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7P —RERNES L USENBEL MR 2 5D P F 7 4 5 F > —14 histamine & & U leu-
kotriene (LT) 3B R (T T tranilast DEE(C >V TRETL 12,
1. 10-°g/ml o tranilast ® RFGEAR30min FIAIR (2, FHMBMIXA 5O histamine i3 R

1 h - 125, peptide LTs 558 %340 L 7=,

2. 10-%% & U'10~*g/ml O tranilast ® RoEL30min FIAE 1, KfFe b YD H A & @ histamine
WEED A% b ¢, LTB,& & U peptide LTs i & $ #HI L 7=,
L E DR b, tranilast VB SR O—% (2, histamine $ & F LT SBEA MK T 28BS L 5

ZEHIRRE T
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chemical mediator X IHTHZ LI BT A
WEIRTWAY, 40, B35 =B EE
DOFRBM MRS L CZBIEIEe b2 5 D his-
tamine ¥ X ¥ leukotriene (LT) # ¥ i R & ¥
tranilast DEES>WTEANL, LT X 5 HEED
HEE B,

R R B X UTTER

1. AX
tranilast (Rizaben®, % , & 1 ZE &), ketotifen
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Abi.)reviations: AB acetate buffered solution;
DSCG  disodium cromoglycate; HEPES N-2.
hydroxyethylpiperazine-N'-2-ethanesulfonic acid;
HPLC high performance liquid chromatography;
LT leukotriene; MCM mast cell medium;
RIA radioimmunoassay

{Zaditen®, v FEdh), disodium cromoglycate
(DSCG, Intal®, B R £ &), dextran (M.W.
60000-90000), charcoal (Norit SX-3), acetonitrile
(CH,CN, BfErn—=t 27374 —FAHHERAR B
Ymethanol(Z7 v = + 75 7 4 —HAENAE, Th
b FIEEE), (14, 15*H(NDJ-LTB,, -LTC,, -LTD, 3
X OLTE, (\Fh & New England Nuclear),
LTB,, LTC,, LTD,# XU LTE,(\ThdE—ILF
¥ 7)), *H-LTB, radioimmunoassay (RIA) kit
(Amersham), *H-LTC, RIA kit (New England
Nuclear), SEP-PAK column (Waters Assoc.),
gelatin(Merck), ethanol JZEE Ld D%, ¥ ¥
kA A v RBEE YRR IeE, 2EEEL,
X 51z Milli Q system (Millipore) = & DB L 7ot
EHI7005 QM ko b ox Ao, ZoMoRERE
FH LB ThcET b0V,

2. FAEMEmEREE OFE & ISR

& = H{ B BSE £ % © M¥% % heparin (10U/ml
blood) M EEEL L 7%, 4 % dextran % 2ml/10ml
blood DEIGIHRML, REEHMBEMEERIC 2 K
®mE 7, OUERBAEERL, 4°C, 200Xg, 20min &
> LT 187 pellet 1210U/ml @ heparin # & ¥ Ca**-
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free mast cell medium (MCM, #& & 150mM NaCl,
3.7mM KCl, 3.0mM Na,HPQ,, 3.5mM KH,PQ,,
5.6mM glucose, 0.9mM CaCl,) ®15ml/20ml blood
RIx CEFER L LIcE, BU4TC, 200Xg, 20min &
GLlic, TOBFEX 2EIEDEL TH7 pellet iz
MCM %inz T 2 X10°cells/ml £ L, ZO—FEX® %
ABRECHERL, KEmamREER s L, 37C,
Smin preincubation #&, FHM B MERF HER D 1/1000
EOEYER > I 2 C30min incubation L, XHic
1073g/ml @ # =HIR (D. farinae) ©1/1000&%h1 %
T30min incubation L7z, incubation #£7T#, KILE
BHKKFTEHEIE, 4°C, 1700Xg, 20min FoLTHE
biic EEZEFIEFE L L, histamine 31 " LTs »
AEFT-80CIEFL .

3. XEMIRSFe rITREOER & RIGER

FREOBHFMCL VB WEEAMER TG 2R
FLABYJ] ¥ X Of Mcllwain tissue chopper % B T#)
0.7X1X2-3mm KoY R &L, v — b LI —
£ bT Cat*-free Tyrode @x BT > EEH LT
oY RE R =HIFE T 5
radioallergosorbent test score #: 4 #7537 F v — [0
& (Ca**-free Tyrode BT 5 EFR L2 EE)
IZ§91g/10ml DEIECE¥E X, 37C, 3B incuba-
ton 3% 2 &0 X W SBWRIF LT -7, BIELT
®, U= — bioff Lic ' — % EC Ca**-free Tyrode
B D#I100ml/g tissue TEIA B8 LI, TRIK
DEBRELL, YR O700mg B REBERL,
Tyrode # D Tml/tube Zhn 2 THGI AR & L7s,

BIGERBLU T ECitfT- 1o, B b
37°C, Smin preincubation #, 70% L < {27x]/tube ®
EYH W % 0 2 T30min incubation L7, 51T
2 X107°g/ml © &£ = HED20u]/tube N2 T, b
{Z15min incubation L7z, RIGKRTH, #—+ LT
FZFEL, FlR% 4°C, 1700Xg, 20min& L LT F
BFridic, chxRBEEE LT 2491, histamine ¥
LT LTsDRIEE TERF N —B0CIBEHRL L.

4, LTs DB L UEE

a, LTs oW 5EH

A EMER S L OB A OERH 585 h 508
£ (2-5ml/tube) 122.1% gelatin & D50.1/ml ¥ X
U prostaglandin B, (Fit#liZ) ©10ng/tube # #in
L, 5T 4EEDH ethanol /0 % Tk % TF30min
BMEH, 47T, 11000Xg, 20minZOLE, EHh
EFEEHIml/tube ¥ TRTBMHS, BRAYTRNLT

(#750ml/g tissue),

E%x4-6ml/tube & L, 0.1M BB <4 pH 5.61238
%L*_aMmﬂ%i§9&m4ﬁ£%§ﬁ(M3pH

5.60 DESMITH L UdEkd - E£E&1 L 7- SEP.
PAK columniz LRREAM DL BLHFIEL, »>50.C
AB(pH 5.6), AB/ethanol=8/2(pH 5.6)35 X 18 AB/
ethanol=7/3(pH 5.6) D% # % A 5ml/column <JE
RELEE, AB/ethanol=4/6 ’pH 5.6) ®5ml/column
TLTsz@Etisek, 2o LT SE®4C, N,55%
T, #90.1-0.2ml/tube ¥ TEMBE, X 52 1ml/tube
O ethanol % i 2 T#920ul/tube ¥ TEE T B &
& BiosEEKrs e~ 7574 — (HPLO) o
mobile phase & L THU 7B D041/ /tube 2 #bn L
RO OERLT 5@ s L,

b, HPLC

HOEE LT 5B % mobile phase : CH,CN /meth-
anol/H,0/AcOH=32/3/64/1 (M (3 I & B3 38 3%
¥+ pH 6.0, H3R0.5ml/min, 12, FYIH BESE
pH5.6, M#EIml/min, 35C) B L U C- 18k 7 v =
b7 774 —Hcolumn(NOVA-PAK, 0.39X15cm,
Waters Assoc) # BV THBE > T-7. £LT o
retention time {XRHE M MER £ S8 BT K- sk
AR IZOWT LTB, | 38% (205, LTC, : 115 (5
70, LTD, 185 (104, LTE, : 234 (129) % -

F

[

HPLC 2 5 DB HE D280nm i 1+ 5 BN O B E
%, column T L 7o 824 SRR IV BIE 45 B (Gilson,
model 1001) =X b BIE L 2.

ek, WA LHPLCE COLTsOEINR s +
CHPLC 750 LTs OB B FRECH S 721
BTFoZ i1, Thbb, 2. 0FEOGMmER
BIV 3 OROMIIFDER LA —FEDOTFIZES
nrcEE EE iz H-LTB,, *H-LTC,, *H-LTD, 5 L ¥¥
*H-LTE,® 34 % $910000dpm » ERECH N LT £
FLERBEDEU T THEL %, HPLC »boBHED
0.255 %\ 120.5ml/tube B HE L, FORMIEH
TP F v -2 2 h @& (Nihon Musen Co,
Aloka LSC 900) =X h#IFEL, LTs ® HPLC 75
DEHEBLHRT S L & 4, HPLC £ ToBRE

ZEMHL, ERRR, RELG0EoRE i
LTB, 1 75%, LTC, : 61%, LTD, :56%% I O
LTE, :52%TH b, YA ORK LET LTB, :
81%, LTC, :52%, LTD, : 58%3 X o8 LTE, : 35%
'Cé of.,

¢, RIAgi®
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HPLC X h B o hic& LT 5 E D950 ] /tube ¥ 72
X HPLC © mobile phase & LT WICBEICERE L
fexnEho standard LT (LTB, : 0.0031-0.2ng/
tube, LTC,¥ X TYLTD, : 0.0125-0.8ng/tube,
LTE, : 0.063-4ng/tube) ®950ul/tube # F+h % j1D
RBEICERL, 2% gelatin BD40u1/tube HFML
7o, WETwEfHEEE®, 0.3M HEPES £#% (pH
7.5)D100gk1/tube %02 T RIA #¥t¥s X ¥ standard
LTHE®E L,

d. RIA

RIA & $t % X Ustandard LT & ® iz, X% T,

ik 939
150¢
] : Histamine
NN - LTCa
100F
K
IS
1<}
<
°
® s0f
0.
Spon Cont 5 6 {-log, g/mi}
Tran Keto

*H-LT tracer(*H-LTB, #75000dpm : LTB, D> #I%E A,
*H-LTC,# 10000dpm : LTC,, LTD,% X O*'LTE,D#l
EH) ©100g1/tube % X OHUMLE (B LTB, Jifk {0.3
M HEPESE&®(PH7.5 I bh 3IFBHERLAD
o LTBBIER}, #lLTC,H6{0.3M HEPES #&#&
W(pH 7.5 X h2.5fFM L -d o | LTC,, LTD,
B I UPLTEQHEEHM, I LTCHME O LTD, B L O
LTE. T AXARIGHE X TR ERH0% B L O
15% 1) ®100u]/tube % ¥ pn ¢, 4°C, 18-24FF [
incubation L7z, incubation #7#, 0.5% dextran
coated charcoal D500u1/tube &ML T, 4°C, 15
min KE L, 22T 4C, 1700 X g, 15min & L7z,
Bonf EEDS00k] I L, BEHEHTRE > v
Flr—vavhro vy RIZIOBIEL, F£FE&EHLTs
EB L, ok, RIA TORHE R LTB,, LTC,,
LTD, 8 LU LTE > T Exh L, 3, 12, 128 L%
U60pg TH -7z,

5. histamine DEE

HIMERORRIZE - TIE, 4a, TOBHOTE KT
LF@DoE, Tiebbh, ABFERK IV AB &S
B B S e B R & RS B3R 1%, 1ml/tube OX5HL
F ML 72 % D% histamine EEHARK & Lic, Al
PR OEBICE W TREAR EEIml/tube X B 7o,
7o, B AR I VBRI, RENAMKROEHE 6 X10°
cells D pellet 1z, FHYIA OB E200mg iz 1 %AEE
B A rnZhlml 32X 04ml #fmL, #HEEKES
T20min A& L 7o, 1700 Xg, 20min ELLTHE LR
‘e bFEX RV, & S E¥F o histamine % May
DADHHWHEL TR L, S#XEC I h#ElE L,

Fig. 1. Effect of tranilast (Tran) and ketotifen
(Keto) on anaphylactic histamine and LTC, release
from atopic human leukocytes.

Total histamine content : 20.0-78.7ng/2 X 10°cells.

Anaphylactic histamine release : 10.6-30.4ng/2 %
10%cells.

LTC, release: 48-542 pg/2 X 10%cells.

Each column represents mean+S.E. of 6 experi-
ments.

ES 457

1. FHmEmEc-owTOEEFig 1)

6 Z07 b ¥ —EFHORMMA MK LHIRFIBC
L b #E#T % histamine 8 X O'LTC,, b h
SOEBCRITTEYOEE ST, control (FY
FAE) X100% L LIEBEORELRLIL, ok,
histamine 3 X X LTC, o WTFhoFEEE L BEEC
hk&<HE7hH, control $ WFROEHUEBFORM
CHHERERERBD ORI, 7z,

D i B E#£ 1T X 5 histamine % 8 & | & his-
tamine B ED29-83% EBEEEN T2 b A bR,
EHE T spontaneous (E¥ k L UHUHELNE) his-
tamine EEE DO A E L PO 7o BB O BB FED
Shie,

ZOTF 7 4 FF >~ histamine EEIZH L T,
10~°g/ml @ tranilast X O’10-°g/ml ® ketotifen @
RiGE#30mingi X h o LB RIME 2 xR 23,
ketotifen TiTEFHE OIS L R L1,

2) MEERKC Y A LTC,OEHE - 48-542pg/2 X
10° cells & EEZE D A B, & b IZ spontaneous
LTC,# 8 4 control ®#560% & BRI K 2 W {EH R
Ltc, Zo#FEs L T10 %g/ml @ tranilast @ §j4L
{B {2 control 509 & M EEEMNEI AR L fo, — T,
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120,

100} ——

% of control

50+

o

0 Spon Cont 5 4 6 5 _5 {-log, g/ml)
Tran Keto DSCG

Fig. 2. Effect of tranilast (Tran), ketotifen
(Keto) and disodium cromoglycate (DSCG) on his-
tamine release from passively sensitized human
lung fragments.

Total histamine content : 24.2,g/g tissue.

Anaphylactic histamine release: 2.43ug/g tissue.

10-%g/ml @ ketotifen TIRIEZH BT, M ET
DEEER R,

3 MEERZ LS LTB, LTD,# X LTE, D%
¥ | Figiziism L Tuv s, LTB, 3 X U LTD iz
WTh LTC, & RRICER L, RIA {757, LTB %
BOCBAL Tl E e, T, HECL %
DRI A AT, 1073g/ml @ tranilast 12 X % 14
LbAhbhiehotc (LTBEEE (pg/2X10%cells) :
SDontaneousS) 3+1.4(5F¥B+S.E, N=14), control
8.6+1.7(N=5), tranilast £4¥#8.3+0.8(N=5)],

LTDM&%E N LTQ LT e ooy, LTC,

DGEE LERICTFIC L 2 FEEOEN A b, 107°
g/ml @ tranilast $FEEOME LR L7 (LTD,#E
£ (pg/2X10°cells) : spontaneous 41.3+11.4(N=
5), control 52.7+12.5 (N=5), tranilast /4 ¥
36.724.7(N=5)]. LTE,ic>T% RIA #fT-7
7, A H0 LTE, 2R HERRLU T4 %, BE
ELTRFTHIENTE h T2,

2. TEWIRUEL YD Ao T o R (Fig. 2
4>

1Al EBHRFe PV 20 REREIZ L H i
B35 histamine 2\ LTs, 3L Oz bDFEE
CRETEYO30min fiIABEDZE I >V TOREY
L7,

180} | I S TN
140 DLTD,
i : LTE,

-
(=]
(=)

% of control

50

[&]

Spon Cont 5 4 [ 5 5 (-log, g/mi)
Tran Keto DSCG

Fig. 3. Effect of tranilast (Tran), ketotifen
(Keto) and disodium cromoglycate (DSCG) on
LTC,, LTD, and LTE; release from passively sen-
sitized human lung fragments.

LT release (pmol/g tissue): LTC, 2.24, LTD, 31.
01, LTE, 138.3.

1) histamine #% % & (Fig. 2) : contro! ® his-
tamine % B & (2 £ histamine & D10%T 5 b,
spontaneous HEEOI1E L EPH LV FEEA L O R
7.

10723 X T'10*g/ml @ tranilast L EEHEEIT A
DiTedoteny, #9553 X 045% &+ F hisy
MH AR L7, 1075g/ml @ DSCG T b #945 %5 B30
BAED B I, —FH, 100°F L ¥10°g/ml @
ketotifen THHFERIT L S n, ZoMEIRIz %
NERISE L5 % & HERIEE 2 - 72,

2) LTC,, LTD, 3 X O'LTE, 0B &(Fig. 3):
LTE E#EE HZR LA <, LTD,o#H4.5f%, LTC, D
60f5TH »7c. 107°g/ml @ tranilast 12 LTC,, LTD,
BLOLTEDHE# Y 27 hia< M4 L, Zofg=
BERLN#65, 258 L UBS%TH -7, 107%g/ml ¢
W LTC, 3 & WLTD, 2#10%#0E + 2 %'\_."-3— oo
7oy, LTEGZ 2T EI65% Dss 18 vz i ts,
—77, 107°g/ml @ DSCG Tix\~F 41 peptide LTs
XL TH A hsduissa b h, FoldExaey
50-60% T - 7=, 107°g/ml @ ketotifen Ti3 LTE,®
ETodBHEERR» A 6h74, LTC, 3 L O LTD,
TRHFICHO AL EENAED A, 10°g/ml o
ketotifen T X LTC,3 X O'LTE, D 3 8 #» #20%#0
L, LTDOCX L Tl b A Y EE bR
RSN

3) LTC,, LTD. B X U LTE, 0 EBEOREER LI
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120¢
[CJ:L7Bs
N: Peptide LT
100} RN Peptide

% of control

50r

5 4 5 5 (-log, g/mi)
Tran Keto DSCG

Fig. 4. Effect of tranilast (Tran), ketotifen
(Keto) and disodium cromoglycate (DSCG) on LTB,
and peptide LT release from passively sensitized
human lung fragments.

LTB, release: 8.62pmol/g tissue.

Peptide LT release : 171.6pmol/g tissue.

LTB, »¥#8&(Fig. 4 ' LTC,, LTD, x XU LTE,
OFEBOBREY peptide LTELLTERTHLELED
Z LTB,o#EEE Y2 TRLA, 10798 X010/
ml @ tranilast {2 LTB, 0% & & & i peptide LTs
O AR HE L, 107°g/ml © DSCG %
tranilast & @& LTB, 3 X U peptide LT #HFEE D
FThr bbb ME L — %, 107°%g/ml o
ketotifen (2 L THO LT HR L EFEX»RIT X
By toy, 107%g/ml T Fho LT E#ics L Th
#320% L 53\ HIEIA R L,

-

EWEEOER»H 0 LTs RIFEERIO L LT
HBEYE L UOHFDERY LI HEBEHNSEHE I LD
ZERI{AmbhT5, SEIO b RIFMEMERC
BT AHER T, FUEERKO incubation $ FH T,
incubation BrRlAs 1 B¥ [ & HBHIR <, FUREE Y
T - 7= control ® LTC,# %t & & spontaneous FEE

ORI F WEERE 22 134 b sk » 72, spontane-

ous LTs DM IFEREE IV S, L LAFBRSL X
CIHFRRCEHETH EHE I/, tranilast 27 7
74 5% LTC, BB OAIE L, £,
LTD#g e L T EEIfER 2R L7z, LTE 22w

TRBRHRALUTOBENE -, ZOBEB,
FHIM B MEEFEER? medium & L CHUVL 2 MCM
HIZiI LA ED Y VA A Y (TmM) NFEL, R A
v LTD, b LTE,~O B HK, aminopeptidase
P LRI BYEE bRk,

tranilast {2, KM M 5> OHEW X % his-
tamine WEBE ORI L 2R b, TEHIEFe + TR
%25 @ histamine FEELX A L IF LAz, TDZ &
3, FYE SO 7+ 7 4 5 F > —4# histamine 8
DEBICIIERBNRMOROGE L B3R -7THAEL L
CHASFRFIFEETH I LA BRI TS, &
iz, tranilast T2 HDO 7 F 74 7 F v K
peptide LT @& fe b3, 777« 7%~ — ¥ LTB,#
AL M4 L, iERo BRI IURR
HRISIZE b, peptide LT & LT AHHHALTC, &
LOCEEINAZ EDHLRTVLAY,

SEOHFFDERTIKED LTEHNRD LR,
LTC,ixp e b bicho»te, LTs HHEOEGIRR
S o TRRD EEZLNRDY, IREAERD b
B LTC, 32 3 a2 oMl FET % v
glutamyltranspeptidase 3 X UF aminopeptidase {Z X
b, LTC,—» LTD,— LTE,.~ & @ cfFH I hicZ &
wrsEEZbNS, y-glutamyltranspeptidase IZ X
h LTE 2 LT~ &fRE & 5B & &4 in vitro THE
FxhTWB", SEOMTACEITHERTIZ
LTF QR IR TR L LTHEBERPETHEE
VR E A, Thebe, xof L7t HPLC D&
HEFTRLTFR,RLTC B TRELCHEEHL, %
7o & B B v 7223H-LTC, RIA kit L& X LTF &
80-100% X UG L =TI E b b3, HPLC o0
5o LTC, 4o RIA T LTC,E LTE,ED 1/
60TH -T2 L5 S 5 b, tranilast OB A
o LTs OBHOEEN LI HBF L 50D
3B B TRV,

L 2L, histamine, LTB,% X ¥ peptide LT 3#5t
w3+ A AEYOEEOBE NI ICHEIEALL
TwWhZ Emb, AEHL, FUREFHKKETBIRD
i mediator A\ EEET 5 ¥ TOREOIEAED
7w FRE L TV AR REMDERB I NS, KEME
MEROBEEICH TR, R0 &<, HRIBRIG
w Xt b LTB, 0¥ E oML 4L LT, spontaneous
LTB B L Cid L A EEBYRIFE R
&, %5z spontaneous LTC, % & (1 tranilast D&
MERIVUB T TRRELEEEZLRIZI-TC
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& (tranilast DAEIC L » 2FXETHEE, 1602E
FHED » 5, KEMEFMBRIZHS LT H tranilast O
LT EBAGIERRIENGRIEED LT 2RO
BEYEE L, EEAC LT AL LTy 28
MEATRE E N,

LA EDOREE A b, tranilast iZ e FEWH 2607 7
7 4 7 % —# histamine FBED H 72 6, LTs D
BErdEL, T b EMOOOEL2LD7 LA
F-HLTHEREY AT 2 L3860 THD, =
DEBIFERL, tranilast OB EBEHED—H A
HoTuwazZ &g REI NI,

X B’
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INHIBITION OF ANAPHYLACTIC CHEMICAL MEDIATOR RELEASE BY TRANILAST

Hideki Yamamura, Shigekatsu W. Kohno and Katsuya Ohata
Department of Pharmacology, Kyoto Pharmacetical University

Akihide Koda
Department of Pharmacology, Gifu Parmaceutical University

Mitsuru Kawai
Ist Department of Internal Medicine, Chest Disease Research Institute, Kyoto University

Michiaki Horiba
Department of Pneumology, Ogaki Municipal Hospital

The effect of tranilast on anaphylactic histamine and leukotriene (LT) release from leukocytes from atopic
patients and passively sensitized human lung fragments were examined.

1. Treatment with tranilast (10-° g/ml) for 30 min prior to antigen challenge moderately inhibited peptide LT
release from human atopic leukocytes but did not prevent histamine release.

2. Treatment with tranilast (10-° and 10~ g/ml) for 30 min prior to antigen challenge inhibited the release of
not only LTB,, LTC,, LTD, and LTE, but also histamine from passively sensitized human lung fragments.

From these results, it was suggested that the suppression of LT as well as histamine release contributed to the

antiasthmatic effect of tranilast,
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