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NEW DRUGS 

ZAFIRLUKAST: A CYSTEINYL LEUKOTRIENE RECEPTOR 
ANTAGONIST FOR ASTHMA 

Panya Khunawat, Valla Wamanntjinda, Sukit Huabprasert 
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ABSTRACT 

149 

Zafirlukast is a selective cysteinyl leukotriene receptor antagonist for the treatment of asthma. 
It acts by binding competitively to cysLT1 receptor against endogenous leukotrienes which cause 
bronchospasm. Administration should be on an empty stomach because food lowers its oral 
bioavailability. Elimination is mostly by the liver through CYP2C9 with a half-life of 10 h. The 
metabolites are excreted through the bile into feces. Zafirlukast relieves leukotrine-induced 
bronchoconstriction in animals and those induced by allergens, exercise and cold air in humans. 
Clinical trials show that zafirlukast improves symptoms, peak expiratory flow rate and FEV 1 in chronic 
asthma. These effects are similar to cromolyn sodium but less than those achieved by fluticasone and 
salmeterol. Bronchoalveolar lavage findings suggest that it has some anti-inflammatory effects. The 
most common adverse effects are sorethroat, headache and worsening of asthma symptoms. Normal 
doses do not increase the levels of hepatic transaminases whereas induction ofChurg-Strauss syndrome 
is controversial. Drug interactions occur with coadministration of aspirin, erythromycin, theophylline 
and warfarin. Zafirlukast is indicated in older children and adults with chronic asthma with inadequate 
response to inhaled corticosteroids, prevention of exercise-induced asthma and treatment of aspirin­
induced asthma, but should not be used in acute asthmatic attack. 

Address correspondence and reprint reqJJests to: Panya Khunawat, Department of Pharmacology, 
Faculty of Medicine Siriraj Hospital, Bangkok 10700, Thailand. 
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u'l1tl1 

Zafirlukast LU'W leukotriene 
. ""' ""' ,J receptor antagomst 'lf'Wlilfl'll'IJ'Wl'WLL'lfl 'If~ 

1 i{ 'IJ '11 ~LUU 'W'ill fl eM fl fll 'l Bl Ml'HL <l ~ !'11 

'1M'i'.:J tff~LL~ 26 rl'Wl'Jll'J'W 2539 1M1'1f1'W 

1111-l nm 1 w1l\1i1 ~ mn i1 ~"wui1 l'llrl'il~ i1 r.rn 
u 

<llilfllfll'l'llfl~ allergic rhinitis Bfllii'iU 

leukotriene 

Leukotrienes 1\il'Jlflfl'llil 
d _., • 

arachidonic 'lf·Hu 'Wi:J<l'Jlflfll'lU 111'1 

phospholipids 

phospholipase A2 fl'llil arachidonic ~1\il 
'J~t1mtl~l'J'WLL1.fo~~·a 2 U'W1'111~Milfl iia 

u 

1il' cyclooxygenase Ltl~U'WLU'W pros-

tag landins, thromboxanes U<l~ 

prostacyclin 1mL'W1'111~LL'lfl LL<l~flfl 5-
" 

lipoxygenase Ltl~l'ltJ1tlLU'W leukotrienes 

c,, D, LL<!~ E, 1mm1'111~~'18~ 1 
5-

lipoxygenase 1m•rni1LilVn~ 1u myeloid 

cells A 11 monocytes, eosinophils, 

basophils, alveolar macrophages LL<!~ 

mast cells Lau1'1fi.fil'wa~mifl'l 5-

lipoxygenase-activating protein (FLAP) 

~~ L U'W integral nuclear membrane protein 

LU 'IJ cofactor lwn11Ltl~U'Wfl'llil 
arachidonic hi'L U 'IJ 5-hydroperoxy­

eicosatetraenoic acid ( 5-HPETE) LL<!~ . 
leukotriene A, (LTA4 ) lillU<hi;'\'u' '11Ttl~ 

<l<Mil"li.i11~i;'\'1 ;i1nifu LTA, ~mtl~U'W 
'i'~l'JL~11d'0 ~1" l k tr' B C D bvo , muw eu o 1enes " 4, 4 
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U<l~ E, (LTB4, LTC., LTD4 , LTE,) 

leukotrienes C., D4 LL<!~ E 4 i1 cysteine 

atj1u L:!JL<l~<l ~~L~un11ui1 cysteinyl 

leukotrienes Llill'JU receptors UUfl 1\i!LU'W 2 
... 

subtypes Afl cysLT1 LL<!~ cysLT
2 

receptors, Cysteinyl leukotrienes 88fl(j'11t 

~a cysLT1 receptor Ll'l'WMiln1um'll'i11M' 

• 
;g" Nl'W'IJ 8~'11'l'lh 1111 fl'Jl fl M<l fllil L~ 11 Iii l,2 

'IJ'l1'1J1'11'lliM leukotrienes 1 u lrnlilil 

Leukotrienes . . 
mucociliary clearance L'i'l:!lfll'lMil~ufl 

u 
OJ o c:$ ~ Ill I ,.,:. 

'lffl'Wl L:!Jlil L<l81il'IJ11L'IJ1'1M<l81il<l:!J U<l~LW:!J 
" 

fll'l;g:!J fi l'W'IJ 11~ m .,J 1'JlflM<l8IiiL~BIii1 u 

ti 11Iii1111 fl <lfllU'IJ an l'i11 iLiilil fl11'1J1U
1

" u .. .; . 
LTC4 U<l~ LTD, U(j'11DLL'l~fl11 histamine 

1, ooo rrh 1u111'll'i11 iM<181ii<l:iJAtJtln&iMlil 

Lfl1~Mil~fll'l'11ilmUlmi'i 1tl' 1u~U1U hA u u 

l'llilM<lfllil<l:!J'J~b~a LTD, LL<l~ LTE
4 

"1fl 

flilM<lfllil<l:!.IA'Wtlfl&i 100 5~ 1,000 LYil 

fl11\Jlillil:!J LTC4 U<l~ LTD, 'J~Lfl:iJA11Ub 
LO'IJ'IJ8~M<l81il<l!J~8'11'l~'l'i11 iM<lfllil<l:!JMlil 
OJ I ~ 4 
lil1 L'lf'W methacholine M'lfl histamine 

LWlil~i1 leukotrienes Ul'il~U'IJ'l'l'IJTYI 1 u hA 

lllil 1~!iiu basal LTE, 1uilmn1~"1Ja~~ 

u1t1hAlllil~LOlil'illflfll'lLL-W' aspirin 'il~\J~ 
ni111u;i°11 ti LL<l~L vl!Ji:l~~'W 1tlanMil~1\il'i'u 

u 

aspirin
5 'IJ8fl'illflifu1~i;'\'u LTE, 1 u 

-"' .1{1 .J ...... ~. 
u'1'111~'il~<H'll'IJ 'W'IJW~'l'lb'lAMlilfllL'l'IJ 1111 

u 

<llil(j'l'lt'lla~ leukotrienes '1111\il 2 'i!liia 

""' :; ..... " Ill 

U'IJtl~fll'li:l~LA'll~M leukotrienes lil1U 5-

lipoxygenase inhibitors l'l11umi1Jif1wuri • 



Thai J Pharmaco/; Vol 22: No /, May-Aug 2000 

zileuton !in'lii~ilfll'lli competitive 

antagonists mil receptor 'llil'I cysteinyl 

leukotrienes U1l'lln~lJififii'uri zafirlukast, 

pranlukast ua~ montelukast 

Zafirlukast (ICI 2040-,219) 

LUU'll1l'IJO!llJ selective cyteinyl 

leukotriene receptor antagonists "~il'111'l 
Li'l"i1 4-(5-cyclopentyloxy - carbonyl­

amino-1- methyl-indol-3-ylmethyl)-

01'j1 '11 m ~ { il lJ nu il1 'H1'l'I ~<I \il bio­

availability M 1~5'lfil'lla~ 40 ~'I hi111'l 

iiiw1'Ha'lil1m'l LL vim., 1 imri ilu mm., 1 

?i'11m 'H~il'Ha'lmm., 2 ?i'11"" mil''5'u 

hh~u1u~mai.hfil'lla~ 99 <hu1my'I~ 

d'luel'mJiiU (albumin) "U~lJ1\il'lfl1'l 
.J "" 8 0 

O'l~'l1'll'Yl steady state 70 a\il'l IJO'l11m!l 

Cf\ 
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3-methoxy-N-o-tolylsulfonylbenzamide 

"ih"Huntmana 575.7 LLa~"<l\il'lLi'l'l'I • • 

Zafirlukast L iJ 'IJ competitive 
. ' ,J antagorust \ilil LTD4 LL<!~ LTE4 'Yl cysLT1 

receptor l\il'll"i'l11lJLL'l·'ll'J10n11 LTD, 2 
' , 1 ,,J 3 ~ L'Yl1b'IJfl1'j an [ H]LTD, ililffi110fl1'l'IU 

nu cysLT1 receptor ~iltjuu guinea pig 
7 lung membrane 

H 0-0 (~-~ I/ ' g.-
0 CH, 

,J ~ , 
'Yl\ilUlJ10 a1u majlJO cytochrome P450 

2 c 9 ccYP2c9) LU~'llu1uLil u 
• 8 ..J ..,j ,,,( 

hydroxylated metabolites 'll'llJfl'Ylli 
' cysLT1 receptor antagonism ohni1 

zafirlukast Lil'ln'l 90 L'l'i1 Metabolites 

L 'H<hil' \]fl VU il il nn1<Jtl aai1~ L W'll'lf il ua~ 
1 0 ~ L 'H ~ il () OVU il il O'Yl1'1tl 1~1 U nu • • 
~'1'11'l~L llua1u 1 'H aj LL<i~vu il ilnm'lil1 

'lllJ LUl'l11lJLilJ1iuu'i~lJ1tufil'lla~ 2 O 'llil'I 

i'l11milJiu 1u~mam ~" laji'11'l 1'1l'l u 

lJ1'l\il1m iu lJU\il'l fi1 LtHl'll'I au i'l1<!\il1'i. U • 
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L~rrn1~ 7-11 'i'J, 12-17 'i'J mi~lw~"lmy 

~ d'J uli\il hiLHil o.i1'l hl'11ol'i11 u11uuo&i 

l'i1 L ,,,a1rl'1 umy<m<i~'ll1a hl~1'lnmrlflufu 
• !' .......... 113 

111\il1 !J'W11'1'W o \il11rn1 

mrl'iil'i111~'l~11il 10 'li'1tm (Vlaa 

8-16 'li'1L1J'l) L'lil'l nui'l1u11uuo&iLL<t~ 
1 u N'u1u h11li\il Lliluiil'i1u1ifa'1<t'Wl'll<J\il{ 

• 
L1urnau\il1'l1u'li1'l'll'W1\ilm 5-80 !JO. 

w 1 .J .fw 
'J~\il1Jtll 'WW<tl<l!JlYJ steady state 'il~'ll'W01J 

'll'Wl\il LL<i~vi1ma 1vi''11ol'i11fla'll'1<1uma\il{ 

'llfl'lfl11 ltt'm11{'lL&im
8 

L'WN<l'lBlfll'il clearance '1~<1\il<t'l •• • 
w 1 ._., .J ' "'' w \ill!J1fl 'WNu1fJYIBlfl!JlOn11 65 u .,~\il1J • • 

m~'l'f\il 1 uw<tl<l!Jl (cm,,) LL<t~Rl area 

under the concentration-time curve 

(AUC) 'il~<l'l~mi'Ju 2-3 L'lil'llfl'll1'WUO&i • ' ~ .r.1 ._., .J "' 'i" w d 
LL<t~l11'11'l<lfl"l'W 'WNu1flm u'W L .,11\ilULL'll'l'il~ • 
moffi11'1uuo&ifflu<1~ 50-60 <11mila'll­

'1<1u01a\il.,1mJtl1a h11 l\il hl~1'l lu'11011u 
• 

1. Animal models 

.. .(u w 
Zafirlukast !J(]Ylll 1NO'Wfl111'1fl1J 

'110fl1TW'W<t~flfl'l LTD4 lttm;j\il~Lill 
1.c1 .JZZ .J.,, 
L\iltl!J ED50 ('ll'W1\iltl1'11fl1J<Mfl111'11l1JYILO\il 

'110 LTD, 1~ffla<i~ 50) ~11'1fumwJu 
""'"" <$0 ""' 

<i~ fl 11'! m.,u\il L'll11'1<t fl \ii L<t 11\il\ill LL<t~m.,ou 

Lrhilu 5.1 µM, 0.046 µ mole/OO. 

LL<t~ 0.52 µmole/OO. \illii<l1~1J 7 
1u 

1'1'U\il~Lm~1~ passive sentitization ~1fl 
• 

antiovalbumin antiserum LL<!~ 1~m~111uif 
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1.. .. 
10fl'W 11fl indomethacin, pyrilamine LL<!~ 

propanolol Lvifl block N<tl11'l prostanoid, 
~ 

histamine LL<l~ ~-adrenoceptor 'W'W 
..,. ,,,(ZU w w 

zafirlukast lJ(]YlliYl"l 1NO'WLL<t~'J01flil11~ 

1'1<tfl\il<l!J'f1\illil~'l'il10ill'J 1 'If ovalbumin 

d 191 .J'1 "'1" 7 L!Jfl 1'1tll'WOfl'WLL<l~'f1<t'l '1-1 ovalbumin 
.. .(il w " LL<l ~ !J (] '11 li fl'l 0 'Wil11 ~,,, <l fl \ii <l !J,,, \ii L 0 'J'l 

A . . 1 .J • '110 scans suum antigen 'WLLO~YJLLW 

antigen '110Wt11Glat&ifl'ULV1a1if' 

2. Clinical models 

2.lAllergen-induced bronchoconstriction 

Zafirlukast ii (]Ylll <l \ilil11~1'1<l fl \ii <l!J 

'l-1\ilLO~'l'illO allergen i'l1'W early LL<!~ late 

1 ' ' "' • 10 1 !I • 10 phase !J11'il~Lu'WLfflfi'f1qj1 1<j'W1Jl'W 

't-1'.iflf'l LLl1 LLlJ11I 1 u il1.,YJ\il<lfl1J~1fl:if'l L111 
• w .J 

LL!J1 11'111\il'll'Wl\il allergen Yl<l\il forced 

expiratory volume (FEV1 ) Mfflfl<l~ 20 

(allergen PD20FEV1) wui1 ~tl1u 8 .,lfl 

'110 12 .,1fl<ll!J150YJ'W'll'W1\il allergen lvi' 
?1 ' "" 11 <l'lLu'W 3-30 L"Yll'llfl'l'll'Wl\ilL\il!J • 

2.2 Exercise-induced bronchoconstriction 

Zafirlukast vi11 'lfl'i1~l'f \il'll fl'l FEV 1 

w • w 1 ._., d 1 d 
1'1Mflfl0ill<l'lflltl 'W~u1tJYJ<l\ili:N \ilmu<ifl 

·fam1~ 36 Lrl111oi'm'f1<iflo <ilil<i'l L\ilam~u 
.. • d 1 • . LWfM5'1£1<1~ 21.6 LlJfl \ii zafirlukast 20 

!JO. '110fl1.,flmfl1'WNU1tJ 8 .,1£1 LL1J1J • 
double-blind, crossover trial

12 LL<t~1u 

ii 051 a'l1u~alJ1 'If N' tl1ali \il'ill ooi-rn flo • • 
fllll'l 24 .,ltl 11'1'1~1u zafirlukast 20 

LL1J1J double-blind, 3-way crossover WU 

i1u1rl'ufl'lnuo151'1flU'11001.,flaon1<l'l1vi' 
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u1u5'l 8 it1l:1J-:i'11a'lnu 1wu1w'il1flA1 

FEY, LLa~ FEY1 -time curve
13 

fl1'lAfl1fl1u 

N'i'hm~mnu 6-14 i'J 11:1J 39 '>1U ~il " . 
m1~rl' LLa~L~:!JLAU 1!ilm 13,-agonists 'llil\ll 

vim VlU'l11U1'lL~U1 LLa1a:!J 1 limml1lfl'11~11 • 
zafirlukast l'U'!l'U1\ll 5, 10, 20 LL<!~ 40 

• . ,J1 ·~ .; 
:!Jfl. 'l'lU11 zafirlukast '11fl'!l'U1\l1'11 '11:!.lf]'l'lli • 

.J I ! .,... 
U'l'lL'l11fl1'l'l1A1 FEY1 <l\ll\l11M'11<l'l1111fl 

n1a'lfl1U ua~vh1li'A1 FEY, Lvl:!Jt'U'il'U 

1fl<i'A11~:1Jri11u1111fln1a'lmu c i:i11~1-:i'il1fl 
A1L~:!J hiLnu{11ua~ 5) 1!ii'L~1n-hflzj:1J~1!il 
1'11'11<111fl" 

2.3 Cold air-induced bronchoconstriction 

m11'1i zafirlukast l'U'!l'U1\ll 20 LL<!~ 

40 :!Jfl. '11~111'11'11a<Jfl l'IJ randomized 

double-blind, crossover trial (3 '2i1'l1~1'1~ 

m-;1lim) 1u~1hl'lhAli\ll 24 '>1£1 ~ilA1 
• .J ~ 

FEY, a\llM'l<Jl'Ja~ 20 L:!.111~\llmfll~Hl'l'IJ 

w ui11'11 l 'W'll'W1w~-:imh1vh1 '11 N'1hu ~tu 
" .J111 o<V .d 

mam11ua~ 29 LLa~ 32 lil1:1Jmwu L:!.IB 

L Yi l'I u ii' um '11 a elfl " 

3. Clinical trials 1u chronic asthma 

thunan 
'il1flfll'lAfl1'11LLUU randomized, 

double-blind, placebo-controlled 'U1'U 13 

a'tJ w1 11' 1 u N' th l'l li w ~ ilrJ1 m-;tl' <1 a 5-:i 1h u 
" 

fl<t1'l 762 "l1u ml'I 12-76 i'J ~'lilA1 • 
""I II) "" I _.J <V 

1J1fll'l'l1\ll<f~<f:!J ~ 8 L'IJ 7 1'1J\ll<IL'IJ11'lfl'IJ 

( u~a~1u1li'A1mm"l11ii'~·m~ o 5-:i 3 ) 

LLa1a:!Jl'11'1!il{um zafirlukast 20 :!Jfl. • 
i'ua~a11-:iAf'l'l1~111'11'11<t11fl 1wu 1 '11"l'li 13,-
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agonists 1!ilw1:1Jm1:1J'51Ll'it1 i'A1h~an6Na 

'!11Ml'l1'il1fl111fll"i~L u~l'l'W hi m11'1i 13 2 -

agonists LLa~fl1"i\ll"i1'il'11tl1~UB\ll ri1u 

A11:!.IU a 11\llftl'J'll 11'l1'11l\ll'il1fl Na La£J~'l'lU 
N<lfl11\l111'il'111'lli tl'lUQUelfl11 fl11\l111'il 

'i1'lfl11'1 LL<l~A~'WlvJ;\11'li'1l'il 'l'lUl1 

zafirlukast a\l1A11l1fl11'Yi\ll (-i'11aa~ 26.5) 
.J ~ • 

fl11\ll'IJfla1'lA'IJ (111£1<1~ 19.8) fl11'1111U 

\l1Bt1L'll1 (-i'11l'la~ 29.0) LLa~m11'11 13,­

agonists C{Bl'la~ 22.3) LLa~Lvl:!.i peak 

expiratory flow rate (-i'111'1a~ 6.9) LLa~ 
IV .d Q <V 

FEY1 (1111'1<1~ 6.3) L:!.11JL'l11'1UflUl'l1'11<1tlfl 

m1LU~l'lmLua-:imm1 m11'1f 13 2 -agonists 

ua~'l1tl'1~u11ALnw~uml'l 1 u 2 1u'l1a'l'il1fl 

1 ·~ \l11UU1 LLa~A'lN<t\llail\l11~1'1~L1<11fl11 

'11\ll<filU t.1aLa£J~'l'lUUill'l~<f\llL'li1 '] nu..t'l • 
. .J1· ~ ~ "' fl<l:!.1'11 \l11'11LL<t~l'l1'11a11fl A1JL'ilUA1JLLa~u1\ll • 

A11'1~ 1wuA1m-:ili11'lufiue\m1 Nam1 

\ll 11'il'l'1'l mu ua~ A ~u 1 vJ Vl1'1111'ilu fl e\ 

LLMMi1 zafirlukast hiNaL~1LLa~iJN<t11U 
" 

u1u 1 u m1{fl1't1 N' u11'1 i'iw~ L i'lutl' 111'1'il'W 5-:i 
" 

u1uflm-:i
10 

'il1flm1Afl'M1N'u1a 146 11a 
" .i,,, •• , .,. ,J 

'l!'l LU 'IJ fl 'l :!.I 1'111 £1 L 'IJ fl 'l :!J L'l1f]J'IIil'l111'1'11 'IJ '11 
I ii r I .d1W ~ 

fl<l11LLa1 'l'lU11fl<l:!.1'11 \l1 zafirlukast :!.I • 
'51u1ui'u ~U'l11'l'il1fl m m"i LLa~'51u1ui'u 
ffhJlii'11'l 1'1i 13 2-agonists :!.11flfli1flzji:J~1!il 

IV .:.lo ..., .J1' 
!J1'11<1ilfl"i111'J<l~ 89 :!J'il1'1J1'1JTl.!'11 :IJ'l1ilU 

fli1-i'ilu<1~ 55 LLa~u~mru 13 2-agonists 
.:.!"}WV 1 I .J"i 111 IV 17 
'11 t'!l'l.!11Ufl11fl<t:!.1'11 L\l1111'11<111fl"iil£1<1~ l 7 • 

'il1flfl1'lAfl1'11 l Ur.l'u1u hAliw 2 61 
" .Jl' 1·~ . • ·nu '11 :!JLAEI \ll"iU steroids mflil'I.! um 

ri:iJLLUU double-blind l'11L!il{um'l1a11fl • 
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4 ~ :i; 
vrrn zafirlukast 20 !Jfl. 1ua:: 2 ff>-:! 'l'IU 

11 zafirlukast iiNaium·uvi!J FEV1ua:; 
• ::: 'V d 

peak exprratory flow 'INliltl'llL'll1Ua:;L£J'IJ 
~ .J 

LL a:: a lil 111 fl1 'llil B'IJ fla1'11'1J f11'llil'IJ'l'I BU 

fla1'li"l'IJ uarn1-; i'li' 13,-agonists 1~mfl 
• 18 .. .i,, i . .. ~ 

1111 Bfl'i1U'l1U'l'Mfl'lfl U'Vl1U1l'IL\ilU1flU 

LLUU<f!J double-blind, placebo control 

'1'1ui1 zafrrlukast 20 !Jfl. iua:: 2 flf'I 

(231 'l1EJ) iiNalii11A11ii1'! 1 ~"mh1iu 
.,,,. "" «II ""' .... 

LLUULlilEl1flU L!JBL'l'IEIUflUl'J1'1'1a1lfl (223 

'l1U) LLa::U'IL vi!Jfl()jfl1'1'1tiililBfl~1EJ 19 • 
i u i:f 1ha t 'lfllilil i u n'lltl~u~lil11J 

flliilfl 3, 759 'l1U zafirlukast iu'llmlil 20 

!Jfl. iua:; 2 flf'l'IJ1U 4 atflil1ll 'li1i'1-l'mJi 

3.2 uannffn'1'1111FiEiutnEJunu cromolyn 

sodium 

fl1'lAfl'lfl i u i:f ti 1a~ L fi uli lilU a a 

287 'l1EI 'l'IUi1m~"<JB"ill'Na~nlilLiiEJ!J 
..,. ~ I ..., 

fl 'lJ LL a:: L'l'l'IJ 1l 1111 m VI a 1l fl Na fl1 'j'j fl'l"1'il:; 

L ll'IJ 1~~\il i 'lJ N'lhEl~iiA1fl11!JLL tl':itl'l1U 
u 

'IJB'I peak expiratory flow 'l::'l'li1'1fla1'1l'IJ 

tiuna1'1AuJJ1nn11-i'aaa~ 1 o tta:::NU1EJ 
u 

corticosteroids 

i 'Vftll _J.:::j I 

'IJ~u1EI 30 ''1El'l'l!Jfl1 FEV1 !Jlfl 

fliTfom1:: 50 'lliMA1~fl11il 11 fluticasone 

100 µg iua:: 2 flf'I ill'Nmviil11fli1 

~ :i; i zafirlukast 20 !Jfl. 1ua:: 2 fl'l'I '1Jf11'l'l'l'IJ 

Iii fll]'l'IB~'li1 i ll'viaBlil<l!J'l'llilLfl~"'llB'I hista-
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mine LLa::iMA1 peak flow iulilB'IJLW11J1fl 

fl11 zafirlukast 'IJBfl'il1flif'lJfl1'll'li 

fluticasone U'll'i'!JA1fli1~1El 22 • 

3.4 N<lfl11Rfl'l'111mE11JLnEI1Jrl1J salmeterol 

Salmeterol LU'IJ long-acting 13,­

agonists ~iil]'11Bmi1~muii'I 12 ~1l!J'I 
u 

f11'l\jlil salmeterol iu'llmlil 42 µg iua:: 2 

flf-:i 'li1iifl1Ufl!J111 f11'l'll1l'I hfl'Hlil i 'lJ N 
• u 

.,'f .J ti i IV """ 1 r 
u1El'l'llil1l'I 'll corticosteroids 'll'IJ\il'l'l'IJBEI 

u 

mb 1~~fli1f11'lO'lJ zafirlukast 20 !Jfl. iu 

a:: 2 flf'l llilEJill'A1 peak expiratory flow 

i y • ~ .Jtl 
'IJ\ilfl'IJl'lll 'il1'1J1'1J1'1J'l'I 'l1fl'i11fl1l1f11'l 

a Z.Jv iy 
ua::a\il'i11'lJ1'1Jfl'i'l'l'llil1l'I 'll salbutamol -Wu 

LUl fl1'l'l'lBU<l'I1~IJ1flflil23 

3.5 Anti-inflammatory effects 

"i ytl 4 .J~ fll':i~lfl'lfl 'UN 1El'l'llil'l'llfllil'il1fl 
u 

JJilu'l'l' 11 ·na uuu double-blind, 
.Ji y. 4 

crossover '11 'l'll'J1'1'1<l1lfl'l'l".i1l zafirlukast 20 

!Jfl. ·foa:: 2 flf'l iu'li1'l111'lili'm'llil1ila:: 7 

U<l::Q"<l!J (bronchoalveolar lavage,BAL) 
..,. ""' a!..y """l'V v.J 

't1'1J'l'I LLa:: 48 'll1t!J'1 'l'l<l'I L'l'I antigen L'lll'l'I 

tlBlil<huvirl'! (segmental antigen 

challenge) '1'1Ul1 zafirlukast aliltl~mru 

,,J • "' . lymphocyte LLal:L'll<l<l'l'l'lJ1'il::Lu'lJ basophils 

iu BAL <l'IBU1'liiirml1~{\j'111'1<Jli~ Lta::ii 

t y .J .. 
LL'IJ1 'IJ!J'l'l'il::a\il alveolar macrophage Bfl 

y 24 ti~ . . .J 
lil1U LLa:: 'l!J10J superox1de l'l alveolar 

macrophage tlil11aaBfl1J1iitl'11aM ~" 
,J "' 1 _J .J.,Y L'l'l<ll'lJBl'i!Lu'IJfl<l f1U1'1<t1'1J'l1'111 L'l'I zafir-

lukast ii Na i'lJf11'l<llil late phase response 

'llfl'lhfllilil 
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"" v .. 'I .J 
'illflf11'l\il\ilmm1u1fl 5,188 'llfl 'VI 

u 

L \'Ju hA'ih1~'11Gif'llfl1tlU1'1Utlfl 13 a1.J\il1'1-i' 

1'11'11'111\il 20-40 :IJfl. 1'11<1~ 2 Af'l bVlfJ'lll'I 

'llfl 1Gimu1uni1 2 tJ <hu 1myt1~'1mh'I 

tllfl 18-64 tJ L~fl'lJO'llfla:IJ~1GirJ1'1'1<1tlfl • • 
• ~ d • d 1· 2,573 'llfl 'l'l'lJ111.J<IL<tfl'l'l'W'lJ'lltlfl'l'l'fVI VI 

LLri L~'llAtl tl1viA'l1'!~ LL<i~li11ll'mm'li1VI 

rn1<1-:i LVlfl B\il'llfll'j LiiVI 1.Jmam V1a1ii'1i.i 
IQ.I' 1...J.tV 25..J """"' ... .J 

\ill'lfl'llfl'j:IJ'l'I LVI l'Jl'l'l<ltlfl <t1ll 'l'll\ilf11'llli'l'I 

l'i1Lt1'111'1nJ!il'lJ (alanine aminotrans­

ferase-ALT Ll<I~ aspartate aminotrans­

ferase-AST) <l'l~u 1u rJ u1rJ~1vi" mii'1u 
u u 

'llll1VI 20-40 :IJfl. 1u<i~ 2 Af'lhi~l'IO'll 
. d1. 

fl'j:IJ'l'I Vl!Jl'l'l<ltlfl 

.f11flml'lf11-:i1.b zafirlukast tltlfl 

'ii1WW1fl ih1fl'l1Uf11':i'W'll Churg-Strauss 

1 ._, d1 y.,,.. J'25 ' 
syndrome u~u1fl'l'I Vl':i'll!Jlll fl'j:IJ 

d 1· ~ti • Blfll':i'l'l'W'll VlfllflU ':i~fltl'lJVl1fl'l'l<IBVI 

La ti Vl'IJ'W1 VI La fl el flL<l'll LVlfl jj eosinophil 

U'l'l'ln1u1.Jil'·.rn<1t1V11at1V1 eosinophil 1u 

fl':i~L1mat1V1<l'I 1m~i1 heart failure rJ~jj 
u u 

na:1Jt11f11';ififfli1hA.nfa1w Liu livi 'il:IJfl 
• u u 

B'ma'lJ u<i~l'W':i'l'il:IJflBma'll lVlrJirfl 1Gif'll 
u 

. . .... .... .J Q.I 41 
cort1coster01d tiUVlflllL 'W B'lfl'lfl Lfl B'll"!fl 

.J.,. I Jcv1•~ 
':i1fl'l'ILf1Vlfl<l:IJB1f11':i'W'l'IM Vl'l'll zafirlukast • 
irn 1Gif'lJ corticosteroid tiilVlviu1u'IJll1Vl~'I 

• ..:!j ""' .... I I Q. I .::j 

'l'l':itltiUVlflU tlflfltlU U<l~LflVlfl<l:IJ Blfll'lU 
u • 

.J' .J 27 <LI ~ 
'IJ'llL:IJB<IVl'lllllVI corticosteroid <I'! Vl'lUll 

~.:i 1i.im'il'l~'ll 1Gi11na:1Jmm'lii' LiiVl'illfll.J<i • • 
4 !'1 

idiosyncratic 'IJB'l zafirlukast 'l'l'lBLuU 
• 

L 'W ':i 1 ~ jj fl <i' :IJ ti 1fl1 '> U ti rJ° I&\ :IJ LL \11, \]fl 
• u " 

1• . 1 •· 4 ~ corticosteroid flVI 1 IL<l~\iltl:IJl Vlf11L'l'll'llll 
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0 Gt " 41 ""'J' 
L'W'll~ zafirlukast '1'11 rnBlfll':i'l'IVIVl'IJU'ilU 

<IVl'IJU1VI corticosteroid <i.:i 1Gi 

Zafirlukast L i'lum~hH .. mn'llm ~u 
1 u fll'jf mnli VI 1VllVlfJ 1i.i i'.itlnii~l'Jl ~ti Oll 

hii1'il~1llu corticosteroids tiilviviu m 
.... . ~ ........ 

'IJ fJ1 fl'l'I <I ti VI <I :IJtiU VI 'Wu 'l'l ':i tltiU VI nu 1'11 

t1nti1u~ mei1u~a\il1iiu L1<1~ml'j:1Jti11ilV1 

t1ilV1iiu 

1umaiairA-:itln&i zafirlukast i1 

tlfiii~l'llOU aspirin, erythromycin, 
8 . 27 ~ 1 • theophylline Ll<I~ warfann AB fll'l 'l'I 

zafirlukast 40 :1Jfl.!1u ~1:1.JOU aspirin 

650 :IJfl. 1u.i~ 4 Af-:i li11'1-h~iilu 
zafirlukast 1u'W<l1<1:1Jl<l'l~Uft1l'l<I~ 45 

u 

f11'l1ll' zafirlukast 40 :IJfl.!1'11 Af'IL~U11ll 
~U1fli1VI 11 ':ill'J~1Gi erythromycin 500 

<I.I :: Ill "" 

:IJfl. 1U<I~ 3 A':i'l:IJ1U<11 5 1'11 (steady 

state) 'il~<IVl'l~iilu zafirlukast 1 uwmam 

<1.:ift1l'l<I~ 40 L'W'll~ bioavailability 'lltl'l 

zafirlukast <IVl<l'I fll'l 1 ll' sustained release 

theophylline 1u'IJU1VI 16 :IJfl./flfl. A{'I 

.. 1 " ti Q "'.cl1~ LVlfl1 UIVlfl fl\iltlll'J 6-11 u.,., • 
, I I ""' V 

zafirlukast tl~fltlU'illl!N steady state LL<l1 

li11 ll''l~iilu zafirlukast 1 U'W<ll<l:IJl<IVl<l'I 

ft11'1<1~ 30 lvia 1i.ii11.J<i~t11~1ilu theophyl­

line m11ll' zafirlukast 80 :1Jfl.!1u hi 5 

1u'ilUO'I steady state u'111'1i' warfarin 

25 :IJfl. Af'IL~<J1 'il~L'i'i:IJ bioavailability 

Ll<l~<IVI systemic clearance 'lltl'I S­

warfarin 
27 

bVlfJ 1i.ii'.il.J<t~tl R-warfarin ~'l 
fi11'1i' AUC 'lltl'l S-warfarin Lyj:IJ~llftll'J 
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...:. .:r Ill 

a~ 63 ua~ half-life L'W:IJ'!J'W'JBl'l<l~ 36 

ua~ prothrombin time 1vl:1J~'Wfmrn~ 35 

w .r; 1 • . w 111'l'W'Wfl1'> 'fl zafirlukast 'l1:1Jn'U warfarin 
.-::II y .... . . g.I 

'il'l\l11l'l\l1111lll1:1J\ll':i1'il prothrombm tune 11111'1 

L~B11tli)n::imdLnl1l'illflfl1'JU1J~'l CYP-

2C9 iil'lifu'\i'!A1'J'J~i''lfl1"J1'li' zafirlukast 

~1:1Jfl1Jl'J1~(lfl'Yha1u t111u CYP2C9 Li'W 
u 

tolbutamide, phenytoin LL<l~ 

carbamazepine ua~Lrl!M'illfl zafirlukast ii 

t]'Ylil'urnT'I CYP3A4 1'WM<l1l111'Yl111'11l'l '\i'! 

i <1""~1" fl111 'li'~'" ilul'll~ (lfln1a1l'I11111'1 u 

CYP3A4 iiu dihydropyridine calcium 

channel blockers LL<l~ cyclosporin 

~U11'1 mild, persistent asthma (step 2) 

d "' ' ~ dtl 1 M'!i<J step 'YILu'W!Jlflfl11 111'l'Yl 'Jlfl!J 'lJ 

guidelines '!JB'l National Institute of 
OJ28 Q'il '""' 

Health '!JB'l<lll':i:lj"l U<l~:IJi:!L<l'!JB11U'11ll'il 

tl1mh1111L'W':i1U 
.J "" • . 

1.1 'Yll'l'l1111l1J<l'WfM\l11l cort1co-
~ . 1."' d steroids '!J'W111'W'W :IJL\il:IJ'Yl 

1.2 ii N<lL~U\il1:1J'J~1J1J'il1flfl1'J L'li' 

corticosteroids 'lfii111TI'W L 'W'!J'W1111~'1 

1. 3 1'li' u1W: u hfofl'li5M'!liliii B 
u 

'il1il111'Yll'lfl11'1 L '!Jf11'JTI'Wl'l1 IL<l~ 
• d 1 • • 1.4 fl<l:IJ'YIA11JA:IJfllfl1'j 1111'11flLL:IJ 
• • 

1• ~ . 
'fl corticosteroids 'lf'll111'W'll LL<l~'Yl'lJl'l1'111'111'1 

.J "'-~ M<l <1111 !l:IJ'Yl BB fl t]'Ylll'lJl'WWm theophy lline 

hl1111"'' 

Panya Khunawat 

2. 1'li'i'.hMn'W exercise-induced 

bronchoconstriction 

3. 1'li'ffl1'11 aspirin-induced 

asthma" 

L 'W fll 'H~ il fl 1'If1'11 Gll'W fll 'j fl fl L<l1J 

ATH~ilfl 1'li' corticosteroids 'lfii111W'Wrlil'Wl'l1 
.d""' ' . .d ... 
'Yl:IJN<l\llB leukotnenes L<l:IJB L'lJB'l'illfl:IJ 

,£111 OJ .d QI I ""'1' 1· t]'Ylli1111'Wfl1':iBflL<l1J'YILll'Wilfl11 'il'l :IJA1'J 'If 

zafirlukast LL'Yl'lJ~ corticosteroids 'llU111W'll 

L 'W':il~iiJ B hi'L tl'!luufl11 corticosteroids 

hiA1'J 1'li' zafirlukast 1'Wfl1'JLUli111~ 

ll<lil111'1:1Jl1111Lfl~'11'W acute asthmatic attack 

fll':i 1'li' zafirlukast ~1:1Jfl1J warfarin Yi11 'll' 
prothrombin time 1-vl:IJ~'lJ:IJlfl m':i&i111\l11:1J 

\il'J1'il prothrombin time BU1'11fl<i'if111 hi 
A1'J hL'lllll\)'liiA'J'Jtll!'!iB 1 'li''lllJ'lj111'> 

a1dii'il1m.iil'IL'll'!J'!J11111il111a~ 10 

LLa~ 20 :!Jfl. 1'lli:!LmyLL<l~L~flfl1~ 12 i'J 
~'ll 1t11M"l'll'11'll1111 20 :IJfl. 1ua~ 2 A-f-:i 1u 

"' "' 1 'ii "' :: L111flil11'1 7-11 'iJ 'fl 10 :IJfl. 1'W<l~ 2 A'l'l • 
1 ·d ' ,,.,., "'~ w 'lJN'Ylfl1UlJ1flfl11 65 ull'lilLu'Wb'JA1111Jil1'il 

u • 

i a-:itlfua 111'!J'll11111'11<l'l u~hii <1'1tlf 11'!J'll1111 

1mr~1\l11~il:IJ8 
u 
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