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~—— Abstract

ARACHIDONIC ACID METABOLISM IN HYPERSENSITIVE
HUMAN DENTAL PULP

Kyung Hee Lee, D.D.S., M.S.D., Ho Hyun Son, D.D.S., Ph.D.
Department of Operative Dentistry, College of Dentistry, Chonbuk National University

Human dental pulps obtained from normal teeth, hypersensitive teeth and teeth with inflamed pulp
were studied to measure and to compare the endogenous levels of arachidonic acid metabolites in order
to see the relative activities of the different pathways involved in arachidonic acid metabolism. Pulp
homogenates were incubated with “C-arachidonic acid and lipid solvent extracts were separated by thin
layer chromatography (TLC) to be analyzed by autoradiography and TLC analyzer.

1. The most significant metabolite was HETEs showing 96. 9+ 37. 8pmol/mg tissue protein/hr in normal
pulp, 169.2+ 76.7 in hypersensitive pulp and 385.4:+ 113.2 in inflamed pulp. In normal pulp LTB,
6-keto-PGF;, + PGE;, TXB: and unidentified metabolite were formed in decreasing order. While in
hypersensitive and inflamed pulp 6-keto-PGFi,+PGE,, LTB, TXB; and unidentified metabolite were
formed in decreasing order.

2. In hypersensitive pulp only HETEs were significantly increased when compared with that in normal
pulp. The levels of all the converted metabolites in inflamed pulp were significantly increased compared
with those in normal pulp. In inflamed pulp, the levels of TXB; and HETEs were significantly increased
compared with those in hypersensitive pulp.

3. The ratio of each metabolites to the total converted metabolites showed an increased value of TXB;
and 6-keto-PGF;,+PGE,, as the degree of inflammation was increased, while that of HETEs decreased
both in hypersensitive pulp and inflamed pulp more than in normal pulp.

4. The relative amounts of the total metabolites formed in lipoxygenase pathway to cyclo-oxygenase
pathway were 6.8 fold in normal pulp, 4.4 fold in hypersensitive pulp and 3.8 fold in inflamed

pulp.
Abbreviations :
HETEs ; 15-HETE+12-HETE+5-HETE LTB,; leukotriene B,
15-HETE ; 15-hydroxy-eicosatetraenoic acid 6-keto-PGF), ; 6-keto-prostaglandin Fi
12-HETE ; 12-hydroxy-eicosatetraenoic acid PGE; ; prostaglandin E,
5-HETE ; 5-hydroxy-eicosatetraenoic acid TXB; ; thromboxane B.
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ool NFZAL o] FHI AAHZAHYL
2N BzxAoz 8 449 Jon B8, 383
T ATy AT o8 A5 4F5E FTH.
A GFA Y A Ede, FXxFHoE £
Fd e BFE 8 g8 A5 WS AT
BaE AT FES FEA HI AFo] ALHHE
AFZ AL 4A bl ol2A 2. o] HAF
22 endogenous chemical mediators 7} &< 3HH,
o] & 7} histamine, bradykinin, 5-hydroxytry-
ptamine 28] & arachidonic acid(AA)¢] &4 of ]3]
A8 98 gARIEEo] gAY,

dZFz29] A X Phospholipid 1A &4
AA ¥ cyclo-oxygenase pathway 4] prostaglandins
(PGs) ¢} thromboxanes(TXs), lipoxygenase path-
way 914 hydroxy-eicosatetraencic acids(HETEs),
hydroperoxy-eicosatetraenoic acids(HPETEs) 28] 1L
leukotrienes(LTs) & tlAMIEEZN A3, dF
#4Z F9ERY, B TR 5710, B FF
2, ¥{Y, chemotaxis? 1 I FEFOVF #A
I Agel R

Tirker & Tirker?ell &3] 2o} X232 o4
PGs 4o &AE ol#), Ahlberg®E 7Hel o}
gz A A PGs T3 A EZ 3 nerve im-
pulses 7t A B S R 1183, Hirafuji 9 Ogura®
E rat 9 Ao} Xz A A prostaglandin E, (PGE
»), prostaglandin Fa, (PGFy,), postaglandin(PGL) 2}
thromboxane A, (TXA» 9 #§4& £33 Co-
hen 59& At#el Xololl A FFde] Ay o
4ol gle Aoty XF2A XY PGE, PGFx 9
FEI E&E BOSHL Lessard °& 719 A
Fz2F o] AZHUE W PG, TX S LT & endoge-
nous level ©] 4+ &S BRAdHT

38 AA o thAR4HE Q] PGs & aspirin & nonste-
roidal anti-inflammatory agents © 23 Aol
AAEIE B o)F 53] FEF tiido] HA
ov FZ AA Y YAEE AAlE wig B3sh,
O0E 79 PGsu 715 € ¥ F dHPe Aol
gAagutt. =3 PGy WE HE|oz A
PGsol g &3& 239 Ay ddo ois
AN AE/ 2% ¢35, AA 9 UAMIES ¢
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Aol EaRHHom o]F tARME] thrombo-
xane B; (TXBp %} 6-keto-prostaglandin Fy, (6-keto-
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FEF4EH Y Xot2 AFFE Fx 2z 4
AHE Holgolth, 3Tel EFAI Aoh= A
wEo HES AN ¥, 243 F5& v
Y AF9e AASEE §%o FEFY AS
HE N}EE AFo] 2HT Xops-2e] glon
2w W AE G2 By E o whgekA] F&
Fejo) A o] ErbsEAY $5e Faiol
gl Aoteg AMgs. ol Aoted YA
o2 7t X JE e Aotz A5 229
ZAHQ HAb 2o GFHE AohEeIt?.
SR F HolEL FA| Z o] BAE el el
A3l Aio] WE ERAHHAZ, 4P A A+E
FHAA A5 24 AHE F AFH D Ae2Ae
oAl B Haskch. 48 A st Hofel A
AR AFze gl H2 Fy FdTH A
ol AHF Nz st e d¥

ANgz e dgssth. Agel ASE 4
&89 FE 17oA 174, 23eA 1270, 3T
978 °lth.

Ao AMg-®E Alfed [1-*C]-Arachidonic
acid (51.3m ci/m moDi New England Nuclear
HEL A1EEEL XF AGS2MN Jeukotriene B,

(LTB.), 12-hydroxy - eicosatetraenoic  acid(12 -
HETE), 15- hydroxy - eicosatetraenoic ~ acid(15 -
HETE),  5-hydroxy - eicosatetraencic ~ acod(5 -
HETE), PGE. TXB. 6-keto-PGFy, unlabelled
arachidonic acid < Sigma Chemical Co. ##&
AH23tg T 0199 BE Ak H AlgE A
£3tg ).

BEAvE 2 AATARIES FES H3d

$232 0.2M Tris - HCI buffer (pH 8.0)0 2 41 3 %
% homogenizer (Con- Torque Eberbach)® 0.2M
Tris - HCI buffer (pH 8.0)3tell A @28}t 8hod 1200
xg AHYL ELhYoE AEEHAT. °olF EE
#Be g4CA 5EolHd APsFon o
TEFL Lowry 52U £3t9 SAAS. A
g9 2mloll “C-arachidonic acid (0.2 pc)& FU
shed 37Ol A 1 A7 H¢E WbRg A L™ aceton
1.5mZ ¥r3& F8 AlZITHE aceton & FEAT
31 pH 3.09 4H4 ZZ73}elA diethyl ether & &
Z3}l9r}. Diethyl ether % F ether & FEA
7)1 F%E 2 chloroform - methanol (2 : Dol ¥
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©]Z thin layer chromatograph (TLC)¥-ele] o] &
AT

Chromatograph & ¢ 3l ether 2 &< thin layer
chromatograph plate(Silica Gel Ge 0.25mm thick-
ness, 5X20cm precoated glass plates)oll % %3
solvent system (chloroform - methanol - acetic acid,
90:5:2, V:V:V)o2 AMAIFHT. Chromatog-
raph 3 F¢] TLC plate 9] &€ 4EELS TLC
analyzer {(Berthold LB 2820-DZ #43gon
plate & 159 5 deep freezer o] & F auto-
radiography 3t ¥ #QAsRAT. XFzxH 9
ether #3522 chromatograph 3t A thA}l AHE<]
A g v Bel3y] A& EEAFS A A
A7132 UV lamp (short wave 254 nm) 2 #<13}4
ok, TLC platet AH&3l713 120Ce A 30 &3}
AzANZY OF A ARSI L™ TLC plate
BZo]x 2.5cm HE X FTAEL FAFIL o]
2o HHsle ELaAdA 16.5cm HA HAN AIH
o} BA ¥ TLC plate & ANE o AW Fo 2
A e AR PHE ol &3 Hh

7 A3 ABE BE 6-keto-PGF. S+ PGE,
TXB,, HETEs(5-HETE+12-HETE+15-HETE),
LTB, & &3t d&es §AY¢ SHstn
SAXNY F 4 2709 Zold g KA HFE
BT cyclo - oxygenase pathway & THAMITE - Ji-
poxygenase pathway o] TjARMES] A Hl &9
A% 585 Frstgo.
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Fig.1& *C-arachidonic acid (“C-AA) ©tiARt
TLC analyzer 2 £33 TLC chromatogram
2 2} 7oA BAE dAMEE] Rel7t 9ol
Aok 4zt A A A dAREES] A
g8-& Table 1} YeERFSIT. A AMEE “C-
AA 9] 80% o1l A A e FHE FFHA
o™ TXB,, 6-keto-PGFy, PGE;, HETEs ¢} 1] &<]
band 7} ¥ &5 2}, Autoradiogram 4ol A 6 - keto -
PGF. & PGE. 7} B AlgeA] EE=Ho] e
U %9 plate o] ™3¥ chromatogram & #2|HX
92 8ol peak ® 71EH Y3, 5-HETE, 12-

HETE, 15-HETE= Al8% ¥ A$LoA autora-
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diogram 4ol 4] ¥ 53121} chromatogram o 4 & B8 AFzAdAE 1.2+0.8%, FUY Az
2HUHA F& ste peak E 71 EHUT. #EE HAAME 1.4+0.7%, G549 AFzHdME 2.7
HAMHE ¥ HETEs 29 d&o] 713 ®Bsrow, t11%9 AFEL YA

system 2:Acid condition,

r Y scale = 0-4440(cts)
L 3 i
[z, {
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& < w0 A i) —
L . . . e . v e e
Normal pulp
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r Y scale = 0-3990 (cts)

Hypersensitive pulp

| |

» — X oI

t K" T 1

display from 0 to 1023 X extension 0 smoothing ( Run time 10m2s

system 2:Acid condition,
r Y scale = 0-3461(cts)
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Fig. 1. The thin layer radiochromatogram of metabolites obtained after incubation of homogenates of
pulp tissue with “C-arachidonic acid. Solvent system : chloroform-methanol-acetic acid
90:5:2 v/v/v)
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Table 1. Separation of conversion products of “C-arachidonic acid in pulp tissue by thin layer chromatog-

raphy
Conversion % Total radioactivity(Mean+ S.D.)
products Normal pulp Hypersensitive pulp Inflamed pulp
TXB, 0.1+0.1 0.2+ 0.0 0.4+0.1
X 0.1+ 0.0 0.2 0.1 0.2+0.2
6-keto-PGF,, + PGE; 0.1+0.0 0.2+ 0.2 0.4+0.2
LTB, 0.2+0.1 0.2+ 0.1 0.4+0.2
HETEs 1.2+ 0.8 1.4+ 0.7 2.7x 1.1
X : Unidentified product
HETEs :5—HETE+12—HETE+15—HETE
Fig.2, Fig.3, Fig.4 & 2A%e] A&geials 2+ |
AR RES TR 4 £ vng -
=EEA Y A5z Ay Agzyey L
HETEs & A 93l2 TBX, 6-keto- PGFia+PGE,, LiF
TXB, 9 ¥189 4ge] VL wEt A3 o)
Az AU vEl Mg HE{go) thE o o1k
AR Sl HEHgd B3t wA JEro.
Table 291 2t A5z3 Aeelq 49 g O
g T E ZAFEER 4 A5 AE F3) 0.3
w29 Aol d HETEs 7} 718 Etem, 34 o[ — — — - o
A5E# X LTB, 6-keto-PGFa+PGE, TXBy TXB, X 6-keto-  LTB,  HETEs

&) B9 M2 FolH A HNA A4 2 A

AFA A 52 NA 6-keto-PGFa+PGE; LTB
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Fig. 2. Median and quartiles of % radioactivity of

conversion products in normal pulp tissue.
(box : median, whisker plot : quartsle)
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Fig. 3. Median and quartiles of % radioactivity of

TXB,

X

6-keto—
PGF 4 + PGE,

LTB, HETEs

conversion products in hypersensitive pulp tissue.

(box : median, whisker plot : quartile)

TXB

X 6-keto- LTB, HETEs
PGF | 4 -+ PGE,

Fig. 4. Median and quartiles of % radioactivity of

conversion products in inflamed pulp tissue.
(box : median, whisker plot : quartile)
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o TXBy HIEY E A2 Yolxlvh. Table  Puh, A 5z d b8 24 245239
29t FigsollAl 2zt A5 ol wel 428 Al X3 TXB,SF HETEs 7} £-94 9lE 271 7(PL0.05)
g Txo F/E A¥WE 4 e v AR & gk

Az v AN AFxH A= HETEs AEE A gAEE SN & e o
gto] $o4 e E/HP0.05)F Y9, 954 AIE Y] A8 BEY cyclo- oxygenase(C)
ANFzHd e u& PAHIES A3t A F5aAA B TXB,S 6-keto-PGFa+PGE, =
g A8 BFOA F94 e FVHPO.05)8 B X$4zFe gFo] APBS4E AP AH A

Table 2. Concentration of conversion products of “C-arachidonic acid in pulp tissues.(pmol/mg tissue
protein/hr)

TXB, X 6-keto-PGEL, LTB, HETEs
+PGE,
Normal pulp  13.9£10.0 1.7+ 1.9  14.8+ 6.8  17.5+ 8.4  96.9+ 37.8
Hypersensitive pulp 19.6+ 4.9  19.1+10.7 3L.8+27.8  30.9+17.6  169.2+ 76.7*
Inflamed pulp  42.1+15.4  30.3+20.9  5L.1+23.6"™  45.2+20.6* 385.4:+ 113.2%

# . p<0.01, *:p<0.05

450
80} N Normal pulp T 400
= 70k Hypersensitive pulp T .
E I Inflamed pulp B g
Y 60t - T 300 N\
2 &
o s0f ) -
: T
& 40+ l 200 §
o
g 3ot ml _L 3
\ T l 1 2
3 =
E 20+ ! 100 X
10t -
I R[N NH I [wiw o]  fnfwfr
: - 77
TXB, X 6-keto~ PGF1a LTB, HETEs
+PGE,

Fig. 5. Concentration of conversion products of “C-arachidonic acid in pulp tissues.

Table 3. % of each metabolite in total converted metabolites

Conversion metabolites Normal pulp Hypersensitive pulp Inflamed pulp
TXB. 4.4 7.7 9.0
X 2.4 7.7 5.2
6-keto-PGF1, + PGE, 4.4 9.3 10.9
LTB. 8.0 9.7 9.5
HETEs 80.8 65.6 65.4
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Table 4. Comparison of the total concentration of metabolites from lipoxygenase and cyclo-oxygenase

pathways.
Cyclo-oxygenase Lipoxygenase .
. . L/C ratio
metabolite (C) metabolite (1)
Normal pulp 16.1+£15.7 110.0+ 41.6 6.8
Hypersensitive pulp 45.0+30.5 197.0£ 84.3 4.4
Inflamed pulp 93.2+35.3 350.7+130.6 3.8

pmol/mg tissue protein/hr

Table 5. Statistical analysis of total lopoxygenase and cyclo-oxygenase metabolites among different pulp

status by ANOVA and Scheffé test.

Cyclo-oxygenase metabolites

Lipoxygenase metabolites

Normal Hypersensitive Normal Hypersensitive
pulp pulp pulp pulp
Hypersensitive pulp NS NS

ok

Inflamed pulp

*k Kk

NS : Non significant, **: P0.01, *: P£0.05

A8 B¥]go] F7138H, lipoxygenase(L)
EAA AE9 LTBS HETEs & FAduld] floj
BFE F4E B TH(Table 3). Table 4 8] C AHE
ZFga L AHE FFo v glojAx X2 g
FZFol WYL £5 L g FAH) FAHE
Ao 2 Ut Table 59 98 FAF 24
AEla C AEF L A9 F3Fo o Y A
FzAd vatd AFF AFzFNA FA4 e
Z71E B93, B9 A5z veto €34
NeEzAdqM o4 e F71E Byoh

NEF

A 45 934 S HexHEy 2734
ole] BEE FHL AVl o7t AT ¥
el g 9433 £/E e AL APEY
g, €38y, Aot £ Y45 THNA
o X9 BE e IJAEL FAsE Qi

F89 2A0H ol 94F BRE 1 Aol
ARHD YT, AT YBH BHE BAY

F84 T4 2483 Id P& F8hA o Fo
A BF AezAE 7HAE Aok, AGANGE
ZtAE Aoe BBASFE BB} FHY A
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FEWyel Mg, ¥rtdd F4 9% Xe4xI
£ 7H e XolP= TR EE A YsHA At B
Ao AbRE XFERIe FH FAoy 2
B by ol 9% o] o E - X okZ RE|=
MHAHA ke 2 dge] Hog AFE 7]
Tt 2 AP ALLE Az Hazy
B £AL dA ggoy B} FQ354 18 5
AY AL A7 AFE N2H FHAA A5
e AAH ERoIUL, 19 Fo] £FE Xo}
oA A H g XF2A Y9 arachidonic acid (AA)
thAbe] it A3 =EA St

AA T AFHEQ] prostaglandins (PGs), thromboxa-
nes (TXs) 712] 31 leukotrienes (LTs)& o8 23 ¢]
HFol #dstn JYoh®. AA thAte] i &9
ATEdA T8 FHL PGsol #3 Aolglen
AolA A== F2% PGSE PGD, PGE,
PGF.., PGL TXA, ¢4¢] €8 Fh o5 PGl TXA,
EAA B 5SS o7Ee BEE &
&) o2 $m® Ju e 42 6-keto - PGF19}
TXB, & dE8= 0] o|E AIES] FFo] 39
A, WA g dig gnigle NEVF 2
g0l Bu®Het. =% lipoxygenase(L) A}
2HEQl LTs 9 HETEsE 933 32 #do] gl

1=
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go] RuPd v B AFMe TXB, 6-keto-
PGF ¢ PGE, LTB, =2¥]3 12-HETE % 15-
HETE, 5-HETE € #% HETEsY A3 =
AY FE& 23 ¥ IIHR 459 Il wE
o]l Zt AE< W39l cyclo-oxygenase(C) WAL
AE Fga L hAESY FHFS ¥lm A8
i

E AFdME AA YAMIES] AETH B &
7 9 thin layer chromatography (TLC)$} TLC analy-
zer, autoradiography & ©]€3t%ivh. TLCol 93}
A28 YAMFEL radicactive 317] W&l in vitro
TLC system & YC-AA ATFH 2 FE hAEE]
}Y PAH D gy XF2AY ARy &
Aol ik ARE AFT F Y WP, To-
rabinejad 9 Bakland®#&: X 49} X2 FHx3
ABNA PGs7t 588 chemical mediator ¥E
A A} 34 21 Hirafuji $2& # 9 e e
PGs 9 ¥Ao] W$ w¥x Ag AEE F oz
sgch. 28v B A7 A AFzFdas
AA Y ZE GARES FEE 5 AR Co-
hen £ B3] oatd ¥ =)A< PGs7t &
A 9ot 2] HFAld EHE F AL
ARstgn B3 AEz2Ad vy AL AFE
ol A} HETEs &0l 494 A& 718 ZHEed
Okiji 82& XF¥Fe ¢dd L AdEx: &
Q3 Jon Bastgrh. =8 E Ao A%
Xz HE 4548 AF2A 4 HETEs, 6
-keto- PGFi, +PGE;, LTBs, TXB7} %94 A&
Z7te BQn #U4 ez ud 454
H4zA) A TXB,, HETEs7t f44 e 57
£ BYSL Lessard 5, Cohen 5, Okiji 2]
A7 Zzel X g, B AezFd H& I
94 X42FA HETEsE A3}l 6-keto-
PGF..$} PGE.9] =7} &4 37} A2 #94
NEzAqA 24 27834 EFFHA EH 84,
Y2y, 232 JEE 2A¥F Fe ¥
lt}i AFEEE B}, Ferreira 9} Vane®& PGE7}
Bz 8 Ao tlgl histamine & bradykinin & EAE
73 sn sty Davidson®2 PGL = PGE
3 §ASHA & 9% A4 mediators EFE 73t
b3 &g Williams™ol 9318 PGE.$ PGLE
¥g o Z7ld ZEs a#4E 71AY bradysinin ol
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o]3} ok7]¥ plasma exudation & F7HAA EF
29 AR T St B-&3n FA Y EA S
FFo) 7ld#cn g3ch. Higgs 9 Salmon® Ha-
rada 5%& PGLY utlI7IRAE PGEE €549%
%719 AT hyperalgesia @] 8% media-

tor ¥ RISPE 8, FUAY AF2AHNA A
ote] A2 HA & Z71E PGE,9} 6 - keto - PGF.2]

A=

Fxo] #Eol g F Athx AtsEd. A4
914 X522 9 A PGE:9} 6- keto - PGF] X7t
Z7}8k & Weidemann 5% Samuelsson 579}
213} macrophage 7} PGE:} 6 -keto-PGF,.& &
Agga s9x J94 XNF2A9ME macro-
phage & £8& & 4 3o, polymorphonuclear leu-
kocytes (PMN)7} &@3te HFA AFzHdA
PGE,%] ¥% %7} PMN ¢] PGE.& §43%¢d=
Zurier ¢ Sayadoff®, Haggs 3¢ H 1o} #dd
4 ttn AR €T} PGE= REEFAZEE T
ZA)F) A} pain mediator €1 bradykinin, histamine,
5 - hydroxytryptamine ol ¥+8-3t] 55-& F7HA7]
B ouponsd gz Lz F5& 0%
Aol Uokn AlgEHY =3I Y@ FAHE F
ANA ALUNge A5E 2YPLEA FFS
Yo 7= 7l gon At " ek Okiji 522 #9
A=A NFZAGAMPGES ¥ 45S BRI
Jid B dTAAE A 434 e oA
PGE,$} 6-keto-PGF,9] #44 & 718 YE
Witk 6-keto-PGFE PGLE SH8A tiAYE
2 N52AY PGLY AAAEE €uAA &n
o1} B9 endothelial cell ©1v+ smooth - muscle
cell 2 2AHY 7% & &3, 24 &3
ogAl, 84 84 49 FE0% 9 X¢ &
Aol §3AE FAEY NG, A ndA
PAHE Aoz gd TXAT $4A 3 TXB,
2 AgEy 2 d7dae #u4d AFzFd
454 AFz A PGES 6-keto-PGFLoll H|
B BA FAFEANLH Okiji 579 d7 2HS%
udx3gch. TXA= PGLSHE wHd 715 ¢
49 ¥4 23E dodle HeR ¢z
TXB,&= PMN ol th& chemtactic effect 7} J& A
o2 BI¥HY. 4 FHe XNF2H A HE-
TEs® 71 £& =2 HEHUY. °oF 12-
HETE & 4% o3 3Adtn Bat@=g]



2o Okiji 22 A5 M= X523 fibro-
blasts 1} blood - vessel cells 914 B4 € = glrin
314 Morita & Murota®& 4% 32
goln ¥ 03 c. 12-HETE & %3 neutrophil
chemotactic effect 8 71X & RALg RA*WEJY L
v 5-HETE S &#7F 88 Z=H3® LTBa=
o] 21t} 512 79 3} neutrophil chemtactic effect &
7FAcki B4 = ), 5-HETE 9 LTB.E neu-
trophil 3 eosinophil &} &3 B4 S48 4
go g YA AAA FFu-SoA Folgl
qgg Fo] LF o™ Stenson I} Parker®:=
5-HETE 9} 12-HETE ¥ human neutrophils 2] de-
granulation & Y27 Th5 B3} 3 Higgs 5492
15-HETE 7} 73§ lysosomal enzyme 9] -33)%
£o] itk BHudigrl. E AFdA Z+ Abe e
X¢x2]A HETEs 7} 7H 58 $&2 3&Y
3 EgFY I me}t F94 e FEE BA
Ak 4 9F A HETEs 9] g&o] &A=
Aol AT thFe] €k AtadEd.

£ dFA LTBe B2 ul3) Az}
A9 AFzHHge 4F4 AF2FAA {9
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nophils ¥} monocytes 9 W ¥ chemotactic effect &
vebde] Eu®F . Dahlén 5%, Ford - Hut-
chinson 5%, Malmaten 5%, Plamblad 3} Pal-
mer 5o 2]3bA LTB= neutrophils & postcapil-
lary venule o} ¥ adhesion % extravastation
288 ARE HAH AF T 29 migration I
degranulation 1= G o] A FAHEFNE =
g 982 3 AHF EHE JIRE PGE,
PGLSt 1 E¢] synergistic effect & Y eI o] 454
edema 2] B4 Fa3cin B3

2 d7dA AgE AA JAEA dE Z
ARFE- 9] FAHE cyclo- oxygenase THAFAFES]
6-keto-PGF\, 9+ PGE. TXB,®] A% A$z3d g
A5l IWLBSFE F7181, lipoxygenase hAMF
€ LIBsE XF2I4dd w2t A wsr}
glen, HETEs & B4 X423 H)8) ztzt
U Az 458 523N Basds
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B3 cyclo - oxygenase AMIE2] FFo] B lipo-
xygenase WAMIES] FFE FF9 Jgd) o
ArAed 4 LHe ez FHdle
HSAXE Aolo] o3 A2 FHE 2 AUF
e € F en 253 43 giage] don
ALRET TV A Ege M e & X5AE
oA Ez2ro] lipoxygenase WAFMIE ] cyclooxyge-
nase HAMIE BHo} BoogA XFEZE0A lipo-
xygenase TARIES FR84E Q4T & .
o] aspirin 59| cyclo-oxygenase & X}9Ete
PGs 9 #4& At F5& ZAPAF| A
283l ¥ E AAE lipoxygenase WAFS A=A
SRS-A 9 #4-& F7HAZITHE Settipane™ o] X
IR nFo] Hol XNFPFAME cyclooxygenase
AR o} U] B} lipoxygenase HAMFEE Hoi g
g da FPEHT old] tigk A7vF © Yl
tha A E,
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B ATe AR A5, A4 94 524,
A58 AFEAAA arachidonic acid HAMFE <]
ALY T=E £%, WXL, arachidonic acid
Ate] F EaA Q] A BHEE Hrlets] 98]
A HAT A Xof, Nz A4 Ko}, 2z
w7t E ReAE N E AFEY AoldA] x4
Z23E AHT F 47 A3 i RFpsP)
43 A Ae2AE AN 43 33 A
MC-arachidonic acid ¢ 7] ¢ F, A7 &
o] %<1 & E-& Thin- layer chromatography 2
3L autoradiograph & TLC analyzer & 24
3led g9 AE A9
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