54

W EMEEHRE®  Vol10 (2002)

YIRS & 2 Wi SR R 2 BY 5 2 REAg T oe

1. WEERCEM

T8 & 72 3 & (asthma) | D3R
% & 0 I RAR 2RI, BlEDSEA ZBIIET
SIS KT ARBTLSS L, Bk
T, WEERBET R TE) 33K TRIK
FTHRHEBTRAEVI ENTHoTHY, i, K
BHEOBENIFR S —EHEEG L T w2560 H 2
ZENRMo TV, ZhIL, SERATHERBREE
PREDRET S L <, KA A
HETL TR 2D OHEIEE %D, ik «
fitige « AGPERPIRA S « DAE - TEIRZ & DA PE
EAFFT MDD 5, Bls 2 Lkl
B DORA5r 2RI & D, HATIZERKIT000
ANDBEDNTEL BoTWwE, ZRET BH, WA
W2 & BIETC IR A F: St T AT 5 RTINS
FY7ENTBY, &5 EXRIGEANCS 3.
ZORMOKE L LT, L¥WHC & 2 WD
BREHGR (HARICBWTR) BEeitofen s
EiT &y, BWENCTUE L RIER T LV X — KT,
T hE=, Yy sy Ak ShaBRRALE
FRLOKR % MO~ %7z > TwB T &
EESBIRL TW, TH, AEBELER 2
DFEER & 2 5 h 2 PR3 R BB Rudhc
WML s, KK (L) W RO A%
HHHTREOZ 26, BAMNZEIRES RS
ok A EEMIERE (3 4b b
B ERDHBH TV,

—Ji, A ARN—T i EOFHRC L,
i< 25 0 REEREFIA ORaELAO T S

TG HERER (BROALTFRFEAEEREERIED)

TS « HLRAE] &5 SRR BRI A S T
Wb, AL R e =T D% IZEEN R ER O
MBLEEHLTWE OHMH 2 Z L ZAADOEKLT
HY, CPIRBIGIES GRS 2 < & LEHLS L
THEBCHEERIZS T, © b Otakt: 2R+
DHRERL TS LIRS NTE, WRE.
VN B LA O PIHER I 5T, FFARDLE
DOFA (L) W, RYIEEEL Cishs
CEMRERRTHZ EbFZ O TwS, 2h
i, WAL TOIREED A/ A ARN—T DS
2 & D W I U1 5 W REE R R S kg, &
FEMANC X 55 R BURA DER 2 F1 S F13 2 O
TRZEVHEFHZ, Do TIIEMER B O
ELTHTHEBETHS LH 2 6N,

Z ZTHAMETIE, AL ARN—TREDE
FHEPIR ST X B W BIIHIERCER LT, A%
B3O HBE R OTRISE & Z ORI B O A % H iy
AR 2T o oo K, WEIKELT
VL F MR (7 P E—BIEE) 7L E—
DIMEZFED IR WIET LV E — R (= R
W) i end, 1, 2hsoliblEEHE
FROEA > b ZEBATHEE D H D, KidK
LT Y BB, T OIBHLTIRICB LTI,
Mz 36 2ACEMERIEWIRE A 7 4 =— 5 —
THru4ab) o FOEGRBEWE 0%
#FREMMT L, uf4a b)Y 2 UH
&, RE L) WHORBIC X > TEFl % 2
@RI E SR & h, TE 2N REE &%
ABLNTW3, ZOufa b ) TV AGRAK
BI5 3 2 VB ORESR & LT, EIMERHIROD



BRI & 2 Wit AR (< 15 2 SEARAmTe 55

vrn,

= aag [
AN LTA, L4

BmE

AA ? 5-HPETE ? LTAs

5-lipoxygenase

LTA4 hydrolase

1 HIERD S 3B 204 2 b)) T > 4 ERANUER < Bb 2 T2 RE#

5- lipoxygenase (5-Y X ¥ ¥ ¥ + — ¥ ; 5-
LOX) &, Mfifi3k o LTA.-hydrolase (v 4 2
MY x> A KEREF  LTA-hyd) »#H2% (B
1), WiBEROBMEY (LTB)) (&, HIMERON
RIHEMBOA~OBEE 2RI WETH Y, W
BHBH TR TO LTA-hyd Ot D
S5hTwd, ¥ Tig, & FMAMBKRBERD 5-LOX
OHEWEICOVTEAYZ Y —= > 7 LR
EHZ TS, 22T, LTA-hyd BHEEME
2R, Wi RINEIER £ R LTS % w iRy
R LI,

2. B &

2.1 FwEFREIAE

NIARE - YRT v 7y = ED TN
T, TTEAFEADA A A51HFICONWT,
A% 7= (MeOH) Hlihi &MWL 2 2 ) —
=V IV —RELl,

2.2 ENEY MiliHKO LTA-hyd #E
E)NVE v b (Golden Hartley, {47 250g 1 L
300g Aiif) %7137 v b (SD, K 200g LA 1
300g Aiji) % FREE TN S &, FLELD 5
mM © EDTA-Na. i#&# % & & B fr ik (200
ml) ZMHOTEEET 2T 7, MizhEL,
W oYk, Tt 3 fEROKE LI vy
77— (20mM-PBS, 1mM-EDTA, pH7.4)
Mz, ®) barBrEYF 49— (HI,

HG-30) @ TH50%H ek xEYF+4 XL 1
A0 X 5H), ZDedRy ¥ —MEEYF A ¥
— (100rpm) TXH5~6EETFLTT DO
LZetk, #—¥%3MERICTHBLL, WKz
800 X g T2047 fidf & 0 L, k3§ 10,000 X g T20
531, #ef%12100,000 X g T6053 L L T,
Z 0 L% LTAc-hyd & LT L7z, Wik
L, ilERE LEMUNO b0 &AL 7,

2.3 8 (LTA) O#W%

Ju—7Ry 7y ANEEREHRL, ZoOHT
LTA, AF VT A7 Wk (Cayman Chem.) 100
pg BEEY 2 TUHICIY, SR T TG
% Wz [E # THF %4004 I %, —20°CT1053 [ fit
i3 %, 0.IM-LiOH %100x/ N2 EHE AL,
Z 0 F FHRTHIRRS & — Mt 7. RISHk
—80°CTIRIEL, BEFTHEREBART LB ZHX Y,
TNT 2R THEREGRE RS ) —VIEH
L THwz,

2.4 LTAs-hyd FHEEHERED

RIS 4 it % 50ul & UCAEME L, 1.5ml x vy
R F 2 —=TPTRIERT o7, 5 XNy 77—
(0.5M-Tris-HCl, 10mg/m/-BSA, pH 7.8)
EEE# LTA-hyd &Kk &2 T37°CT 14 M
TvA4vFa~x—1bL, £BHLTA (FC=70
#M) EMZ CEEC ISR T 3, 37°CT 3 4
[ KIS #, KOS # ik % (CHsCN/MeOH/
AcOH=150/50/3 ; v/v, W PGB.% 3uM &



56 i _E M T e

Vol.10 (2002)

wo 1 zl,\ _coon

coon
= 12
LTAs hydrolase

LTA4
Abs. at
270 nm

LTB4

PGB2
(8.

10 20
B2 LTA. hydrolase F#EHEHIE : HPLC 53 # + — b

(min)

) Z2100ul M Z, %O % % —20°CT3043 ki
L7z, 4£C, 12,000rpm T 5 srMlE.0 %, B
120l 1= 20ul @ 0.35% @ EDTA ¥ 38 % hn 2 iz
BRRFIL, % 0 50ul % HPLC 4 #micfit L 72,
HPLC 447 (®2) &, # 7 2 : Develosil C-30
-UG-5 (4.6x250mm, BFFH{L %), B O :
CHsCN/MeOH/H.0/EtOAc=3/1/3/0.006 (v/
v; pH5.6), #it @ UV 270nm 12 THrvy, AR
PGB fifit &tk U ¢ LTB: A:pkhit 2550 L, 2
v b a— iy BRI 2 R o, I
TEHEBIE I 2 M TIT - 72,

2.5 & b 5-LOX S HEHIE

t b EMER 5-LOX MK ?D cDNA % it 7z~
7 5 — % K AA A, KL @ED
TR L 2 bR & LT VP, LSO
#I5E#13 Matsumoto & DFMCHE - 72V,

3. & R

3.1 S1FEM O F ¥kt LTA.-hyd BL# i 1
A7) —= v IR
L 751 O k> MeOH #ilithiic >
WT, ELVEY N (FET v M) HiHkD
LTA«-hyd Z#HWTAZ ) == 7 2fTol,
B L, ELEY MTHROBEHRD i hE %
FELTHY, BLEOKRTEELVEY Miliziio
THEEBEIT> 7, ¥ 7 VM 210ug £ LT

—RAZ Y == 7 BT, WOEEEEERL
72HDITDWTIX2.5ug OFRMET H B % L
Teo ZOFER, EHBFEEERS ROFERY
HolkhT, YIYB (v, 24K —, &
=Y, #42L) kvaviR IrvyEY, va
DA, =AYy 2) OFFEREY 3 v RS
B (Hvay, Y7F) CEOHEEESED S
iz, TOMER, TTICAZ Y —=v 7 E2K2
Tw3E b 5-LOX ORFEMET b ko ffs
BHONTWE, 2.5ug DRMIEICB VT,
vavHEy—2Yy s, vavAREERICIR
PHEEEDRD STz,

3.2 ¥ a v A0 LTA-hyd HEYHE O H

FE & B

ERERRE, TTCYavAIZOVTIRE M-
LOX # I O BEHRWE KX TR B4 DT,
[JU < & a v # #HEEREMC LTA-hyd HEY
HoOHM%HIEL I, OVRyavy (2.3kg, i
fid ) %~%4 >, EtOAc, MeOH DI A #E
it 2 ML, LTA-hyd A% R~ 72
L ZAAFH BT 20ug WINT50% LA Lo
PSS HHE X B s hie (B3), ¥
WEPEIZTR & 72 o 7248 EtOAC itz i, ¥ a
U A DEWK S D 1 D T H % gingerol ¥
shogaol, gingerdione 73& N Tz, ~NF 4
YESTITDOWT, EHIEBY VATV AT LY

|
EtOAc

Hexane MeOH
silica CC *
HPLC gingerol
shogaol
HO gingerdione

H

aframodial

3 ¥ 3 v7%H LTA. hydrolase B o Hi



PRI & 2 W AR 3 2 SR 57

o= b HPLC (A, ¥fH) Z#0ELITY,
A& 35mg @ ks & Bl L 72 NMR,
MS % ¥ ORFERB MR RLY, COMEE
FTI VRS TANRYSTLVTERNTH S
aframodial &[FEL 7 (B3), ZOWEHIZ, ¥
avAHOE b 5-LOX FHFEWE & L CHEE, [F
ELLWETHY, ufaty) o EaRRcH
boMiEREEET 2 2 e R ST,
%7z, HiJEL 7z aframodial, & U gingerol £
shogaol, gingerdione 2 ¥y a7 A DFEH~L 7
= /=M EEIC 2w T LTA-hyd P& EME
BN (D, YavFOyrsyo—HIIC

R®1 v avAE)MELHEMEE Y > ¥ 0 — VIO LTA,
hydrolase i

&2 Wy a3y H LR 37 4RO aframodial FhitE LTA.
hydrolase P Huds

By 3w B avH
|

# vk PEEVR M Ea

P R L il Ll L
HecHZD  03%  20.6% 2% 29.6% 43.5%
aframodial
“hit(/kg 9.0mg 15.5mg 18.7mg 31.8mg 3%2mg
PENE]]

Inhibition (%)

c 4006M  1004M  50uM  25xM 1Cu (M)
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aframodial ¢ ° =400
bestatin — &3 101 — 94

R FTY RS T NARUHD5-LO HEENE

Compounds 1Cso (uM)
aframodial 4.0
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Y7 — MAE R R OLFERIETH > T L BHFE
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FH#FFEEICBET 20T, ZIhoHMSh
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Fundamental studies on anti-asthmatic effect of spices and herbs:

Inhibition of leukotriene A4 hydrolase by aframodial in ginger
Yasujiro Morimitsu (Faculty of Nutrition & Food Science, Ochanomizu University)

As for the basic cause including progress mechanism of asthma (bronchial
asthma), there are many respects elucidated not enough. Asthma is understood that a
mental respect is not affection to have with the main reason, and genetic factor of
familial participates partly. Therefore, asthma is very difficult to recover completely
with some drugs or establishment of tackling method, and there is also danger to cause
serious complications such as pulmonary emphysema, pneumonia, chronic pulmonary
insufficiency, heart failure, arrhythmia itself that bronchial asthma will move.

Leukotriene B; (LTB,) is a lipid mediator which stimulates adhesion of circulating
neutrophils to vascular endothelium, directs their migration toward sites of inflamma-
tion, and catalyzes the release of their granule constituents. Pharmacological restraint
of LTBs formation may alleviate some inflammatory symptoms including asthma,
complementing the action of agents which inhibit formation of prostaglandins. Efforts
to modulate leukotriene formation have focused on LTA., the product of the 5-lipox-
ygenase (5-LOX) enzyme. Various inhibitors of 5-LOX have been reported, and they
have also isolated even in edible plants. In contrast, inhibitors of LTAs hydrolase
(LTA«-hyd), the rate-limiting enzyme for LTB. biosynthesis, are uncommon. LTA.-
hyd is now recognized as a Zn**-metallohydrolase and bifunctional enzyme with intrin-
sic aminopeptidase activity. So bestatin, an aminopeptidase inhibitor, has been
identified and characterized as a selective inhibitor of LTAs-hyd.

In this study, we tried on a preliminary investigation of the effects of spices and
herbs, which have been well known for usage of folk medicines, on LTA4-hyd using
crude lung enzyme of guinea pig in vitro. Our results indicated that aframodial, a
labdane-type diterpene dialdehyde, isolated from ginger is a potent dual inhibitor of
LTAs-hyd and 5-LOX.

In the course of our screening of 51 kinds of spices, the MeOH extract of ginger
showed potent inhibitory activity for LTAs-hyd. Aframodial was isolated and identified
from the hexane extract of ginger by conventional method. Surprisingly, we have
already isolated the same compound from ginger as a human 5-LOX inhibitor. Inhibi-
tion of LTAs-hyd by aframodial (ICso=56.44«M) was stronger than that of bestatin
(ICs0=91.4¢M), a positive control. From the quantitative HPLC analytical results,
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aframodial was found to contain a lot in race ginger with the leaves (pungent small
ginger), which compared with root ginger.

To examine the relationship between structure and inhibitory activity for LT A4~
hyd, labdane-type diterpenes and the other dialdehyde compounds (polygodial and o-
phthalaldehyde) were tested. The compounds possessing the vicinal dialdehyde
(aframodial, polygodial, and so on) showed the strong inhibitory activity for LTAs-
hyd, in spite of the labdane-type diterpenes possessing dialdehyde (not vicinal; galanal
A & B) did show so little. The labdane-type diterpenes possessing no aldehydes
(galanolactone and hydrogenated aframodial) showed no inhibitory activities. These
results suggested that the vicinal dialdehyde moiety of aframodial could play an impor-
tant role for the inhibitory of LTAs-hyd.

Of course, aframodial cannot be applied as asthma treatment medicine for human
immediately. But we could make clear in this study that aframodial in ginger was dual
inhibitor of 5-LOX and LTAs-hyd which were key enzymes of leukotriene biosynthesis.
Animal studies will be pushed forward toward application with humans finally, but
anti-inflammatory and anti-asthmatic effects by aframodial in ginger, which is one of

very commonly dairy food materials, is so expected.



