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Cysteinyl leukotrienes (CysLTs: LTC,, LTD,, and LTE,) are a family of potent inflammatory mediators that
appear to contribute to the pathophysiologic features of allergic rhinitis. Because treatment with a CysLT; receptor
antagonist and a 5-lipoxygenase inhibitor modified allergen-induced nasal blockage in patients with allergic rhinitis, and
CysLTs were detected in nasal cavity lavage fluid, it has been suggested that CysLTs act as significant inflammatory
mediators in allergic rhinitis. The role of CysLTs was evaluated in our experimental allergic rhinitis model in sensitized
guinea pigs which shows biphasic nasal blockage, sneezing and nasal hyperresponsiveness to LTD, induced by repetitive
inhalation challenge with Japanese cedar pollen. In this model, the CysLT; receptor antagonist pranlukast suppressed
the late-phase nasal blockage but not early blockage and sneezing. Nasal hyperresponsiveness (nasal blockage) to LTD,
was largely blocked by pranlukast, naphazoline, and N®-nitro-L-arginine-methyl ester. The results demonstrate that
nasal blockage induced by CysLTs is mainly due to dilatation of nasal blood vessels, which can be induced by the nitric
oxide produced through CysLT,; receptor activation. On the other hand, when pollen inhalation challenge was per-
formed in the presence of nasal hyperresponsiveness, antigen-induced biphasic nasal blockage and sneezing were con-
siderably enhanced and CysLTs contributed to both symptoms, suggesting that nasal hyperresponsiveness induces ag-
gravation of antigen-induced nasal symptoms. The results presented in this study further suggest that our model is a
good representative of human allergic rhinitis and offer evidence that CysLTs are chemical mediators mainly responsible
for allergic nasal symptoms.

TUNF—HERITMT LILF—DOREMIE
BThU, BUEHARTIZZADOD 20% LA LAV R
LTwaEHEsh, SBBEBEERIEMT2H0
ETRIND T ENSHEBERERMBEMED 1 DIT
o TND, &BFINKOEADICHEL, T
OHNE, R, BYREREOERKEREEZAL, &
KRR I B OB BRIT R 2 S B BRI T OB
R ROR T 5 & &I, HEYWEZED K
[T OEY (KiT) D% < IEREEZTE S KikE I
MEIND. T LINF—HERIEEE ICHE SN

SEREERLR Y (T 607-8414 HUHK T LAl X kE H AHT 5)

e-mail: mizutani@mb.kyoto-phu.ac.jp

FARKREE, Rk 13 AR H AR SRR 2T B ER I B
BOZEZNSL TR LD TH B,

Key words—allergy; rhinitis; pollen; cysteinyl leukotrienes; nasal blockage
1. [FL®IC FPURNLL T O Z & <UL S N 5 fE eI

TLHHERTHS (Fig. 1). T/abb, HiEIZEK
BEICIRINE N7z, <707 7 =2k EDHIREER
fMifgickoEzh, Znz THRNE#ETZZ
& 12 & D interleukin-4 7% & @ cytokines 2 M4 L,

IN 5N BMAICIER L T IgE HURDEAE I NS,

IgE FUARIE SRR O R A i I & U TREMEIR
BN L, H2HMOBBOMRAL IZHURED IgE
PURIZH &9 % Z £12 X D histamine, cysteinyl leu-
kotrienes (CysLTs) 7% & @ chemical mediators 73if#
BEEN, INoDHMZERBTLSZEICRDREIET
5. EBRIZT VIIVF S REEDSRFTICHREE
EaEfr5 &, AREICS Ued, STt LD
SEANEDOLNS. ISITHRIEVDRLUIBEBEZEIN
% 2 EIT XK TEEKRUERE( L 7= B TR



2 Vol. 123 (2003)
Respiratory muscle
Mucus contraction
Motor‘r:erve
-
CNS
. Trigeminal nerve
o
Lamina propria <

Antigen-IgE reaction
and mast cell
activation

‘IgE formation and
sensitization

Sinusoidal vessel

Nasal blockage
(early and late)

Fig. 1. Schematic Diagram of IgE Formation, Sensitization and Activation of the Mast Cell, and Subsequent Allergic Symptoms In-

duced by Antigen in the Nasal Tissue

APC: antigen presenting cell, CysLTs: cysteinyl leukotrienes, CNS: central nervous system, IL-4: interleukin-4.
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Fig. 2. Time-Course Changes of A) Biphasic Nasal Blockage, B) Sneezing Frequency and C) Nasal Hyperresponsiveness to LTD, In-
duced by the Antigen Inhalation Challenge in the Sensitized Guinea Pig
Data represents the mean=+S.E. of 12 animals. NS-NC: Non-sensitized-Non-challenged. S-C: Sensitized-Challenged. sRaw: specific airway resistance. *p<
0.05, **p<0.01 compared to the NS-NC group. $p<0.05, ¥¥p<0.0lcompared to the NS-C group.
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Fig. 3. Effect of A) Naphazoline on Early (1 hr after Challenge) and Late (4 hr after Challenge) Phase Nasal Blockage Induced by
Inhalation Challenge and B) Evans Blue Dye Extravasation in the Nasal Mucosa in Sensitized Guinea Pigs
Naphazoline (0.1 mg/kg) was i.v. administered 55 or 235 min after the challenge. Changes in sRaw were measured 5 min after the respective administrations
of naphazoline. 1% Evans blue (1 ml/kg, i.v.) was administered to the guinea pig. Data represent the mean=S.E. of 9 or 10 animals. NS-NC: Non-sensitized-
Non-challenged. S-C: Sensitized-Challenged. sRaw: specific airway resistance. *, **: p<0.05, p<<0.01.
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Effects of Mepyramine and Pranlukast on A) Biphasic Nasal Blockage and B) Sneezing Frequency Induced by the Antigen
Challenge (7 Days Post-Challenge) in Sensitized Guinea Pigs

Mepyramine (10 mg/kg) and pranlukast (30 mg/kg) were administered orally 1 hr before the challenge. Data represents the mean+S.E. of 12 animals.
S-C: Sensitized-Challenged. sRaw: specific airway resistance. *p<0.05, **p<(0.01 compared to the respective vehicle-treated groups.

NOS (2T RS % EHRA! (constitutive, ¢) &7
EAl (inducible, i) NOS MHI6NTW 5D, AFTE
¥ % AW AR U T2 IR IC /e ')V
Ty MCAFEMERAI T TEELZSEMHAICHL
T, IR INOS fHES TdH % 1-N-(1-iminoethyl)
lysine f U aminoguanidine Zfil&E L THIT & A
EMBEDEEHASNIRY, LEN>T, BILEY
RERWERY LIVF—HRRETIVICBIT 2 5
X, INOSIZLBHDTILI7/R< cNOSIZTKDARKSE
N7z NO v Lz LR (ROIME EiE D 7T
) ICKDFEELTHIERZIINSD Z EDHR R
IN5.

& 512iE, P histamine 3 T & % mepyramine D
BHEIWTNOREICHL THiFE A EMFHIZRS
W, ZRITH LT, CysLT, #$H13 Tdh 5 pran-
lukast D#% A% 5IZRIRED EFITH L TREE A

EMH RS I, BREOZTNZRMAHT S
(Fig. 4A). Narita 5233, Z Z TR LUIZEESE

EE3E TR HEERAWEELEY BT LIV
—MHERET)OEMIZH LU T pranlukast 7% [F]
FROERZETAZEE2MEL TWD, LN T,
CysLTs i3RI MO S EAICIZIEF E A EBIE LIz
N, EREEOZTNICRKELSEEGT 2 LAvE< Rz
INB. EFRMD S pranlukast 12 & o THIH]
S5 Z &, pranlukast JLEIC K DHIEIS NN E

B 13 naphazoline T K D HEKI/EETINL T Y D

naphazoline O HIFREICE TIEIF SN2 0w &
(Fig. 5A), & SITITERMEICE D 5N 5 i ik
D HERIE pranlukast (2 X D MFHI S N/ & (Fig.
5B) & U, pranlukast [ZfMERHE Tid/a< &L
TIMEIREZIH T2 Z I K 0 EREO S 2

flyFzbnEEZAENS.
EREDRAEN S, EFRIEORAREBRTIE, EA

E N7z CysLTs 23 SRR & D N L @ CysLT,
SRR ORI Z I U THE NOS Off ik L2 h
IZHI&EH< NO OFEAICEID EE L TIMELERE
— MR G i Z SN TEANFIET 287
NEFELRHDOEEZENS. LirL, BIRHED S
BTN DS & FBRIC cNOS Z Gk L T4
INBHNO Lo THIEKE I INSIMEILER (K
O BEEDTTHE) ORERETH 20, WTno
mediators NI NEFEIED2DONITDONTIIHAS
MTIE7R W,

33. KLrHhOREHE <LrAHOREBIC
BS L TlL, %1 histamine 3% T & % mepyramine 7% 2
DIBLZMH L 72Dt UT CysLT, #HiETH
pranlukast |34 < Il # R 72> 7= (Fig. 4B).
INHDOZEMNS, INETIKEALNTVWSLT &
<, j##EL 7= histamine 23HI R MK KD H, 2%
WZEFIUTHZ LKL LeAHiREMT L TEE
U CHEBMROEEZSZE I L, & ORI
NRHEL TS LeARHBELEZbDEEZLZ SN



6 Vol. 123 (2003)
A) Late phase * B) Evans' blue dye extravasation
*
11 |
20F
oy _
8 2 |
§ £ 18|
[
E o5} ;
Q I )
T 216
E, 7, 3
z ] [
© (7]
g, 7 £ ol
5 I"! I" m A
-} k-]
c €
8 '|' 312fF
o £
l <<
05 | | - m
O —
— —— Pranlukast
naphazoline pranlukast —
naphazoline NS-NC S-C
NS-NC S-C
Fig. 5. A) Effect of Naphazoline on the Pranlukast-Induced Suppression of Late Phase (4 hr after Challenge) Nasal Blockage In-

duced by the Antigen Challenge and B) Effect of Pranlukast on Evans Blue Dye Extravasation in the Nasal Mucosa in Sensitized

Guinea Pigs

Pranlukast was administered orally 1 hr before the inhalation challenge. Naphazoline (0.1 mg/kg) was administered intravenously 235 min after antigen
challenge. Changes of sRaw were measured 5 min after naphazoline treatment. Data represent the mean=+S.E. of 8-10 animals. NS-NC: Non-sensitized-Non-
challenged. S-C: Sensitized-Challenged. sRaw: specific airway resistance. *p<0.05.
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Fig. 6.

Challenge (2 Days Post-Challenge) in Sensitized Guinea Pigs
Mepyramine (10 mg/kg) and pranlukast (30 mg/kg) were administered orally 1 hr before the challenge. Data represents the mean+S.E. of 12 animals.
S-C: Sensitized-Challenged. sRaw: specific airway resistance. *p<{0.05, **p< 0.01 compared to the respective vehicle-treated groups.
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WH 2RI IDNDITH LT, #@EEE2EL TWHEE
DPURERITK B < U £ AITH L THi histamine 3
ERBEICZNZMEL 7= (Fig. 6B). L7=hto
T, H55HBFITBNTIE, CysLTs i FEHZEHEL <
EEENIZS Lo AZTIE S 852 2 LR < RIE
INBD, INNEOXDBIERAWFICE D FRIET
ZOMITDONTIIBIR R TR LA 5 Al lZfF T
20,

—7, BmIN-EFIC LU T, P histamine 3
@ mepyramine {3 FIRFE K OB FE M D W3 1D S B
IR L THFIE 2R L, pranlukast 13 5B HUE
EHLBWY LIVF—REREDOEBICBNWTALN
%0 EFARICGERED S ZIGET 205257,
FIREPE D S & KL 7= (Fig. 6A). T 5Dk
BED, BRRBUEEZET 27 LIIVF S RFER
1213 histamine K 7X CysLTs 125 LU CTHY 5 M 72 i@
REEIZH O RSB I N T NS Z E2Mm<RIET
5H5DTHD.

4. &HYIC

EE, 7 LIIVF — MR K EE ORItk
W, AREFEAE T BE 9 D HLARAY [ CNER PR OB FE 2 8
EMLODH0, A0 REIZILHT 2R 2R
THHREY ORENR N5, FEEY ORI
in vitro EBRVIARAFIRTH D5, in vivo EBREIWME
FTIVIZERIR TR AR/ 2B 2 49 % LTl
WD THHATH D, AWTIE, AHETHFELTE
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Z, BOBRLY LINF—MHRREFEI LI LD
TELHRETTNIIOVWTELLTHRRTE ., &
TV & W2 BB EITIC R U CysLTs 287 L
NF—MEREHICTBWTERD quality of life 2 (K
T8 5% 8H %% T 5 chemical mediators O —7i
THHIEERTEEDIZ, < LoAHARENFWTT
HEIZHEAGEL TW ARt b R L TE k. 718,

KETIVCKDHERDBFTNT LIVF — MR KR E
ANZ XL DFRHAR O HIGREDORIEO—B & L
TR DZENTENTENTH 5.

BE AR, EEHERRFEEEEEEICS
WTITONZbDTH D, #ih, TiE, JHitEz
B30 F LB BB E<HILEL BFET
—BLERICETIMRICH VL O EZESE
£ U7z AR A0 M 2z i R sh Bl N K g
TFIIERICHZ 0L DYEEEEZTLZRARKE
BRFHSEERT R ERICEH WL ET. £
7z, AR EHETDICHZ0 THHESE LR
BB NICHEB O S A ITHESEH WL X
T, IRBARVE O —EII A B AT & B 52
I & > TIThbN/=H D ThH 0 fi TRGE W
LET.
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