b MIVMRT 7 % BV IRAEH D 6 A7
DU MICEOTER R IC BT 5 BT

198742

ok SEEET



b MUMET 5% kY BRE 6 A7
LM DRI BT 2 gt

198742H

THREREBIE ISR
Bk RET



i—'m‘a‘ooo *48s 000 000 600 000 0te 000 0

B—E
T-1
1-2
1-3

BE

2-1
2-2

%%Tj& coc cas snaceeane sue 0on ors sos neesue vus tuo

[ [\Im/_l\mﬁ%ﬁgmu@ﬁi........................... cevecessaenaetorecas nen
E B/ R B L e oo e e e

€ I H AR EE S
75 % K Y RAHEDO

ERREIOC TS 74 —HRNTORE e veeereeeonee

b ESIMETOMEY [ CIPSF R VB0
0755 Ry BERD MR ER N T,
15— 5 RIBECERS LD

175 R YBROZ ORBED ORE K- vre e oee-

EEOX/S. cinnanic aldehyde (CA)®
£ MR EESEBERT

FSERVRBICHLE TN VITRo) e oovemcomvescnsseeee

[ L 8 I woe vor oo mee mom cocsen son satas sis sencas sa e sae cnn s e
Zim/MRMmE (PRP)Z AW ci/MREEEREICH T S

cinnamic aldehyde (CA)O)ﬂfﬁi""""""'""'“ cve neescsvenvens

el

w14

RO &

R

21

ceeee?

w21



B

3-1
3—-2

w
!
w

cinnamic aldehyde (CA)@?;’E?%@;M&&%@E&U?

7% R B ERD B ICE & E TR oo eeeeoe oo vor v

cinnamic aldehyde (CA)D & bR MmN T O
HWEME [ C17SF R BABIC
0175 R B MR E R O T

25— VHBEO [ 175 % K> Bk

ZORBICH LIFEFcinnamic aldehyde (CA)DFER -

cinnamic aldehvde (CA)D /N C-AMP, c-GMP &

%};’@\. cesncersenss

B OIS, trichosanic acid (TCA)D
t iR 5 SR BE

RO7ZFFVBRABHICHIEITERIN vitro)o-eeeeee

ZMm/MRME (PRP)EA N -m/NMREEREICHT T2
trichosanic acid (TCA)D e

— U JLUVEE (N E D HEE — o oo eoreeecrecrrae e

trichosanic acid (TCA)O#H®HM/MRIBERRT
PoOFRNVEBABEDOELXICH LT ITER

— 1 S U VEE (LNA)Y & D LI — woveenvenerevvnenecne con sen cen ene e

24

98

30

33
eer35

37

.37

1



3—-95
B

4-1
4-2

trichosanic acid (TCA)@t'h%ﬁmrjxﬁ‘@@
MR [ CI75F R YBABICS & IET I

—U U VEE (LNA) & D B — oo veevenven e
%ﬁ..................... teceeseccse e nanenns
AENCZBICEENDIAAYR 2T UE (EPA)D
M/MREERBE R O /MR 7 54+ B> BRAHIC
BRIETERMUN VItro KT ex Vivo) weeeeeeees
T B I ove eve veewemeens

EPAD /MR 12-URF 245+ —F (12-10)%
TRAHENTH S

12-hydroperoxyeicosapentaenoic acid (12-HPEPE)®

M/MRBERERGTO P VB S L E T e ver v ver oo eee

mMRBERCEO M HREIMICS LET

AR EPAHISR®D5-, 12-, 15-hvdroperoxidesd fE g --- e eev oo een

in vitro® RICH IS H12-HPETE, 12-HPEPE®D

/AR SV 6 36 T 2 R BT BN R e oo om e e e

T
ceeeeed

o5
R |

54

59

ceee

BHEICBRUL IPAIFLVIATLVERSUICBRESIT S,

£ ~/MRRIBRICEEXSIND

PSERVBBEDSTK EPMUBHER DEEE oo voeemveseee e
R

%%.“ ceevsen

-64



sse 000 00

€20 ets 506 200 054 000 080 000 voE

20 css ane on

RFRee e eernnene

426 e84 B46 200 P00 000 000 S0 400 S0 PR N0L B

%’l

%ﬁﬁ%ﬁﬁ"“""" ceee st cersenussone

%]ﬁgym...... see o8 see san sas sre sas nes sos ses shs ses sas sue an



FF

T, RAEOEMN - OB, WAH, BIREL. MRHGE. 0D
G HMREKECHEENERARAROBERO LI £ EDSED o> TE
oo ABRTHCOMBRMKARORES SCERCEBLRAERUSEER
BNBHIMEKERL, 2075 %RV BRBICNER> THREED TS,

. MAROM/MREERT 5 LB <RRTHD MRBRIZES 550,
ZOE B EBLRAED > TWBEEXBNTNBON, MRS LU MEE
TEXAND “TAXZ2/AR” LHENS - EOXBERPETH S, 70
22 /4 FRZMARNEHRO—ETH2 7>+ N 8% (Arachidonic acid,
AR, C20:4,w—b6)DBEAESINDCEATMBNTNS, Thabs, M/MRTRHE
hOvRFH A, (Thromboxane A,, TXA,) NEESIN, —AHERHMSBETO
28450 (Pl,) REESNS, TXARHEH75M/MRESE, 0EREHE
REETS DR U. PELIEZ A LS <R ICI/MURENS . MEkE
FREETS. OTROWEBFRRET. TXAMEBRE3 0BE & TG,
XEBPSDEETCETNTFNFRERILLINTXB,, 6-ketoPGF,, &% 5, H>TIX
A EPRIL,ONT YA, MBERCEOOTERELEZIS NS,

MO mRTERCEL TR, $TARMROBELLDIS—F Y CEGH
ETEEABETSL. CCRMMIOBERBTS. BERBKLOERL
SNEMMEDS, 7T/ 72U B (AP), TXA,, €0~V FOMMRE
EWEA RIS, BLXORRPEKLOMMEESSCERLI N, BE
EEAGHDMERREDCIMROBEREBRT S, & 5CmMIHSK
HEnERRRBERTE &0, BRRSBRIESATOYE Y RERS LS,

COMOYEYREVD T TY /=R T 4TV EGED, KRORERAH
BERSMRIBRE NG,



MBERKESETORELSNT, MWMNRTEEINSTXA, & MEREH S B
ESNBPLONTY ANBETH S LRBICRE LN, EREEOHIREL
50 48 MR AR IS 350 T MBEFRTXB, DN, 6-KetOPGF,, DB HME Z N T >
5. " HoT. CNBEEOKEK SN TIMRTX,EEDTEREELR
AxFELTWBEEZENDH, TOMMRTXAELOEMEZNICEELTE
Ua/MURERBOTEREDESICLTRIBOTHZIN, ThIKE,
FTTXELDBBLOVWTHLGEARDBERS S,

TXA, DB AT HHMME, M/MROBERBEL THWBY VIEEDRICEELTH
O, MMRAELORBAFICLIVDERLELSNSOICHN, M/MRIRICELET S
phospholipase A,. % 5T ICphospholipase C NiEHLE D IFAAN MM T 5,
el U 7 A cve looxygenase (C0) X & » TPGE, & TPOH, I A& D,  PGH,
BERCARELMETEREBICTX synthetase IC& o> TTXALKERA NS,
BEES NI INMRAD DV 5 A7 — )b (dense tubular system) H5S D
DA (Ca ) BEEIRS IR, COCa BRSO < MO
B, SSKHBERBES D TROEEARFCHBEEIBNTNG,
(Fig.1)

N ﬁﬁbchAt&CO%U)J}&B?‘\ 12-lipoxygenase (12-L0) R L>TH
REES>H S5, 12-10 KT, AMDI26IChydroperoxy EDD N e 12-
hydroperoxyeicosatetraenoic acid(12-HPETE)AEE SN, DV TREL KW E
¥12-hydroxyeicosatetraenoic acid (12-HETE) &%45%, CM12-10 ROhY
RHEW T H212-WPETER, TXA, & R I/ MRESEMBER N H 5 &b h
T i VRRERSO - OBBET & L TR TN STEE RSB,
(Fig.2) '

FEEAOT £, MMRTEEINBTXCH LT, MERMSELES NS
PEIIEBAGM/NMREENFIEREETEN., TOBFBLLTRROLDILER
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platelet

Collagen, ADP, epinephrine

cell membrane

-

phospholipid-arachidonic acid(AA)\

\_

Dense tubular:

system l
Ca2+

lphospholipase h
AA
loyclooxygenase

PGG2
PGH.

| TXsynthetase
TXA2

release reaction

Dense body y

~ aggregation

Fig.l Mechanism of platelet activation and
arachidonic acid (AA) metabolism.



O CHI0CO-R
moo CH 0
CH20—— POX
phospholipid &

/ l phospholipase \
Hp

—= COOH
HL\<:><:><::;
12- hpoxygenase AAQ204,w6) \cyck)o:(ygenase

°°“ 0% “N=AN
b3 COOH

12(8) -HPETE OOH
COOH ?
C@N OO
12(S)-HETE

PGH2
TXAssynthetase

Fig.2 Metabolism of arachidonic acid (AA)
in human platelets.



SRTWD,  BEES NP A M/NMEI KT T Pl recentoric 5875 &
. adenylate cyclase NFEM LS hicyelic adenosine monophosphate (c-AMP)
adenosine triphosphate (ATP)LDEASIND, TOC-AMP ik, TXA & IR N
CIVMRATOC BEEMHL, G2 &2 BRT— Vil URESERS S5
LY Cok®ta ERBETHELOMMIATORS. B 0MRED
SOMEBBZIEIL ., BREUVTTXEA BT, a5KEKRE. HHERB
m%%@m“&ﬁ?&&&:tm&D\mmﬁﬁ%%ﬁﬁF?étwthwé
ST BhaK, PELONBKBTA,EAUMTHD. ORBEERSRE
PGH,» 5 M BB (CFEE I HPGI, synthetase L k> TELEINBZDTHS,
UEDELSKMBERBORAEERICIK, M/MRADMRHHIBEELRBE R
LTWd., COLOERRME., TXAEETUECHS I/MREEEDORIED
—FRELT, MMROMRAHICEBESX TTIXLEL 2 ETIE 28D HER
ERUBDEIOKG->TEL. HHBEOFEPLPRAFTHEMISEHOERS . M
MROBICBSTEMPMBEEOTOZL /A FMAHIKDAZLREEES X, /)
RBEEEZNBLCNSOKRBOFPHARIBEGNEZ HODUERLHO,
RERN RS, CNSOEWEAMMIEEFENTONSH, FlhRE
OE-dbDikacetylsalicilic acid(aspirin) T, (Fig.3) HIHS,
BR<RRERLLTHANBNTE
fcaspirin BRMBFADEER
DIEADMD, TOEFABFL
ULTPCOERBE., GHTHCOD
serinefix 7 tF NI B LK
SDBHGCOMEFAERT L
REBhE T,

Fig.3 Structure of aspirin.
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BIC, FATOARHERREROZHOMEN &L THE, AmhRERD
BOEBDCLHEBDEINT D,

COESIK, MR EEEL S 2 /MRIEA . 9505 /MR EEED
HERAH5DTEPIEZY, BHEHICHEINE @phospholipase A KIS%E
}ﬂ]ﬁlj‘g‘é””mm @cyclooxygenase ix % Ml 9 % (aspirin, indomethacin)
ey @ thromboxane synthetase};‘zfﬁéﬂlﬁlj?é (imidazole, 0KY—1581)“)
T rnscekns,

AMRETEH R UABRFORM/MIENSN CORMNMIFAEE T SRDHEF
HT2LEZ, 2<B>KBARNISEBLOEYZLOHITRALTEL, T4
b, BRLORVEAVSN T SNELROIRDP. HEORBHEMIC &
>THEBNBEDIGHENOEM, Eb/MR7ZSFFVBRABCEBES LE
TR Lo TIMREEMBMEAEZAL. MBREXBORIE - ERBICHULTT
BRI A BEBNICHES NEROHHEONEFEET DO TRENS, aspirin K
RDD52L5EALGEDFIHHO0TREND, EVIBRINDSHREEDHT
o COLOLGRRMS, ARYTREID2OHBOELEDHFL. 1D,
# (Cipnamomun Casia Blume) OB E (Cinnamomi Cortex) O F K> T Acin-
namfc,aldehyde, 20+ HZ A (Trichosanthes japonica) OFET (1E
BID) OXEATHAtrichosanic acid, BLT32DRAKPKBLFTEND
eicosapentaenoic acid(EPA)TH 3.

ERBHERSE. AGES. GBS . ERAZESSLSICELRDLAKAVS
NTVNHINBEETHS. BRRKBALTE., kAHLEBFCADEORSED
Hbd. BRI, BRRTCZOEHEITHSHcinnanic aldehyde(CA) (Fig. 4)iC i/
REENHERO®B 2 LARBAEINE, ULbHL. ZOERRSE
KOWTHE2LTFHTH >k,

B OTmartrichosanic acid(TCA) &, KRRV 18 C_EHAL3IVET

-6-



22 MFRMBENET

B, (Fig.5)

RSN M &

BOMNO—FC. B _

¥ 16 4B TR O B AR IR © CH=CHCHO
29) Fig.4

afcantTnhd,

Struct i i
ZOE%THCOWEY meofcumm%;amawﬁh

RPAMBEBS., 53

17 15 12 10 9 7 5 3
=S COOH
— AN

Fig.5 Structure of trichosanic acid.
(TCA)

TREBSEINTWAWOLOZSMARANBHE LK, © b i/MrEEnH
EFHZEVOREFHO—DOENELGDIHMEMNIHINE S MRKEN L
BEbnsd,

IHRNOBREOZMAMAABHBEL T, MERILKRFR20THHH
. ZE&ANMMED—DB 1 eicosapentaenoic acid (EPA, C20:5, w—3)& &V
ST, PAR, BEBWMLODT, ABEPLZFETSH(Fig.6) . TCA

30)31)32)33)

ERGVIPA KBULTRAMNMRERAOS S EABASMICI N,

34Y35)38) FEEFOEABRICOVTH, WEODORFHL T TIKERINTY
37)38)39)40)

B, ARXTR., HROWEICMZ, EPA D12-10 RAHED
KEBAUL., PPAO12-10 RAHEDOM/NREBECS LETER. &5 ICIAEM
..7_



FPA BS5LEEPOIDMRICSVTEESNSIPA RBEDENETH L L
5T, EPA D12-10 RICHEWAEPA OFM/NRIEMRRIC I T AR IO
THRNEMAT .

ChsoOERPOE SI/MIMABRCRETFAOMAREEDDICHIC> T, %
T MMRERO TI/MIERES STCZTORELESNSM/NERT O L/ A
NORHEDEESEREIOC LTS T—EHVTHEITHREWIL, D
TEREWOM/MRFERS STCMRAHICRETEAZHASHICL, SEPOER
BECOVWTREEMATEL, ChHORER. ThnsOFm/MREK &
STAELHTRBESZDBDELGNEFENTH S, FTh—HT. TNS5OWHE
F/MRESHEEBOBENOZLORBESR T NEDOLMESIND,

Ho . — COOH
HL ==

Fig.6 Structure of eicosapentaenoic acid.
(EPA)



B1E E JAR7S

COBTR. AWEEED DB > TORKNEERS KO VT 0BT
Lic, ZOMOERBRAEZK DV TIRZOPERRLE,

B ARHRIC R MR . AT @RS A ORO BRSO REA D
FRIERMIIC &> TEONM/MRERWC,

1—1 e I~ o) e 5 5 B U E

BornBOBH  CHEC TIMESEROME £, SEREARNK &
% i/MERIB O /N EROXOBBEOE LD 5 MMIEERE KDL,
AMETHNCm/MFER G, 2Mm/MMRimsE (platelet rich plasma; PRP)
BLCHEEFMMIRTH S, RETHEFODNMIRERBELCOVNTERTZHOT
. CCTIRPRP ORBESG L TPRP ZB W C/MRERAERER L PLIKET .
ROEROBOU/NEO. VU I I VBT Y ILABRESSHUHHAL
KEERMEZAVWTT>k. ROKOMBR, 05PN KEHEHARNKRLLS
KEETTONBOEDLNHEME(150X0) ZITVPRP 28K, DWT, &5
KERTTS5NBOELDM (1800X g) #fTWZm/MrmE (platelet poor
plasma; PPP)%&187, '

m/MREE . /R D >4 — (PC-6034, T v XEHARH, RR) £AV
THEL. PRP OmM/NMREZPPP ZHWT 3X105/U| Kfiﬁ&bf:;
MmN ERE (. M/MREEEST (4 channel aggregaometer, NKK Hema tracer
1, TRAA AT AR, B #R., aggregometer cuvetteshT /MR
B (PRP 5V GEHM/NMRZER) £37,5C, 1000rpn TYIT XY ML
~S—TRAULDDAELE, M/MREEROKOEBRE 0%. PPP D1

-9-



A M/NZERICAVCfferOXOEBRE 100%ERELEL. RER
BREMZZE, MMROBFELRCHOBERBENEL TS, OXDER
EOZLERBHICHEREIY. RBROBARERED > TIMRERRLLL
(Fig.1-1) o

Blood sampling with sodium citrate

centrifugation 150%X¢g 10min

K

Platelet rich plasma residual phase
(PRP)
(3%105/ 10) centrifugation 1800xg, 10min
platelet poor plasma
(PPP)
0% 100%
o light transmission
220 1000r p.m LD
<+—— aggregant
. LT]
= t time

aggregant

Fig.l-1 Platelet aggregation study of
platelet rich plasma (PRP).
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1-2 £ b P I /Il 7 0 R LR

t h%ﬁﬁudﬂﬁﬁﬁ?&tﬂadomski60)75"?:&42) —EXB L. sodium prosta-
glandin I,(PGI,-Na) Zf W ficcytoprotectionkic k> THl®ULEL, SEIANM
REBA KGR AHCHILEBOT, RRELEBRUTUTLERT 54
HSIKBLOHRHH S,

b5, RRAOSATOERBOMIERER, 2 OFL— FHTHS
ethylenediaminetetraacetic acid 2Na(EDTA-2Na) é"%o\fcﬁﬁim DERTH
ST, ZORMAE L TEHERERICIMEOCE UALBEL CEFLTHD
L hOYVEYDES EREORESLHEMN RO ARERBAAS N, B0
BB EREIST - YKL B BEREEA LSSV EABBMLSN
TWd. bOYEYIKESM/MREERBE, m/MRAOAMUEICH L Tidh
BOEKEHORBTHD . WHLECOHEANTHDaspirin ICLDHFTOIWHIS
RN EARESNTNG. . —F. 95—V &S MNRRERBE
Kaibuchi 5 ic L DBISMICE NI d S, MMROAMUER ICTX B CKET
BLCARAENEEZBNS, 0T, H5EWOMMRAMEE &
REEEAOLBEARCRITT 5 LATBEABEHIR, bOYE YIS
ORESEH (BREIT—FY) CRELBEISIENTE, GHEHD MM
REEEE G DN < EDT ICRETE 5 & 5 HE /MRS KO B Y EORH
AR RCHo k.

19834 Radonski 5 1 . EDTAD b 0 I /MR BEEMBIER %5 § HP6I,-Na %
AN BT L& HRBIMIERROBESHEHE U, PELEFRT
BRULICLD I, M/MREICELE T Badenylate cyclase HFEHELL . M/MRA
De-AHP BAHEIMSE 5. MMULC-ANP (&, [MENTOCE BHEEMHL
L0 EZOERT - VMU ETId, MMIOBERIEAES 550,

-



COEENALCRBL/NMNRIEREBEN T DI THSH, EHIIRadomski
BORANTNAPGI,-Na (2£9/nl) BEAV THRBIMIEEREBBULH,
BEAICI/MRIEEHIGENTELHOO 100ug/mlen>aREIT -7 V%N
2THLLBERBAABNEMN o>k, FTIT, RMFESTIRLTBIRIE
EWIKNZ BPeI,-Na BAHRBEDSE THBMNMIRRBORFET > K.

. A BTyrodedic BIL TidkCa DI DAY /MR O BEIE K 134
EREBBESZGEVCEERSMCLE, T5KK, ANSTyrode®ICBAL T
i$10mM@N-2-hydrooxyethylpiperazine-N'-2-ethanesulforic acid(HEPES) %N
Z2BEMMRBEOBARERNBCERCLERELELE, HEDLIGR
BRAEEZE T, UTORBM/NMRFEROBMEEHILLL,

BmEEOBO/1N0FO3.W/V% 7 I BT MU LABRICEKME I KO
0.1 ug OPGI,-NaUNBFREMBIN 24, KK, 50mM Tris-HCI buffer pH9. 0ICHE
R) #MAPOEHS5MUDBHAVLEERMNBLEAN Tk, KRMEKD
ZPONMKEHRAL. CEBKERTT1OSBELDBBELETT> TPRP 281K
o BSNIKPRP 1£0.1 ue/mIOPGI,—NaZxMAEPHICENE, BRICTT0
NEAORELAE (00X g) #1775, LEOMmER(plasma)ikdecantation K& o
THRE., PCI,-Na 0.1u9/ml%&ZRM U Tyrode-HEPES buffer (A@A%; NaCl 138
mM,  KCl 2.69mM, MgCl, - 6H,0 0.5mM, - NaH,PO, - H,0 0.36mM, NaHCO, 11.9
mM,  glucose 5.56mM, HEPES 10mM) THl/MREDZPMICEESESD, O
MMRFEREFRICTTOROZELIH (800X 9) T, MMREREFT
5, BLOBELEFEGBRE, PEI,-Na ZFEMU G W Tyrode-HEPES buffer T
PREBZEI L, WMRADVA-ICLDIVMREBENER. /MREE
5 X107/l . ERICE> TR0 /4] CBEL, 4TK 1 BEL L HERER
KUK (Fig.1-2) o HHFEM/MIERBERBREDCEMULPCI-Na IC&D
Mm/hROC-AMP SBNIEML TS HM/MREEMETLTHSH . KEORE
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BeEbIm/MRC-AMP SBRETUL., AREBEN 1REUBTREGRER BN
RmHBNI,

Blood sampling with cytoprotection technique
I using PGIZ—Na (0.1pg/ml)

v
Centrifugation for 10 min at 150xg
1

|
|
Vv

Platelet rich plasma (PRP)

D

Addition of PGIzuNa (0.1pug/ml)
i
I

A\
Centrifugation f?r 10 min at 900xg
I

I
Suspension of platélets in Ca2+ free Tyrode-HEPES
buffer (+0.lug/ml ?f PG12~Na ) (pH,7.4)

Centrifugation fér 10 min at 800xg

I
I
Suspension of platélets in Ca2+ free Tyrode-HEPES

buffer (pH,7.4)
((5x105/u1 or 10%/u1)

Fig.1-2 Preparation of washed human platelet
suspension.
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1T-3 EhZEMNRPNBFCEESIND
PORRVERHEDOSERK
SO TS 74 —FHVWTOMEE

WO LD EHETE FRBM/MRFEREREE., £FM/MBREFZRL
TPRP ERIBGABETIS - LBMMREREEMEL L, MHBEHTY
BLTWEWERBRL/MIZEIS - THRHBISLOHAUAKRARENRD
Bhik, ZITH/MRBEERIRZEOSABMEL., FBOX 2/ -VENARDBE
B, Hirai 505K KEIOTEERKS OV FFS 7« — (HPLC) %
W, M/MRCEESNICAMUHENONBREET o> (Fig.1-3) . A&/ -
VTRIBFIEE., +HRAL. 4ACKTI102BORLAME T . BELD
BEBROLEIC, ABREPELL T—EBOIS-HETE | PGE,ZMX Ak, M. C
NERAS—FUHBORFMNMERTREEINENILEHSMUHHERL T
55,

AEEREYELZS Y 7 LVOHPLCa Hridultraviolet (UV)235nm OB HSS (
UVIDEC-100V, BRADABKRARA, RR) £EB UM (reverse phase,RP)-
HPLCT15-HETE ZABREREWME & U THHT, 12-HETEOEL B#JELI., TO
B, R>7&ULT Tri Rotor V chromatograph (AZASX) . hS5AE LT
octadecylsilica(OD8) 3= L (Develosil, 5um, 4.2x150mm, B3, B
) BV, BEHRZEMZNUL XSS — U RBAK, BB (42:28:30:0. 01
, by volume), FHE MI/MinTHSLBERK3OCE LKL, CTO&EETXB,, PG
B &SCER%E7MU, 008 =754 (C18-Bond Elut, Analytichem Inter-
mnmw,mmmchCAUM)&@“TM&%&EI?»?%&G&RJM

COTXB,. PEEEAOHBIFLARESSMUDHYanChiSOHE 8
# U/ 9-anthryldiazomethane(ADAM, 7 F OV EBHRLH. BHR) LFE., &

-14-



Blood sampling with cytoprotection technique
! using PGIZ-Na
\2
Washed platelet suspension
, ;

Platelet ag§#egation study

\%
1000rpm, for 5min at 37.5¢C
I

Termination by ‘the addition of methanol
| ,

Centrifugation at 1800xg for 10min at 4°C

| Addition of internal standard
{ PGE 100ng

: lS-HETﬁ 100ng
\2

HPLC analysis

1. Reverse phase (RP)-HPLC

a.Collection of the fractions containing

TXB2 and PGEl .

b.Determination of HHT and 12-HETE
using UV spectrophotometar

2. Derivatization of TXB, and PGE, (internal standard)
with 9~anthryldiazome%hane(ADA&)

3.GPC~-HPLC

Purification of ADAM~labeled TXB2 and PGEl
4.Straight phase (SP)~HPLC
Determination of TXB2

DATA processor;Chromatocord=sr 11 (SIC)

Fig.1l-3

Procedure of the determination of arachidonic
acid (AA) metabolites in stimulated washed
human platelets.

-15-



., BAKTAMERBSEL, gel permeation chromatography(6PC) = A
(PG pack-C, 7.5x500mm, BADK) T%ﬁﬁﬁ@ADAMtﬁﬂ{ﬁ%’i%\ N, I AT
RAEHES UM (straight phase, SP)-HPLC NHKANIBHHATH IV A
28/ BBIFN/ L4/ - BB (80:15:5:2, by volume) ICHEBKL I
. COBW/EECKES (spectrofluorometer, FP-210, HAMK) &8 B
L7=SP-HPLC (CHEA L., TXB,-ADAM | PGE,-ADAM %77 HEL . PGE1%EV§ﬁBE§ﬁ§ﬁU?5
EUTTB,OELBEHELL, TOR, BRUABBETRE Wnl/mink L
. silicah= A (Develosil 3um, 4.2x150mm, BaeE) #ANLS LARE
F40C&E ULk, COXAHICAVexitation S&TenissiongxkiEZ N
Zn 3650m, 412mm TH oz (Fig.1-4) . HUEDLSGHHFREMNT, %
POMMUBERELSLBIERAOAREST, COLEELESNICM/NMIAMUS
ENOEEICNIHFHORNHARELT >,

RCOOH +
CHN2 CH20CO-R
Room ;
Temperature
> +N2
4 hr.
9-Anthryldiazomethane
(ADAM) Ex :365nm, Em:412nm

Fig.l-4 Derivatization of thromboxane with
9-anthryldiazomethane (ADAM).
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My CORMWRERIET X THPLCGREORE (MEmERRL2. AK) &
A, W E U CROEINT | 12-HETE 1260tz SOHHE  RCanp
BOKE AN, £ IR ED 2~ &M (99% pure, Nucheck, Prep
, Elysien, MN, USA)& A V¥ aR—~2avd b &> TEABLE,
7c15-HETE &, soybean |ipoxygenase(Sigma Chemical Co., St.Louis.MO. USA
) EANTHONGS D E - K> TEARLE,  ChBONERR- 550
(ESP-HPLC AW TS SICKBM L, gas chromatography-mass spectrometry (G-
MS) ko ThiEL, CNOEBHEPEORERE, ThEZNOELREHER%E
Fvspectrophotometry (K THREUL K, 12-HETE &15-HETE (B3 L Tid30000,
(at 2350m)° HHT OB LT IE33000 (at 235nm)53) W, FEREY
HEUTHWETXB ROPEE /NFEMKRRF-LIDRBL TRV,

LI, BVEEDPOWTNECNSIPLCOHICIEAS OHBERRS G-k

1T—4 t1t;?5'ﬁ??*[ﬂ1/J\7fJi’C‘0)9i~@‘fi
[ Cl72FFVEBONBEDORNE &K

Yo m/hcyelooxygenase(C0)d &k T812-1ipoxygenase(12-L0) I 9 5 EMH
ERITTHHKK . BB MIMIERN ST EBROBEESEANBHED
SEOABBN. BERNBOSEAMNBNG, Thbb, €k EHOME
EBRICHELDL CIM M5 & MMIR TR BIC00, 12-L0K & > T8
5. ZRTNRCORMS G CITXB, & CIMTAEES A, 12-10 |5 &
[CH2-HETEREA S h B, CORKIETNS IO OAMCBIERICRIETEY

54)55)

DEREBRNITIOLRISRIEBHFRTITIEEZORELNH D,
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e R B MUEER (100D, DAL RIEERLE,
DY M/MRERBIC [1- C1 75 F R VB ([ CIA,  59.60Ci/unol,  New
England Nuclear, Boston, MA, USA) 0.‘1uCié:AA Tug Z#MA 5737 5TIK
TAVFaR-yarEfiok. RBBIEKEMIIVBERMUEELLLC
D5, ﬁﬁl?)b"é?)ﬂi%@ﬁ%ﬁ%%fmﬂjbko M N0 A TRREER
BOBOMBIFITHBML, silica gel G plate(60F254, Merck, Darmstalt
, West Germany) KBHUKBIFIL (VAo 4> Kl FEAK(110:50:20
:100, by volume)D FE%
BABKL TS @B IOV
4> 71— (thin layer
chromatography; TLC)TH
UK (Fig.1-5) o #
% . autoradiography T&
BAMHEDONBELZREL
. ZRNTNOARY FED
L0, B FL-
avhya— (LKB, Rack
B, Turku, Finland) THIZE
L,

Fig.1l-5

Autoradiograph of thin
layer chromatography

(TLC) of [14C]arachido—
nic acid ([14C]AA)metab—
olites of human platelets.
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1-5  ['"ClrosrymESOIMIRE
O T 15— 5 MRS S
Tl o rrvEs Lo
Z OO E

IR A & D 1, /MR C O ML B W B OHR BB, Y Y ISE
SOMOBBEEEBNG, 4D, MR ORI P phospho-
lipase A, BMOC AEMAEA D, RY VIREICHRA TN TOIMAEIHEINT
VR KB L . D0 008 L T12-10 Kk D RBENDEEZBR TS,

COMMNRIRY Y IEELN S DAND B #EC K 1E T & BEMOLBORNK. il
MREOHERBERBO L CEDDTEREEDND,  [UMREY Y EENS
DMO B OWE 6 ERREHAMCESL L UM EN SR, F
s [ CIAME £ /MR Y IR ETR IS BA & ¢ fc B /MR & SR 1 S
—Z VBT &, MRS ERBCEY VIBERCRAERE [ C]
AMBBERE L, 0085 & 012-10 10k > TRBESH [ CITXB, [ CIHHT . &
O [ CH2-HETE HEA S NB, ChB0 [ CIMRBERDMIC LD,

L CIMOBRONE BB 55,

£ [ CIAMBEMMREEER ( 510 /4 ) OEME . BAOPG,-Na %
A B S I/MNRE B S EEAUTHS,  PRP BB, 1uCi/ml o[ ©
1M PRP ICMNZ 6 OAREST.5CICTA Y21 R—a V&R LK LD
B VIEEICD CIM ERAFEL, NFERDC &< OREEFN. [ C
1AM RN A R U T,

/MR EE ST & BV Taggregometer cuvettetht:ﬁﬁ%bf:[n(:]ﬁi\ E# ik
BHE ( 5x10 /u )& AN, 37.5C, 1000rpn TEMT. REZLAMEME T
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MMRBEEERNE L. SHBOMMREESSE, 2008V L/ XL/
—JU (1:1, by volume) TRISEEIESE, Folch ® {rDORLL/ AL S —
W (2:1, by volume) ) EMA THEET K. YT LERERNBE
1REOMEERELTH. 102MACTKTRERLAH (1800X9) £1T2 1,
EIEIC 1/580 0.9%NaClAMZ B PMCENEKATICTT ONBOELD#
(1800x g) &fTok, LEOK, X2/ - VEFCEE. N0 K LD RE
Uit Mo T BEmZoh 3.5& UMBIFLTIHLEE, COBBIFL
BUEN,H ATRBEES LK. PEOflch RCHARSI YL, TEOHH
BEZTOZEN, A ATERERASI LK, PBOFolch RTHAWLL., LM
BLUCTBOMBREAE K., BRdsilica plate ([CEME, TIC KLOE
M Lautoradiography K THIEL . EREEDORHER ERE> VFL -2 =
YHIVA-IKTRHELK,
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B2E  HEEOERI., cinnamic aldehyde
(CA)D & b m/MrEEER R T
P2FFUVBAMICSLEIER

(in vitro)

2—1 =R ONO

BOCEDHIT O, A<LIOMBEEERL LTI ZIEENHICAHANSNT
EfBER (Cinnamomi Cortex) M Ercinnamic aldehyde(CA) TH D, HRE

62)63)

DERDTHHOME. BRI\ FRERR .\ & BIC /MRS
NREREET S EABREHEIR TS, UBLERB. 20
FEFBEICBL THEEAERERECFPDEETH ok, ZTCT, KET
HEEOERATHON Y CVEEET ZMEEDI0AD, [/MREENHfEF
KDNT, £ M IMRA BN 5 2 e F B 1B T 5 IR BEIC D W TR B

o

2 — 2 Zim/NRMm*E (platelet rich plasma;
PRP)Z AW M/MRFEEBELCH T S
cinnamic aldehyde (CA)YD {EH

[SBRAH]

1—1TKERUEBEICEWcinnanic aldehyde(CA, MIEHIZE) O m/MRES
BB LETIERERN UKL, CARI R/ —WICBRBRUKHN, PRP hOIT A2/
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CUOBRER 0.1% CHok. TR/ —OHREPRP CIZ THEREHERSD
A ORERISE 2 < ELOBNC £ ERRUI LT, CAOSENHNRFRA
CHEBTUAYEIR—Ya VBRERDLEAINBEL > LOT, RER
B TOOAEPRP LD T LA Y FIR—Ya VEEESABE UL,

[RER]
Fig.2-1(Q)ICR UL DI, ADP( 2.0uM; Signa) HRESRAH & UKKECin-

namic aldehyde(Ch) IR IE K7 MIC MRSESEREE MBI LIc, & 1PRP DADP
. B —REEE CREEEAFET S, ARBEDDUTXEE
NOREEABNENDNRE T REECHLTEDBROIFERASRSNE,

100q a) 100' b)
& o g
& 300 S 0
8 500 @
.g 2
@D g 400
s o
= e 450
5 3
o2 500,
ol — W o—f —
ADP  1min Collagen 1Min
2.0:M © 05ug/me

Fig.2-1 Effect of cinnamic aldehyde (CA) on
(2)ADP (2.0uM) or (b) collagen
(0.5ug/ml)~induced platelet aggregation
of platelet rich plasma (PRP).

The platelets were preincubated with cinnamic
aldehyde (CA) ( the final concentration in

UM by each curve ) for 3 min before the
stimulation.
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FicaT-472 (0.5ug/ml) ZRERLAEVEBECSNTH, AP §iE
ERRRICCARRERFEMORENHIERAERUL, CARNBEOHMMELDBIC
BEREETO “lag tine” FEEL TR SOKENTSS, SB5KET50
uM OCABRMTROS -7V REREETLICMBINL, (Fig.2-1(b))

—%. A AOUMB BN SNUMEREREME LR, fibo TERER
MLUBENIAYEO-LTR, WTROBEOMC LH5REBETORARERK
BIFEAEELGELEHLTE% TH . O, cyclooxygenase(CO)BHE
BTHDA ALY (indomethacine; IND, Sigma)10uMTHINETS &,
100uMB £T H0LMOMBEERE IR hE, LALEAS, IND O
MOV 100~ TS0UMOCATHRBULBAKIE, 400uMSB LT 800uMD
MELHRERLMBS NG oI,

(a) (b)

CH=CHCHO CH=CHCOOH

Fig.2-2 Structure of (a)cinnamic aldehyde
and (b)cinnamic acid.

CARISH R Tcinnanic acid (Fig.2-2)A & RBENDEEZBNBOT,
cinnamic acid (FEHZE) KOV THEBKICPRP JEIKDODVWTRFEEMAK .

LA ULZAENS, cinnamic acid O m/MrytsElblfER ZCACERLIEIDICH
hotc, BHERKC. ADP(2.0uM) TEEAERIEREA, 1900uMOcin-
namic acid&Mz THDT M7 %OREMBI LOBOSNEM o1,
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2—-3 cinnamic aldehyde (CA)® i m /N R 5EERE
RO7ISXNVBRIPOELCS KETER

(RBAHE]

. 5 -
1-2KBRLABEC LD e MRBm/MREER ( 510 /ul)EREL,
CAORBIM/MRFEES STCAMANEDOELCS SJEIFHERFLE, 2

2 LKk, CAL/hiR &
D AVE 7 S A
VERBE3INME U,

BRERBE, FBOX
2/ -VEMRAEESN
ICHEDEZHBL, 1
—3TBRUICHETHm
INRAMUBEE ) & RE U
Ko

[f2R]

955 (50ug/ml
) K&HFEFMNMREESE
. CARALIBK & > TR
ERENICHHI N,
300LMDCATIZIER L
GREOCNFHRDEN
fo (Fig.2-3),

100+
S
8 0
]
£
0
S 50
s 100
K=
|
200
300
OJ b
1mi
Collagen min
50ug/mQ
Fig.2-3

Effect of cinnamic aldehyde (CA)
on collagen (50ug/ml)-induced
washed platelet aggregation.

The platelets were preincubated
with cinnamic aldehyde (CA) (the
final concentration in uM by
each curve) for 3 min before
the stimulation.
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1t &) }m b)
’E 1.S.(15-HETE) LS.(15-HETE)
£ €
8 8
©~
g g
g HHT 12HETE g
oL
12-HETE
| LJL
i | hL,LLJMJ
0 10 20 0 10 20
Retention !imve_(rnin) Retention time (min)
£ 7
E &
i %
. N
H £
2 2
o 1S, Q2 1S.
> (PGE) -ADAM) u (PGE; -ADAM)
@ TX-ADAM z
g { 8
£ 2
- £
; z
S = TX-ADAM
i 3 i
L
6 10 20 0 ' 2
Retention time{(min) Retention time{min)

Fig.2-4 Chromatogram of arachidonic acid (AA)
metabolites (HHT,12-HETE and TXB

)
produced by collagen (Soug/ml)-s%imulated
washed platelets.

Washed platelets (5x105/ul) were stimulated by
collagen (50ug/ml) in the absence (a,c) or
presence (b,d) of cinnamic aldehyde (CA,100uM).
Samples were analyzed by RP- or SP-HPLC.

I.S. means internal standard.
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Fig.2-4 i, COREESNcm/MRAVMCHED O H ORKBEHPLIO
nOv kS5 h%ERLE, Figureil IXCAEZRM S & TCA 100 MATLE O i Ml
T@Mﬁ%ﬁ%@ﬁi%ﬁbkﬁ‘m1%uMﬁEEE$D\M%KMﬁDZV
O =L HATXB,. HHT . 12-HETE DEEADTRBETFLTNS,

CARMBI/MRE IS -4 ( 50 uo/ml) THARMBBULR, EESNE
TXB,, HHT C12-HETE OBk, ZhEhn 280.2+£10.4, 193.4+7.25, 303.7+%
17. 4ng/5><1osplatelets(meansis.D.,n=3) THo ko, D‘a‘f‘t:\ BEREOCA

OM/MRAMRHEDOEEICRIETHEREFiI0.2-5 KRLE., FigurellmLE

—e 1 2HETE
&—aHHT
o—o TXB:

% of control

o 100 200 300
cinnamic aldehyde (M)

Fig.2~-5 Effect of cinnamic aldehyde (CA) on
the formation of arachidonic acid
(AA) metabolites (TXB,,HHT and 12-
HETE in collagen(50ug/ml)-stimulated
washed platelets.

Vertical bars mean standard deviations

(S.D.). Significant difference represents
*p<0.05, **p<0.,01, ***p<0,001.
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KO, CARLIEEOEMICHNCORNBEM THHTXBL,EHNT | 12-10 RAHM
FEMTHBHI12-HETE O I X TORBEPHBERENICHMH SN TVS &N
BMhEGEok, IHBIKFHINESILICKEK, CAKRLHM/MRBEEROIHI & .
XA, DREGNHENTHHTXB,OEABT ORI, EDOHMBERARD S
fc(Fig.2-6)

601
&
§
E
5 Y=0.19X+0.1
2 r-0.945
= 20 P<0.001
©
=
o

g

0 L} ] L
0 100 200 300

Thromboxane B, (ng/5x10°platelets)

Fig.2-6 Correlation between thromboxane B, (TXB,)
formation and washed platelet aggregatidn
induced by collagen (50ug/ml).
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2—4 cinnamic aldehyde (CA)®D & @i m/NR
coNEM [ C1 7IE R VBRI

HLEXITIFH

A T A T CAKC J:éTXAZEEODﬁT:U)%ﬁ‘—’EW SMCT B, FFTTXALE
EE%%?éﬁ%?@éwﬂmwwmwwm%tB&ﬁ?%@ﬁ%&ﬁﬁbto

[£B7H]

| ADBECHES Ty € B ILMURERECAT 3 AW T LA Y F 2K~
Savis [ CIMBEOMEMR 5 AT ECIKTA Y FaR—Ya vk, Wil
UL CMRBERETLC & LTautoradiography THBIAE L. REHHE N
EUK,

[HR]

Table 2-1 ERLE &3 K. MMRE 0~ 300uMOCATHITELTS [ C]
50 [ CITXR, B LT [ CH2-HETE ADRB S OEEFAEZI 50
 COREBABSRE. Table KRRAGM oA, AU [ CIAMMS [ C]
HHT ADRBDOAC &> T2 MBEEZH AN > 1,
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Table 2-1

Effect of cinnamic aldehyde on the metabolism of
exogenously added [14C]arachidonic acid ([14C]AA)
in washed human platelets

Concentration of 14 14
cinnamic aldehyde [7 CITXB, [*"C112-HETE
(uM) (% of control) (% of control)
0 100.0+8.90 ~100.0+0.10
10 97.0+3.82 102.0+1.80
50 95.4+3.60 101.4+9.40
100 106.8+8.62 111.6+9.24
200 97.3 +4.80 104.9+5.91
300 95.046.60 109.6+8.74

Washed platelets (lOG/ul) were incubated with[l4C]AA
and unlabeled AA for 5 min in the presence or absence
of cinnamic aldehyde (ca). After ihcubation,

AA metabolites were extracted and analyzed.
Values are means + S.D. (standard deviations) obtained

from three experiments.
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o-5 [l 7srvBERI/MIRERNT
S HUHEBD [ C] PSR VED

B e ZORBMCBLET
cinnamic aldehyde (CA)D{ER

BT &S, CAETS — 4 IR DAMUB B O 22 & 051 U Kk A
FOEARIBCOBLTI2-I0 ODRXAFT YT TEHEL, TNLDEHDRATY T THD
TEEAEZBNE, T, WMRERLRCHSNSEY VIEED 5 OM
B IS LITICAOFERICODDTRNEMZ I,

([RBTG5

1-50FHCHEN. [ CIMTEELCi/MREER ( 5X10 /u )% BE
Laggregometer cuvettetp TCAL 3 RM7 LAV FaRX—-YayLicDs, 05
=457 (50ug/ml) ZEMZAREELERESIECOROMMRUIRERLLREL, &5
C L CIMBRE ST [ CIMRBEDOES £ E LI,

(2]

MMRY Y IREE R ICHGAZ A [ CIAD B . 34905, 4+2123. 8dp
n10° platelets THok. CAMERMOBA, 15—4> (504e/l) AR
& HMMRBRER (%) . [ CIAMERE (%) . B&T [ CITXB,EE (%) &
ZTNTN6T.3E2.31(%) . 11.220.73(%) . HLT2.56+0.419(%)TH >,

Table2-2IC/ R LTc LD, AIMBICAWNWACAOEOEME LB, BEKEN
WNRBEEOMRABSNERETEL, [ CIANEMOET. [ CITXB, &
EOETARDBNE, COF. A& MMUREDETE [ CIAEE D

T & DOm(r-0.994) . FRM/MREEDETE [ CITXB,EEDET & OR(r
_30_



Table 2-2

Effect of cinnamic aldehyde on release and metabolism
of [14C]arachidonic acid from human platelets
prelabeled with [l4Clarachidonic acid ([l4C]aa)

cinnamic platelet grelease $formation
aldehyde aggregation 14of 14 of

(uM) (%) [T7claa [T°clTxB,

0 67.3+2.31 11.2+0.73 2.56+0.419

20 64.5+0.71 10.9+0.21 2.33+0.502
100 39.3+4,51% 6.10+0.58%%  1_.11+0.178%*%*
200 16.0+1.41%* 2.20+0.36**%* (0,33+0.127***
300 . 3.00+0%** 1.03+0.07%** (0,164+0.08***

Afger human platelets prelabeled with [l4C]AA (5%
184/ul) were stimulated by collagen(50ug/ml),
[-°C]AA and its metabolites were extracted and
separated by TLC. And then the radioactivity of
each was determined. The release of [l4C]AA from
prelabeled platelets stimulatfg by collagen was
expressed as " % release of [~*C]AA", which equals
the ratio of the radioactivity in AA plus its
metabolites to the total radioactivity in stimulated
plﬁtelets. The collagen—induced formation of

[l C]TXBy from prelabeled platelets was expressed

as " % formation of [14C]TXB ", which equals the
ratio of the radioactivity in [14C]1TXB; to the
total radiocactivity in stimulated platelets.

Values are means * S.D. (standard deviations) obtained
from three experiments. Significant difference

from control represents *p<0.,05, **p<0.01, ***p<
0.001.
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=0.963) KEZhETNEBEOLOHBERAROONI, B, CAICLD [
"mMEROBETE [ CT6,EEOETEOBCOERO T ORBEBKLRS
S5hi-(Fig.2-7)

3.001
°‘ ®
M
>
=
(&) 2.00+
°
[
-% Y=0.24X-0.20
£ 1.00- r=0.976
S) P<0.001
L
X
0 ] ¥ T
0 5.0 10.0

% Release of ['“C]AA

Fig.2~7 Correlation between % release of
[l4cian and % formation of [l4c]TXBy
from prelabeled platelets induced
by collagen (50ug/ml).
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2 -6 cinnamic aldehyde (CA)® i/ c-AMP
C-GMP BICRIET M

m/NMRAROC-ANP H BN IEC-GHP B4 M 2% ML, B VIEEMD DAA
BRHEMIIL ., &R EUTIMRTAEEDETE615 U, mMREEN T
BERTCENMESNTOS, 7 CT. CAbM/MERACYCic nu-
cleotides MMM Y VISE 5 OANERE MHI L T3 TR 5550

TCAO Mm/Mieyelic nucleotidesEBICKIFTFRICOWTREZINX K.

[E®RASH)

e M/MREEE (107 /41)ECAEEAM3 0CTA Y F 2R -a v Ukl
CSEO 0. INHCIZE X MERRE 3 EHE U M/NMTAOC-AMP R OC-GHP % i
MUk, A4TKT20AMOELIH (1800Xg) . LHEHO C-MMP, R
C-GMP £H Y ZMAEL. c-AMP | c-GMP UM Kit (vevigmuRta.
T) £E0. KunitadaB OB KRENC-AMP . RTC-6P ZME LK,

[RR]

Table 2-3ICRUKEEK, CA% O~ 3004M % THM UL THIM/MRC-AMP RO
C-GMP BICH LU THISDEABRES LN ENHBPLL., Fik, HFM/DKR
I[CPGI,(1ng) £MX D &c-AMP BABMT B4, ZOBRCAZEIML THPEIIC K
Bo-AP BOMMKIERTSORBORI Gk,
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Table 2-3
Effect of cinnamic aldehyde on basal levels of
cyclic AMP and cyclic GMP in washed human platelets

giggi?ég cyclic AMP cyclic GMP

(uM) (pmole/logplatelets) (pmole/logplatelets)
0 5.00+0.14 0.50+0.10

10 4.55+40.21 0.5140.10

50 5.01+0.26 0.58+40.10

100 4.60+0.31 0.58+0.10

200 5.2040.22 0.55+0.10

300 5.60+0.56 0.56+0.10

Washed platelets (106/ul) were incubated with various
concentrations of cinnamic aldehyde (CA) for 5 min,
and then assayed. Values are means + S.D. (standard

deviations) obtained from three experiments.
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2— 1 R

SEDOWEICSN T, CAE PRPD ADP, RUOS —4 Y HES BEKERIC
HTBCEAMBNEEo L, CORBIBKDOS. T BINS DR
BT, CAIRIGHEPT cinnanic acidic KBS hBHEEXBATING,
UhUGHRS. SEMSHEL LS cinnanic acidid PRPEESEI T LCAE
HBU TIMHDRAEL BN ENS, CARMIC &3 B EMH O &k 4 A S
THY. CAlE cinnanic acidéBadT L&D, ZOERANRBELLBBTHEE
2Bk, HaradabDOENLEY FEHLOHZAVTOMETHREDC LHH|
EANTNB. | THEOBEEE. A EHENERRCERERICH LT
BMIEMAH DM, cinnamic aCidiCBZFD LI GERAAROSNEN LER
LTWB,

CAlk ADP(2.0uM) KK LD PRPEEDEHN T, MABANOEKELELABNLND
NBREE ELDRIFILET END, CARM/NMRAMCH TS H O
HESLEFLTWAROTRENWIEEZBNKE, FCT. AWMETECADMN
REENHERORFERSIKC T HEHI. HBMMIERNTIS—5 H
B (50u9/ml) BOMMUEEERCMABICRETERORNET >, 2
DRER. (AR5 -7 VRIBIK &5 IMOBEE BEKENCHNT 20555
¥, MMRAMCEAHED THHTXB,. MTB LT 2-HTEDEEENTROR
ERENCINT A EABBIKGok, B, CAK &2 I/MUREEDN
B & TXB, B DIE T & ORI BEOHBBRARS SN, X HBhTHS
TXA, D B MREEE AU TN DT NS | CMC & B I/MREEAD
NI R TXA, O EE EFAEEEREERE LT ATEMATRS N,

ZRNTI, CAKEATXALELEDETRMEFOEDZXT Y TTHI>THEHD
B3N, AMTHN LTS MMRC S HEMN [ CIAORBICH L
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T. CARISOBEZEERABRIGM >k, FE2BTHNILLDIC, PRPEH
NWTOMBEICHLULT, CARE<HEBERERES G oIt CNSORER
CARMO M/MRICBIFTDZZDODORBMBERTHSHC0R, 12-L0RODNTFTNRICH LT
BRBORAERLAENT EERLTHO ., CAIC &2 THA I O IH ORI 1
COORBET 12-L0RED LR TORFTY T THHAEMAAZTNEEZ B RE
. [CIMERmMREE R TOERTIK. FINYTSCARORINICANDTS—
2 HRIC & B I/MORERERIFS iR, [ CIMEBBETLREORNK
REOHBERABRHShE, FROMES [ CIMEROETE [ CITXB,
B4 DT L OB HEDREREARSShic, LLEOREDBCALLSTX
ALEFXOETE, COUTOAHEROMBTEEL., B VIEEHS OAD HEE
OMHNC LA HEBIRDAENLEZAENI,

CAIKIEY VIREA S OMBERME . LOL>EBFTHRLOTSHASD, 1
NReyelic nucleotidesBA NS ¥ 5% (PGE,, PGI,, Molsidomine ) &k
IMRAOC BIBEEFSE TR S OASEREIMH U, &R 0ICTXA, L £ 18

14)Y19) 67)

TE# TMRRENNERERT L0WDND, LB ULGEHRS, CA
[Cikeyclic nucleotides® (C-AMP S LT C-GMP B) #IMEEHERERDHS
nhamot, o T. CAMcyclic nucleotides ZNU THEMS OANER %M
AOUEERDENERBDNS,

NRAEREEDTIRY YRR SMPNBM T 5E TL I XS ILRIEE
BEGhEassn., I5-FUVREOBE. WMIBHLELHETHSI25—
/MR EO receptoric 854 9 % Lphospholipase C OFEMALICEN, 1/
YR LU VEERNEE, G2 BENEU. D Tphospholipase A,DiE# 1L
EETMOBMABCHEERXBNTVS,  BEHME, COES
GEOMNMNRERCOCNHORBOLECHEHBLTWS LEEDNS,
L LGRS, CORKDVWTHSEBEOMBOREBERFBILV,
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BIE  MBELOIRS. trichosanic acid
(TCA)D & b /M & e
MO72FF U RBIKBLEITIER
(in vitro)

31 U &I

FRTHlbNLEDIIK, HRAOMBHEBOEMO—-EAELLTREFOEN
BNEENASDCLBEELRAGV.,. RKREFBORKICHEN, BIMEIER
DEROBMAELNENDRD, BHEEBOEROASAMFEDL
FO-LOEMEDILSITEITEL, M/MIBREELREESELCLBAEN
THEH., HPHUENHOBROEN L M HKRBOBEINIC IHEE ICERGBERNH
BEERBNG. . ZCT. RFCHEMY SEEOBEAMEL 5o T
B, |

COBETEVHF DR, B1ELAUKNBERO—-DTHEIFHFATY
(Trichosanthes japonica) DEFOHEEI_THD., BRELCBERLDEMYE
DESR, BIRELYEERBEOLNFDOIHERERLLTRHNLONTEL, CO
EEDIRSTHDOMtrichosanic acid (TCA, C18:3, w—5)THOZHMAM
AEHEO—DTHd. TABKRKCKNYZU LY NKERAZNREBTHE
L. B58ERTARSh TCARBEBSNDEEXSNTWS, (Fig.3-1)
TCA MEBEOIRA ELTICRAESNTEROEH .  ZTOEALONT
FEEAERPET, BIRIMRBECS KETHERICONTORERZSETLL
BN,

ECAT, WEONDBHARNMBHE G M/MEENBEREETSC LN
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g . ‘

CHz0
CHO
1) —
CH:20 A
1 lipase
cooH Trichosanic Acid
B (TCA)

cooH Linoleic Acid

/\/\/—:—\/W (LA)

Fig.3-1 Major component (plant 0il) of
Trichosanthes japonica.

17 15 12 10 9 7 5 3 '
S COOH
/\/\——-__-/\/—\/\/\/\/

Trichosanic acid
(TCA, C]83) (l)‘5)

— = = COOH

Linolenic acid
(LNA, Ci8:3, w-3)

Fig.3-2 Structure of trichosanic acid (TCA)
and linolenic acid (LNA).
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76)77)78)

MonNTHO, TCALZOMEREMH TS, HHTH TCALRAL
< C18:3MENBTHAY /L8 (linolenic acid; INA, w—3)ETTICHE
BOMABICID, MMREENBIERNSGOZOEREFE L Th/NMReyelo-
oxygenase(C0) ZMEL . TXA,EAE MM T B EFMBESNT NG,
(Fig.3-2)
ZCTAMBICSO T, TCA Ok bl/MREEEES L CMRBICSLETE
BERBIDICHILO, BEORMPULL INNELLRNSE VTRV,

3—2 ZMm/NRm%E( platelet rich plasna;
PRP ) R WM /MREEREICH T S
trichosanic acid (TCA)DFH
-/ LB (LN & DL —

(RBRAHE]

TCA (BNRRERNR ST, RE) R LNA(Nucheck Prep.) @, T4/ -
KARUTRRICAWE (BRE; 0.4%) . I&/—VOH%E PRPICIIAT
b, BEERBROITHORERBICBELEENENCLEHSMUHHR LI
FTEBRET oL, TCA RO INADRIBEENFHDRE, BHEOTVAVF
AIN-YaVRBERIDDLEBATHILOBRIBSNRICOTLE, T A
YHEAR-YavEIAMTN. TORRERERRMOL. 1- 1OHETH
INRBESEBEERE LI,

[(#R)
ADP( 1.0uM) . 35 —4#(0.5ug/ml) #@EEBAE VLR, TCARWT

NOBEKENICHFLL, T0A KLBRENERENMH /L -2 %Fig.3-3
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(@) (b) CRUE.  ADP( 1.0M) ZBHERRM & LRI, TOML— RIS,
S REEDS 5. ~REHEC LA RERE LDBIMBLTOE,  Fk, o
S5 (0.5ue/)) EREERAE ULE. TOMC & 2RI R85
RECBETOBE. Fhbhs “lag tine” OEREM > TNAT & AHEMNT

Hol. WA H ADP(LOUM) . OF—42(0.5u19/n]) BEICH U TREK
EHONMHARS SN,  Fig.3-3(¢), (DIKART LD, LNAKC & 5 m/Mk 5
EMHNZ =V TCAICEKANE -V EERBRAKTH» k.
100+ (a) 100 ®
& 0 ? 0
. g 400
100 800
. 8
. A\\‘~3% 1000
800
o t Tmin 0 1 Tmin
10 s
1004 © 1004 @
£ o £
: _ ¥ 0
E .
5 200 5 o
~ 400 “‘“~$%
T e W Tk ™
10 M O5ug/md

Effect of trichosanic acid (TCA) and
linolenic acid (LNA) on platelet
aggregation of platelet rich plasma
(PRP) .

Fig.3-3

The platelets were preincubated with either
TCA (upper panel) or LNA (lower panel) (the
final concentration in uM by each curve) for
3 min and stimulated by ADP(1.0uM) (a,c) or
collagen(0.5ug/ml) (b,d).
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3—3 trichosanic acid(TCA)® ¥ /MR 5 & gk
ROC72F N VBABEDDOEA I
HLIETER
— U /LB (LNA) & D Lk —

[RBRF %]

1 - 2R U BHICRO, & B mATER (510 /1) £ BE U,
TCA B LT INOIM/MRITERICS LETERAORF ATV, sH5IK1-30H
HICHE > T, ZORESESNE/MIMEHENONEEFof. M. M/MK
REBEOWECHO, M/MRE TCABZNIE INMEDT VA FaR—-Yay
BRI AR 3AME L,

[FR]

TCA @5 -4y (50u0/) & BHEIMIRECH . BEGELOD
WEAZRUL, (Fig. 3-4(a)) B, H2BOFRAMBHEASD/NMRE O
Yk aR-Ya YK EDIMIBRERRT 5 LAEEMCENE, L
MU, SEHEFHOKBRICB VW THREM/NR & TCAD K& aggregometer cuvette
MTREE1OPEETA Y FaR—YayUich, TCAZ0uME TREZE M
SETH, 2<AM/MRBERRHSNEM o I,

LNA DWW TH, aAF—=4 7 (50ug/ml) BECH L TRERFEGHOEENSG
FERARD SN, (Fig.3-4(b)) FHFMMEE INAOREDA Y Fa R~
¥ay Tk, TCALRE. NAZ0UME TRELZEMIETHLLILHT10
HAEDA Y FIR—YavETLLBERBRIBSuh ok, |

RHEONMRCSTZIT - VRECHTH0%EFICHEGRE (1[0,) &

TCAT 33.25+ 6.0uM, LNAT28.3+2.83uM(meanstS.D., n=3)T&HY.
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a) ' b)

S
c
g
8 ’ ’
£
£ 10 10
o 20 20
2 60 60
Rl (em) - (M)
-
e
— : :
0- tmin 0~ i
collagen collagen
50ug/ml 50g/ml

Fig.3-4 Effect of (a)trichosanic acid (TCAa)
and (b)linolenic acid (LNA) on
collagen(50ug/ml)-induced washed
platelet aggregation.

The platelets were preincubated with TCA or

LNA (the final concentration in uM by each

curve) for 3 min and stimulated by collagen
(50ug/ml).

HEOMCRARDEERDBNAD K,

HBINRERRE DT -5 (50u0/ml) CRIRL . MERBEIPLOE F
TZORELESNICAMHEERERNELE, ZORRNGHPLICOZ OGS
L% Fig.3-5RT Fig.3-6RLE, ZDOFigurem5HEBMEES . TCA
SUMBIHBEIC &> TTXB,, HHTOEEBAETFL, R K 12-HTEQ B4 B A
MUk, TCARMELGWIMRE. 35— (50ue/nl) TRHIHBLK L
EEEINICTXB, HHT, 12-HETE @id, ZhZn #13.0422.3, 382.3419.9
. 428.8+49.4ng/5x 10°platelets ( means£S.D., n=3)CHok, RICHNM
T2 TCADRE DB HES MREEDOEEBOEHEFi0.3-T()KRLE,
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1 TCA (—) TCA (5uM)

£ 1. (15-HETE) LS. (15-HETE)
@

= _ 12-HETE
© }

3 HHT

C

©

Q

§ I-HETE

© HHT

% ) |

.2

@

E

= I |

[ULM[ X

0 10 20 0 10 20
Retention time (min) Retention time (min)

1.S.; Internal standard

Fig.3-5 Chromatogram of HHT and 12-HETE
produced by collagen(50ug/ml)-
stimulated washed platelets.

Washed platelets(leOS/ul) were stimu-
lated by collagen(50ug/ml) in the ‘
absence (left) or presence(right) of

trichosanic acid(TCA,5uM). Samples
were analyzed by RP-HPLC.

Fig.3-7(a)h5BShAE LD, CORRMENTHHTXB,, HTDEER, TCA
CEDBERENICHEIN, 60uMO TCATEK, ChBORMEPOEENIX
BER2CHMESNE, ABK., TCACKAM/NMIEEQET ETXA, OB EN
THLHTBELBOETLOBCKEOHBEERIRDONIC, (Fig.3-8)

—F. 12-L0RKHEPTHS R-HITEOEEBE, TCAQHKBEHERE (X
WUMET) TREMTZIEARDENE, THKK TCAORENENT S &
L O12-HETEEABRREBCEHD U, TCA 0UMTIEIEE AL TCARRMO LAV
FTR->K.
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TCA (=) TCA (54M)

1.5.(PGE1-ADAM)
TXB2-ADAM

1.5.(PGE(-ADAM)

TXE’I’2~ADAM

Fluorescent intensity (Ex 565nm, Em 412nm)

Lkﬁg _

o 10 20 10 2
Retention time (min) Retention time (min)
’ 1.S.; Internal standard

Fig.3-6 Chromatogram of ADAM-derivatized
TXB produced by collagen(50ug/ml)
~stimulated washed platelets.

Samples in the absence (left) or presence
(right) of trichosanic acid (TCA,5uM)
were analyzed by SP-HPLC.

INAD . 35 =5 VRRBOM/NMRAMAHEDOELE LS LETERICONT
BELKECS, TOALERBRABKORENES N, ThHbBFig.3-7(b) IR
FT&<, INVOCORICHMEY (TXB,RUHHT) D B4 £ MR k& MICIEI L1,

. INNOLBNERE (H0UuMET) T 12-HETEO 4 &—@ % I 8m
L, TCADTXB,. HHT EEICN T 10, DEIEENENGE.50+0. 4 uMBE T
9.73+0.64uM (means£S.D., n=3)THYH., INADHIETBENRZTNDIC; DA
(&7.460.55uMBRT4.8610.204M (means£S.D., n=3)TH-oft. cDLD
Ky TXBEART HHTEA IS LETRAMIEE. TCAL WNADIC, DEKEE
ERBOHSNGEMO K,
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a) b) o—o: |2-HETE

o—o: TXB2
TCA LNA et HHT
600
3~
b=
b
o % 4007
o O
e
¥
1]
o
22
;2004
?
3
J
<
0

g 20 40 60 0 20 ) 60
Trichosanic acid (#M) Linolenic acid («M)
#:p<0.05, #:p<0.01, wx:p<0001 (n=3)

Fig.3-7 Effect of (a)trichosanic acid (TCA)
and (b)linolenic acid (LNA) on the
formation of arachidonic acid(AA)
metabolites in collagen(50ug/ml)-
stimulated washed platelets.

Vertical bars mean standard deviations(S.D.).
Values are means * S.D. ng/5x108 platelets
obtained from three experiments. Significant
difference from control represents *p<0.05,
**p<0,01, ***p<0.001.
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60+
S
o
S 40
o
[
g Y=00767X+26.2
< LA r=0974
D 0 P<0.001
2 207 ®
«© .
a

0 T

100 200 300 400
Thromboxane Bz (ng/5x10%platelets)

Fig.3-8 Correlation between thromboxane B, (TXB.,)
formation and washed platelet agg%egati n
induced by collagen (50ug/ml).

3—4 trichosanic acid (TCA)D & kB IM/NRTD
REYE [ C) 754 K VBRBICH &I R
— U /LB (LNR) & O g —

TCARI/MRCOBICH U TRVEEEAAE T 5 T AR ATBS NI A, =0
ROV TASEHMICRNT 270, BB MMRICHERICEMLE [ CIAA
@ﬁ%ﬁﬁ&ﬁ?TM@W%EDWT&ﬁ%mita

[RBRHE)

ARKD [ CIMEMZBHIC. TCABBN I NAEMMEE DA 2+ 2 A —
YavEIHMTok, S5K1-4THALLHEICME> TRREFN. [
CelmesEnENE LK,
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[#55%R)

Fig.3-9(a)iCRRER UK,  TCADZRIMBE ORI AN, TCA00LME T
CORRMEMTHS [ CITB, BT [ O] BHIDESE ., MEKENCET LI
UL OIS [ CII2-HETE D . 3 TCAT0 LM £ T RIE IR
miIcmuic,

—%, TCAORHVIC INERWERADEERIRGRENBS N, (Fig.
3-9(b))

a) b) o—e: |2-HETE
o—0: TXB2
TCA LLNA a—a: HHT

2004 200+

1004

9% of Control

25 50 75 100 25 50 75 100
Trichosanic acid (zM) Linolenic acid (uM)
*: p<0.05, #+: p<0.01, »xx: p<0.001
(n=3)

Fig.3-9 Effect of (a)trichosanic acid (TCA)
and (b)linolenic acid (LNA) on the
metabolism of exogenouslx added
(14clarachidonic acid ([14C]AA) in
washed platelets.

Washed platelets (106/ul) were incubated
with [l4C]AA and unlabeled AA for 5 min in
the absence or presence of TCA or LNA.
After incubation, [14C]AA metabolites were
extracted and analyzed. Vertical bars mean
standard deviations(S.D.) obtained from
three experiments. Significant difference
from control represents *p<0.05, **p<0.01,
***p<0.001. -

-47-



H>EOSHFRRAEHES MUEEDHEREET 5 LB LS
pcanTns oY B GHTH TAEAUL C18:3TH5 INMKDNT
@ NRREMBIERERT S EAEHBRBN TS ZOEBBFICO
CHRMCRHSA TN G, ZCT. M/MREEE H EET MO
TORENESETL2LEY TIAOMEREEDDICHIc> T, HEOHEM LU LNA
FUBNRETHECED, TOADMMRESER UAMCH 55 & €9 0 A &
D—BHEBICEDIOTREENMEEZ—HOMELETo .,

9. AP( 1.0uM) RGOS =4 2(0.5ug/nl) IC&2D PRPEFEICHL T,
TOA . LN ROTHHBEEEFROMBERL . LHOEEO M/IMTREDH /<
-~ REFERIBETH > EMDE, TCAK LNMERU <Mm/MREENHIER%
BT EhBHEMEGo I, FLIOF INNOAHGSFT TCAK, AMEEHAD
KEEAENEVDND APEED TREE %, —JORECIEA L DB
WU, D&, TCAHRM/NMRAMABICASHOOERABLELTNATH
EHERBL TN,

72T, SHNTFEHVTICA OMMREENHEROBEERSHICT 2
T, RHM/MRE R TI/MUEEERCANICS LETHEA%EINA OFER
EHBURN UL, BBRODMEEZRAVEBACSNTD, PRPEEELREU <.
TCAR WNAL AR OS5 -7 L BEKENCINLE, UhBEETA
S LK, MMMRAAMUEHER DS 5C0RDTXB,, HHTOELHIIHL T, WTh
bREKEHONNERERLE, C0O&SMMIEEERTCORRMEDD
EXICNTS TCADIC; Dfld. LNADZNFNICHTBIC,,DiEEEhH R
PLTHD, NS OOZMARNBHEAZERASOHMED > Tl/MREE
FRETHS, MRBICHUNBERZRI TREAEZSNE, Fh—F.
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TCA IC KB M/MREEEDIMB & TXB,ELOET LOMCKIFOHBBERIRD 5
nic,  TXB,DHEKT 55T, BBN A MUEEFREAE TS L@ T TR
E<HBNTHED . MMIBEECR<ED > TWB, > T. TCART
LN K& BINREEDNBIEROBFO—D & LT, TX B4 O F AR
BELGRFELTHNTWAAESENARBI N, TCART* INAWL, 25 —4
SRIBEE B 5N MM ~IEHOMY b5 WEEOMD S EES R BT
B, HHT QBABMEHENICHNULRHTALS, HELO [ CIMERMEC
MareBo [ One,ET [0 WIAORNEREKERCINLE, #o
. ShBZDOSMFMAEIEM/MICORENZ THBEMICAMREEM2
TNHOTRENDEEZBNE, ECAT IAKDWTHEEK Pace-Asciak
5°" . zibohs’” | Srivastavas . K &D. INMRIMRCOEBET BT
LI ko TN EE HETE ., IAREENHERERTCLARBILER
ThB. SE. TCADM/MIESERCIVMEAMIEIC S LETIEAE, A -
EEBUTMENZ -, MEABONThEL> THERERMUTHo L, MU
FOREBNS . TCADMNMREENBIEARROBFS ML FH K M/MRCOD
BETHD, COLDTMELFETLEDOTHSS LBDNS,
CORMMEMDEE AMBShE O L ERHIC. TCART N IMRK HE
Micmai [ CIAADS [ C] 12-HETEA DICH & BB NS 1,
Chig. $75< TART WAGCOEMHEILKEH, RBINEN > LRMO [
VIR 12-LRKFNKBSNEDDEEZBND, —FH., IT—FVTH
BUCI/MRTE, SO 12-HETEEA OREMIETCA, NAG LB MK IR 2RI O F
DHCBRHBN, BT SHBBOBER BT 51D NAFEEMD 5D 12-HE
TEEEEZFND LEME TG UABETUICA, INMERMOUANE TR K,
COBA. 12-HETEQRBHTH AN, MY > IEE KL TN R

REDMTHY IS —FUHARKLIVEY Y BEASE#ESHh 12-L0THHT N
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EbDTHD. CORMMREL [ CIMERNU LR & FRARICRE S
HTHB. COSOOBHARABEIEOERERNC &> T, AELEMDS
O 12-HETEEHDOFEARSNEL Lo L BRBALHSHTREV, ZBHFR
BAEGBEO—-2TH5Y /- VBOBRETE., 00559 /MY > ik
B S OMERENHT 5 EOBEHBS. o> T, BRED TCART.
INA HEtc, M/MEBY VIEED S OMERENHL THA0TEEOMEER
5hic,

TCA OFE I, 9-cis . 11-trans, 15-CisRAMBHBTHO. LNAIK9 | 12
L 15-all cis FRAMKEHETSS, McntyreSid, €18:2, C18:3% 8% cis
ZMARAMEHE G C ~m/AMRICHE W Tln/MREEEMBIERERLUTXB, &L 4K
FEEaH8, transBliFAAAEHBETEZOLS BRGNS EEBELT
NB. . ABBEEG. TM-EHAE-OSG trans®ERARENEET
HRHCHLHINDET, all cis FANBYBTSH S INEEEAZONHES >
TI/MRBEEMHERAEZBELTVSCLERASM UL, CCIMcIntyre50
RELOFBEAREET BN, CORKIVTRSBOMEE/ELEFNIEES
B,

SEORANS. TARMMUREDHEREEL, 20Nl INALEIER
ETHBHIENASHEL> LR, TNEHEHL< INERRM/MRCOEREYT
BichEEZBNI, W/MIBEENHERAZETS TCAK., SEBEOHKBO
FHPREL . BRGOOCE > TO AREEBHTHD . TAERNTOIN
VIVIOBIEARELEZ BN,
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FA4EZE ARPLZEKLEENS
TAOGNVAT VK (FPA)D
ifin /N 5 SR RE ) OF
m/h” 2+ VBRAHIKC
B K& T EH
(in vitro & & T ex vivo)

4 — U &I

Bh i /MRS IE £ T 2 TXA, OB T & 2AME . M/MKIY > BEE
CEETOEBBTHECENS, BRYHMEOBEK & > TEM/MEOME
HAREE S I/MUEENHERERITEES DS, AETRESLOE
CARAENSESNAENTEEL . ARARKK BREAROERMCS< A
FNALHFANEPHRO—BTHD I IH 42T B (eicosapentaenoic
acid, EPA)TH B, EPARGESE. FimRR., HBKELEREET2ENO—D
EUTRAEBETNG, e enanse @iy roag e
FICO W TI1970E L 0 Dyerberg5 0, U -V SV RIXZE-AKHTI S
AL —EORES SN TSR, BEE, BRE. fEE
2 ETHTAFE-ATHRKOAAKEANEL MBEKBOBREOENT
LEBF. Z0BEHELTEEDPHCSAENS PAOERIC &0 /MRS
EEMETLTNWAAREEEZRELK,

EPALARS IR EE0TH D, 5D BHAEET 5w-3RDOBHA A

RIHBTH D, f/METI . AERUKCORT 12-L0IK&k > TR#MEDST S C
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ERMBATNS . (Fig.a-1) , Fhbb. CORMDETEETIXB M E
5&nd, FOORMSIE, malondialdehyde &3 12-hydroxyheptadeca-
tetraenoic acid(HHTE) bEE I N5, 12-L0RM 5 &, 12-hydroperoxy—
eicosapentaenoic acid (12-HPEPE)% ¥ T12-hydroxyeicosapentaenoic acid(12
-HEPE)DEE S NS,

EPAD I M MIER DBEIE & LTINS DODBEFBRBH . EPA
ORHEPESOM/MREBRECS LEITERICDONTIE NeedlemansiC ko T,
EPA DCORRMEM THDTXA L. ABESROTXA, L BE 0 M/MREEEIEHERFR &
BEBNC ERBFBNTSE L, LAUGARS, PAD 12-L0RKHEY
OMm/MrREBECSLETERACONTRESITRLEEN GV,

LZAT., PPAOMMRTORABKCOVTIE, HambergS il k> THEMCE
NeEHIC, FTEGAHEDRCORABMED TRE< 12-LORAHEDTH S,
" pnaronys ', Siegel 5 k., AMD 12-LORO KB EN T 5512
-HPETEAMMRFEMFERA LR T LEMOSMILTWS, FIT, M/MR
KHH2 PAOTELRBEDCTH S 12-LORMAHEDH m/MREEEICTSHO
FERESLETOTRHEVHEEZUTORN AT >k,

9. PARTAEROD 12-L0CRAMENZLEARL ., M/MREECSLET
fFRERAELE. RC, BEACSHEICERUL PATFLI AL (EPA-
E)E&R5 L. /MRIRY VIEEPO EPABORS), 45T i/MRRBIF OAK
U PARHEDOEABORLENS. PPAORM/MEEFRARBEAD 12-LORAH
ENOFSOWERER I, |
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Ho — = COOH

H.l':‘ — —
12-lipoxygenase EPA(20:5, w-3)

\\\\\iififoxygenase

HOO-~ fo o g
OOH
PGG3

12(s)-HPEPE i

Ho — — A ,COOH OH
PGH3
HO- ‘///// \\\\\\

12(S)-HEPE

OH MDA i
TRAg HHTE
on |
HO |
OH
TXB3

Fig.4-1 Metabolism of eicosapentaenocic acid (EPA)
in human platelets.
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4—2 EPADIM/NR 12-URFZ S F—E(LOR
MRANHEDTHD |
12-hydroperoxyeicosapentaenoic acid
(12-HPEPE) D /MR BESEBE
RUOtObZVHEHICS LETFH

[E®RHE]

MEC EPARR®D 12-LORMRBEMIL, Goetzl 5OFHE  ICHEUMBRTEPA(
AAKE#HRSR, BHE, wurity>99%) #BEL LT, E MR ED 2~
DAY F2R-YayKEDEARLEKE, X2/ -V TEBRDEHhL®
. S (RP) RO NEHE (SP)-HPLC i THBIEBI L, AAH D 12-HPETE, EPA B3RO
12-HPEPE® 181, S, ABIRM12-HETE, EPARISR® 12-HEPEIXCamp5 M J5 ik
U, NaBiC & o T12-HPETER T 12-HPEPEDSE L KU IC & 0 M L 1 %
. SP-HPICZFAWTHRUL, ChSOWERISZYAZVKLIBAFVER
IS, r~U_X=fJbSV{J)D{tlJ5°’ . gas chromatography-mass spectrometry(GC-
MS) KTRE LK, Fig.4-2iCid 12-HEPE® mass spectrum% U ic,
 MEREERC OV HIBENET BBk, $9€0 N BRES
/MR R (5% 10"/ 1) & JerushalmyB D% KU TEELE, d4
5. PRl,-NaxkMOTORMEBSRLE ~ PRPIC, [2- €] 5-hydroxy—
tryptamine binoxalate ( [140]5-HT\ otz S50mCi/mmol, New England
Nuclear)%0.25uCi/nl X TIT.SCK T3 0AMA Y FaR—Yavdal e
CkoT. [ CI5-HTEMMRKIAE 1, S0e, 1-5KBBLEAE
CaEn [ CI5-HTE B M AMRIER R (5X 107 /4 ) E BB UL, <0 [ CI5-HT
ER MmN F B R & aggregometer cuvettediT, AA(SUM) HHWEIZ -5

)

(10ug/ml) OREFEHEMZ D/MREEREE TR CostaBOIH K
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Fig.4-2 Mass spectrum of methylester trimethylsilyl
derivative of 12-HEPE.

Bo THRLATLTER GRBE: 1.5%) CRISBLESHE., 4TKT204H
EOAE (1800x ) %, FEOREERENET S LICLDEO VR
REEHUK,

fMREERT. 0 M- VRAOBANMNPRG, BEREHEMEOE
BC12-HPETER G 12-HPEPEZ MU L BAIKRH BN, ZTITHHORRT
. /MRRESROBERIC NS 12-hydroperoxides (T4 / —VICHER, ¥
BE; 0.2%) &MU K,
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[#R)

MGUM) ZBESENE LR, 12-RPETERT12-HPEPED T b 1~104
MO BET/MRRE L REKENICHH LI, (Fig. 4-3) 12-HPETE, RUTM12
-HPEPERM/MRBEO 25T, o Z VKb REKEROMBIERERL
1. (Fig.A-4(a)) S0%MEK BT B12-HPETE, RU12-HPEPEDME (ICs,) %
BHTEE. MMRBECHTBIC,,0fE 5 04M(12-HPETE) & 4.8uM (12-
HPEPE)TH D . Fht 0 b=V BIHICH T2 105Dk 1.84M (12-HPETE) &
1.5 UM(12-HPEPE) TH D, MBICBABROERRDOBNEM ok, —7. BRE

(a) 12-HPETE (b) 12-HPEPE
A ) 12-HPETE (4M) 1 . 12-HPEPE (uM)
1min 1min
0 0
s c
(<]
g % 2.5
g 2.5 E
g & 5.0
- 5.0 < .
.'ED 10.0 _«é 10.0
* Arachidonate (5 #M) * Arachidonate (5 zM)

Fig.4-3 Effect of 12-HPETE and 12-HPEPE on AA
(5uM) -induced washed platelet
aggregation.

A suspension of washed human platelets
(5x10 5/ul) was stimulated by 5uM AA for
5 min in the absence or presence of (a)
12-HPETE or (b) 12-HPEPE (the final con-
centration in uM by each curve).
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Fig.4-4 Effect of 12-HPETE and 12-HPEPE on (a)AA-
or (b)collagen-induced washed platelet
aggregation and 5-HT release.

A suspension of washed human platelets (leos/ul)
was stimulated by 5 yM AA (a) or 1l0ug/ml collagen
(b) in the absence or presence of l2-hydroperoxides
(12-HPETE or 12-HPEPE) for 5 min. Aggregation

(o 12-HPETE, e 12-HPEPE) and 5-HT release (A 12-
HPETE,A 12-HPEPE) were expressed as % of control
values (no hydroperoxides). Results were obtained
in triplicate assay using the same bath of washed
platelets and the data shown here are of one
experiment representative of four. Each value was
expressed as means + S.D.(standard deviations) %
of platelet aggregation and 5-HT release.
Significant difference from control represents
*p<0.05, **p<0.0l, ***p<0.001.
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5 12-LORORBENTHS 12-HETERT 12-HEPED /MR BRAEIC &5 & & 9 FEF
ERF UK EC S, MMTRECH T B IC,DEE20uM (12-HETE) £254M (
12-HEPE)TH V. O YHBIENTSI0,DfEIE 8uM (12-HETE) &
7.5 UM (12-HEPE)T&odce  12-HETERG 12-HEPEKE. 12-HPETERTF12-HPE
PELHBL T, M 0M/MRBECH T 2MHEROBNC LARBh Lok
. O5—5VEE (10ue/ml) FREREA L UEBAD. 12-WPETERT12-
HPEPE iki/MREFERTEO M= VLA REKENCHHILic, (Fig.4-4(b))
MR 3T B 10, DB 12-HPETET 5.8 M, 12-HPEPET 6.0UMT 5
st FhtObZVRBIEHT B0, OMEEI12-HPETET 9.34M, 12-HPEPE
T 9.5uUMTHBo k., WINOBAD, MEOMCERERROBNEM K
. —F5. 12-HETE, 12-HEPEOMBIDR M OH L . 12-HETE, 12-HEPEDZ 1
ZNOIC;,D L, mMRBFEICH L TE28uME26uM. 0O b= 2 EHH KX
LCIRA8UM EA5 UM TH > e o M

12-HPETER Ot 12-HPEPED MEESE R 5015 — 7 VB EEICH & 5 105 oD R IE & A
FRACTH oA, O VRIEKBELTRIS -5 Y CRESELLBA0
ESM, MCEREERIRUKLBA &KL TI2-HPETER G 12-HPEPED 105 oD A
BahEnS>HENMELE NI,
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4 —3 m/hREEERCLtOM Z Y HHICS LET
AR OF EPARRSE®D5-,12-,15-hydroperoxides
M 1 F |

RO HIC &5 0T EPARISR D 12-HPEPEAY, AAI€E§K0)12-HPETE&t?;‘iffﬁ]%@bfﬂﬁ’&%

o TH/MREEEE (M/MRBEEERTEO U BH) #0BT5E2HAB MK
L. ChOWEODOILBRIE, €01 2462 hvdroperoxy (-00H)ELNEA LK
E/NARORNVAFIBETHEENIRKEH D, —7. 124 hydroxy (
-0 ROA LK 12-hydroxidesZMBIEAB NG OH N EME, M/MREEARE
OMHEC & hydroperoxyBABEEGRAEZRLLTNEHDOEEASNS, T
&, OB IC hydroperoxyBOREE UICAMRT EPABROE/ NA FORNV A
FUBOMMIBECS LEITHERBODIEZHOTHEO>M, ZIT. 12-
hydroperoxides® i iC AAR T EPARIRD 5 i R T 1 542IC hvdroperoxvE&E T
Bhydroperoxides# A AR L . M/MREBECS JIETIFHERN LI,

(RBRAHE]

5-HPETEL 5-HPEPEI ShimizuBM7#  KCHU. potatom 5REEMS hic
5-1ipoxvgenasex AV T, MRT EPALDA Y FaR-Yavilk> TEARU
fo.  15-HPETE& 15-HPEPEIXHONGS M75% L. soybean |ipoxygenase (
Signa) AWV T, MRT FPALDA Y FaR—-2avik&oTEAGHBURK. C
NSOWEIE., RPRU SP-HPLCIC LD HEB® UL, &5, Th50Ohydro-
peroxides @Iﬁ]it;t(:amp%@ﬁi%m ICBEL NaBH,IC & D&t L& Ahydroxides
EURE, DPYREAVICEBAFNERDBE. PUXFLIUNEL GC-HSIC
EiTok, Fig. 4-51C125-HEPE®D ., Fig. 4-6iCi&k 15-HEPE®D GC-MSD mass
spectrunzrLTc,
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Fig.4-5 Mass spectrum of methylester trimethylsilyl
derivative of 5-HEPE.
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Fig.4-6 Mass spectrum of methylester trimetylsilyl

derivative of 15-HEPE.
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W ARCEY Lo k=2 (0] 5-HT) B s (5x 107/ & 1)
ERONT, M/MREE (MMIEEERTEO R = Vi) CSEET hydro—
peroxides DA AR LK,

[#5R]

WIFhOS-KT 15-hydroperoxidesd /M ik (M/MRFEES L TEO M=
V) FREREMICIDE UL,  Tabled-1Cik, M/MREERCEO MY
BuH o nt g A50% B FICHEEhydroperoxidesDBE (IC5,) #RULE., &K@
hydroperoxides® A ffitk, Tablell;RU &< hydroperoxyR DA T B MBIC
ko TRE>THY, 12-,15-,5-fu ®hydroperoxidesD M IC MBI /EMA 8% L c
o BBKENCEIC, AMRT EPAdIROhydroperoxidesid. hydroperoxyst @ fir
BARUGSEMBAOKEIROBNCHDDST, ZEAZONHHEEEL
T,

4—4 in vitro@RIiC S H12-HPETE, 12-HPEPED
/AR SR E SN T S MR

EPADRSIC LD . £ FOIMRIEY YIEEHhO PABAMNT 5T & /R
EanTRg. " EPADBIM U MRAERILE S F 5L, BY VIEE
NESMO AL ST FPADBEIN., ZORRABRDI12-HPETEL L HIC. EPAR
SED12-HPEPEREE I hB N EZBND, FTOB, ChbH 12-hvdroper—
oxidesHi 37 9 B & T O /MRS 5 & IS TIBIIER REL T 2T RS
25NB, ZFIT. 12-HPETE& 12-HPEPEA R IC#F 7 U - R O /MR SR E AR I
BLIETERCOVTRN LK,
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Table 4-1

Ability of HPETE's and HPEPE's to inhibit washed
human platelet aggregation and 5-HT release.

concentration of half maximal

stimulant hydro- inhibition |

peroxides aggregation release of 5-HT
(uM) (uM)

AR (5M) 5-HPETE 12,441,864, 3.5+0.61,,,
12-HPETE 5.0%0.857, 1.8%0.30
15-HPETE 7.6+1.06 2.4+40.39
5-HPEPE 13.842.76, 4, 3.740.46,,,
12-HPEPE 4.8%0.82) 1.5%0.297,
'15-HPEPE 9.2%1.47 2.1¥0.35

collagen 5-HPETE 12.342.02, 22.043.52, 4y

(10ug/ml) 12-HPETE 5.8%1.07 9.3%1.741
15~-HPETE 8.7+1.39 15.0+2.47
5-HPEPE 14,411,801, 24.0%4.44,,,,
12-HPEPE 6.0¥1.007 4y 9.5%1.847
15-HPEPE 9.6+1.53 16.0+2.64

*p<0.05, **p<0.0l, ***p 0,001

A suspension of washed human platelets (5x105/pl)
was stimulated by 5uM AA or 1l0ug/ml collagen in the
presence of various hydroperoxides for 5 min and

the maximal aggregation and 5-HT release were
determined. Data are expressed as the concentration
required for the half maximal inhibition of platelet
aggregation and 5-HT release. Each value in the
table is the result of four separate experiments

and is expressed as means + S.D.(standard
deviations) uM.

[REBHE]

m/REEEICH U THN0%OBEEEMRERYT 12-hydroperoxides®OBE L5 u
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MTHDCEMS, 12-hvdroperoxidesDiR&E ., 7415 12-HPETEL 12-HPEPED
%5 uMICR > K RATI2-HPETER TH12-HPEPED Z N E N D I £ Z X /MR
MEECSIEIFRERFE UL,

[&R]
Tabled-2iC &k, AMS M) IC & B il /IMREESRIC 35 & I& T 12-HPETER U 12-HPEPER
MEEOME (%) £#RUK. 12-HPETERTC12-HPEPEDO R £ B S H THRE
KEAEA TR, NMNRBEOIBIPHREBEC—ETH L. Cnik, 12—
HPETE . 12-HPEPERRSENKHAMMKBLCELERLTWS, IT-5 V%R
EREHEVERORAEGERAN RSN,

Table 4-2

Additive effect of 12-HPETE and 12-HPEPE on AA-
induced platelet aggregation.

'12-HPETE (uM) 12-HPEPE (uM) inhibition (%)
0 0 0
0 5 | 53+2.1
1 4 54+2.5
2 3 49+1.7
3 2 51+1.2
4 1 52+2.2

5 0 48+1.8

A suspension of washed human platelets(5x105/pl)
was stimulated by 5uM AA in the presence of 5uM
of 12-HPETE,12-HPEPE, or a mixture of both for

5 min and the maximal aggregation was determined.
Each data was obtained from three separate
experiments and expressed as means t S.D.
(standard deviations) of % inhibition.
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4 -5 EHECBB UKL EPATFLNI AT NNE
BE5UEHBICEETS. © /N RE S
EESINZ77F RN VBRAMGSTIC
ITA ARy 2T Vi (EPORHHENOEH

MBETIKHBNT, in VitroDRT FPAOE FI/MRTOFELGRAHED TH
%12-HPEPEKC ik, AABI3R D 12-HPETEL ME O i/MRBEEMHIEROH S £ %5
SMCLk, ZCT. EPAMRSEOMMIEESEETFOBFEO—D &L TI2-
HPEPE ABISTZNENEBSHMCT HEMT, REA I — 5 1R BRI IR B
Lic EPATFLTZAFNERSL, ZOMBKSO TI/MRRIBIICEESRD
MRT EPARRORBEDOAHET - k.

[R5 %]

BEABFI 1B, VAW TENVKHRIEURKEPA-TF IV T X5 (EPA-E,
300mg/cap., #EEE ; 90%, HAKEMKARY) %£3.609/day, 4 BEABAI L,
RAAHEICH T 1 — 2 1CBBB LI B ISR o T B i/MREEER (107/u1)
EEBL, bOYEY (W, SANERRKSM  BmR) k@, 255
(5019/n1) TEPERBE. BBOXE /- LEMARBELEF %,
Hirai BOBH — KESNTMERT EPAORBER (7024 /1K) ZHPLC
EROTHELE, k. PAERSHEICHTSMMRY VEEROKZ T
7 FT )Y v (phosphatidylcholine, PC) \ RAT7 7 FINIT L/ -V FPI
(phosphatidylethanotamine; PE), KA T 7 FI )« /¥ b — U (phosphatidyl-
inositol; P1) HEOEHBBROLDIE. NRBOBE KN — KT BE
SO% 5574~ (TIOK LBABBZ Ty EA IR £BAFLILRBEA
T AZA2O9 TS5 T - ICEk>THELE,
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[RER]
EPA-ER SMETOM/NMRMBBCELEIND 7024 /4 Fig RP-RT SP-
- PLERNTRES NS, ZORORENG RP-RT SP-HPLCOZOV M55
L& Fig 4-TICAR UK,  RP-HPLCT X, AMUBEMD S5 HHTE 12-HETEA .
1 PPARBEDOD BHITEE 12-HEPEAR IS NS,  EPA-ERR 580 f/ME
FIBBO7OAA /A FEERBIRSWH LA, HHTE 12-HETEQEAK T & EPA
RMEROSS 12-HEPEOEEMMAEL VO (Fig.4-7(a) (b)) ,  SP-HPLCT i
TX (TXB,+TXB ) BRINS B, EPA-ERRSIC & DTXD B RIET LTV (Fig
A-T()(d)) o EBIT. TXBL&TXBsIE RP-HPLCIC ko THE. AES D,
EPA-E 5K DTXB,DBEAE ZIET T 25M, EPA-ERR 5D TXB 24 (L TXBBEAE
IKHERDGODBTHORSBROELDENOHTOFEETEEN(Fig. 4-7(e)
(). EPA-ERESEHRTOMOEY (1UW/nDRBRHOMMETOXE /4 R
EEETabled-3ICR LI,  PA-ERSHBICASNS, I/MRRIBRICEES
hBRET7O2L /A ROEGEHELTIE, EPMUBEDIC DOV TIE 12-HEPE
EADEUVWAROEMTH O, EPADCORKHME T &H HHHTEL TXB 0 B4 #
METLHOTMNTHokk. —H. BESNIAMBERICONTIE EPA-ERS
ICEDCORKHENTH DX, & HMTEESBRICETLL., i, 12-HETE
FEH IR EPA-ERSICEDETUCDODMDCORKHEPOELARTICERTL
DEMTHok, PPAMRSCLZMMETZORE /A FOEEDOEHICHN
. TXB /TXB, DLk, KT 12-HEPE/ 12-HETEQ R BEREICHEMULL,  EPA-E
SMBKSFHaT -4 (S0ug/nl) RRHEOTOR4 /A NEE & Tabled-4
KRULEN, BEAKOEEN SN,
EHBEROEHATabled-5IKRLE, Mm/MMRY VIEBEOD 5, PC, PE, Pl
DNFNOBEHKHNTH PABI PPA-ERSICLDARICHEMLEL. MBK
DNTH, PC, PEEARRAERCETULLAPIAS TRARTH K,
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Fig.4-7 HPLC profiles of prostanoids produced by
thrombin (1U/ml)~-stimulated platelets
before (a,c,e) and after (b,d,f) 4 weeks
ingestion of EPA~E (3.6g/day).
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Table 4-3

Effect of 4 weeks ingestion of EPA-E (3.6g/day)
on prostanoids formation in thrombin (l1U/ml)-
stimulated washed platelets.

AA metabolites EPA metabolites

HHT TXB2 12-HETE HHTE TXB3 12-HEPE

1569.0 1442.9 927.9 16.7 15.3 65.9
before (242.7) (373.6) (142.8) (7.10) (7.05) (26.5)

* %k * % * k% %k k
after 1280.6 981.8 876.1 37.7 29.0 209.4
4 W (416.3) (344.4) (223.3) (26.4) (22.5) (110.5)

TXB,/TXB, 12-HEPE/12-HETE
0.0106 0.072
before (0.004) (0.029)
* %k %k Xkkx
after 0.0280 0.242
4 W (0.014) (0.125)

Each data was expressed as means + S.D. (standard
deviations. (n=11l) Values in parenthesis represent
S.D..9 Prostanoids formation was expressed by
ng/10” platelets. *p<0.05, **p<0.02, ***p<0.01,
**%**p<0.001, paired t-test as compared to "before".

&5 CM/MROPC, PEESHO EPAAAL & d/MR O RIBE ICELE S NI TXB,
/TXB, k. BT 12-HPEPE,/12-HPEPELL & ORI i WFNHIEDOHBBBRARD
5hi-(Fig. -8R UFig.4-9), Figurelciz ko> e> (1U/m)EE ORI
ﬁﬁéﬁﬁﬁﬁbkﬁ\ﬁﬁ@ﬁ%@33—¢>(NuWN)ﬂW@@&ﬁEB
NTHROBNT,
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Table 4-4

Effect of 4 weeks ingestion of EPA-E (3.6g/day)
on prostanoids formation in collagen(50yug/ml)-
stimulated washed platelets.

AA metabolites EPA metabolites

HHT TXB 12-HETE HHTE TXB, 12-HEPE

2 3

623.3 463.0 760.8 4.23 1.63 26.3
before (193.7) (228.4) (298.1) (6.58) (3.49) (22.6)

* * % * *k %
after 468.0 257.5 679.2 5.61 4.84 151.7

4 W (191.4) (74.4) (249.2) (6.47) (3.85) (71.3)
TXB3/TXB2 12-HEPE/12-HETE
0.003 0.047
before (0.008) (0.059)
* * k%
after 0.019 0.239

4 W , (0.017) ' (0.098)

Each data was expressed as means + S.D. (standard
deviations. (n=11) Values in parenthesis represent
S.D..9 Prostanoids formation was expressed by

ng/1l0” platelets. *p<0.05, **p<0.01, ***p<0.001,
paired t-test as compared to "before".
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Table 4-5

Effect of 4 weeks ingestion of EPA-E (3.6g/day)
on fatty acids composition of platelet phospho-
lipids.

Phosphatidylcholine (PC)

AA(20:4) EPA (20:5) EPA/AA
before 7.85+1.60 0.82+0.56 0.11+0.088
% % %* % * Ckkk
after 4W 6.38+0.18 1.96+0.77 0.30+0.14

Phosphatidylethanolamine (PE)

AA(20:4) EPA(20:5) EPA/AA
before  28.49+3.22 2.11+1.42 0.077+0.066

* % Kk k %% %
after 4W 25.67+2.53 4.48+1.73 0.175+0.086

Phosphatidylinositol (PI)

........... AA(20:4). . EPA(20:5) EPA/AA
before 20.5144.78 0.l7i0.24 0.010+0.019
* % *
after 4w 20.58j7.03 0.4li0.l4 0.022+0.009

Each value was expressed as means + S5.D.(standard
deviations) mole %. (n=11)

*p<0.05, **p<0.0l, ***p<0.001, paired t-test as
compared to "before".

-69-



(a)

0.07

0.06f

0.05

<o

(=]

g
1

y=0081x+0.002
r =0.897

TXB3/ TXB»
(stimulated by thrombin)

0 L L bl A i
0 0.1 0.2 03 0.4 0.5 0.6 0.7

EPA/ AAin PC

o

0.6

0.5

0.4
0.3} o

0.2 - o 45  y=0713x— 0006
' r=0927

12HEPE / 12HETE
(stimulated by thrombin)

0C1F  qe ® °

o 1 % " 1 1 1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

EPA / AA in PC

Fig.4-8 Correlation between the ratio of EPA/AA
in PC fraction, and the ratio of
(a) TXB,/TXB, or (b) 12-HEPE/12-HETE
in thrombln(iU/ml)-stimulated platelets.
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AMBED 12-L0RMABEDTH B 12-PETEC D0 T, MMRRERBR T,
RHRBENNT 5 L ABCRES RTINS, SEEEFFokin
vitro ORBTH. EAKLICI2-HPETERM(ELM) RTIS5—4> (1040/n]
) KEDBERTEO N VHIICH UREREROBNERUE,
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LRBAFTHHLENICLTHD, B, 12-HPETERT12-HPEPED R E %
AHEWTHD 12-HETER T 12-HEPEWE 12-hydroperoxides (12-HPETER T 12-
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TEL B LT, MM T 2 MHMPRAENT £, Aharonys 4
Crosets’ HWELTNG, BECLNE. 12-HETEO MMTEENH O 7
I 12-HPETEICHEA 17305 1/46 05,  CNSOREMS. 12-hydroper—
oxidesH 12-hydroxides\NERBMINZ LI LD ZOMBOFE U ALDOND &
WO CEHHRINS, SO, BEBOKRRKRTDH 12-hydroperoxides /N D
FULVEIR-Y 3 VBEAEE T H0K &% > TRENHNRIET T 2
CEAROBNT, Chik, 12-hvdroperoxides A RISE P CHEEKFRESL
B, £RBIC 12-hydroxidesE 50 WEMHBEAEF LIk EE25h
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12-HPETE & 12-HPEPED /MR BEBE IC W T 2 MM O Wl IKIZERZETH > 1o - &
D5, BENK - EEAORRNNNREELET S EOOBEELRT KA > T
WENEBRDNS, &IAT., 12-HPETELS O AMBRR® hydroperoxide, %
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+ hydroperoxyBONBOENHAMHBRICENEDLBTOTHA >,
DREWPSMICT DS, 1 20 OMIC-00HEAE T HAKRT EPAREOLOR M
ERERNUTO/MRBECSLEIFERCONVTRNEMX K, &TAT.
MMwwme®%%ﬁthm\ﬁ%%ﬁ&@@t@@&ﬁm&&ﬁ&ﬁ)‘
NEFOEYERCSBERBE . ~BEBRERNLAE S5M5N
TWd, ChoOFBRNAMEEETRBSI NIchydroperoxidesid 5 3 ik
THY, ChEDOS-KEL-KOREPTHHLEZBNTIND, CrosetHid,
m/NRBEEMTIERE2RER T B0 EhydroperoxideshS-ATH D EABE
THBERELTND,  1cS-HhDHDhydroperoxidesis BRI K &
DBESNHT EARESNTNG,  Ho> TADOERTH, -k
hydroperoxides% 1§47 & . S-hydroperoxidesik ShimizuB(Dﬁ&m CHEU,
potatom SEBB I Nic5-1ipoxygenasex Hi~, 15-hydroperoxidesikiongd @
75‘?%5” ICHEL soybean 15-lipoxvgenaseZ W THEBBR L., ZOHMELEKEL
Tce ZTORKR. hydroperoxVBOBEATHHMEIC & > TI/MREBEC S KET
DEHEANEDRESC EARBAL ok,  Thb5 . MMRORERE
SRS IC 8 & 1% 9 monohydroperoxides® Ml /E A & hydroperoxyD iz IC & > T
HENAN, ZEREADBIC > TRIEBLAERBERTGENCENABRABNEL
o TTKBARITELDIC, M/MRTEES NS 12-hydroperoxidesH i b M/ ik
BERECSLETNHDEABN > LI LRBAKFEORELEDNS,  #H. b
SE@D 12-HETEIC DO Tk, H5-HETE® 15-HETEL © f/MREENBIER IR DB
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EPA B5IC &0 IPASBOEMULIMRIEREES DL, B VIRED
SAMDOHEST EPADHEE L 12-L0CRME DT, ZRENI2-HPETE, 12-HPEPE
AEEshaEEZSN | BEMEKEELSOIAERAEZISN
2. ZCT. 12-HPETE&12-HPEPED in vitroTOXENRARNE LA @D
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BN RIS T HEOER G BN TS >k, ChS5—EDin vitrodsE
BH5. EPAD 12-LOSKEm B M BN T o5 5 12-HPEPEA ARG JE D 12-HPETE & 1
RS OH %S > T i/MREEEE IR L. U 612-HPEPER 12-HPETE & 48N 91
ERdTHLDORELTI,

ZFOT, BEACBHECBHLUEL PA-EYV I bh 7L E—ERRRAS &

BEHBESFSIMITOY VIEEEA HOMBRT EPAB, % 5 0IC /)
REHAERICEES NDMBETAMBRORHENZRE L. in VitroDREE D
LCEPA ORIMIEBRROBREO 1 & UTI12-HPEPENRBIS 3 2 1 Akt &
UK. ZORR. EPA-ER 50 & 0 /MR U I (PC, PE, PO EPASER
HABEEICEMTZLLEDBIC, MMRBEMERICELESNS IPARMEDOREIZ
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