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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 aerosolized OVA (1% weight/volume OVA). Normal control
group did not sensitize with OVA. 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 L./TC, 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)
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Aagde] Fa gz HA gled F=
leukotriene (LT) C,, D,, E ¢} 22 cysteinyl-LTs
(cys-LTs)2 4 FHolQIth?. mebA cys-LTse]
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15 Aoz (A14EY, AsAEY) 23] 374%
of #3l FAREI] 72t Ao W RgAE A g
Bje] aluminum hydroxide 200mg-& &3ste] 5o
3HTh OVA 23 1F3(A1548Y) o] A5 V0]
Hug BRos OVAE AF71E ol8sle FUA
A 71HA HA 2dS et o] o ARE dF
= 4] =277 AAFH o' 10um ofstola 1
60% = 2.5 um ol&lgen 1.5 7|¢, % 1 mle
&5 ® 975cm®e] 7k 30&7F QR vy B4
£ 7B 7= AEEe =Y Hugo Sachs
ElektronikA}2] Pulmodyn AESES AAH7]|=E A
2} (animal plethysmograph box)& o] 83}y
Pennock W{'%c2 &334y, #4add Ases
gz 71vg 4072l F OVA £ 4] 71=AF o]
7R 150% oldoz ZUks 7Ue e 34
RAR 7Hpdte] o]Fo] Ay AMgdlyen A
o] F7WE 9AY 150% o8kl 7V He AF o
el A AlfA AT AdEe kA gL ol
=X GE FAsa

8T cys-LTs 4284 2349 pranlukast
hydrate (ONO-1078)& 10mg/kg/day &% 2.
77U (A16-22288Y) BT Fostgn, Wz
AdTe AEAgsr 1 mlE 27 Fosigr}). =22
APde] AF5FE pranlukast 4 302 § in-
domethacine 10mg/kg3 mepyramine 10mg/kg
£ B Foaim, dzs 2 AT 39 49y
%+ Ho & indomethacine® mepyramined &
g8 ko Moz Eowgdr), indomethacineit
mepyramine ¢ 30% & X837, d2L, AT
2 o] g2 ARVE o83 OVA §}jo=
FAIE 718A $5 $eg AN T IEASE
A3t
=AY 34 & /UEE JAAA AT A=
5 mle] HHg Al BFe ¥ § 5 LTC
2] FEE A8 oy ¥F LTC,9 54 9
= AmershamAle} BIOTRAK® 7|E& o]8-3}d &

4w Zggos Atsdrt. 9 ¢ % A3e A

i

231 1% paraformaldehyde 2miE 7]#XE %
o A Fsled WE KEE & 1% parafor-
maldehyded]] @7t Hasigct. Bad #3e e
3 xejz2e BEo] 4um FAE sl Hema-
toxyline and Eosin (H-E) g4o8 A1 &
AEE ST BATY YeAEE AVIBAE
E3sh= 4006 ErlA Alok Yol EAlske 344
22X eI 1IAF 57 Alokel HEAE #
FHh AT SRS SL Wl Aid] 9
st = QIct

3. XXz

AgT W27 742 FEFE A5 7|=A e 2t
ol 38 Y9 At dE Wilcoxons] €918 2%
o2 vlwdtych A S AR FEe} F
LTC, 3%+ A&, vz, ATy A &304 A
o7} 9=Alye Kruskal-Wallis A& dtgon 2}
7+ . #7he] vl Man Whitney U HA & A8
Yt ZE Ak SPSS 8.0 Z2IRe AMEA
L, pgke] 0.0501812] AL BAA felXel e A
o2 yhakyrt.

2 =
1 OVAS=Z ZXE 7|LZlol M 7[BK| MAlo| LS

QVA Hsigatz A7) Asd 16vlelel iz
19vjele] 7iz=Age] 7|MXe H7 3.86 mmHg*
secPi, AF7IE ol&d OVA {4 F 38A
248712 38 AR J|TASE FAEE o 7]
TZAgo] A ol 7[R HlEiA 150% old &
7F 7" 8T 8nty, dx 120tER =3
20vielgon] Hi 7|24 7144 3.36 mmHg*
sec, 38 6.95 mmHg*sec, 6% 10.14 mmHg*sec,
# 9.41 mmHg*sec, 12% 10.36 mmHg*sec, 15
2 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, 245 9.78 mmHg*sec ©]g] & mdg Aojale o]Fe] Add o]&3%ct =
tH(Fig. 1). ¥ G704 g4 §2 7I1=55F 7UY FEo] HiHA & 71U" (aF 8ulg, =z
Tde] HALL 57.1% 2 olF 20viEE 7|18A A 7ue]) 9] BF V1=AFS 71AA 4.31 mmHg*sec,



3& 3.19 mmHg*sec, 6%
2.53 mmHg*sec, 12&
84 mmHg*sec, 18% 2.98 mmHg*sec, 21%
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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 3484 +14.9 7.06+0.80%
Placebo 12 373.9+12.8 19.2 +3.77
Control 9 3644+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

2.83 mmHg*sec, 9%
3.08 mmHg*sec, 15& 3.

FE 242714 3%

HHog 24PL v 38, 6%
d|A] pranlukast $o F7} 2o Hoj sl £4 3

3.01
mmHg*see, 24% 2.38 mmHg*sec® o]5& A%
iAol A Alelslgrt. OVA 73 A71A] &L A4
T 97E]9] OVA F4] ¥ 7[=43e] W5 7]1AX

¢} 50% WAk Fig. 1).

Eﬂ-

Pranlukast € A2} 4448 134 B+ 54 ¥
OVA FRlez ZAY 78X = 932 g 4
oAl 2% x4 ARPAME Y ¥ 3%

o2 &3 BT 248K BAH S8 ¢l
AX T 7| ZA g o] Fojd vlgled ZHAE AL
e gcH(Fig. 2). di2Td4= OVA 9 & 382
RE 30871A] A Fo A Fo) V=G
9] zolr}t i} (Fig. 3).

3. 83 LTC, 55

AzTel 89 U LTC, 5= 3484 pg/ml , iz
T8 3739 pg/migen, AYFAME 364.4 pg/
ml2H 573 d2F(p=0.232) Aloldl B4 2.
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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 praniukast treatment group which was compared with place-

bo. (original magnification; x400)

2 7@ zol7} FAHA ¥R, XNRE, HET
g el Al P2te] HadMe AR ofn|
= 2oz} 212ltH(p=0.456) (Table 1).

4. o =Y M e Bx

A7 2 1 FHe
Alekd A8, E2E,
5072 XaFe] gz
R A

FAT AHL 4009 A
AT 232 7.06, 19.2, 4.
o vlgte] BAHoR <
£ JERItH p=0.001)(Table 1) (Fig.
4). ABT, WERF, ZLT Al EAEAGME
Al wzbell ev) e Aol AL (p=0.008) A
A dz2Fe vladiMe dzFA 3] 3
&0l #osAl FHEATH(p=0.004). XNELH A
ATl atole FAE el itk (p=0.093)
(Table 1)(Fig. 4).
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AHE e B4t ol HAg B g
A4 9vlelet vind BtS of 3EFEH 248714
FosHdl JizAgel FhEASE € F AN
(Fig. 1). 71" AaAnge Ay dgee B 47
oA 57.1% = 757 AT 65.0% R} ok gk
t} 7= Aol Q6 A€ 1] AFH PgPe 7]
A FF Wl o2l 7bA] 4 vA $ 9 v
Aot AgAN 2L 9T 7 e PHorM X
o} 59| A2 & F (chamber)olA 71E4 7]
o] HIAE o183t ZEARE 3 & 5 v
3 EHA UL

719 Aae] AR 2 WHejAde]d] dig x)4o)
A so|zte] wal 1 A8 glojA FgFdF: AA A
Gl theh @adol diFHa qivk. 718A] A2 3zl
A EF NEAe] VE HeA|Ee ALsA =HE
Zg2 b A8l X A2 RE phospholipase
Ayl 9J3le]  ofgly|EAe]l AAEA  5-lipoxy-
genase (5-LO) 7= ¥rgoa 5-hydroperoxy-
eicosatetraencic acid (5-HPETE), LTA, LTB,
2 LTC, %ol 8oz A=Y LTCE o
glutamyl transpeptidasec)] £ LTD,7}, LTD.&
dipeptidase®] 28 LTEoF A=y o] LTC,
D, E.& cys-LTs& EH3c} -9, LTC,9F LTD,
© 7184 #5Fgo] 32etd B} 1,000 WA 5,
0008 sl ZEAIZE =5 71 Aoz A '
LTE.x= ®|s& &3& Jepdoka . LTC, D,
E& 7184 5 B oz 7|UdgdA mAdg &
g g ZIMAFIHY RN e SAA B
A 9 gupde do7)i'® methacholineo g &4t
g 7= FHA] F5o| gsiEY 7k 2Eg I
71 a3t SEEAH. 18A A2 g4 o4
719} olau ft A4 B4 AW LTE,9
27V 2REARY, NTAHE AFYAME F7}
o] glgo] En =it webA cys-LTsof &4
& AgAsle 7iEA] 2] 9§ T s AA7L
A== Slrk. o]2id cys-LTse] A= A Bt
AA o} F2A AR F 72 JE 4 dedl? it

AAAZE  5-LO0  AAAIY
(zileuton), benzurofurans (L-670,630), inda-
zolinones (ICI 207,968)¥ 5-LO activating pro-
tein (FLAP) 9A4141¢] MK-886, MK-591 S| ¥
g}, 44 dAA 2 #Hx FPL-55712%7} /)
BE|g ot #e W AT FF EFOR AR
A L-649,9235 = WIAT A3p|A -2t
g0 AgHo)r| Bt HIde ATzt 7t
et LT #84 o4 g2t 88 9 29§ AA
7} 2ohElm e, ICT 204,219, MK-571%,
MK-0679?*, ONO-1078 (pranlukast)3*”o] 33
Hct. Pranlukasti 2215 491, F3o 3MEdg
Bl 52 @ offghgol] ot som Aol <t
A ez EANT.

B A7 OVA 77 7judgejal OVA S 7
FYog FAY J1BA £F S TEANE o
mepyramin®} indomethacine ¢ 2 AX = 3=t
o]z2M d]~elWli} cyclooxygenase ZAE9] Whg-of
g 71BA F5E GANL F AL B, AR
oA pranlukast Fo] o] 7|=A4%E OVA &
Y 383} 68 FoA BAHOR folsiAl aE FH
& Jehiigla 985E AF FaA e §A44
Fo e iRt 712 go] oFE Fof Hd u]s}e
ek 50% 2 A AAL Bt pranlukast Fo
A OVA &9 3004 68 Az 7[=A4%e Jehy
= A3 1579 A= frAketgl=Hl pranlukast
Fo FoE o3 HuHE Yehlle Aol gl
Ay FB A7 714X 150% W2 715 flol
$AEE B2 T F AUt F 4B Fo AF 7
s gke] W3l shive 7|=ATY 71Eo] glojn
Holgt & At

ol&]8r 7|4 gre] WMsl= Nakagawa®she| |
S} AR AE eIt ¥ A79lA pranlu-
kasto] €82 10mg/kgE AH&3IEd oot &
o w2 ZHZ €@ FFV osid 30 2
100mg/kgel €% BT} 10mg/kgolM 7|=A3e]
22 &3t | aga v

N-hydroxyurea
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HETAA g AEs 4 3o 7RAYGLE Fo
el vlgte] BAH zpelr}t gidict. e 7|=XF
o HEATT 43 dAA ¥ Fo g Fo
F7t ot & AFE Byl oo dig fdez v}
T R ¥y 59 A J=AYgE Z2FE W)
OVA L FUsIUx 15 7 A9 5o ¥ 7|=XF
3 A A OVAE F9ighoan gi8d OVA &
el ojste] 4 fd =SS vgol o J3E A
o2 4% # 4 At AAR Garlisiz ™2 94
A4 A W OVA Fdl vigte] 13:4%F 5 W4
FAIA 719A] A ARy A 9 84 TAE
(CD44+, CD45RB®)7} Z7hde Husigdot. ot
A AgFlA pranlukast §o Fof 7|=Age] 7
27t & OVA £ 9844 248714 oFE o
Aol gl A frelde] gositjEie v
OVA F4dll 93 71=Rge] F718 7jisioio &
Ao g Algdrt. 5 gz vHEa Fld ol
T 7IeAge] WEdkd Sol B} A7/ ey A
ojc}.

713A] 9 #HolA pranlukast: cys-LTsol] s}
of A 28 4 (competitive antagonist) & 2}
£33 42K e, Obatas®2 vhalalg] 2%
ZA ¥ (radioligand binding assay)©Z pranl-
ukasto} ¢J&te LTC, D, EZ} 7]8%] & o A%
Z3] AgEe A& odAde d4e FFslch
EF OVAoz fdd JUg H =2doA
pranlukast $ajA] LTD, @ LTD.d 85} &=
A¥E thromboxane B, (TxB,) 8l %8 o)Al
FH3E W F EF 2F U234 visle 544
o2 fofsi e 2dE N a0 E Qg &
FAEA AAF 5-LO AA &, LTs A4 oA
A} A= TN 8% LTse For) ZaHAw
pranlukasts} 22 F8A AAA= cys-LTse] A
ARE BAZE gl 7184, He] cys-LTs 4284
SANA HEetez B3 cys-LTs F2r} o3k
WakE JehieA 43 =4 A 9
Fugimoto5*¥¢] oJ8td 7]#2] A 8xl= A1

visted 8% LTC, $=r} &1, 34 82 Ald o4
BH Bop 8% LTC, %7} $713tta shedl cys
-LTs 834 AAA) Fof 3 584 DA 283}
+ cys-LTso] ztasle Aoz @k cys-
LTse] ool ZvRa wedrizh oF 1.2 A7kl
pranlukast®] 83 94 a3} AR G T
T 83 371 cys-LTsol ols] 718A] 2]
o3l & 8 Aolr}. ¥ A NETe €F
LTC,9] 5E& g3 Aol7t gidix, A 48
A7 942 BAEHE Aoz} ¢lolA] pranlukast
o oJated EZ LTC,9 se ¥l gle A& ¢
& At

Cys-LTsS w4 88 94 IvH7In #49
HYF 53] 37 diste] 38t £4 E7E e
drki gefA] Ik, Pranlukastys 718A], #olAM
ol 4kre] AL WRgh=s adE /e V)
Ugom o] delaa S 78R H 299
719A] HE MYl A pranlukast Fof Hef v}
of o ¥ A} zhage] muEQIYh EF
Nakamura3*®¢] oJald 7]#A] A4 FAfoA
pranlukast $-of & 7]@A] A9t 23 U] EG2 @4
ZE FAE ol 8T AT A 27 3% Ao
A EG2 ¥ A7t ase] 84 347 s
E9E et 3. B Ao AR 289
He2 A4 B2e 718A Hee 7Pg Bl X
h= 400v) AW AokzA H-E gjos 33
g UE 89 Azxe dudos FEY F QU
AgFM dEFET BAAE Fo3HA ZAT
o] o] Hor T3 XaFe /A AAE 4
oA e AT FAT FE A=Y FARY
2ol 9i%lt. & pranlukast Fo% 71¥8A H
2 39 2ol AT Aol BAgE E 5 I
LAt

ZgHog OVA 72" 7V 2 zEdA
OVA 357 9oz SAY 7|84 5 k& do
AL 9 cys-LTs -84 A4 pranlukast 37
FolzX 7I=Xge 74 2 7[R Hoh 3T
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A& vt #2=E1, 8% LTC,Y = |
39S & 7 U o] Yl gig A
HE uigoz FF A HAY #xje] g
pranlukast®] @ve #ste] o @& A4l doF
Aoz ARErh

8 o

ATHlE

N8R AN 7|84 & 9 FA- 3he 24 &
32 ehl= Leukotrienes (LTs)2] d%o] HZ
& g2A lon olyd LTse #He-& oAl A
Ao thg o] diFHIL Qrh. AEE vjupH,
vjgdl Aefel Ju® 78R M 2l FA3
7NHA] FEH g A VI=Age] B FF3D,
pranlukast F&7} 7|48, 7192 20 347
o A% A=, ¥F LTC,9) FE9 valo] vlxe o
& Wrpstaat £ A7-E AAsk

FE A

71" 44vle] (X&7 169k, diZF 19vie], A
A 9ukE) E dide s sgled AaEd dzd
7" ovalbumin(OVA)& Z=aksls  132%
OVAE AR71E o83t FUAA S48 VIEF
% 52498 9E H A FES A4 V1= dAE o
4319 7=AgE S AT BEsA @
£ FedAM Z=AgE Z3sET

A E 7S pranlukast 10mg/kg/day s, =223}
BTe B EF Iml/dayE 742 AT Fo%
¥ ABF, URT, ZYT EF indomethacine
10mg/kg % mepyramine 10mg/kg& H7) %o
& vy OVA 72 SA1Y 7|82 $588e o
oA 71=Age EAsAH.

I=AE 24 F 8% LTC,o 8 &X3in
T & ARE FEste gt oA g e H-
E gMoz 4718xE E£5sh= 4004 o3 x|of
ol EA8l= b7 24 347 AR IEE
I 5512

A 1}

4 mdg gl YRS 8T 8rte, Xy
16ut2lz 57.1% 9 #AES VERE 718A A
2lo] AR & 7UHE 25 & AF iyl
A LAk, OVAe g 743 AlF1A] @& B9
7\eAge] Mg 7|4 X8 50% WAt

OVA Yoz ZAY 78] 55 yhg-& Yepd
Aolr 24% J=AFgE AaTMe §Y F 3
BHE 248717 3B Ao &4 Jen 3E, 6
Hol|l A pranlukast 5o F7} Fof Hof vldte FA|
Aoz foslA Bn 2487 BAF FoAe
AAA T 71E X0} Fod vigle ZiAE AFE
Jeh)lch. gizFdAE OVA F4% 385 30
WA Qelage FoAdn Foll vjmAge] xeolr}
b=

dz= LTC, 5= X BT 3484 pg/ml, WZF
373.9 pg/ml glon, FTAAE 364.4 pg/mlz
257% dE2T(p=0.232), A5TY F4=(p=0.
501), Alojoll BAIHo R FoAF Apo|7} AR &
%, g, U2 2 A Al #3239 v
Mx E2AFez o e Holrt gich(p=0.
456).

7187 23 FARRY] HEE 400w w7 Alof
2 ABF, URE, BFE 44 7.06, 19.2, 4.507)
2 XEF, R, F4T Aloje] EHENd e Al
T ou] e Aozt il (p=0.008) A&7
o] txFa visle BAAHLE on| e FHAE U
Bl icH(p=0.001).

4 B
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lukast A7 Fof= dizea) vindly] sizAede] 7
A9 78R, ¥ 24 g 33T & 225 U
ol 7183 % 94 237 g ¢ 4 U
% LTC.] & d2ad A7t glgo] B3
o] A9l && cys-LTsoll= 4L wAx] &S
& = gtk o9k Ze ryHd gt 2AE 6g
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