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AL THOEBE &

BALF bronchoalveolar lavage fluid

BayCysLToRA 1-(5-carboxy-2-{3-[4-(3-cyclohexylpropoxy)phenyl]propoxy} benzoyl)
-4-piperidinecarboxylic acid

CysLTs cysteinyl leukotrienes

DMF N, N-dimethylformamide

FITC-BSA fluorescein isothiocyanate-conjugated bovine serum albumin

FITC-HSA fluorescein isothiocyanate-conjugated human serum albumin

¥yGTP gamima-glutamyl transpeptidase

IC3 inhaled corticosteroid

IL interleukin

LABA long-acting 32 agonist

LAMA long-acting anti-muscarinic antagonist

LT leukotriene

LTRA leukotriene receptor antagonist

MC methylcellulose '

ONO-6950 4,4'-[4-Fluoro-7-({4-[4-(3-fluoro-2-methylphenyDbutoxy]phenyl }ethynyl)

-2-methyl-1 H-indole-1,3-diyl]dibutanoic acid

OVA ovalbumin

PBS phosphate buffered saline

SABA short-acting B2 agonist

S-hexyl GSH S-hexylglutathione

sRaw specific airway resistance

Th2 T helper 2 cell

Tris Tris(hydroxymethyl}aminomethane
WS wellsolve
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R TTUNVARANSET NI A MED CysLT ZBEEEHHEIL, [ EORENGBEIEE TD
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BEVEEBIC T 2EMFHEL LTEHShTWa., —F, CysLTi RHEEBEREOHRIL, =
NHEREL THDBEORERTRFSLENTEY, ZOX 5 RBEICEBVT CysLT: ZEFME
BEELTHWBARENERH D, L LENE, CysLh ZEERREST3REIHMEBEETTANEEL
IRIpolele®d, FHO CysLT REGRKHIEOABOAZ EFEOREFITITIZBAR b o /2.

OB EETVEREEL, CysLTL ZREOKEBILRITAHREEHLMICTA.

OCysLT % EFEHNE ST HELTy PREMETT/V, OCysLLZEENEETHTLEY BT
FTT74TH—ET N, RUOQt MREUERDEEFINEETT L& AT, CysLTs ZEMEEH
RO EBFREOHRELFAM L. ATy hO CysLT ZEMKIE LTC IZ L > THEE(EEND
2, LTC4 RAEEA TIHESHIIARB SN D728, S-hexyl GSH 2BV T ZHEMFHI L.

S-hexyl GSH #4LE L7 ENEy MILTC & RASHFER, CyslTI REBERETHDELT
s A SRR FE SRR B IR O KOE R R L BB B O T & T BT o= 7 — k
Sy VU IERB bR, £, Shexyl GSH #AE LIBIEEAEy MIHREFRE LIHAIC
X, BT AH A NTEEH SN WBFRNEREREEES T T 7 4 TR RISBHER IR, =
NODFEGEEFRE TCHDIAT A FOREXLRRICLVAREICHH s Z L3R s,
TDE S REPHTETNMIBWT, CysLT: TEGEREHES CysLTin ZEGHRETH S ONO-6950
MELTFNHA e LEIBFEPERCAT 24 FOFEDHRETR L. b MVRIEEBRE AW RET
X, 2 FIDEROREXEBEOTBCBWT CysL ZEEOEENERESH, 2053 LD 14
T, FUERIERIC L5 BEEROERMINEE ONO-6950 BT F I A b X0 Bl Liz.

AHFE CHEE L7287 013, CysLT2 35 L < 1Z CysLTin B A EEREOFZMEFTHR CysLT, %
BREOBREWATICTREEZ DN S, CysLT REMIL, FRHUEIERA I E F @M TTEE I &
S THRMTERELBIERBITILIZLY, EUFADNA MRYREET LIZ WIHEBREDORKIEID
BELTWAHREERSH DD, ARFEEOESFHMECEEBRLTFETIBOLEZLND.

D ARHFEIC LD, BEIFOREITWETAREETH D CysLT) ZRREIE IR 2 R T KK ERE

%ﬁ%iﬁ@%®ﬂ%ﬁmmCthﬁﬁwﬁ%<@5bfwéckﬁ%ént.it,ﬁgﬁ%
FIREZR CysLTin BRI TH S ONO-6950 23, BEEOM BISHRE CIISIRA+o2REICR L
ThHIREZ R TE- 2 BRERE & R AFREENRZ X BvT.



F

E

RADTEZHEIL, REOBERE, [EXFEHIEPCRBLWIC X 3 THMNRKERSE, [iEiE
BSERBICL - T, REMIKEI &R ShAEEMEER R %, s, FRUE S O B AR TR T
BB BIEAEMIPRRETHY, [EDOBEBMESE VLRSI L rREmIchHD L ENT
WwWan

TEROFBOREITESEGERETHY, w77 7y—, EWMNE, FEEL, THH, B, &k
HjE, KoE LRTHiE, [OETES, BAY 8K, SESFRREOLGICESMial, Zh bHias bE
A - EEEENLD Thl, T2 FH U ThI7 ¥ A b AA VERFIHNVAT 4 = —PEMIELE 5 =
LI Lo T4 2B ETEHT 5. RbFEIREERE LT, L4, IL-S5, IL-13 %O Th2 %+ R A1
BEASOMEHR R - SRAMIL PAFERER LSRN B W TR RR IE KB SIE N I BT WA 29 | —E 0 BREH) - BHA
FRCIBVWTIZ IL-8, 23 D Th17 ¥ b A VEERME ) FPRREMNDTEREDRDLNDS 50 | Kl
RIEBFFRET 5 &, KELEMRORBERPREFEHFOWREL, T 5ERBR TH D LRTIE
K, HIETIREFRS EE TEERICESOSEY ©F ) 7/ BREUEREER, SERENTIZED sh,
RERHE L HE LERLZBEELRICED. #£-oT, MERRELERBICEFET S LTI, SERECH
il & RESHRIC L D RIEFERDPEETH S.

SELRBOWIEEE, FEERBICERST 5000 TREEFER) LWERIECHLT 200 1%
TEIRIRIE) oyt oid V. BIFEIRCE, MAEER, S8 XIREA, Em#E & a5
BERSND. BRI, BARRRKREFRZTRTRART 24 K (Inhaled corticosteroid, ICS) ASTEHT
AT 9T 1~4 OWTRIEBOWTHE—RIREL Jh, ICSI2X D3y be—ABR+oEals, B
IR FME B Hli3%E (Long-acting B2 agonist, LABA) , 1A = h Y= HRE, FA7 4D vaEMEh,
RERAT v 7 3 L LT EREERMEII= U 3 (Long-acting anti-muscarinic antagonists, LAMA) , &5
ATy 7 4 TIHREBOAT A FELSEI GE JilEMBmahsd. £, ThoEHFHELERALT
WHIZH D LT RERESE CEEICE, ERHEERME R WI%ZE (Short-acting B2 agonist, SABA) , #
ORATaA RRTFA7 4 U UBRRERREL LTHERENLS.

VAT A =aA a3 b U3y (CysLTs : LTCy, LTDs, LTEs) §%, CysLTiZAEEEN U CEEHILHE, o
TEMETTIE, RS, PMEREESEOEBEERERL MY, FITUABR MREUT AL R MED
CysLT) ZEAHFIZE DN BT 2 —EDRRKRMEZR SIS TS M2, LirLigdd b, CysLT)
ZRAERERLE ST 5 BHEOREE TIRZEODRITIFRT4 L SN TS B, —%, CysLTs D
ZEEL LT, CysLT ZEMOMIZ CysLTa ZRENEFET S 519 | CysLT. BEEIZ OV TH, KiE
LR, SOETIRMHCRIEMM LICREPHEREN TV B ) 1118 | CysLT) ZEGETEODEISF+45
2 B EE ORBILEZAENREESE L TW B EREERZ 2 b, CysLT ZHEEHETIEER CysLTin TEHK
RN RIBRIEL 22 ERERHD. L Lens, b FORBICERIL, A CysLT, Z4A{HEHS
B 5T ARE XM EETVREE LR Mooz, THE CHIHIEAWERDO DD R J—
=27, HEMEEPRIRICI T B CysLT R EDBEEIRITICRR B H o 1. '

Z ZTAME T, CysLT: ZEGENEESTHREREETNVERGTF7 47X —DFAVEy bETF
RS L, TR CysLT: REMEHIE TH 5 BayCysLT:RAY % H\W T CysLTy A E ORI RE %
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BT L7z, 27, $iELO CysLTin BEEHEHIE ONO-69502 K (f BayCysLToRA 2 AVVT, KEOT L
F—BUMTET D CysLTa EEFEDRENZ DT HIRET L.



FH1E EEELTY AWK LTCBAIL L AREAETF /L OBE, KO CysLT B4
FEOBERENERENZONT

-
Tl

K[E ST EDIRET T L OERICK, CysLTs T A REDORKISHERBEA TN HTNEy MHRELH
WHENTEEN, TLEy bO CysLTLZEETE F CysLT: ZBREERRY, LTG IR I > TiEELEN
HZERHEHEMIERTHWS 1820 (Fig 1) . LaUEEE, LTCHE, £ENORBEEBETHDy I
IV TFUARTFEF—F (yGTP) I Lo THPONIRI SN AH7) 22 | Ty MNBWTER
ROBNBD CysLTs 12 L AW BRISNIZE CysLTy ZERENTARISLELONDG. TIT, FFET
X, LTCs DA ZEMEITHZ LI Ko T CysLTa A HETEML IR B 72DIC, vGTPEEAIE LTS~
FINTNEFZ Y (Shexyl GSH) BFER LA,

BEWCE 2 1, S-hexyl GSH ZHLE L7144 T TR, LTCiH CysLT ZEEE N LTHEFFTEALE Y bD
RENFEEBEREBITIEEFZRELTHDIN Y, CysLT1 ZEBENTIDTENHE & OEVR CysLT: 52
FAEOTE TR BB DRENIE ST,

ARETH, CyslTy BERENTOIREMEOA D =ALERLNCTHHIC, RETELVEY b
7 CysLTs AL & o TEEOM EDRIEBICEE U KEAEET NV EEE L, CysLTs TEBERER
CREZIEEOBREBRT L.

[TC, _—> LTD,

I YGTP
{Human
CyslT, receptor CysLT, receptor
LTC, —_— LTD,
P YGTP .
| Guinea pig :
v
CyslLT, receptor CyskT, receptor

Fig. 1 Differences of CysLT-ligands binding affinity te CysLT receptors between human and guinea pig.
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1. ERE/
IEFHEATY MILTCERAIEDIZ LIZLY, Cylh R EENTIRERETCT LEEBELE.

2. ERME R CERFE
2.1, ERIMW

HEME Hartley R ENLEw b (AART R A —-RERSt « ARRREEER 5 BEh, RSB 6~7 88 %
HRALE. AEFRA—Y (W:320mmxL:550mmxH:350mm) 2147 —P%0 5~6LIRAEL, RE
24+2°C, W S5E15%, HR 100%HEAMRIC T 1555 B /BRI, BARET A 2 v 12 BER0 (B0 ; 8:00~
20:00) THE L. AHEHMPIZEREFR LRC4 () = ¥ NVEERTERERSH) ROLKEK (B8
FAAKEERE) FEREIREEE. o, ERIZBHIEMSICIVAEL, FF— Vi 1~2 B 1 ELLE
DEECRE L. RERERCEYEEEL, —RREBECEEORVEWEHEA L. AR/
f LEHRAST TFRAR BWERRECET 0]’ 2WFLTERLE.

22. HE

LTC4 ¥ (Cayman Chemical Company) iX-80°CTRFEL. EAETHI =¥ / — A EBERT AT THE
%% Z@7=1%, Phosphate Buffered Saline (PBS, Life Technologies Corporation) % FV T 10 ug/mL DIREEIC
EREL, BETSUTPRS TRk Uiz, BREIDK ETREFLE.

S-hexyl GSH (Sigma-Aldrich Corporation) % 5°CCRAFEL, S-hexyl GSH (Z%E /8D 1 mol/L KEE{kF-

MY Y ARER OAEBRIEHEEMA T 60 mymL OEERC L, EERAEIZ X ) SRS dr.
TR R - T CREFE L.

Montelukast (*E 7/ A I, Sequoia Research Products, Ltd.) % 0.5 wiv% A F/E/ 2 —A 400 cP IF
2 (0.5 wiv%MC, REH, TR RS 2%, A/ vHOISE ULEE BT 0.03 mg/mL
DWW ERE L.

BayCysLT:RA;1-(5-carboxy-2-{3-[4-(3-cyclohexylpropoxy)phenylJpropoxy }benzoyl)-4-piperidinecarboxylic
acid {%, HMED 1 molL KBE{bLF MU U AERERMULE, 1vl%D U =AY T (1 vol% WS, ¥
S VAT) EFEESEREMLZ, BERLAEZHEL T2 mg/mL BREFARL, FRETEXLT
EERTF L.

2.3. WETELEy MBI 2 REBEEOFER L KEEROFE

ARy R E E - F B Y T A (T5mgke, ip., VARV FLE L)y T ukERER)
THREERE LIZEAEY PEERMICERE L, BMELFERLTIEZBLE, [REZOR LAY =5
VURERTA LT, R =F VMBI E EERATRERERE (Model SN-480-7, #E&tti 7
JBUERD IR L, ERE 4ml H, BEEE 70 B O TATRR L. R =F L ORIIRE
W B L7 E% (PNEUMOTACHOMETER, #E&ttT s - 74 - B— - x2) 2BV, BREE Win-
PULMOS-IIl (Version3.6, #R&fbm b - 7o » = = R) L VRELE. £k, EHIRCHT—F
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AEFBALT, 1vol%WS, BayCysLT:RA, S-hexyl GSH B UNLTCs DR GRRETEIRE Lz, MEENEE
Ll Z & 2R LI LT, BEIRCEBEALLED T —F A2 A LT 1 vol%WS &3N3 BayCysLT2RA (1
mg/0.5mL/kg) ZERURIIC bolus 5L, #9 1 43#£1Z S-hexyl GSH (60 mg/mL/kg) (28] &MV T LTCs (10
pg/mL/kg) 2 FARPIIC bolus #5- L7, BEHZEBIT, 10 B, /mL ~ %) EH4ABHAER (19 0.5mL)
ERE LT, AT —TANCEETIEREERICRS L, BRUES LTC: 5% 10 2L ERE L
%, [EEERCHESTTRABEREZRE L. BRERENESRE, ATHREZEILL CEHEE
BB X

FELTAHAR (03 mg/10mLkg) 1 LTCsWEAD 24 BEREIRNIZR DS L, BayCysLT:RA it 1 SB1iCH:
ARAIRE L 7=,

H, T TFAHA B (03mgkg po.) iX, LTDs (0.3 pgke,iv.) IZXBENE v bORBEIMEFRIZ
WHTAZ L EMBLTND 26}. BayCysLT:RA (Compound A & L-TEEHE, 1 mg/kg, iv.) I, S-hexyl GSH
FHE UImELTy MEBWT, LTC (15pgke, iv.) 0L AR EMEEZEEICIHTS 2 & 2RER
L,\Z‘D 25} .

24, HETEAEy MBI 2KENMEOHER & [EBEILR OB OFE

REETOTLEy M EFERERANERF v VA~ CBEEL, LTC EHL T LTDs BRARIOTIE DMK
EEFTIAT7e— s FUFRAEST T 71 (Win-PULMOS-1, &tttz h - 74 - E— -2 X) iTkb
I L7z, S-hexyl GSH # L < #X BayCysLT2RA % W A RERIC-OWVWTIE, CysLTs WAEMNZE/AT Y b
OMERIRE i35 Lie. 0%, BE T2 U AET v o —RIcE L, BEERRXT 5149 (NE-
Uo7, A hmgrast) THE L LTC, 2pg/ml) & BRI T T 1 SHRARE Lt (RE: &KX,
HWROKFE : 3mL) . BARER, HREOKEERME (specific airway resistance : sRaw, cmH»O/mL/sec)
PRETDHZ LT L ) FERES A L7z, sRaw ZHIE LB OEYE, BEEORY MLV E S —L
FRU T A (7Smgkg, ip) IZKDRRERT TRERE L 0 BMBSE S, MEilit, EENIERRER

(TK-101 CMP, Unicom) %MW THEEOEBEEZMELE.

2.5. FORESAERE R o ER

i DFERBEZRE LT, S-hexyl GSH FEALE - ALE T T LTC WA LIz a3 b r— L HOEFIZON
THL 10 vol% A= U R C—RBEE Lz, BELNEEE A7 70 aB L%, EE 4 um
OWYEIFTEERL, ~= T Vv - 4Py (HE) $EREfTo7

2.6. WEEHERAT

FEEtSERUMRATIZNE, SAS 9.1.3 Service pack 4 (SAS Institute Japan) and the linked system EXSAS Version 8.1
(CAC, Exicare Co.) % V.
PBS W AR & LTCa R ARE L DB Dunnett OZEILBHZ K W ITV, FEAHEZ p<0.05 & L.
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3. EBRER
3.1, BREETENAE Y hOD LTC RN 512 X 2 KGBINHEIZ X2 CysLTs HEHEEDZhE

S-hexyl GSH FEAL{E T TD LTCy IZ X B RIEINHMGIL CysLT) ZHEEERETCHIE L TNLAA Mo d-
TITTEELICIH &z (Fig.2A) . ZHUTH LT, S-hexylGSH (60 mg/kg) % 4LE L7-3HE D LTC I
L DSKENMEITE T AN R D TIHAHI ST, CysLTy ZREFHEHIE TH D BayCysLT.RA I X - T5E
fiHfl S (Fig 2B) . ABUSHL, LTC, HMALEIZ X 2 KB & S TRRMNTH D, RN
30 AN OFRFARITER D biviedo T (Fig.2A BUR2B) . %72, S-hexyl GSH #LE @ control D fifiiXIE
LB T DML E_THEL THY (Fig.2C k1 2D) , HEAAMME CITMEE3TH b iRz v T2
K[ROPFE PR S iz (Fig. 2E BT 2F) .

A Saline B S-hexyl GSH (60 mg/kg)
120 —e— Control 120
c 100 —A— Montelukast s 100
%E o —B— BayCysLT;RA g'g o
BE g
&8 60 §§ 60
= ot -—
5° 40 S 40
58 6%
@ 20 o 20f
0 ; ; n . : i
0 10 20 30 0 10 20 30
Time after LTCy challenge (min) Time after LTC, challenge (min)
C  Saline-treated control D

S-hexyl GSH-treated control

F  S-hexyl GSH-treated control

Fig. 2 Effects of montelukast and BayCysLT;RA on i.v. LTC4-induced bronchoconstriction in anesthetized
artificially ventilated guinea pigs treated, or non-treated, with S-hexyl GSH.

(A and B) Effects of montelukast, a CysLT; receptor antagonist, and BayCysLT2RA, a CysLT, receptor
antagonist, on i.v. LTCs-induced bronchoconstiction in anesthetized artificially ventilated guinea pigs treated with S-
hexyl GSH. S-hexyl GSH was i.v. administered at 0 (A) or 60 (B) mg/kg 10 s before i.v. injection of LTC4 (10 pg/kg).
Montelukast (0.3 mg/kg, p.o.) and BayCysLT,RA (1 mg/kg, i.v.) were administered 24 h and 1 min, respectively
before LTC4 administration. Each point represents the mean+S.E. of 6 animals. (C, D, E and F) i.v. LTC4-induced
lung air-trapping in the lungs of a guinea pig treated with S-hexyl GSH. Air trapping was assessed macroscopically
(C and D) and histologically (E and F). S-hexyl GSH was i.v. administered at 0 (C and E) or 60 (D and F) mg/kg 10
s before injection of LTCy4 (10 pg/kg).

51F) Sekioka T. et al., Er. J. Pharmacol., 2017, 794, 147-53.
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32. REETEMEY MIBIT D LTCy WA O SGBEHE & O AR ORI 258

3.L.2BWT, BREETE/NLE > ME S-hexyl GSH Z#4LE LT LTCs ##RNFBET D Lick-T, =
T— b7 o7 e [ERAENERINAZ L 2R L. LLAERS, AEHET T, [ENFEE
AL 30 53 DO EBRK TR A TIHITIELFA OB IME ILRIETH Y, ATHRRIT L B0 500 WERAY 72 i
BENAECTWDRIREMEBR T EHERVWEEZ b,

Z T, BEERTIZRVWFEFHDORE T LTC % B BRI BRI RRIC= T — 7 v B IBRAET
LHNEPERE L.

S-hexyl GSH (60 mg/kg, i.v.) ZMLE L7=HEETOE/AEy MM, 1HL<IE 2 pg/mL @ LTCy % 1 43
WABRBETDHZLITED, BAS~IS R E—7 LT D KEEM (sRaw) O EFRAL LN (Fig. 3B) ,
LTCs (2 pg/mL) WAFETIE, sRaw EFHIfEIBA G T — + T v B0 VRO OFFEOHE KA HER

ht= (Fig. 3A X U'3D) .
A (LTC,, 2 pg/mL)
PBS

60 min

-0~ PBS
-8~ LTC, (1 pg/mL)
- LTC, (2 pg/mL)

sRaw {cmH,O x mL/(mL/s))
[=2]

0 10 20 30 40 50 60
Time after LTC, inhalation (min)

C (LTCy, 2 pg/mL) D (LTC,, 2 pg/mL)

Tt 8

N R

-

LIRSS

iif

sRaw (cmH,O x mL/(mL/s))
Whole lung volume (mL)

0
PBS 5 15 30 60 PBS 5 15 30 60
Time after LTC, inhalation (min) Time after LTC, inhalation (min)

Fig.3 Inhaled LTCy4-induced bronchoconstriction and air-trapping in S-hexyl GSH-treated conscious guinea
pigs.

Time-course changes in inhaled LTCs-induced lung air-trapping (A and D) and increase in specific airway
resistance (sRaw, B and C) in guinea pigs treated, or non-treated, with S-hexyl GSH. S-hexyl GSH was i.v.
administered at 60 mg/kg 10 s before inhalation of LTC4 (A, C and D: 2 pg/ml; B: 1 or 2 ug/ml, 1 min). Each point
or column represents the mean+S.E. of 4-6 animals. 7 and 777 statistical significance as compared to the PBS-
treated group was set at p <0.01 and 0.001, respectively.

51/) Sekioka T. et al., Er. J. Pharmacol., 2017, 794, 147-53.
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4. BE

AEITIL, S-hexyl GSH #LE LIeFEETEAE Y MILTC #BASIEDZ &L Y, CyslT ZAE
BT ARERAEET VEBELL.

S-hexyl GSH #4L& L 7= fRER TE/LE » MZ LTCy B BRNER S U7B58120%, S-hexyl GSH FEALE D
B CHRS bNRNTI T — by BV R SERERRER SN, L LANRD, SBIHEEE
30 HEIER TIRIE 2B OB B LEILERIETH U, LTC 12 & D3R [E R HIHEC ARSI b
2T Z LI X B YENRMEERE LTV S BRIERTE RN R 0T, B, AEREFHET TRATH
5RIHBZEIT E BN T TORSMEMFERRECERd, ATRKEB LAEEERB LTS AE
PEDSRIR XL TN D 27029

ZZ°C, S-hexyl GSH ZAE LI HETEAT » MIEFEN TRWEE D LTCy WA 8T B IR
ERAELEEZS, ROPREEERO LA L7 — I v OV BERSNE. o T, FREFTORS
T, CysLT:Z&ER, CysLTI BAREENTIRENME L 0 bFENRSKENGER T — T v Y
TEFR LU CHRIESER . UER, MELCE-miEdSEVEESLbhiz,

=7 — b7y B FNRIECR T 5 ERHINGE, MESORECEEL TR P, EEEETIIHA
SBNRET— Iy B IBROLNADIIH LT, FEEEE TCEROLNR2VI ERFEIRTH
50 Efe, EEWMSBECHEELCFEON T, RERERBTARER)EFT Y VI/BRELTNS
EERTNG I | 5T, CysLTy %A MFIL, AETWAICBT 2REEEFREICES L TRBY, BEE
FlIOFEFRICB W TEERER 2 H- TV A AREMREH S LHEL NS,

13



E2H LTCsRAIIZ L AREHEIZSIT S CysLT: 2R G OMEEEHZREIZOWNT

1. ZEBRE®

#1HiTiX, Shexyl GSH #ME LEFETOELE Y MIBWT, LTC PRAIL L - T=7— 5
Yy T RS TENGRENS B ENBZ L AERSNL. LELEES, ARGIEET S
CysLTs A OTEIES LTCy DIEFMERH TH 5 LTD 12 L 3 BV F IS & OBV TFHATH S 2,
CysLTs A REHERCR BT XIBEREZ BV CLTC I L A RIEAEIC BT % CysLT: T K OMEEATREI
WDV TR L.

2. EBRMBIRUPERGE
2.1. EEE
%1 2.1 &R,

2.2, I

LTCs R IRLTDs F8 (W9 % Cayman Chemical Company) 3-80°CTRIEL . HATHR Y /) —
NEBRERIAITERI RS, PBS #BWTENRER 10 KU 30 ng/ml OEEICEREL, HEICET
TPBS THR L. FAMZIIKETREFLL. _

S-hexyl GSH, E 7 /AR b &1 BayCysLT.RA OBFERURFRIL, & L& 22206, B FAh R
MOV TR 0.01 B TR 0.03 mg/mL O¥EK 2R L.

Salmeterol Xinafoate (¥-/LA 7 17—/, Sigma-Aldrich Corporation) IZEE THRIF L. YA AFo—
I N, N-dimethylformamide (DMF) #MNZ CEAEL, 5 mg/ml BREZFREE, AEAEEEHNT 0.1
mg/mL IZFHR L. ZHEEI 2vol%DMF EHEHEWE (2 vol%DMF) % FV T 30 ug/mlL IZFHR L
o, THEEEEIECRELE.

FITC-BSA (Fluorescein isothiocyanate-conjugated bovine serum albumin) X U% FITC-HSA (Fluorescein
isothiocyanate-conjugated human serum albumin) ~ (\»9°#1% Sigma-Aldrich Corporation) IX4BRRIEIKIZT 4
mg/mL (R L, KT CEYRAE L TER L., R L7 FITC-BSA K U FITC-HSA O—EIZ-D\T
W, BRI L DR LR SIIRIBEEYE (BALF, bronchoalveolar lavage fluid) DL LiE% AV TE
REAIR UIREHRA T AR LT

23. HETEALEY MBI 2RENMEOFER & SOEBEH R O O M

HETOENLE Yy FEPFRITRNERT S —ICEE L, LTC; #H L {i% LTD: BARIOREDOER
EEFTNT7a— FLFRAESTT7H (Win-PULMOS- 1, HAESHE=AL - TA « B~z 2) 2LV
e L7z, S-hexyl GSH #5 L < iX BayCysLT:RA % RV BRERIC- DWW T, CysLTs WAERICEAE Y b
DORMERARE VG L. 20, 8% 77 VAETF ¥ A —NIREL, BEFEERT 749 (NE-
U07, A A rEliatt) CH#ELELTC (2 ug/ml) #FLIZLTDs (30 pg/ml) % BREHRT T 14
MIRARSE L (A& : &R EROFR :3ml) . WARER, F77n— . FLRAFES T THEIL
Lo T sRaw ZHETHZ LIZ K D FFRIERZ M L7, sRaw ZRIE LicZoBpy, BREDO~V b
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SAAEFZ—AF U A (75mghkg, ip) (CRBEREET TREBER L Y MBFEX ¥, ME %, BAHE
AERBRLEE (TK-101 CMP, Unicom) &RAWTHMEEOEBELHE LE.

E2T N A B RO BayCysLT:RA DR E51EE, 21624 1ICfEo7-.

P AT a—/ (30 ugkg) i, LTC:# L<IZLTD W ABRED 1 HRNcB kAN E L.

M, TLTNHIA L (03mgke, po.) #, LTDs (0.3 pg/ke,iv.) X BEALEY hORERFEESI
I+ 5Z L FHERLTVWAD 26 . BayCysLTRA (Compound A & L CEE#, 1mgke,iv.) i, S-hexyl GSH
BB LT EALT Yy MZBWT, LTC (15ugke,iv.) KX 2RENELFEICIHHTAIZ L 2RERLT
b\é 25) .

2.4, TIEOMEFEREOFHE
HEETOERETALEY MZ, 782 b (0.1 mgke) &L <IEEETHS 0.5 wvIeMC (10 mL/kg)

EEOREL, A 24 FRARICEHOGRIRFENE Y FITC-BSA & L <k FITC-HSA (\W3hd 2
mg/0.5mL/kg) KT BayCysLT:RA (1 mg/0.5mL/kg) & L <IFEHETH D 1vol%WS (0.5mL/kg) 5L
7. EHICERTEFFRLE © S-hexyl GSH (60 mg/2mL/kg) BTN LTCy (2 pg/mL/kg) # L <IFEAETH S 0.1
vol%EtOH (1mL/kg) %542 Z LiIc XV RIEONEEREEZTLEX ST, LTCsBE 15 ki, ~v
rrAEHE = b Y 7 A (64.8 mg/mL JFIE#® 0.3 mL/animal) ZFFARNIES L, KEBESEEIRES © Kl g
EERTHM LA, SmONEE LB L T =2 —VERA, XS LKL 3.8mgmL 7 B=7
bY U AR E R EBRER 10 mL 23 - BT 58%4EEF 5 BT, BALF & LTEUR L.
BALF (3 LB (4°C, 3,000 rpm, 5min, HITACHI HIMAC CENTRIFUGE, = —# —RPRS3-3-439) -
DE TR T CENRTE L., BEOSBREO LEEEX LZRERZ L —F (Assay Plate, 96 Well Black,
Flat Bottom, Non-treated, No Lid, Non-Sterile, Polystyrene, Corning Incorporated) 2 200 uL 28 L, BHR{E
BUOREBHERY 7O EHEE (Bx:485nm/Fm:538nm) % Fmax v 7 27 L— h U —&— K%
DFEEY 7 b7 =7 TdbH SOFTmax PRO version 1.3.1f (BATE L ¥ = 5—F 40 REREH) CTHIE
L7z. FITC-BSA # L < X FITC-HSA OfE#HZ2 AW T, ZEEOKEMICRE L7 FITC-BSA HLL X
FITC-HSA JBEZEH L.

2.5. WEEHERAT

FEEHLRIBEATIZNE, SAS 9.1.3 Service pack 4 (SAS Institute Japan)33 X (U8 DIEB) 3 X 7 A EXSAS Version
8.1 (CAC, Exicare Co.)%& U =, '

FITC-BSA }. ! FITC-HSA OHEEHOBIFEIFSTICE, <~ 70— ) —F— (F max, AAE
Lo T —F 30 AR EH) 2HEWE.

PBS ### L < #X normal # & control B, control # & salmeterol B, control B & (LSRR, &{LE
WP SRR C DRI Dunnett D EREIC VAT, FEAEIL p<0.05 & L.
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3. ERRRE .
3.1. LTGRO LTDJRARGIZLE ZRETeNEy FORBEMHRUTT — 7 v BT 5R8E
TILRBEDEE

PARAT —v (30 pghkg,iv.) X, S-hexylGSHMABETFORETEAETY M LTC 2#BAL T3 i
T ENSKIEWNG L i OBFERE SIS L (Fig. 4A BRUV4B) . ThWH LT, LTDJWAILK
ZRIBINE & foBiEER:, VAT a—0 (30ugke iv) KXo CIFIFRL&MEI SR (Fig. 4C &
UH4D) .
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z 0l c 3
i =
[}

E 2

PBS Control Salmeteral PBS Control Saimeteral
rc, . LTC,
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5 $s5 2 3]
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Fig. 4 Effects of salmeterol on bronchoconstriction and air-trapping in S-hexyl GSH-ireated conscious
guinea pigs.

Effects of the bronchodilator adrenergic B2 receptor agonist salmeterol on inhaled LTCs (A and B)- or
inhaled LTDy {(C and D)-induced increase in specific airway resistance (sRaw, A and C) and whole lung volume (B
and D} in guinea pigs treated, or non-treated with S-hexyl GSH. S-hexyl GSH was 1.v. administerad at 60 mg/kg 10
s before inhalation of LTC4 (2 pg/ml, I min) or LTD,4 (30 pug/ml, 1 min). Salmeterol (30 pg/kg, i.v.) was administered
1 min before inhalation of LTC4 or LTD4. Each column represents the meantS.E.M. of 6 animals. 17: Statistical
significance as compared to the PBS-treated group was set at P < 0.001. $, $$ and $$$: Statistical significance as
compared to the control group was set at P < 0.05, 0.01 and 0.001, respectively.

BIf) Sekioka T. et al., Er. J. Pharmacol., 2017, 794, 147-53.
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3.2. S-hexyl GSH AEBETORETEAT Y MMIRBITS LTC BAILE 2KERERS=T—FF v B
st and a bl o oEREODHRE

BayCysLToRA (1 mg/kg, i.v.) ¥E, S-hexyl GSH #4LE L= BEE TENEy MILTC ZRASE T &
2 &5 SOEIH & MOBIEAEEH S0%ERIMEIL, EICELFADR b ORI . ORIEE
IEIF RIS L (Fig. 5SA RUNSB) . —F, TVFANA R (03mgke po) i, LTC X BM0i@
FEEEH 50% B EICHIH Lids (Fig. 5B) , REAUHRICH LTI3msEm &%= Lz (Fig. 5A) .
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+Bay +Bay

Fig. 5 [Effects of CysLTs receptor antagonists on inhaled LTC4-induced broncheconstriction and air-
trapping in S-hexyl GSH-treated guinea pigs.

Effects of montelukast (Mont), a CysLT) receptor antagonist, BayCysLT2RA (Bay), a CysLTa2 receptor
antagonist, and combination of these two agents on inhaled LTCs-induced increase in specific airway resistance
(sRaw, A) and whole lung volume (B) in guinea pigs treated with S-hexyl GSH. S-hexyl GSH was i.v. administered
at 60 mg/kg 10 s before inhalation of LTC4 (2 pg/ml, 1 min). Montelukast (0.3 mg/kg, p.o.) and BayCysLT2RA (1
mg/kg, i.v.) were administered 24 h and 1 min, respectively, before LTC,4 inhalation. Each column represents the
mean=S.E.M. of 9 animals, {1: Statistical significance as compared to the PBS-ireated group was set at P <0.001.
$$ and $$8: Statistical significance as compared to the control (Cont) group was set at P < 0.01 and 0.001, respectively.
## and ###: Statistical significance as compared to the montelukast (Mont)-treated group was set at P < 0.01 and
0.001, respectively.

5|Fd) Sekioka T. et al,, Er. J. Pharmacol., 2017, 794, 147-53.
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33. RETE/LEy MIBIT D LTC BIRNEREIC L 2 KEQNEF BEITECHTI /a2 bz
BEHIEOR
S-hexyl GSH SME T T LTCy Z##IRAIR G L2 BEDEAE Y S OFED MEFBRETTEIZ LT, £
VFNH A MIEERTH oA, BayCysLToRA (1 mgike, iv.) BTN BayCysLT:RA & ELFIH A B
(0.1 mg/kg, p.o.) OHFABETIZIETLLMRETR L (Fig.6A) . ZIUIH LT, S-hexyl GSH JALE T
T LTC, BRI 517 & 5 &0l 00 I BB HEIT 1T, BayCysLTaRA IEE RN &R & e d o e (Fig.
6B) .

A B
140 ~ 200 - T
7it
120
1 T
150
g 10- g
£ E
o o 1001
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2 60 1 o
O 40+ b
2 85 B 504
w (T
20 7
| | o]
Normal Cont Mont Bay Mont Normal Cont Bay

+Bay

Fig. 6 Effects of montelukast and BayCysLT2RA on i.v. LTCs-induced airway vascular hyperpermeability
in conscious guinea pigs treated or non-treated with S-hexyl GSH,

(A} Effects of montelukast (Mont), a CysL'T receptor antagonist, BayCysLT2RA (Bay), a CysLT> receptor
antagonist, and combination treatment of these two agents on LTC4-induced airway vascular hyperpermeability in S-
hexyl GSH-treated guinea pigs. Immediately after FITC-BSA (2 mg/kg) intravenous administration, S-hexyl GSH
(60 mg/kg) and LTCs (2 pg/kg) were intravenously administered. Each column represents the mean+S.E.M. of 15
animals. (B) Effect of BayCysLT:RA (Bay) on LTCy-induced airway vascular hyperpermeability in S-hexyl GSH-
non-treated guinea pigs. Immediately after FI”I;C—HSA {2 mg/kg) intravenous adminisiration, physiological saline
and LTC4 (2 pg/kg) were intravenously administered. Each column represents the meanS.E.M. of 10 animals. In
any experiments, BALF was collected 15 min afier the LTC4 administration for determination of amounts of FITC-
BSA or FITC-HSA in BALF supernatant. Monte]ﬁkast 0.1 mg/kg, p.o.) and BayCysLToRA (1 mg/kg, i.v.) were
administered 24 h and 1 min, respectively, before the LTCy administration. ¥ and 14f: Statistical significance as
compared to normal group was set at P < 0.05 and 0.001, respectively. $$$: Statistical significance as compared to

control {Cont) group was set at P <0.001.
5| F) Sekioka T. et al., Er. J. Pharmacol., 2017, 794, 147-53.
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4, EE

AEH T LTC BAIC L 2 HEETELT Y MOKEPZEICEIT S CysLT: %ﬁf#S@%ﬁEE@?%%'Ji:ob\T
BREt Lz,

S-hexyl GSH # ML L7-E/E v MZ LTC: AL TED LN AKERBOARMENL, EAMICKEI
ML Db DEEZ BB, LTD I X ARAMZE & ORMICH S DBEV R H D INEIEHERT B0,
LTCs iC X AREMAZE L IZITFABEE OREMAZEL LTD BRAIL - THERE L, HRISCHT2/E LR
HEOHEEHB L.

FORER, LT IC L AFEHELITRRY, LTGICEARERH LA E ZhicfES =7 — 7 o B
FHY AT r—b (30 pghke, iv) TRESIMABIENT, BOMNCEEIERICEFETH .
ZhbOERY, AERZMGTTO LTD I L 5 XEMEITEDERBIEC LD b D THHDITH L
T, LTCs IZ & 5 KB EIC I IR HIURELA DM b MO RIGEHREENTVH T EERLTWS, LTRA
X oT, B+mlPIcE L2 FRFIE LS OREORMERE & LT EFEREO TERE X bh
DA, EEEZ LTC4® LTD T E/AE y bOKERP~ YV AOENOME EBRMEETTESES Z EBmbh
TVB 336 | [TCyIC L A REOMEFBRETTEICR T 5 LT SHEEENEODRERBLLLZ S, S-
hexyl GSH (60 mg/kg, i.v.) #LE T TO LTCHZ LB FEWN~OT /LT I iR D A3 BayCysLT2RA 12 X
- TidEFRRICE Sh, ARGIE CysLh ZEFEN T2 MEFEENTTETH D LEZ b,

B b CysLT REED LTV APz =y 7w 7RI LIC 2408 LI RO BN O MEFBIEE, WA
TUADFNIL L TERBICEBINIZ : W ELHESNTND I E0b, CysLT, BEEORIEIE,
FUEIEHOIAEE T TR, LEFREOTE LSBT LD EELBNS.

& LT SEERAEREHVRAREEDELHES L, Shexyl GSH BT CO LTC 12 & 3R EME
12iE, —W CysLTh BAEEKEZNMTHRBENMHE LB ST 28, K CysLT: ZEMEENT 5 KB &
TSI =7 — b I o BV EBRISTH Y, Biok, TEIIREIZERNMED CysLT, BEK LS
TAHMEFBEDCTTE LT OMICEES LT EEX bR

CysLT, S/ EA R EREICEEST 2R EZ TR LRSI ARTH T TH5. EHKEIR
FHZT— R B SITEERR P CAMEE Y LlHE L TWD. RN EBEIL, ICSHELL
ILICS & LABA DRI X D B EN 5D, RERRFOFERNZ DN CIIRMREE CREL WD,
FOPRIFBEANTH S ™2 . ZhiE LT, 7B ARAFRLECTASA MOX SRR OFN NI
BREN L CEEKE~SHATHIZ&ICLY, ERBEKEIREDTT — 7 v B/ ORBERBEDOR
EZRIITHD 49, L LRBED, CysLTi BHELZER L THW 2 BEOREEIIBRITHL &
hTih BW | k3 RBECH U THREORETHER CysLT: & U< i CysLTi, BIRENE ARG
IR E R DFREENRE X bR S.

AT CHRESE L72 LTC 12 X B RIEMZETT /Wi, BEERMm B8 EIC T 21 E LTo CysLT,
#F L <iZ CysLTi FEHROFIECHEIT BT & CysLT, R FEORENCET OMAECHFRATOH L L ERD
na.
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FIE /NE

1. S-hexyl GSH 2B L7=RETOENE Yy MILTCG ZBASEEZEICL T, CysLT: ZREEZ N
THLEZONAREERO LR LT - S vV IR ET2RENBETABEESIN, T
N CysLTa SEAAB DI REABATR° CysLT2 S ARREHIEAE U <13 CysLTin ZRKHEFHE OO AR &
Brbhsd.

2. S-hexyl GSH Z 4B LERETEALE v b~OD LTC AL KL 25EMZEICIE, —#B CysLTi A K%
AT HRENESEET 58, KEDE CyslT, EFEERENTORENEE kS5 =7 — o7 v
VoL ARIETH Y, KETIRES CysLT) BAFEREICEIAMED CysLT, R&EKE N2 M0
FHFEECTTELES LTV B RREERBNEE L SR,

LED#ERL Y, [REIZBIT S CyLT 2HEE, fREXOEEHFIECLEZAEZTESEL 2L
X oT, BERC—HEASE2 R TEE XS EORMEERLTICEE LTWAREERE L bk,
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HoE BEEATY ERAWVE CysLh SEEOBET BT F7 4 5% v —TF L OHBE,
KT ONO-6950 DZFRA-DUWNT

&

BLETIE, CyslT ZRENREETHSEREETVEBEL, ARFERFTEOZT— M7 Y
FRORIEDMEFEEDTTEZ B R L BSFER ST, £, Fxid, S-hexyl GSH %ML L&
BB R 2/ 5 L B & - En s RERILO AN, BayCysLT:RA XX > THEIHH END Z
EEFRRLTRY, KEXMBORETT TR B2 TEFIZBWTE CysLT: AEMBE LT
WHTERMEZ RVHLTHE ¥ . ZhboERIZ, BAZKELEHNESCSH2KREN~DMES
RIZRBEED, [E X B OSMEEERICB VT CysLT, SERSEERBE 2R LT3 it S
BEIEDIHETHS. LHLeR5, ZhbITIEFEMICH L THERMIC LTCs 248 L Ha 0k E
SR T OBMICE T 2RBIEFOFMIFER TH Y, CysLT, ZERZ T S ¥ BORMEEER G,
BAMEREEICH T CysLT, SEMERIEE L ik CysLTin TEARFEODRIITHTH 3.

AETE, FURCTBIELETAT Y FEAWT, CysLTi ZHEFZT TR CysL L TEGLEE T 7
T7ATHRV—BTNEMEL, CysLTi FEHFETH D ONO-6950 DHRZIRES L.

i
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FI1RE BIETAEyY FERAWE CysL BB EOBEETHT 7 4 TF I —FF L O

1. EBRE®
AETH, FIEICEABEEALTY PEHAWT, CysLTy BEMEET Tl CysLTL ZAFE L BEET 57
FT74TF—ETEBELE.

2. EBAB R UOERSFE
2.1, EBREMW
W1, F1E2.1 LR

2.2. HAZE

FRICAWE=IIE 77 1 > (OVA, Albumin from chicken egg white, Grade V, Sigma-Aldrich Corporation)
BUE HZFEESER (st -2 =, BAEE Smg, £ 5X10'°bacteria eq./mg protein/mL)
12 5°C (FFAEHEE @ 1~9C) CTRIFELL. OVA ZAEESRRICHER L T4 REICHER Uz, BihE
BT 28418, 2.5 mg/mL @ OVA Bk ZAVWTH B REMERE 5 £FR L T2 mgmL @ OVA B}
# 1X 10 bacteria eq/mL O'H AREFH %2 eEBREE (2 mg OVAMY 1X101° bacteria eq./mL #&) %3
B 7. B O REAEIRIEORERIFI L 3 wiv% D OVA Bk & VW . I ESBIERIN 23T 5720 D OVA
BRIZEM E OFEE RO T TRHEL, (AT 25 F TORM LR & AR CiRigg—ic L. E/Hd
BDFE KPP THRFLE.

(Indomethacin (-f > F # />, Sigma-Aldrich Corporation) & (X Pyrilamine maleate salt (¥°V) < 3 -,
Sigma-Aldrich Corporation} XV TR bEETHRFLE. A ¥ FAFZ 203 7 wiv¥%NaHCO; 7KIFE (A A
1 OHRE 7%, BRRSHRERETE) T 20 mgmL IWHREI L, EFHLARSD D VGIMELEIC LY
BiREE, U5 I U EEAEEICEMLTS56 mgml (Y5328 LT 4 mgml) LT,
INOOWHEESEBERSL, 2mymL €Y F I U2EF 10mg/mL A > RAZ U ERERMLEZ. W
THOBREROFER AR ICOMER L, BARIIEELE.

S-hexyl GSH OHRERUMEMEL, B 1E, & 1H 2.2 120V, 60 mg/mL OEKELABHERERIZTS, 15
KU 30 mg/mL OFRELICARE, HEHETER - EXET CHRELE.

Dexamethasone 21-phosphate disodium salt, Minimum 98% (5 % ¥ A & /', Dexamethasone, Sigma-Aldrich
Corporation) 1 5°C (FFZE#GH : 1~9°C) TRELRE. RBAKITEEESET 1.32mymL GEHEARELE LT
1 mg/mL) IZFRHL L 7=,

EUTNHA R BayCysLTRA OFFEIEEE 18, 45 1 Hi 2.2 1206V, BV T8 R MMZ-2W T 0.01
mg/mL DFFE 2R L 7. '

PAATa—VORFROFAEL, 18, 24222tk
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2.3. BAEE/LEy FEAVE OVABIRNEBEILL A7 7 4 X —EF N B 5 £ EETH

EAFEY M, OVA (Img) LERMRE (95x10°8) 2SicARAERK 0.5 mL ZIERNRETS
T LI R DEBICEE L, BIE 14~20 BRRICERICE LA, £ TOMEEFIERBATE ETIZ, 3wv%
OVA ABRIEIRIIES 20 uL TR 5 Z LIz & o TRBIEDRESE « FRSZEMER L1z,

BAEDBRSL LTV HENAE Y M, BREEEE LITESTAVA MEEORS (10mLkg) L, #9124
(23~25) BFFIHEIC 1 vol% WS S FAE R L < I BayCyaLT.RA R ATl S ¥ #8IRINE S (0.5 mL/kg)
L7z, ERICAEBESEREE U <IX S-hexyl GSH #F#RAR S Qmlke) L, RANTHE~ HAEO OVA &#
RS (ImLkg) THZ LIk DMARERRAEZERLZLE. YTV (Imgkg) RBA Vv FA %

v (Smglkg) DEUBRERGHEE, OVAERESH 15 (10~20) SRTIZ#IRFNEEE (0.5mL/kg) Liz. ¥,
OVA &5 2~5 5o, v AF IVBREEAE B LN AMICEERIEREET L - THICE S TREMEDS
BV LET LI BIRIC OV TIE, MRS ~ v U B T L IC K Y MR A I & TR AR EE
EETn. ERBEIZOVARE 2REHE TITof, TXTAF Y UIZOWTIZIOVA 5K 24 R 2 I
BIRMcBO#E L. Y42 F 0 — il o0 Tk OVA IR EENICHIRARS Lis.

FEEOFETIFAE L < IE OVA #5 1 BRI 3T D i T CysLTs, thromboxane By (TXB2) &
1! Prostagrandin Fao, (PGF.a) Eidv 41 %H Cayman #:0 ELISA Kit Z W CER L.

2.4, BAEENTy MBI D OVA FRIRPIER 5.9 0 Mk B 2 OH#RAE o CysLT{R#HIZ % IE 3 S-hexyl GSH
DR

23.OHFIEITHE, T4 AR D S-hexyl GSH #LE L 7=BE{EENT v I OVA ZFEIRINEEE L. OVA
®51,2,3,5,7, 10 RO 20 5#ic, ¥ b —AF MU v h (75 mgke, ip.) BRERT TREREHIR
X D~RY inRmE, MmBFEEW, HERH L. RIREgERMEE, EHICEO 200 ul BKE L
99.5 VW% T & J—b 4 mL LIEF (=& —-VAER) L, G W TIHEEOBEER (mg) 23
ERITKE LIz 99.5vW% =& / — 4ml FTHREDHA X (ffiREP2—1F) L, Wb CysLTs @
EHE T-80CTRE L.

CysLTs EEOD 7= DRBEHBRAEICIE, EFBML v e d—nF Y oA (75 mgkg, ip.)
BRER T CEEE Lo M R RS2 ER L, S84 1 mL I LT 0.6~600 ng/mL @ LTC4, LTDs BT}
LTEs % 50 pL 8N - i Ule GREFHIERET) .

PRI HE B IR A LA 00 LTCs-d5, LTDs-d5 KU LTEs-d5 (Cayman Chemical Company) {%-80°C T
TFL=. BEAK/95WWhTZ ) —REEGHE (1:1) ZAVT, W b#ERER 50ng/mL 72555
AR U, ffZoRBERAEERRE UNEFERES AR ER E T30 CTRELE.

BERAREEZED LS /) — VBN EUIRE S Z— hOED (3,000mpm, 10 2/, 4°C) 4%
O EFEERELT AR L—F —CUBERE S 724, AEK2mL THE#ESEL. ZhE, THAZ )
—/A2mL RUEEBAK2mL T2 5 4 ra =2 LEEMEMED 5 A (Oasis MAX SPE cartridge, Waters
Corporation) {Z¥M Lz, ZEEK, 1vWH T BT KETA X 2 —0 (Wb 2ml) T L.
Bl&HE, 2vWBFBEFAY /—A2mL 2T CysLTs ZEH EEE#%, BLZARL—F—IZTRE
HE S Wi, BREWICEEALIE 150 uL (BENA A BE)IHE B./75:25) 280 L C A S8 7-%, APIS000
LC/MS/MS A7 A (Applied Biosystems) (2 ¥ CysLTs ZE&E L.
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241 U0 EE
TiifEfe D & > 7 JEFENY, BCA™ proteinassay kit (Thermo Fisher Scientific) 124 -, RERHORBRE
DA HER DI E RV THIE Uiz, MEROIERIZIL assay kit {4/8 D BSA standard solution {(JEEH
:0.125~2 mg/mL) % A7z,

2.42. FHEHEEBRUFHEG %
2421, FHEHEH

FEMEEE » b ~D OVA FRAFE 1,2,3,5,7, 10 BT 20 9% O (ng/mL) B CUH#EEE T (ng/mg
protein) @ LTCs XU LTD4#REEZEIZE L, LTD: IZ% T 5 LTCs DFFTEELE (F/VEL) % R®7=. ), LTCy
B LTDs DErF&IL, EhEh 6258 KT496.7 & UTHE L.

2422, Gk
S-hexyl GSH FEALEEE D i ONFRES T @ LTC/LTDs DEHEEENC RIF T4 HED S-hexyl
GSH D& T L.

2.5. HEEHERET

HEHFEHIBRYTIZIZ, SAS 9.1.3 Service pack 4 (SAS Institute Japan) K UVE MiEE]) L A 5 A EXSAS Version
7.5.2 (CAC, Exicare Co.)%& AV 7z, Saline #f & % OVA 5.8t & O HRIX Dunnett DL EEERIC L 0 1TV,
control # & & JEFIFE, control B & BIL-AWEE & OEBIL log-rank MEIZ L VTV, FEAEIW TR p
<0.05 & L7
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3. ERMER
3.1, BEEALTY "MORERBICLDT 7 4 FF U —REROER

OVA I Lo TEENBIELZEAT Y MZOVA (0.1, 03, 1, 3 RN 10mg/ke) ZFFIRFZESTDZ &
LT, 7/ —ECEEEEREMHED OVA BEREFEMRT T 740 7%V —IGBERER, |
mg/kg BLED OVA B EFETIZEHI 60 5 LARNICIEICE ST (Fig. 7) .

100 - k ®
. 801 ~&— Saline
£ —O— OVA 0.1 mg/kg
2 80 -4 OVA 0.3 mg/kg
£ —&— OVA 1mg/kg
’g 40 —4— OVA 3 mg/kg
E —— OVA 10 mg/kg
w
201
0

0 10 20 30 40 50 60
Time after antigen challenge (min)

Fig.7 OVA-induced fatal anaphylaxis in guinea pigs sensitized with OVA.

On Day 0, animals were actively sensitized by intraperitoneal injection of saline containing 1 mg OVA and
approximately 5x10° dead Bordetella pertussis. On Day 13 or 16, the animals were intravenously treated with a
mixture of pyrilamine (1 mg/kg) and indomethacin (5 mg/kg). Fifteen min later, the animals were intravenously
treated with saline as vehicle of S-hexyl GSH, and then challenged by intravenous administration of various doses of
OVA. The time until death of each animal was recorded up to 60 min after antigen challenge. The number of animals

per group was 8 animals.

32, B{EELEy NIBIT2MRREBEEREONEMET 7% FUVBRBMOESL, RUTFH7 4 FF—K
B & DFEREMEIZ DV T

OVA (0.1, 0.3, 1, 3 R 10mg/kg) #FFIRAEE L, 60 /3% L X TEH ORHEERT D CysLTs,
PGP, BRONTXB: EAEEZMIE L. CysLTs RO TXB, DEAEIL OVA OFSHAEIG T TERL,
saline | SHEL LB LT, TN 1 KO3 mghkg UL LD OVA BREBHTEEBICEE TH -7 (Fig 8A K&
UF8E) . F/-, CysLTs RUF TXB, DAt COELER, WThbT7T T 747X —RIGEE#R O
TEfE D AR & ADMBEMEETR Lz (Fig. 8B XUN8F) .

—7%, OVA H%5#%OfHEET PGFa EA R saline 5 L FERENEL, EEEOEFRERLEO
OB HERD bhveh o7z (Fig. 8C BRT8D) .
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Fig. 8 OVA-induced endogenous arachidonic acid metabolites production in the lung lin guinea pigs
sensifized with OVA (A, C and E) and correlation with individual survival time after antigen challenge (B, D
and F). -

On Day 0, animals were actively sensitized by intraperitoneal injection of saline containing 1 mg OVA and
approximately 5x10° dead Bordetella pertussis. On Day 13 or 16, the animals were intravenously treated with a
mixture of pyrilamine {1 mg/kg) and indomethacin (5 mg/kg). Fifieen min later, the animals were iniravenously
treated with saline as vehicle of S-hexyl GSH, and then challenged by intravenous administration of OVA. The lungs
were isolated at each animal death or 60 min after OVA challenge, and homogenized in ice~-cold 99.5 (v/v)% ethanol,
and stored at -80°C until quantification of cysteinyl leukotrienes (CysLTs), prostagrandin Fa (PGFaw), or
thromboxane B2 (TXB2) by each ELISA assay. The number of animals per group was 8 animals. ** and *** : p <

0.05 and 0.001 vs. saline group, respectively.

33. BIEEAEY MECRBITAMEBEBILLDT 7 47X —KR, EUERKEICHT AR EXIEEE
W AT A ROEER

OVA IZ Lo THEBIEIEL7=E/Ty MZOVA (0.3, 0.6 R 1.0mghkg) Z2#ARNEETAZ Lizk-
T, F7 / —EREREFEER 245 OVA BEKFNRT 77 4 73V —IEHHR &h, 0.6 mgkg LA
FoRED OVA B ERETIXEFIN 120 HSLIRICEIZE o7 (Fig.9A) . DX T7F745F—K
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IS LT, OVA BREE 24 RO 2 BERNICB O/E LT 9 A 7 (10 mg/kg/day) , BT OVA B
BRERNCFRNEBRE LA AT e —b (003 R0 0.3 mgke) (SHEEREFEKRHOLER LETROBT
=R L, RICHE O TIiIsEemil:x L (Fig. 9B) .

A B Ak A
100 - 100 i
. :
e 0 -8 OVA 0.3 mg/k 807 e
=x L3 Mg/Kg
~ —&— OVA 0.6 mg/kg o
7 60" —M- OVA 1.0mgkg 60 "
= - m
[
% 40+ 40 ~®- Contral {vehicle, p.o. &iv.)
= B Dexa (10 mgfiq, p.o. x2/day)
o0 -7 Sal (0023 mg/kg, pre iv.}
201 20+ —&— Sal (0.3 mg/kg, pre iv.)
-C- Dexa + Szl (0.03)
—¢- Dexa + 521 (0.3)
0 Ax—1H 0 T T T T

' ¥ v T T 1
0 20 40 60 80 q00 120 0 20 40 60 80 100 120
Time after antigen challenge {min}

Fig. 9 OVA-induced fatal anaphylaxis (A) and the effects of dexamethasone (Dexa) and salmeterol (Sal) on
this response (B) in guinea pigs sensitized with OVA.

On Day 0, animals were actively sensitized by intraperitoneal injection of saline containing 1 mg OVA and
approximately 5x10° dead Bordetella pertussis. On Day 13 or 16, the animals were intravenously treated with a
mixture of pyrilamine (1 mg/kg) and indomethacin (5 mg/kg). Fifteen min later, the animals were intravenously
treated with saline as vehicle of S-hexyl GSH, and then challenged by intravenous administration of OVA.
Dexamethasone (10 mg/kg x2/day) was orally administered twice at 24 and 2 h before OVA (1 mg/kg) challenge.
Salmeterol (0.03 and 0.3 mg/kg) was intravenously administered approximétely 1 min before OVA challenge. The
time until death of each animal was recorded up to 120 min after antigen challenge. The number of animals per group
was & to 11 animals (A) and 14 animals (B). *** : p < 0.001 vs. contro! (Log-rank test).

FIH) Sekioka T. et al., Prostaglandins Leukot. Ess. Fat, Acids , 2017, 119, 18-24.

34, BIEEATy MBI AHFRRIZLETF 74 X —Hisiext+ 204 2 b U= BERFo
ZhENC AT T S-hexyl GSH DR

S-hexyl GSH FAE T Tik, FUFRBICL > THERSHIBREEATY " OT T 7 4 7 X R,
FTTFAHAD (0.1 mghke) OROFEIZ X THEAZIS i), BayCysLT:RA (1 mg/kg) TiRE
LA S o (Fig. 10A RTUF10B) . E2F /L4 A b & BayCysLToRA OOFRI#NE, =T
A MEEIFERSEOMREE R L (Fig. 10A ROV 10B) . —7, S-hexyl GSH FHE LIEBEE, 7
FT7 AT HFFISITHT DET AN A P OIFIZIRIE, S-hexyl GSH OREICETELTHIFL, 30
mg/kg @ S-hexyl GSH ALEFE TIIghE &7 Sed o7 (Fig. 10C, 10D, 10E, 10F, 10G B 10H) . T
% LT, BayCysLT;RA DFhFRIL S-hexyl GSH O ARIZI: U Tt &z (Fig. 10C, 10D, 10E, 10F, 10G &
U 10H) . BV 7N H R b & BayCysLT:RA OFFF#EIE, S-hexyl GSH O EICEHREL, A7 F 74 5
X —RInE MRS, M oFEICHES L (Fig 10C, 10D, 10E, 10F, 10G &£ T} 10H) .
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A: S-hexyl GSH 0 mglkg B: S-hexyl GSH 0 mg/kg
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Fig. 10 Effects of montelukast and BayCysL.T:RA on antigen-induced fetal anaphylaxis in guinea pigs
treated or non-treated with S-hexyl GSH.

On Day 0, animals were actively sensitized by intraperitoneal injection of saline containing 1 mg OVA and
approximately 5x10° dead Bordetella pertussis. On Day 13 or 16, the animals were intravenously treated with a
mixture of pyrilamine (1 mg/kg) and indomethacin (5 mg/kg). Fifteen min later, the animals were intravenously
treated with saline or 8-hexyl GSH (5, 15 or 30 mg/kg), and then challenged by intravenous administration of OVA
(0.6 mg/kg). (A, C, E, G) Survival rate curve within 120 min after OVA challenge. (B, D, F, H) Area under survival
rate curve within 60 min after OVA challenge. Montelukast (0.1 mg/kg) or vehicle was orally administered 24 h
before OVA challeﬁge. BayCysLT2RA (1 mg/kg) or vehicle was intravenously administered approximately 1 min
before OVA challenge. The number of animals per treatment group was 14 animals, except for S-hexyl GSH (§
mg/kg)-treated group (25 animals).** and *** : p < 0.01 and 0.001 vs. control, respectively (Log-rank test).

51 F) Sekioka T. et al., Prostaglandins Leukot. Ess. Fat. Acids, 2017, 119, 18-24.
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3.5. PIEME LTC, DHHT B IE$ S-hexyl GSH D&
BAEENLE v MCHUREZ RS L2 RICIER CHifEREF TR &5 LTC/LTDs DE/LLRIL, F
WALE L7 S-hexyl GSH (5,15 2T 30 mg/kg) DAEICEF L THMLE (Fig. 11A KU 11B) .

A blood B: lung homogenate
12, —&- Saline 4 —9— Saline
| —aA—- S-hexyl GSH (5 mg/kg) —&— S-hexyl GSH (5 mg/kg)
=10} —M- S-hexyl GSH (15 mg/kg) —— S-hexyl GSH (15 mgfkg)
E | —4— S-hexyl GSH (30 mg/kg) 3l —4— S-hexyl GSH (30 mg/kg)
& 8 '
g L
- 6 2 2 o
o |
S
< 4f
[CH" 1} ;
- i _&;lzz‘l
0 TR 1 ra— PR S S S s 0 b
0 5 10 15 20 0 5 10 15 20

Time after antigen challenge (min}

Fig. 11 Effects of S-hexyl GSH (5, 15 and 30 mg/kg) on LTC, metabolism in the blood (A) and lung (B) after
OVA challenge in sensitized guinea pigs.

On Day 0, animals were actively sensitized by intraperitoneal injection of saline containing 1 mg OVA and
approximately 5x10° dead Bordetella pertussis. On Day 13 or 16, the animals were intravenously treated with a
mixture of pyrilamine (1 mg/kg) and indomethacin (5 mg/kg). Fifteen min later, the animals were intravenously
treated with saline or S-hexyl GSH (5, 15 or 30 mg/kg), and then challenged by intravenous administration of OVA
(0.6 mg/kg). LTC4 to LTD4 molar ratio in blood samples and lung homogenates was determined as index of LTCq4

metabolism within 20 min after OVA challenge. Each point represents the mean + S.E. of 6 animals.

5|F) Sekioka T. et al., Prostaglandins Leukot. Ess. Fat. Acids , 2017, 119, 18-24,
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4. EBE

AETH, FURIK X SBEE Ty FEAWT, CysLTi ZH/EET TR CsL T XEKLBESTL7
FTA4THR—ETAEREE L.

AREFTIE, PURBUERRICE 27 7% FUBRHE 5-) B 7 —ERKBICE T IZ &Itk
CysLTs ORRE~DEEEZED B, AV FAZ U BER L, EREOIFEMT CysLTs DELE
IS EEOEFIFM EEOHEBEZTLTEY, CysLTs OEFEOEVVHEEBET UREBEINLE X
bhd.

RE T EOBEREICH UTH, RAREIERESPROAT vA FIZL %05 - B RS TY
MV, FEEFATHED LN LTFIREROMRBEEERST 7 0 FF v —KE, $rATr—
NELLIETHY A Z Y OFEMRUGHALEC L > TERICIH S, b MBI AREIMED
BMERERGELSRBL TS EE X L.

FuAa bR EEREREE AV R R, S-hexyl GSH JELE T TORET AL THLNDT T 7
4 FEI—RIEHED CysLT1 FEFIZIEEL TWAZ EERLTNSA, S-hexyl GSH (5, 15 BTt 30
mg/kg, iv.) WEFTREFOMBRARIS L TEYF DA FOYEREET S & £I2 BayCysLTRRA @
ZHERNDER S, KL, ERERO = b —ABOME R IWIEF ¢, S-hexyl GSH @ HEIZIS
UT, BTy bD CysLT: ZRMCEGEMEOFE N LTC2Y OFFFELLEN ERE L TEY, S-hexyl GSH 4LE
TTIE, CyslTy TFEEOEEREE ST T4 FF—FEREL TR EEZLND. £, KE
FTNADa Ly s a— L BEOM T, % 1 EOBRRFER & RSRICIA O R ORI R S, CysLT: %
BAEOCHEST AT E X FEHIECREOMEFEREOTEIC LI 2T — Ty VI B4ELT
WA EZZ b, EBL1ETE, ARMICES L LTC IC L AKEFESHIEESREN, RETORE
FRIL, FRERAERRIC X - CTHREICES SN LTC 28 CysLTy ZREEFHE L SR TH B L
EZzbnbd.

v hOWBERRICR LTI, FI U A RRELTFIANR MED CysLT) IR RTT0,
CysLT: RBEHDEFEBT, B L I CysLTa REBD K LIFEBET Vidt F Ol BEIEE K
BLUET A EEELRY. #oT, ZHhomZAERBEET 2 & FRESND Smeke @ S-hexyl GSH %
SUE U7 S T TOFRFEE T A DN ETRREDEYITMERT 7 4 7% —RICORITICERATH S
EEZDLND.
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28 CysLBEEBEETEZ 7T 7 4 FF 3 —FFTIZHT B ONO-6950 DEhE

1. EBREM
HFLECHE L CysLTh BRMEREU CysL Ty B BB HICEHSTEEALFE Y bOTF 74 FF—F
FCH D CysLTin FEEREHIE ONO-6950 R UM EBISREDMRE BRI L.

2. SEBRMEE ERRFE
2.1. FEErEh
F1E, F1E 2.1 & FHEE

22. ®IE

OVA, AV FAZL/RUOED T I OEFERUCHENE, F2F, F1M22iciEo7.

S-hexyl GSH DRTER OVRMRIZ, 55 1 &, £ 181 2.2 1258V, 60 mg/mL DEWE & A AW EIZ T 5 mg/mL
OREICHERSE, FRETEER - EBXTCRELE.

FRYRAEZYCORERURRE, B2E, F1E 2.2 (28, KBS U TEEKT 0.1 U 0.01
mg/mL OFREICHIR L THER L=,

B RT o — IR THREL, DMF (2T 15 mg/mL (2R S B4, ABEHE T 300 pg/mL 25
MU, ZHEEIZ 2vol%DMF % AVT 30 pg/mL IWHFR L. REEET=ETHRETELE.

ONO-6950 (4,4'-[4-Fluoro-7-({4-[4-(3-flucro-2-methylphenyi)butoxy|phenyl}ethynyl)-2-methyl-1 H-indole-1,3-
diyl]dibutanoic acid, /NEFIERTEHINEH)  (Fig 12) X 0.5 wv% A FAELE—R 400 P EHE (0.5
wivsMC, TREE, YR TEERESML) 2T 03 my/mL OBFEEZFAKML, FiZ 0.5wv% MC T0.03
B TR0.003 mg/mL W2 3R L CHEA L. '

T WAA DR BayCysLT:RA OFARIZE 28, F 1Hi 227,

F%\Mo/g

Fig. 12 Structural Formula of ONO-6950.

COH

23. BfEEATY hERAWE OVABIRNBSIZ LD 777 4 7% —FF ST 5 EFRFTM
WO, F1H 230, OVA OFRAEIL 1 mgkg & L.

2.4, WFHAEAT
HEEHEAUARHTIZNE, SAS 9.1.3 Service pack 4 (SAS Institute Japan) J& U\ DEHI1 27 A EXSAS Version
7.5.2 (CAC, Exicare Co.)%& v /. Control #¥ & B IEAIHE, control #f & F(L-EWHE & D EBIT log-rank 32

X DITY, AEK#ETp<0.05 & Lk,
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3. EBHER
3.1, RBEEATy FERWE CysLT: EFEOEET LT 77 4 X —ET KT HFHr A = b
U UHEHER ONO-6950 DZhE

ONO-6950 (0.03, 0.3 2 T'3 mg/kg) i, S-hexyl GSH DALE - FEALEICE DL 5T, BEELEY b~D
PURIREEIC L 2 R REEER O RER 2 ABEFENICIGIL, BEEDOT F7 4 7F P —KIGIC2NT
HEEPOREBEFMICIEI Lz (Fig. 13A, 13B, 13C BTN 13D) . &7, 7FH7 4 FF—HERNBD
EHERIZOWT b ARIRFEERZED 51, ON0O-6950 @ 3 mg/kg HEHOMEIR, TUoFAHIR MR
BayCysLT:RA OHFHE & IFIZRBE CH oz (Fig. 134, 13B, 13C T 13D) .

A: S-hexyl GSH 0 mg/kg B: S-hexyl GSH 5 mg/kg
—8— Conirg! —&— Canirol
~4— Monielukast —k— Montelukast
—m— BayCysLT,RA —m— BayCysLT,RA

—— Gombinafion —&— Combination

—0— ONO-B950 (0.03 mgrkg) ~Ow ONO-B950 (0,03 mg/kg)

1001 —A— ONO-B950 (0.3mgikg)  1°°] b —A— ONO-6950 (0.3 ma/kg)
- ONO-6950 (3 mgrkg) | - GNO-6950 (3 mgrkg)
. 807 80 5
BE EE L]
e ——"
£ 60 60 5
5 o
% 40 40 &.E ::
@
201 ‘_l-——————l 201
- Y .
0 0 '

0 20 40 60 8 100 120 © 20 40 60 8 100 120
Time after antlgen challenge (mll’l)

C: asthmatic responses incidence D: asthmatic responses incidence
(8-hexyl GSH 0 mg/kg, n=16) {S-hexyl G8H 5 mglkg, n=25)
| Contral | 100% | 563% | 63% || -Contral : I a0% |
| Motelukast | 100% | 188% | 563% || Montsikest 400% |
BayCysLTRA | 100% | 63% | 63% TRA |10
_Combination © 100%. .| 0.0% | 563% || Combination | .{00% | 4.0
Cew0(009) 00k | Sraw | seoe || 6950(003 Tmow |
6950(0.3) . 100% | 3% | 438% || | aao% |
6950(3) | 100% | 00% | 750% || | 280% |

Fig. 13 Effects of the dual CysLTi receptor antagonist ONO-6950 on antigen-induced fatal anaphylaxis in
S-hexyl GSH-treated (B and D) or non-treated (A and C) guinea pigs.

On Day 0, animals were actively sensitized by intraperitoneal injection of saline containing 1 mg OVA and
‘approxirnately 5x10° dead Bordetella pertussis. On Day 13 or 16, the animals were intravenously treated with a
mixture of pyrilamine (1 mg/kg) and indomethacin (5 mg/kg). Fifteen min later, the animals were intravenously
treated with saline or S-hexyl GSH (5 mg/kg), and then challenged by intravenous administration of OVA (1.0 mg/kg).
ONO-6950 (0.03, 0.3 and 3 mg/kg), montelukast (0.1 mg/kg) or vehicle was orally administered 24 h before OVA
challenge. BayCysLT.RA (1 mg/kg) or vehicle was intravenously administered approximately 1 min before OVA
challenge. The numbers of animals per treatment group were 25 and 16 animals in S-hexyl GSH-freated and non-
treated groups, respectively. *, ** and *** : p < (.05, 0.01 and 0.001 vs. control, respectively (Log-rank test).

5)Jf) Sekioka T. et al., Prostaglandins Leukot. Ess. Fat. Acids , 2017, 119, 18-24,
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32, BEENEY PEHOE CysLT EEROEETHT 77 4 FF 1 —8 7 MK 2RE LIRSE
EORT oA FOHE .

TEY AL (10 mglkg x2/day) DIROEREEEIE, S-hexyl GSH AAE T DENT v MIBIT B HUHE
BROTFT7 4 7% —FIREEEICHE L (Fig. 14) . A7 o—4 (003 RU0.3 mgkg) OFF
Wk &R T, HEKFER, 2> control & LL_CTHERMKIZRL, TXPAF Y LR LS
BT TRAO BB T bR T L (Fig. 14) . ZhbHHAROT 7 4 % v —FSIC
%D, S-hexylGSH LB T TRIER ZENDTF 74 FHF I —RIGNKHT AR LR TH -
.

S-hexyl GSH 5 mg/kg

HoHek

100 T **2
**:
80+
£ 60+
s"‘ ok ke
2 Ao
£ 40- 2
= - Contro[ (vehicle, p.o. &iv.)
= -l Dexa (10 mgkg, po. x2/day)
= —— Sal (0.03 mglkg, pre iv.)
5 201 +Sa103mllf)g grew)
% ~O— Dexa + Sal (0.0
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T T T T
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Fig. 14 Effects of dexamethasone (Dexa) and salmeterol (Sal) on antigen-induced fatal anaphylaxis in S-hexyl
GSH-{reated guinea pigs sensitized with OVA.

On Day 0, animals were actively sensitized by intraperitoneal injection of saline containing 1 mg OVA
and approximately 5x10° dead Bordetella pertussis. On Day 13 or 16, the animals were intravenously treated with a
mixture of pyrilamine {1 mg/kg) and indomethacin (5 mg/kg). Fifteen min later, the animals were intravenously
treated with saline or S-hexyl GSH (5 mg/kg), and then challenged by intravenous administration of OVA (1.0 mg/kg).
Dexamethasone (10 mg/kg x2/day) was orally administered twice at 24 and 2 h before OVA challenge. Salmeterol
(0.03 and 0.3 mg/kg) was intravenously administered approximately 1 min before OVA. challenge. The number of
animals per group was 14 animals. *** : p <0.001 vs. control (Log-rank test).

B|) Sekioka T. et al., Prostaglandins Leukot. Ess. Fat. Acids , 2017, 119, 18-24.
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33. E{EELTy bEAVWE CyslT: BEROBESTA7 74 7F—EF MBI BrA 2 Y=
CRERIEIC LB AT A FOMESHHR

S-hexyl GSH & FORIEEAE Y MCFURZBE L CEIER I S5 CysL SR ENEET 7T
74 FH—FIRICR LT, ONO-6950 (3mg/kg) , B FAHA M (0.1mgkeg) RUFFH A4 (10
mg/kg x2/day) IEWTRLFELRMBIZT L2 (Fig. 15A KUV 15B) .

T AE S OREE 0.1 mghkg x2/day & L < i 1 mg/kg x2/day IEE L TEVTAL A M EHA®R
ELEBEDT F7 4 5% —BUSIERT BHRIET 59 2 2V > (10 mykg x2/day) BHBEDTH S Y
H55<, FEREEEROBEELT BV A F Y VEMBELAZE Tholed, EHERITE, -/ (Pig 15A
ROI5C) . E£fe, FEHAZY Y (10mgkegx2/day) BEHRALEEETH, BbEHFREOEES
FETEETED LREHROBEIIRD Shvier o7 (Fig 15A BTV15C) . —J5, ONO-6950 %5 % 4 A
H A LI EAITE, WTROFARICEWTHIEREBORERNFT 29 22 S VBB LY
HiEMm o7 (Fig. 15C) . ONO-6950 % 10 mg/kg x2/day DF A %/ ACHA LIEESITE, T A
£V BB & BT 20% LA EFRTEEFET S (Fig. 15B RV 150) . BT, FH YA ¥V % 10 mglkg
x2/day 72 5 1 mg/kg x2/day IZHE LT ONO-6950 & #FH L7=iBAiciWnWTd, ERBECLT7TF7 145
¥ U—RIGERE, »oFEFYAF Y (10mg/ke x2/day) BIHE X FIFRSEOE 2 #EE L (Fig. 15B
K} Fig. 15C) .

A: Montelukast B: ONO-8950
—&— Control —&— Control
—O— Montelukast (0.1 mg/kg) —O— ONO-6950 {3 mg/kg)
—{— Dexamethasone (10 mg/kg) —— Dexamethasone (10 ma/kg)
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—— Mantelukast + Dexamethasone (0.1) —— ONQ-6950 + Dexamethasone {0.1)
1007 1007
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C: asthmatic responses incidence
{S-hexyl GSH 5 mg/kg, n=1 6)

n
00

omo-seso + Dexa. (01) Tl 37.5% | 18.8%

Fig. 15 Dose reduction of corticosteroid by concomitant administration of CysLTs receptor antagonists in
antigen-induced fatal anaphylaxis model in S-hexyl GSH-treated guinea pigs.

On Day (0, animals were actively sensitized by intraperitoneal injection of saline containing 1 mg OVA and
approximately 5x10° dead Bordetella pertussis. On Day 13 or 16, the animals were intravenously treated with a
mixture of pyrilamine (1 mg/kg) and indomethacin (5 mg/kg). Fifteen min later, the animals were intravenously
treated with S-hexyl GSH (5 mg/kg), and then challenged by intravenous administration of OVA (1.0 mg/kg).
Dexamethasone (10 mg/kg x2/day) was orally administered twice at 24 and 2 h before OVA challenge. ONO-6950
(3 mg/kg), montelukast (0.1 mg/kg) or vehicle was orally adrﬁinistered 24 h before OVA challenge. The number of
animals per group was 16 animals. ** and *** : p < 0.01 and 0.001 vs. control, respectively (Log-rank test).

5| F) Sekioka T. et al., Prostaglandins Leukot. Ess. Fat. Acids, 2017, 119, 18-24.
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4, BE

AT, CysLTy BREBER G CysLTy: TEEBKICEETIHHOT 7 4 FXH I —ET KT
CysLTin ZAHEREHIE ONO-6950 R UM BIEREDODRERTT L.

oS a2 FERETHD ONO-6950 13 CysLT) ZEGHMBENEY THIMERSIT Tk
<, CysLT) ZEBENETIIHRAT2LEL LN D CysLL ZRE L BST 5 ERIGICR LT H A%
Thote., £z, CyslT: BREPBETHT T 74 7 X% —RISIEH LT EREOE EBRETH S
AT uA FeREXIERESHAMARSEEZR LD &b, FETNEE FOWERIER H DRRER R
THEFNTHDBEEZLND.

B 5-) BF L F—PREATHIFA V) 2— b, TEEETOIEXHEES LKL L
o 12 BRESIC L DEERARICB VT, CysLTiHHiEZ LEREIDREZRELTHA Y, Fk, F1U
a— b OB MFERRRROBRIANTER T, THISER 1 RE (FEVI) 2 50%RMEO LR EEIC
IMNFEFERFICBNT, 2 TEHRFORER L 8 LT, SOIEERO FEV), MEER, [E3iERE
FELIBRBOAT oA FOBEREREERKELTHWD O, FO—FT, ¥4 Vaz—hro1 BRESE
1% 2400 mg/person & FEEICEHETH S L, FEEAESOIFBERBETHS 79, £ O CysLT2 5%
FEITELE Y PO CysLTa AR L ERY, LTCGEGZFORBH TH S LTDs OV THIZ Lo ThHiEMHE
EEND 195, FA U a— b OIREERIIMNEYE CysLTs DEABETH D70, CysLTi B CysLT,
ZREZVTRLEREIShRY. 85T, ONO-6950 iEY A U o— b1 LRI, TEHEL LOBERIC
A THDOTREMYSH Y, HETREEROBENEND, AU 2— b riiEb2MEBERREL 2D
BAH0b LRy, REOKRBBEE NS L LciFRERR 0 T, ONO0-6950 OFIHRITE L TILH
APERIFICBESTWAZELBLHESD E, CysLTe TAMITIEL Y bie LAEE X Y ORI EY
HELTWOREENEZ LD,

W EIRRICRIT B —RIRECH D AT 0 A R 2 RAEEMAIC LV EN N2 RET 2 —F
T, REH L EEMERI L 2 5EEEE, RS, BERBMAER, NRKBIT 2REAESEMK. 2
BIfEHARRERT BEERH B8, ONO-6950 I LB AT v FOEERREITE L TAHA OFNE EEH
B AT HEME AR S i,

cﬁmnﬁﬁ%wowrm;%E@%%ﬁﬁmﬁﬁéz%uJP@ﬁﬁ%&~ﬁ®%@?ﬁﬁ§é@é
FIREMEASRIL X TV B0 5199 | CysLT, ZAMEMRE G T3 BFIcBW\TiE, BR&EEFEEZ ONO-6950
BEYVBKRHEREREPRETIWEELED TERTIBERITII VARSIV EHFHEILS. Fi,
ONO-6950 DERHHFEIL, ERRNRERIEORELFIH LD, BIENEELLEE THLEORE LN
HR D AR E Z DL, WMERROFH - RBIGRE LTHFENRD.
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L I
1. S-hexyl GSH ZME L2 B{EENE v MITIREZFIRNIRE T2 2108 T, CysLTIZHFET T
72< CysLTy EEELEET BT F 74 TF—eFAREEEN, BFEETHLIAT oA RREE

FHERELDRETRIFHBET AV TH DI LB RERE.

2. ONO-6950 it, CysLTi ZEMET TR CysL T ZFELEETET7F7 47X —RKEEET TNV
AAREDHHRIH L Ee, HRREOE—RIRETHL AT 04 FOEREIZ2VTH, ONO-
6950 IZE TNH A M EEIAHESRER L.

LUEDFEFRLYD, CysLTaZF/EIL, CyslT REKBHETIHINLI ONRWREIGEDT 74T %
RIS E LTV A RIEEMEASRER S e, £/, A& G- FEEZ ONO-6950 i3 CysLT) A FHHEK
% LEI D F7 e BIREIR & A B TREEAS R S T,
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FEIE CysLZE RO MREXITRBIT 3 RBR L [EXE~DEEIZONT

TS

F2ETIE, FEREWZRAVERFNICLY, REXREDOT 7 4 FF I —RKGICBI 5 CysLh &
EOBEEDOTEEM: L CysLTi, SRGREFETH S ONO-6950 M EEBRESE LT mBREL 227
REMERT SN, -, B MO, REERGOMRY s 2T 7 — YK B CysLT; %75 & mRNA D7F
FER 19, BMERIBIERD D VLT VAN —ERREE O BIEE, SRR, SEhEEEHhiceid
D CysLT: REGORBEMSFER SN TG 1118 | i, BERFITBNTY, RYMFEER, K8 LE,
SAETIEMHICBT D CysLT, EREOREFENERRINTWS 459 | UL LAaRE, B b CysLT &K
BT B AEABERIC DD TIE IR E TR S T,

ARETH, WEEVEGREBREORIEMBICIT S CysLTs HHFEFEREZHRE L, CysLT &V CysLT,
2R PRI ORE IR T 2 ERERE L.
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1. ERAM

ARETH, b FOSEMMIZRIT D CysLTs REKO RSN EZHRETT 5 & &ic, KEIFIRMIHE
B iE 3 CysLT) B UR CysL T ZEMBFEHIE DB OV TRET L.

2. HEME R OERITIE
2.1, JREEMAREAR

2006 £ 2 A vb 2012 £ 4 B IC REHEREBERIC CBURTT 25T o EBE LY, HBEERORM

B 5 MR B LT SRR

PUFICRBER S CHRETAVWEEFOER T —F 2T (Tablel) .
AFERIT, KETEAREVEAER R EOHEREERSICLAARE LB TEEL .

Table 1 Background of lung tissue donors

Non-asthma '
Asthma subject 1 Asthma subject 2
subjects
Age, yr 66.1£12.5 62 60
Age at asthma onset (yr) 54 52
Gender 18 male/3 female Female Female
ICS/LABA
Yes Yes
{Fluticasone/salmeterol,
{medium dose) (low dose)
Adoair®)
FEV) (% predicted) 90.3 874
Peripheral blood leukocytes
8440 3920
{cells/ul)
Neutrophils (%) 39.7 49.7
Eosinophils (%) 6.8 1.0
Basophils (%) 1.2 1.3
Monocytes (%) 51 4.1
Lymphocytes (%) 47.2 439
Platelets (cells/ul) 319000 201000
Total serum IgE (IU/ml) 838 Not detected
Smoker No Yes

In asthma subject 1, Adoair® therapy (250 pg, twice a day) had been continued until the lung cancer surgery, and

the lung function and hematological data were collected approximately 6 months before and 1 week after the surgery,

respectively. In asthma subject 2, Adoair® therapy (250 pg, once a day) had been continued until 2 years after the

surgery when the lung function and hematological data were collected.

B|F) Sekioka T. et al,, Allergology Intenational, 2015, 64, 351-358.



22. kB O CysLT) BT CysLT: A R ERH M

CysLT1 ZEMEK O CysLT: ZAGLZERBMIMIT, HEMIRC CHOKI Mfaz AWCER L. P
B ORERTIL, CysLT ZEBRBEMBUCENT I 2FTOF A Lo FER (7 /BRI L —3) »
R b LS OEEFESI, BROBETFESIE —B L TWe, £, SFEEREMR T, FE
AL Td D CHO-K1 #BRE TIERR®D bit7avy CysLTs & L DHIIRR A 37 AL 7 FRERRD b,
LTCs, LTD4 B U LTEs DEUSEIY, CysLTi B AHFEHMAR TIL LTDy>LTCs=LTEy, CysLTy St EEFE
MM T LTC4=LTDs&>>LTE: Th o /e,

23. R«
23.1. CysLT) B TF CysLTa RS 1R DfuiEHikiE AR

L kHFRIZIE, THFRY 7 o—Fadie b CysLT) ZEEHE (LS-A1317, LifeSpan Biosciences) K
Vo HFRY 7 a—FAdnt b CysLTa RAEFLEF (120560, Cayman Chemical Company) % L.
THH-80°CTRIFEL, Tris HEEBENE (pH7.4) 2HAWVWT, ThFh 600 R T 300 I HR LU THEAL
7.

FOMORIEL LT, vET /LT I (BSA, MPBiomedicals) , YA F 4EZvrXAY 7 o—F
N 19G FilE, A F X —PEHEA NV R TEYY (DAKO) , Y ARTI A&, Hik
TRV A, HEE, EBEASEK, HYIavRy, Foari FOEMEBETERRESL) , ~v FF2Y
¥ (MERCK) , #k2wZ—) CGA{LERTHENRASH) , WRARGEH=S ) —0 (R#EFEFRX
=th) BEMA L.

232. ~?rFVIFYY (HE) BARGTALT 7 — (ABPAS) Heta FAZE

~2 hFU (MERCK) , SUEBRT NI UA, BRI v T —NiER7 = 8 GO TR
@ft) , =AY (MERCK) , FAL7 o 7n—, B, A0 MBS UHER, oy 7HREE, Emhik,
XL rvEERLE.

23.3. LID4IZ KB AN T b3 7 F)VIRETHIE A OFREER O3

a2 b YDy (LTDy, #BEE : 100 pg/mL, &7 :496.7, Cayman Chemical Company) 1%-80°C THk
L, ERBEY ) —VICTHFRLTKRBED 6 (SEHBELHBL, KETHEELR. Assay buffer e
W, #&3REE 20 mmol/L @ HEPES % & te Hanks’ Balanced Salt Solution (HBSS, Invitrogen Corporation) %4
H LU, loading buffer 12§, #IEE 2.5mmol/L -2 F, 20 mmol/L ¢ HEPES B U} 5 pmol/L ™ Fura
2-AM B ET X TR LTAV L.

B & LTI, Ham’sF-12 B%#1 (Invitrogen Corporation) (Z3E@{L:#] Fetal Bovine Serum (Invitrogen
Corporation) & 10 vol% THM L, VYT Geneticin (Invitrogen Corporation) ##&# 0.5 mg/mL T
LTI L.
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234, SENEFHIAEERAME

TEFAaV L (Ach) , EAF IV (Hist) , AV FAFV Y, AVFIV, ATy MET LT
I (GPSA, Sigma-Aldrich Corporation) #{#f L7,

LTD4 i3-80°C THRAF L, ERARFIZcZ /) — V2 THINL TRIBED 100 fFSREELFARL, K ETRE
L.

PiRE L T=t e a vk = (Dermatofagoides farinae) OHE%E R\, AEEEKRIZ T 300 ug/mL i
FAHELE. [EEROZBHBERIINMS =t M7 PE—MiF (F=I2i$ 5 RASTE24, E>Fkx
R EREE, MERITEHEL X vitE) 2/, Ca? free Tyrode JICT 5 HICFIR L THEA L7z,

ONO-6950, < F/LH A kR UF BayCysLTaRA {3, WGP A FL R LAE L K (DMSO) & THEA
BEEICIREE, EHE e L TERRTLE.

2.4, JRERBRLY) A & BV A

2.4.1 EEIEA DR
FRHGIEERICHWASE X EER L&D OREEBERA- Y VEEL, NFT7 v Tryd
BPERILUHE, 70 b5 T4 um OG22 /ER L.

242 CysLTi RO CysLTe REMHF 137 DR LG ETE

24.1 TEELEBIMA 23 L SOET o3 BERE L%, Sk y /—AE s o7 3 [E
RETDHZLICKOBAT 7 0 v Licth, MRS TES Lz, FUROIRELABO 8, SR 2HUREE
RICREL T 125°CT 5 A — b7 L—7 08 R Ui, 815 2HKic € 5 SR, 3% B8 bk#E
KRICEEL, BRTS SRS ERAZ I L o THEESAVG X U —EBERELEEE, JiAkTS 5
Mdcerts, Tris MEMEERIC L2 5 oM OWEER%: 3 [EITo7. RARAKSERE LR, 1%BSA 2T
LTEIRICT 10 HMRGRSES Z XV ERERNSIIRTEO 72 vy ¥ 7170l BSA &RE
%, 1 kEEEZHETLTACT I BRRGSE#, Tris EEERIC LS 5 oMOBEL 3 @{To7%k. 4]
R DRGIERGERER, 2 RAEL LTEAFUEBYFRY 7 o—F W mo ¥ G 5ifk2 /T L,
IR T 30 HREIRIE €7, Tris EIEEIRIZ L 5 5 S OEEE 3  EiTo k. RORAS EBRER,
RUFFYF-EEHA MU T T EVVRRET L, ERIZT 30 SREGS®%, Tris EEETHEIC
£ 5 5 5HMOPEEE 3 EAT 7. 3,3-Diaminobenzidine (DAB) BUSHAF T 10 SREIS S €k, HiKic
TEEFL, ~v bFT ) TS SMBRE L, e Ll A THES, Mk /) —1ick53
SEIOBAKE 3ETT- 7. Bl&fiE, ¥ v iAc k3 3 BB 3 HEHE, <V / —AsEALE.

2.4.3. HE RefaFik
2.4.1 TERLUTCEEI R 2% > i 5 oS0 3 BEigEeE, Sked /) —Ais s 457> 3  EiRE
THZ LWL VBT 7 0 Ut FoKICTHE Lie. Zhdk~= b3 ) URARIC 15 SEIREE,
A THREL, BETI05MBE LS, =3V 2 SMRELE. YR E2RACTHkEE, &
KR F )= 5D 3 DMK E 3 [EfTo 7. 5lEHEE, ¥ L ic kb 3 HoFERE 3 EERE,
< J—LEALE.
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2.4.4. AB/PAS Jeft 5k

2.4.]1 TYEE Ui I % 26 & LI 5 45 R400 3 B, #kmsy /—ic 5 410 3 EigE
THZEWEVEAT 7 4 Ltk FokiCTESE L. SR % 3%EMEIKIC 3 SMEEE, 1%7 ¥
T w7 —EREKEEIRIC | RERRIE LR, B 3%FERAAKIC 3 S MIRE Uiz, BIR 2 EKIiCTHE L
etk 0.5%A A NET URERIC 10 HRERELE. BEAKCTHEE LW 22y 7REIC 15 HEE
ATtk HEAREAKIC LD 3 SRIOEEE 3 BT o7, WAKICT 5 Sk, ~< bX2 V2 Ts5 ey
M Lz, @Akeos ) —nlc kb 3 SEOBAE 3 BfTof. 5l1&fi&, ¥ L k? 3 SRloE
ik 3 EERSE, <V ./ —AEALE.

2.5. LTDyC KA AN T b FIVERE O RME
2.5.1. CysLT) Z&MER O CysLT: AR L EFTLMIN ORE 2

Befe 7 T R ahbIigEE R L, PBSCT 1 EFEE L. MY XLV EDTA (025% V) 7Py,
1 mmol/L EDTA-4Na) ¥H% (Invitrogen Corporation) % #5757 A2z, #8772 ah b DD
HEEZTRME T CHETERETA vHFaX—a Ui, FBEL RO Sz s TEE L, M
FURRRIRO—H R 7 7 A ICEBE Lz, ML COf ¥ 2~_—4&— (NAPCO, Precision Scientific
Ine.) PN T37C, 5%CO;, 95%Air DE&MT THER#E L.

252, HOpSFRTE

2.5.1 TR L 7= ik 0 —u &, SR ED 0.4%Trypan blue solution (Sigma-Aldrich Corporation)
LIEAL, AHREEFR L. AMIREED 3x105 cells/mL & 725 K 5 ICHEE T HUC TARN Lok, %
F 7L — b {96 Well Special Optics Flat Clear Bottom Black Polystyrene TC-Treated Microplates, Corning
Incorporated) 2 100 uL/well (3x10* cells/well) T O L%E. ZhE CO, A »Fa~—¥— (37C, 5%
COs, 95%Air) 2T 24 FFRILAERERR L, BREOBH PIzLITOERIZA V.

253, LTD W2 X BHIBARAI LT by VS EO#ER

Blank & U control ##id triplicate (3 well) , #XBRMHE K Ukt W EREIT duplicate (2 well) TEH L%,

2.52.08EF T L— M BISEEHE AR, FONIE LT Loading buffer % 100 pLAwell M % T 37°C T
#91 BEREEZE L, Fura2-AM % MIFRPIZE Y JAE 472, Loading buffer #E&3 L, 200 uL/well @ Assay buffer
T 1 E¥e¥&, Assay buffer % 100 pL/well INZ THENXT, ZERTHE L. 30 5%, RBED6HR
BED ON0-6950, T T/ A MELLIE 0.6%DMSO #5¢r Assay buffer & 25 pLiwell TANL, G
T, ZEBETHE L. #3041, Fluorescence drugscreening system (FDSS-3000, EAAA b= Afk{E
#) ZEALT, % well iZ340nm KU 380 nm DRIE KR & 2B IC RS UBED 500 nm (281 2B YEHR
EEE (f340/£380) % 3 BRI TR 30 HREAE L. RWT, B (CysLT) ZAMEFEIRMI TiT 100
nmol/L, CysLT,ZZ{EFEME T 0.3 nmol/L) & 6 {EEIEEED LTD 3% L < 1t BIOH &7 Assay buffer
% 25 uLiwell Nz, #9443 30 I OEINBEE RS 3 MR TRAIE L. ¥, #3%&7 L — b % FDSS-3000
Wty b LT BO—HOFERBER EIEME L DREIL FDSS-3000 07 a1/ F A CEIR THRM L /2.
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2.54. FHLWRB ROFHET &

FEMIE E 1Y, LTDs iz DMBABI N U AT T FAREE 50%MAIT 5K (ICofE) &L, LATD
JFIEIC & D EHE L. |

LTD4 % #SH4 5 ELRTH 30 MICE S EME L D FEIEE & well D pre & L7z, LTDs I
HHIERT £ TORICE LRI SEEE L ORRIEN L pre E2 2 L3I W IzfE %% well DE{LE (IRatio)
L L.

Blank Bf R UF control B T3, EBit v MEIZ 3well (triplicate) @ ARatio fEOFEHEELEH L, £hE
#U blank fER U control fE & L7z, #EERMERE L U IRIME R T, ZEREIC 2 well (duplicate) @ IRatio
EOTHEZERL, FREDOY T MEL L.

WERIE B IR E OFREICBIT A IHIE (%) EUTOXLLEH L.

IR (%) = {control {E—&EED 2 FIAE)  (control fH—blank fH) X100

R E R OB E OB E 2 AL, sUET2REICRT 22ERY Yy M TOMIRISELER
I 2 LT, T 1 @ 2-parameter logistic model®® |2 J A IEBFEIF ST EITY, HHBRHERUHRHED
ICso R TN 95%EHEMEHE L. H, HBTERSITICRT DAMER CIRSE, MY 7 b
DRI > 2. |

Y =100/ (1 n 10((LoglC s0—~X WHillSlope )) Ce e (1)

X : BRE L PR E OSEIRE, log (mol/L)
Y : IR, %
Hill slope : BAE HiFR DOH X

2.6, SEIERBIUER IS ORI
2.6.1 R[ESEADEME UZEREE

JEFREIRRHTIC X » TH O NIREEA L ) MREROME &% L TH D - ER 2~6 mm DEEX
%, 18 1~1.5mm OBFEREA & Lot Ca? FERH Tyrode IRIC T SEAR LA =k b7 b E—IL
WHT 37C, 2 BEA U Fa— 22 LIt LY RERICRIE L. ZBRMELICEREXFEAZRS
#9 20 mm OFRE YW ICHEI L.
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2.6.2 R HINHNE UGS D

2.6.1 DA AER LI KREXY A %, Tyrode AT LB E 6 mL R Y 7o v L 8D Magnus 784
ICHRTE (TFEE 300mg, REE3720.1°C) L, 95%0:-5%CORAFT A (BHENR) BRT TEADIHNER
USRS~ % isotonic transducer ( B AYEEE, TD-1128) K U* amplifier (B AJEE, AA-601H) %4 L T recorder

(HAYE, RIG-4124) -lZE08& L7,

Spmol/L M7 EF /=Y i (Ach, 1043FMLE, ¥ 10E) KX 5 FRHOIMEESSIZE—EL 2D
ET, 45~60 7HETA4E LS ELE L. £0F%, 10 pmol/L M A Z I (Hist, 20 77H4E,
PEre 20 B % 2 ELE L7, AEARUREHT X o THIBEHIHEN baseline = TREAR L7 Bic~ 7 X X~
DEEFET ADOUAREEIL L, GPSA ZHBEN 0.01%IZRD L IIENL, TOREDIC, BNOKRE
LRBESICEILEMETRMLTESN T 4 I EVERLE.

PURIC & D FEmRBINAE 2 SR T 2561, LEMEN0K 20 RO 25 5#&lc, 1 K2 &3 (3
pumol/L) KT AEZ I (1 umolL) #FNFARMLTERyTF 4 7L VHEBL, T0 S5 K%K,
MIREEDS 3 pg/mL &7 D X 9 I F =HURETRM U T 90 o MUGNER S 3Rk L7,

LTD4 i X 5 SEigf a2 BE T 2 54103, [EEROZEREIERE YT, LewiiE o
BER BURIRNGG & Rk L. (LS9 HIN 30 431210, #IREEDS 30nmol/L & 725 K 5IZ LTDs ¥R L
TEARy T 4 L) R, 60 SRS &0 LT,

2.6.3. FHOER B R U

LR U < 13 LTDq B5AIE O 18 #5 OUURER (mm) ZRIE L, R—EAD 2 &7 I 40 X5 I#ER (mm)
AT OELSRE LTRRLE.
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3. FEBRRER
3.1, FEMEERE OALMERIZ 1T D CysLT) A MK O CysLT, 32 F AR D FEH,

FEM BB SR O AR T, RELOREICEAR COZEIABRLD, 5 AL TORE EERURIE
VBRI CysLT =B EORBIN A iz (Fig. 16) . ZAUZxt LT, CysLT, ZFEKIFFICRE LEIZFH
LTV subject 2, 3 BN 4 BT DHBELOBREIIFHLOTH-7 (Fig 16) . [EZFEIEHO
CysLT, ZFMIZ OV Tid subject 1, 4 B LTS ICBWTHTOREABRBD I (Fig 16) .

Non-asthma

HE staining AB/PAS staining CysLT, receptors CysLT, receptors

Subject 1 .

Subject 2 | &t

Subject 3 :

Subject 4

Subject 5

Fig. 16 Immunohistochemical micrographs of lung tissues from the 5 non-asthma subjects.

The tissues were cut into 4 serial sections (4-pum thick). Two of the sections were stained with hematoxylin
and eosin (HE), and then with alcian blue/periodic acid-Schiff (AB/PAS). The other two sections were used in
immunohistochemical determination of CysLT; and CysL'T2 receptors expression. Arrows show representative
immunoreactive site for each receptor.

S1H) Sekioka T. et al., Allergology International, 2015, 64, 351-358.
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32. WREBEOMMMEIZEIT S CysLT ZHEE ML U CysLT) ZHEKRDOIEE

Wi BB 2 B DAL T, PR BARE ORER & FRRICKOE B R OYRGE R CysLT1 B ER DI
BHbhfh, MEIRELZEmEk ECOREENALNE (Fig. 17) .

CysLT; ZEMEIZDOWT S, KBTI, B LR K OHE#R~DOZE A MERICB W THREA A BN
7. BIZ, WRBEOKEN TIIRESWIC K5 FEHEERPIC S AmEKRA A Hh, ZhbORmEk Eick
WTH CysLT BRI A v (Fig. 17) .

i BBE 2 BIOM DT 7 4 LU %, 1 IREUATH 290 CysLTs EAERFUEDO DV I 7 ¥ 1gG %
AW TREMBIAZ T /R, FROLREAGIBEINR» o= (Fig 18) .

Asthma

HE staining AB/PAS staining CysLT, receptors  CysLT, receptors

Subject 1 ==

Subject 2 S5

Fig. 17 Immunohistochemical micrographs of lung tissues from the 2 asthma subjects.

The tissues were cut into 4 serial sections (4-pm thick). Two of the sections were stained with hematoxylin
and eosin (HE), and then with alcian blue/periodic acid-Schiff (AB/PAS). The other two sections were used in
immunohistochemical determination of CysLT; and CysLT; receptors expression. Arrows show representative
immunoreactive site for each receptor.

5| ) Sekioka T. et al., Allergology International, 2015, 64, 351-358.
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Asthma subject 1 Asthma subject 2

i

Fig. 18 Negative controls for inmunchistological detection of CysLT; and CysLT: receptors.
The tissues were cut into 4 serial sections (4-pun thick). Both anti-human CysLT; receptor and anti~human
CysLT; receptor antibodies used in immunohistological staining as primary antibodies were rabbit IgG. Lung tissues
of 2 asthma patients showed no positive sites when rabbit IgG was used in place of anti-CysLT; receptor or anti-
CysLT, receptor antibody.
51H) Sekioka T. et al., Allergology International, 2015, 64, 351-358.

33. LTD4IZ L BRI NV T AL T VREICHT 5 CysLTs EEEERIEOIER

v hD CysLTH ZEER U CysLT, R BE % ZEFEH & ¥ /- CHO-K1 #MfEizds v T, ONO-6950 i, LTD4
XD CysLT) ZAMK O CysLTy REEE N TAMBAL N U LY FFASEELITIEI L, 1Cs i
ERER 17 RU250M Thote (Table2) . Zhicst LT, T FNAHA ML CysLTI ZBEENTS
IR ETRS P L7z (ICs0=0.46nM) A%, CysLTr ZEEZIT 2NEICR L CIXHARREEE R & ah
<7 (ICso=1800nM) (Table2) .

Table 2
ONO-6950 and montelukast ICsp values for inhibition of LTDs-induced intracellular calcium mobilization

response in human CysLT) receptor- or human CysLT; receptor-expressing cells.

ICs0 value (nM)
CysLT; receptor CysLT; receptor
ONO-6950 1.7(1.2-2.4) 25 (19-32)
Montelukast 0.46 (0.37-0.58) 1800 (1500-2100)

Fura 2-AM-loaded CHO-K1 cells expressing human CysLT: or human CysLT; receptor were stimulated with
LTD;4 at 100 nM, for CysLT) receptors, or LTDy at 0.3 nM, for CysLT> receptors. ICso values and 95%confidence
~ intervals shown in parentheses were estimated from a 2-parameter logistic model using the resulis of 5 experiments.
The cells, treated with CysLT receptor antagonists, were incubated for 30 min before LTD, addition.

51F) Sekioka T. et al., Allergology International, 2015, 64, 351-358.
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3.4. LTD4iZ & 2 9N BBE ORE X FIRHIEICHN 3504 = b U = U EEHIEOIEM
LTDs (30nM) & X AEE X EBHUEEE CysLTI R B ERFETH BT FAH A L (100nM) ik
VIZIEsELIcfl 2 h 7. ONO-6950 (100,300 % TF 1000nM) 1%, LTD4 2L 5 Z 0RE X FIBRGINGEZ
R ERFERICEIF L, 1000 nM LB CiliiEss2mml 2358 5z (Fig. 19A) . ZhiZ LT, CysLT>
SREERIETH D BayCysLT.RA (300nM) FXLTDs 30nM) IZ X 2RE X LEFIFEI < EELR
& pdo7e (Fig. 19B) .

A LTDy4, non-asthma subjects
100 r

o0
o
T

1]
L=

u
o

%]
[=]

—@- Contral {LTD, zlone}

% of 10 pM histamine-induced contraclion

0 =C= Montelukast 100 nM
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Fig. 1% Effects of CysLT receptor antagonists on LTDy-induced smooth muscle contractions in bronchi isolated
from non-asthma subjects.

{A) Effects of ONO-6950 and montelukast on LTDas-induced contractions in bronchi isolated from non-
asthma subjects. ONO-6950, morntelukast or vehicle (0.1% DMSO)} was added 30 min before addition of LTD4 (30
nM). Bach point represents the mean or mean # S.E. of 2-4 experiments. (B} Effect of BayCysLT2RA on LTDs-
induced contractions in bronchi isolated from non-asthma subjects. BayCysLT2RA or 0.1% DMSO was added 30
min before addition of LTD4 (30 nM). Each point represents the mean + S.E. of § experiments.

5)f3) Sekioka T. et al., Allergology International, 2015, 64, 351-358.
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3.5, BEUEAE L KEEAOTURICE 2 FRHBIEICS T a4 2 MU o RERECIER (GEgAE
)

= b7 PE—MECEBIRE L FMRFIERCY =FEEZRMT2 2 Lok v, & 20~
40 HEE—7 LT ERARERBIENERLZ SN, TFAH X 30nM) & ONO-6950 (300nM) i,
I EISIEERREICIH L (Fig.20) . —7, BayCysLT:RA (100nM) 1%, =D X 5 B HIRER e
KR L TEE#LRITET, EUVTANR A LESEGICBOTHEMN2ERIIRED beho i
(Fig. 20) .
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Fig, 20 Effects of CysLT receptor antagonists on mite antigen-induced smooth muscle contractions in bronchi
isolated from non-asthma subjects.

The bronchi were passively sensitized with atopic serum before being suspended in Magnus bath. ONO-
6950 (300 nM), montetukast (30 nM), BayCysLT>2RA (100 nM) or veicle (0.1% DMSQ) was added 30 min before
antigen challenge. A cyclooxygenase inhibitor, indomethacin (3 pM) and an anti-histamine drug, pyrilamine (1 uM)
were applied 10 and 5 min before antigen challenge, respectively, to make antigen-induced contractile response as
much as possible dependent on CysLTs activity. Each point represents the mean + S.E. of 4 or 5 experiments.

51/) Sekioka T. et al., Allergology International, 2015, 64, 351-358.

3.6. ZEIREL KB SUEARDOHRIC L 2 FEHIHEICT o4 2 MU = HERECHER (HEHSE)
HEBEOREERIZONWTIL, #HFEBEDZN LR TRA—RF A URREERHTHY, MEHB
HLOFYTAHA MREOM, FICREESE 2 OEARIZ SV TR, L HFURTME T 30 /T,
10pM DERF I X B DK 20~50% AL T 55— T A O EERALNE.
AEE 1 T, BERE L RS TAERD S S HURIC & 5 EBIRICR LT, CysLTy SEHER
BTHDHELT/HA PR CysLTy ZREIEFHTEH D BayCysLT:RA MEEICHRRIMERL, =
N o ORI AMEIERSRED b/t (Fig.214) . £, Z0 X H RREIFRGIUHEICH
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LT, CysLTin ZEMEENIE TH D ONO-6950 iX, E2FT/h A b & BayCysLT:RA OFFFAEE L RIS
OUFEIIHIER 2R L (Fig. 21A) .

IhIZH LT, WEBRE 2 T, T TAHR R, ONO-6950 U 5 OPEB#BEN EICHRRME D
PRE AR 84y O TR NG 2 B L 7248, BayCysLT2RA oz is Ui ofz (Fig 21B) .
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Fig. 21 Effects of CysLT receptor antagonists on mite antigen-induced smooth muscle contractions in
bronchi isolated from 2 asthma subjects.

The bronchi were passively sensitized with atopic serum before being suspended in Magnus bath. ONO-
6950 (300 nM), montelukast (30 nM), BayCysLT2RA (100 nM) or veicle {0.1% DMSQO) was added 30 min before

antigen challenge. A cyclooxygenase inhibitor, indomethacin (3 pM) and an anti-histamine drug, pyrilamine {1 puM)
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were applied 10 and 5 min before antigen challenge, respectively, to make antigen-induced contractile response as

much as possible dependent on CysLTs activity. Each point represents the value obtained in each experiments.

B|F) Sekioka T. et al., Allergology International, 2015, 64, 351-358.

4. HE

AETH, b hOKGEMRRICIITD CysLTs RAERE & SUEFRHIEICHBIT S CysLT ZHEERT
CysLT: ZEAEDE B DWW THRE L.

HMFEBRE T, BEOBREEFRE TOZZARLALN, 5 AL TORERKICB W TRETRH?Y
KIB LRI CysLT1 B EOREAN L B, —F, CysLL ZEEORBEIC >V TREEROER L D K
&<, FORBVBFHERD ONRWEINHER S, HMmEOREMR TIIE CysLT A EMEFHIC
BRELTHWALDLEZLND. TR LT, MEBFIZBWTLIEMERERBICTETRERUR
iH_FRMERIC CysLT) A BN A LN, CysLTy BAFIZ OV CREELEHPEE LEOM, TEAN
~OFEHLERCRESWIC IS L EZ D3 IFEHBEICRB O THIMBHL TV,

Zhb 2 Flom BEEE, WERRAEB LOBEMRBILGEIN TV SR, TR HE (BRA
Fv72) EMERRE GARAT v 7 1) OICSICE» THEBEN TSI, ERIICEES L LT
ERRELTHDaEERH Y, PREFSCEEN TIIEY CylL ZREORBEANB O THEENREZ S
A, ERi, FHE~EHAER ICS 2BF SR THWBEERE L IXTSESRE T, AEmERCkT
D ARMHMAFERER LD CysLT1 RO CysLT: REFREUSZEHO LN THFRECEF LTS Z &%
interferon-y G OREMET A I A LD CysLT EREORATTENREN TS ¥, Fk, B ME
R TR, [EXHEORERRICES T2 Th ¥ b4 v ThHD IL-4 iI2L-> T CysLTy TEBE
HORBERLEEIND Z EABEINTNE P . B, b FEER THRRERCHEBIRTE L4itko
T CysLTy RV CysLT: BREEARBRBEBHET DR, CysLT BEERBELGHRIALFH Y iz k- Tl
FlENAZEFRRINTVE S . Zhbo@Erbd, SEO 2 FOMEBEIZBNTE, mEav b
B—/LDiDIZAFT ERTWB ICSIZ Lo TRERMIC CysLT REROREABML BTV T REERE
EHRT, SEEERES L ) REEARFEL R THSES L QREEMCB VT CysLT, TEEREER
BEFB->TVHREEREZLNS.

W BREIC DV 2 FIOBROIRERNREETHE0, WFROBITHLER? 2 5 FFOWLICENT
BAREZR CysLT: BREHORHANER S, REROALIZBITS CysLT BEEBER DG EOREO—IT
b ORESWESDFRERGRER RS LALE TR LEBREIABID TTHY, BERNRETHS.

TNTy b O CysLT BAHE, SEERGORMEPEED WEHBEOTRICESE LTS T &A%
EENTWB B0 s LT, CysLTy AR KO =7 AT LTC #F L IE LTD; 2 & 5 ENRE
PSHEER X, CysLTa 522828 CysL Ty A A E 5 BB BHEO U & AT HIE L T 2 TastEnRg
ENTND Y i, ¥=HETRELE CLTa BEE KO v VR0, ¥R CRIELEHER vy
A CysLT2 25K KO = 7 A DB R B A LnB-ai1ciE, M IgE Hifk=o 114, -5, -13 &0 Th2 ¥
A A4, FURREIC L 2 EBBRERERENSTBICHEBEN, CysLT) ZAEMERT LF—RER
JEIZ BT B EIHMEE 2B TV B TIREENHE T TS O BT, CyslT, BERBREFERIALS
Wio b R SRERHIE TR, CysLTI REGE B OREHL U LTD: I& K 2 BRI OB R &
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NBEZEDBHFEINTHD L. LaLedb, b MEEX®AVHETTIE, BayCysLT:RA < ONO-6950
73 LTDy & 2 \WMERRIC X 2 FinfFili e B L IFB I a2 &13R<, BTy P TORE LR
BRI, B b CysLTa ZAFZERTT 52 LiIdbimBERZ L2670 D L EZX B, CysLT: ZEEDIF|
R RENI OV THEEENTFET IO L FEENS.

LTDs & L i3HFIC X 2B AF OREFIFHMEIIIT CysLT BEEIIFREES L ThinESE
ZONBBERTHDH, 280 550 1 FlOKERE T BayCyLToRA 12 X 5 iR A5 ITEMHIER o1,
EBUTAHA S L OB TIZ ONO-6950 FIZ & 2 BICHARIHIERSHER E N 2 LII3EF IR
RIEWERTHD. 200 EEENTRLOTEIZBWOTHHFER CysLh TRROBEHNLNH B LED
59, BREC L 2ERABRRELRIAIIFHATHS. L Lan s, BayCysLT:RA X ONO-6950 {2 & U
HEMHEERBSRO b B RAEIL, MEFOREBEFELRRY, 7 M —EOF EREETH Y, R
BEEREE=RAS 6.8% L &<, M/MRIZOWTHIERKEARA TIZH 2 B LBHEVVEEZ R LTED, Zhod
SET - FBRRBICBIT S CysLT TREEOBEIM O OB RIEL T D FREERZ 2 6h 5.

RETGEORBIIEENOTRE—TH 0, FHCEEFPEISH TN, FERRERE, FrRERE,
BRI GRAROM, 7 hE—8, FE7 Fe—8, EE, 7R CEEERRSEE (AERD) &
6264) f% & TR BLED D O IEPHREMRIT AR A DTN D, -

—5F, LTCsE LIZLTDy IC L= Tk hi/MRERIE L 72RO, [FEEEKFEERFO—FETH 5 RANTES
DELETZ oA A P TRESIIZbRT, BET 2 /MGG T 5 CysLTy ZAED R
S.OFAEESTE SN TS 6 . iz, CysLT: ZEWE KO v U A TIHEAR~ o AT, LTCHT
& % P-selectin FERFEZ 1L 5 M/MEOFEHELRPKEN~OHFBEEKE AT EICHH & 503, CysLT 5%
RIEO KO FINSIZHEE RIS | HiZ, AERD OBRE CrE, ERMEEBRERASCT ALY
TR & b L TR LTEs EA8E <, P-selectin <%° CD63 E 0D fil/MERRE v —F —DFREH L4, 4F
FEERICRE & U7 iE ki MR D FTELE 30 P LTE SRt B & E OB E R L5

ARRFHC BV T BayCysLToRA f TF ONO-6950 12 L 2 SEIR A IURR I ER A8 ) b e B AT 0 &
FHRLEDOL D RMERHETERD L, CyslTI REBRBHIEOYRBAR+4T, RY LTE EXR
VY, FEEBRIERG S5 ABRD D BBEIZHS LC ONO-6950 FRET iz R TRF IR & 2 B A EENE X b B,
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HW3E M

[. CysLTI ZAEMEICOWTHE, HMERE LMEREFOVTRIZBWTY, KB LE, REFEHEVE
MmEK ETORBRNHED bk, CysLT: ZEGKIE, EREBEFETIE, FICRELRICREBRL THWER,
REFRHCB MR L CIIEFZERA bR, MERFICRWTY, JIETEH, JEEEMRET
R MERICIIT 2 CysLT S BAEDOFBRPBFRD b 28, KB DOIFREF O B MER LIz CysLT,
ZREOREENRH DI '

2. EMGEEE OREEWBIMEL CysLTy REBHERFE TRl Shkro e, mESAED 1 fillc
BT, FUELC X A RE T EIBF OWHEIL BayCysLT:RA B U ONO-6950 12 X o THiH 2 .

LAEDFER LY, CysLT, ZEFKE, TEXWEBEOHLMEDCKHIZBNT, P EbREXT
WH ORI ICE S LTS Rt R ST,
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G E.
IyEN

AT TIILL T DR F S,

O RETEFTLVEY FE2RAOVERETH, S-hexyl GSH & MW CHEMD yGTP 2BE L &4T T
LTCs ZMAZIHEB I LITE 2T, CysLTa RBEENTHELEZBELZONDZTIT— T o V7L TRIZ
5 REERO LA L REREET NV EHBELE.

REFT VKT D CysLTI REFRHER O CysLT EEFEREODHREBRN LILBR, KERS
BT THRE SN AREMEIIL CyslT) TEREN T 5 RENHEHIHAICEET 28, KEH T
CysL BBEEENTHREIMFEE ZAUCHEI =T — I v BV FICLARERETH Y, B, &%
THLRFNTIRGUED CysLTy BAEKRE N T 2 MEFEERMEDTLE S BE LTV 2 FTREMES TR S,

@ RBEEATY PERAOVERFTIE, AV RFAZVUVELETIZEICL T, HIEREICLABE
RIS A2 HEE CysLTs DEEEREE 72T+ 7 4 FX 3 —ET VEMBE L7, BT, S-hexyl GSH
FHATAZLICLY, CysLTI BEMEIT Tl CysLh ZEKRLESET AT 7 4 F%—EF /0
FHEL, B MBI ABEREERETH B AT 0 FORERILEENDEEARI Z L 2HRL
7.

LFEOD CysLT BOR CysLTy SAEGEREKICEETET T 7 4 THF—FFNMATEBNT, CysLTin %H
FHREHETH D ONO-6950 DEIRIL, CysLT\ ZRFFEERETHHELTAAA M LR, KEIRE
DE—FERETHLAT oA FOBEDRIZOWTHEVF AR M LE S AREENRENE.

® b FREEAEZAWERHNTE, ERERE LHEEBREOVNTRIZEBNTYS, KELELRRURIE
EIERRIC CysLT) ZAKRORBRPBD bz, FEREBREICRIT S Cylh, RERRRITELKELE
THERB N7, SOETIRR CRHERSIZEL DNRWERDFEE L. HRAE Tk, KEVRS
RTE LM, SEPICEEE LR o BmEk Bz b CysLT RAKOREAHER Sz,

R SHEAE AV PRI T3, LTD: & L< X =HRIC X 2 R ERE ORE TR
IRHRIZH L C CysLT: T EEERIRIIMOBEBERIZIAdbof. ZHIEZHLT, 2 flomEEED
Lo 1 FTHE, FRICEDREERFOIGEE CysLT: REEREHIFE TH D BayCysLT:RA & ONO-
6950 %358 < #héEl L.

ALY, BEFEOKEREBFIETH D CysL T BRGIEREICEFM 2 R kB EERECR
FELTEBODMERISC CysLT: ZREREHEELTWA I ENRENT. £, BOEkErE,
CysLTip ZEFFETIETH 5 ONO-6950 43, BEFF Ol BIGHE TIIRRT 2B o LTH R EFR
TR AR IREOEIRE & e D EREME R B X bt '

54



Wi

FMXEELDDITHED, WSR2 D JHRE - JHREEE D £ UInBRR%E - 35 - S
Wt FMEBEEERICIECERL, D oEiLe L ETEY.

AR, ANEFERAL TEMRAH  KERTERTIC CTIThRE L. AEOBE2 5 X THEEELE
BREEEPITRE EHEERIARE )M —HERoL» bR L BT S

AIFEOMEIZ DT Y, KBS DTERCHEEB Y > BB ORERIC HATHEE E L,
AHETEE, NEATK, KEREEL, FEBAEL, BAEAK, tEfihdt, HERRBRK,
FEHZEE L, PHEREL, W CICEDERETE T o THE E L fFhR L, RHERRICD
DEEHH L ETEY. £/, ONO-6950 RO DFZFILEW A GREV IR AHIEL, Kafzigtiz
B EEE LS

b OB E I VWLIFRIC o & 2 LT, KIEMRFL - FEREATEO ZH 5 % 8 TR R R -
EHPLFOWRETITONE L. BHTEERE MO TREBICIRAEE 2 LETAETRER
e FERERARER B BERAEM, REARE  EREURMECICERBARIER  RIRREM
RS Bl LB E 3. $72, b MR EZ AW EEREZOREBRUEEORRIZH -0, HERH
MELZRE E LEERN RS FEFRBLSEE, KEEST BAEEEREICEERR LT
B LI, MEOEBCERNEHEHAZTES £ L-FAMFREOCEETICO, BAEILE L ETFET

R L B %

ARE SCTE LUT OHERS (B 7 7 D KRR R 2 FR SRRk L.
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