, (pg/ml) Eosinophils (/HPF*)
Treatment 8 348.4+14.9 7.06 £0.80 ¥
Placebo 12 373.9+12.8 19.2 £3.77
Control 9 364.4+16.6 4.50+1.96

* high power field ( x400)

t p<0.05 compared to placebo group and p>0.05 compared to control group

3¥ 3.19 mmHg*sec, 6% 2.83 mmHg*sec, 9%
2.53 mmHg*sec, 12% 3.08 mmHg*sec, 15& 3.
84 mmHg*sec, 18% 2.98 mmHg*sec, 21% 3.01
mmHg*sec, 243 2.38 mmHg*sec2 <52 4¥
el Aejstgdt. OVA 2 Al7|1A] @& A4
T 97lele] OVA &4 ¥ 7|=A%e] A% 714X
9] 50% Widt(Fig. 1).

2. X|B3 cixFolM oHE Hof TE 2| 7|=XYe|
=L

Pranlukast 3 42| 498 157U% AT Fo4 &
OVA Fdoz FA9 7184 5 w8 4 ¥
M S 7I=AEE AuTAMEe FY F 3%

FE 248744 38 7tHo2 Z3Ye W 38, 67
94 pranlukast $of 7} Fof Hef ujdte] FAH
o2 fof3A Wsta 248714 BAA fAe 8l
FAT 71=A o] FAHe vlste Zad AP Y
ERf2ict(Fig. 2). ti2FME OVA 9] ¥+ 382
HE 308714 A ds Fo A ¥ J=AY
9] zto)7} IUTH(Fig. 3).

3. §S LTC, 55
N8 €Y W LTC, s== 3484 pg/ml , b=

o2 373.9 pg/miglen, AATFIAME 364.4 pg/
ml 22X X873} d2F(p=0.232) Alo]d] EAAe
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Fig. 4. These histologic findings show peribronchiolar region taken from the control (A), place-

bo (B), and pranlukast group (C) of gunea pigs. Eosinophilic infiltration (arrow) is sig-
nificantly decreased in the pranlukast treatment group which was compared with place-

bo. (original magnification; x400)

2 # o7t wAHA efskn, XEF, R
% AdT Al 23 HEME BARes on)
Ue Zol7t AUt (p=0.456) (Table 1).

4. o ZIY BAT MR WS

AANEA & 2 FHe] AT F8e 4008 Hu)H
Alopg 8T, d2F, 34T 42 7.06, 19.2, 4.
5002 XJTo] =y vlsld EAFor 2n
A= #A4aE eI (p=0.001)(Table 1) (Fig.
4). ABT, WERT, BAE Alole] BAMEHdAME
A Z2tell oJn e Aelrt AU (p=0.008) A
Fed dz2Fe] vadde gz 34 A
&ol foetAl F7HEUH(p=0.004). AE8TH F
A8 ztole BAA Aol it (p=0.093)
(Table 1)(Fig. 4).
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4¥ FE29 71¥A HY 2dL 7YYL olg3E

o, ZFe& OVAE, Wy B2 aluminum
hydroxide& =3} FAlsh= WHloz 3ldch. o] of
aluminum hydroxide= 2 3jgjo]ojA] 21A0]x] o]
3] FARI O 2E 2 A4 i) ZUge] AR
o HaFAt A Brbsdte] & dAFdME 187
o2 FAMYE AMRELE. & 7 (large bore) F
ARl oJgte BEEAl & 3% AL Yo s E
A2 290l Yehgon x¥e ¢ A9 2¥d
oste 7YYol Alget Aex: APt E=§
OVAE d5718 ol8std FUAHoEN FAY
7184 F% g L AZL, 7Y Hande)
e 7I=Age 1Y) A7 Y Yoz &
Aotk 215V oFH o] s sUHe)
7I=A%o] OVA &4 3% 32 Z7lsle 684
Hujo] o211, o|F 18E7tA] Mz} 7HAasld 18
FHE A% F8 A7 71AA] B F2kE Aee
FAPTHL 33th & A7 H3 OVA 23 £ 39
o2 HA mdag ¥E A5F sulgel dxz 12
nlele] 7|exgte] WEL OVA ¢ 38 & 7[H3y
9] 207%, 68 302% 2 Zvlslo] 245717 &
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AHE FFE 2. ole g RFEATIA e
AT 9uizlel vl Hoke ol 3¥HE 24871%
FosAl Vi=AFge] FHEHALE ¢ F UG
(Fig. 1). 71\y Maudel HA P& & 497
A 57.1% 2 7529 AT 65.0% R} ozt Wok
th 7= Mg & A€ Y] HFH WL 7
2] £& kol o] JHA 4FgE v = Ue v}
Hol AF3H 22E MY F A PHoeM T
9} F¥e Mz & 5 " (chamber)A 71§H 7]
o e olgdtd ZI=AYE £ ¥ 5 U
I &R AT

718A Aol G 9 Hejeld] did x40
WAz wel 2 A8 YA FEF AA A
£ tig Aol FEHT Ut ZNBA A Pt
A 9F driEde] V= AutHRd g3 H4
Zz Yoo EAsle JxF2RE phospholipase
Ayl o3l olElF|EAte] AJAEaL 5-lipoxy-
genase (5-LO) 7Z v¥hg-o=2 5-hydroperoxy-
eicosatetraenoic acid (5-HPETE), LTA, LTB,
9 LTC, B°] &€a¥oz A= LTC.= o
glutamyl transpeptidased] ¢]8j LTD,7}, LTD,+=
dipeptidasecl} ¢ja LTEJ } A=E® o] LTC,
D, E.& cys-LTs& ¥§F3c-'9, LTC,s LTD,
= 718A F3%5Y0] 32l Bod 1,000 WA 5,
000w} st 2HgA17E =3 71 Aoz &R Yu'®
LTE:= vj=g a7 Jepdoa 3. LTC, D,
Efs 78R 5% ¥ ollz} 7UHeA njAEg &
HA4& F7IFIH7 BRME EE §3AA L
A 9 Yo} goF|n'® methacholineo.z #%
" 7% £5A $Fo] 43HY 7|z BFE EEA
e A3 FFEHAG. 1@ e g4 o
719} orAuY FA] M2 FxjollA A¥W LTE,<]
Z7P) 2HEHUAR?, JRAHE A3z 7}
o] lge] Bu Y. webr cys-LTs9 2§
& AdAIE J1EA] A4 & FaATEE AL
Al=En ik o2& cys-LTse] Al A A4
A2} =44 Al ] F 7R 2 YiE £ ded® A

dAAlE=  5-LO0  AlAl¢l  N-hydroxyurea
(zileuton), benzurofurans (L-670,630), inda-
zolinones (ICI 207,968) 3} 5-LO activating pro-
tein (FLAP) 9#j41¢1 MK-886, MK-591 Fo] ¥
. 84 dAA2E % FPL-55712%7} 7))
wel ot e wizty|et At F BHOE ARRo]
A=A T L-649,9235 0% yIHE 4374 27
go HgHolx B3t HITole ATFAH7} 7t
331 LT 584 oAl a3t 1R o 723 Az
7} A=A Qledl, ICI 204,219% %, MK-571%,
MK-0679%, ONO-1078 (pranlukast) 5% o] &3
Hc}. Pranlukasts 8413 491, 739 FAqEg=2
Bolle x| @2 dehel ot Hom oA ¢
A A E EAFC.

E a7 OVA & 71U¥elq OVAS] 5
Flez FAY V@A 5 g DAL o
mepyramin®@ indomethacineo 8 AAz] 33
o]l24 3|2} cyclooxygenase A29] ukg-o
9% 7184 3% AAAE ¢ vk F. AR
T4 pranlukast Fo Fo] 7|=Xg S OVA &
¢l 383} 68 FoAM BAIAHLR Fo3A 4" E
g el 98RE AY F84A 7HXe BAY
oL QUSUARE 712 A Fo] OB Fof Hef u]dte
¢k 50% 2 7ta" A4& B, pranlukast Fof
A OVA F¢ 394 68 1 7I=AE JeR)
= A% 1579 de} fAFE praniukast
o Fole old® HuPe el Aol glol
AY Z8 A7kA 7]A A9 160% W2 7]E Qlo]
FAEE BF Y 4 A F GE T AF9 7]
Ao WslEe] e 71=A g 7|Eo] glojA
Rolzt &+ AUt

ol#|¥ 7|=Age] Wsli= Nakagawa$Ve] AT
9} A AaE Jehlich £ d7A pranlu-
kasto] %8 10mg/kgE AME3I¥EH vhFs &
g wE ENE vmEF F}V4 oJ3A 30 2
100mg/kge) 4 Hr} 10mg/kgelr 7= %9
Z4 &A% 9 agda sy
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dEFAA B 4h5 Fo 39 7|=4FL Fo
el wlsted BAA 2oz} ek 1y 7| =AY
o] WAt SA3) AX|slA| ¥ Fo] AT Fo
F7t R & AYE Bt ol tE 9o v}
T8 AL HEF 7o A J=AFgE AY 9
OVAE R34 15 7t 9% 5o 3 71548
574 Al A OVAE Fstoes B23 OVA &
Aol ol3te] g f& J|=5S Wrgo) o B3td A
o2 9 ¥ £ At AAZ Garlisie? & WA
ol R M OVA §Fol vy 13:9% F A
F9A 7184 HE AAdy 37 2 84 THE
(CD44*, CD45RB*)7} Z719& Husict. uje}
Al X84 pranlukast 5o Fo| 7|z ge] 7t
271 Ul OVA F9¢] 98l 24871%] B 9
el st FAA fejdol gloksitizie wHEE
OVA 4 93 /=A4e) Z718 elslolor &
Aoz Audc) ¥ gy Ao vhEz Flo) o
& 71=AFe] AEgY Toll B 97 He ¥y A
ojct.

7]1##] 2 oA pranlukastE cys-LTsol| ti3}
o 74 43 B3 (competitive antagonist) & =}
43tk glA e, Obatad® WALS At

%A% (radioligand binding assay)©& pranl-

ukastol] 9|3}y LTC, D, E7} 7181 2 3 A4
23| dgsle AL dAske de s
EF OVAcz fiud 7jU"g HY gk
pranlukast 4] LTD, ¥ LTD,d 93l =
A9 thromboxane B, (TxB,)9 T & oA
S e W ¥ 8d 2% g9 visle] BAA
S8 FosHA We AnE $FY ¥u"E Y} §
FIREZQ AAF 5-LO AAIA &, LTs B4 oA
Aol A= FojA] dF LTs 57} ZAaEAT
pranlukast®} e =83 AAAE cys-LTso] 4
Ak A7 Qi 718Al, #Y cys-LTs S84
GANA Zgsteg 39| cys-LTs ¥57} ojHg
H3ke JellieAd g4 gl JA 9o
Fugimoto$-*94)| 9J3ld 71¢x] Agkakes FA4d)

Hjsleq #F LTC, ¥=7} £, 4] &2 Ao ob4
8 Bo} % LTC, Fx7} 271hckn sk cys
-LTs &A A4 £ F #83 DAloA 243}
© cys-LTso] Z+asdle] ANHo 2 £l cys-
LTse] <ol Z7KIba wizbzizh of 1.2 Ajzlgl
pranlukast®] &3 A4 77} Al & o
= €88k 371 cys-LTsol o8] 718A] #24o]
otsld & & Aot} B ApA 5T ¥F
LTC,9 s=v dZzT% 2lol7t gida, ¥4e 442
A71A e AAEEE xhol7h §lojA pranlukast
o ezt EF LTC,9] =& ¥s} gl 2e ¢
4 Al

Cys-LTs& nj4 @8 £34¢ Z/H7n 349
WET 58] 3APol diste] 58 :4 A0S e}
Woks &#A QIchY. Pranlukasts 7|82, oA
ol2F 3] FH e WAShs AFE ALY V)
U3 el delad 42 J18x] H4 zde)
7187 HE HHYA pranlukast Fof Hel| u}s}
o Fo ¥ 3 agel Bugld. 3
Nakamura®*e] <ja}d slgal H4 oA
pranlukast Fo & 7|9x] H9 =32 W EG2 ¢
& ZAE ol&F 3479 Ay =7 313 G
A EG2 ¥4 Axot Zage] 4 34 A
A3E VeRIGD Fo. £ dpdA 34T Age
U2 A FEe 18R due 7 ol X
3k 4008) ®ol73 Aokl H-E g408 3¢
€ & ¥Y Axe Yeos TEE 5 Ui
AuTAN HE2ZETY FAZoE foah AT
o] &l Aen 3} NEFL 7|BA] He
OF1A] & AT ZAT WS A= AU
Aol It & pranlukast $9% 71§3] Hu}
R 39 2o AT o] FaES T 5 A
At

Z2EHoz OVA Z&d 7lug #H4 =y
OVA £5F &Foe A 7184 2 vhg-g Yo
#& W cys-LTs 584 JAAQ pranlukast 37
FoARZA 7|=Age] a4 9 JEA Huh s
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Ao A4 #25J2, 8F LTC.o == |
7} Pgg & & AT o3 VY i 2
g ugoz FF JIEA HY Ao U
pranlukast®] &3jo] #sl] of B A77} Ha¥
Aoz Algdd.

8 <

HAehE -
7182 AA A 718A] 754 @ AT 38 FH &
#}& vehi+ Leukotrienes (LTs)2] 3] HZ
Z g#A lon ol3l§ LTse #Fe-& AAlske A
Al A BAde] dFEH2 At AREL vin3,
uldyr Ao 7uY ZER "y 2ddAM FAE
718A & 9k Al JIEAge] AFE A8,
pranlukast $o7} 71EA%, 7l@A] 2R A7
o] A& A=, EF LTC,9] 59| ¥l X+ o
& Hristaz & Q7E AAEIH
g Y.
7149 44nie] (BT 16vfe], =T 190}, &
A 9vulE) ) E dides dgan Naey =2
71Y¥9)  ovalbumin(OVA)E& 23 13%
OVAE dFVIE ol&3ld FUAIA FAY V=
Z pdg e F 4% 588 AF J1E AAE o
£31e] =N F48ATh e AFEA %
< AeldlA 7| =AgE 3831

ABF& pranlukast 10mg/kg/day&, jZ7F3}
e AEAHS Iml/dayE 79 BT T4
F BT, WFF, AYFE EF indomethacine
10mg/kg ¥ mepyramine 10mg/kg& &7 F
T o OVA £52 FA1Y 7|8 #5088 o
oA 7|=A%E SH3AH.

7|eAE 2 £ dF LTC,o 58 A3l
2 A8 HEslo dlebd FojRF & e H-
E g4c2 A7 @& 3= 4008 @i Aok
el EAzh= BAMY] 24 4t AE A=E
st

A 1}

e 2z 3" /U"e XaF 8ulE, dRF
16viel2 57.1% 9 HAEE JepiLn 7|&A] A
o] WA ¥ VP BT E AF tiidellA
ANt OVAog 7 A7 gke BFihrte)
1=Age] ME-L 71X A2 50% HelHch.

OVA 9oz ZAY 718x £3 we-& el
Aol N 24T J=AFgE NEatdE FY ¥ 3
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