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Elect of Soy Isoflavones on Cyclooxygenase Activity

Yuki KAWAKAMI and Yoshitaka TAKAHASHI

Faculty of Health and Welfare Science, Okayama Prefectural University, Soja 719-1197

ABSTRACT

Cyclooxygenase (COX) is the key enzyme responsible for the production of
prostaglandin and thromboxane, which play important roles in inflammation and
carcinogenesis. Because soy isoflavones are known to have a variety of beneficial
elects on our body including the antioxidative activity, we investigated whether
soy isoflavones inhibited the catalytic activity of the two COX isoforms using
linoleic acid as an alternative substrate. Genistein dose-dependently inhibited the
COX activity of human COX-1 and COX-2 as assessed by conversion of linoleic
acid to 9- and 13-hydroxyoctadecadienoic acids. The ICg, values for COX-1 and
COX-2 were 28 and 110u M, respectively. The Lineweaver-Burk plot analysis of
the apparent initial velocity as measured by 30-s reaction of purified ovine COX-1
with linoleic acid in the presence of various concentrations of genistein suggested
that the inhibition of the enzyme by genistein was apparently noncompetitive. Soy
Protein Research, Japan 13, 182-186, 2010.

Key words : Cyclooxygenase; Soy isoflavone; Enzyme acitivity

goooooooooooooboooboboooo
gecoXoboooooooooooooooooooo
oooooooooooooopcOOOCOOOOO
obooooOooboOooboOooboOobooocoxXxgoo
obooooooooooooooopcGUOOoOOOO
ooooooooooboooreGOPGH,OOO0OO
pcOOOOOOOCOCOOOOODOOOOOOOOOC

071911970 00000111

00000odododvol 18120100

OO0"IPGH,0 00000000 OOOPGD,OPGE,
ooo00oO0opPGOOOOOOODOOODOOO
0000COXODOCOX-10CoX2000000000
00D0O0OocoX-1000000000000000
0000000000000COoX200000000
000000000D0000000%%Ccox-1000
00000000000000000000PGH0
0oO0coX2000000000000000000
0oo00oO0OooooPeDOOOOOOOOOOOO

181



0000000000000COoX-10 00 COoX-20
000000000000000000000000
00D0O00COX-10CoX200000000000
0000000000000 00000000
gcoxXOOoOOODOODOODOoonooonoonoo
0DoooDoo

00000000000 000000000000
0000000000000 D00000000000
0000000000000 D00000000000
0000000000000 00000000000
0000000000000 00000000000
00000000000’ O0000000ooon
0000O00O0OocoXO0ODOOOO0OO0OOOOPGH
0000000000000 00DD00®?0000
0D0O00O0DO0O00O0coXooooonoonoo
0000000000000 000000000000
0000000000000 D00000000000
000000000000coXoooooooooo
00000000000000000000

U g

00oo
000000000000 00D0O00D0000
000000 1WOEFFOODOODOOOOOO
pEF-BOSO 000D OSaplD 00 DOO0O0DOODO
00D0000000XbalDOOODOCOX-100 0
OO0OCOX20cDNAD 000000000000
pBOSNeoCOX10 pBOSNeoCOX20 O O O 070 O
0000000000000 000000000
COLO320DMO 0000000000000 OODO
OO0O0OInvitrogenD OO D000 00000000
O0O015mg/mLO0 000000 OCOXO00000
0D0O0D000coXoODOoOooOoonooonoo
COL0320DMO O 0 O O 0 COLO320DMO [ 10%0 O
000000100 U/mLO 0000 00100ug/mLO
00000000000 ORPMIl6400 000000
00005%C0o,000003700100%0 00000
0000000000000000000000
00000000 0O0DoOoono
coXOOUOOOUOOOOOO0OO0O0DOooooo
O0D0OO0OHPLCOOODO23 nmO 00000000
00000000 000000Y000CcoX-1000
0 D0COX-200COX0 0 00000 0COLO320DM
00000000 0COLO320DMO 001 mM EDTA
0005 mM Tris-HCIOpH740 D 0000000

182

goi1s0000 xgUOOOOOOOoOooooooooo
000000000000 000000000o0o1
mM EDTAO 0050 mM Tris-HCIOpH740 0 00O
00000cCoX-10 00 COoX-20 1% Tween200 O O
O0000oDoooooooocoXoooooooo
O0ooo0o0d0d2pMOO0OOOOSmMOOODODO
000000100 mM TrissHCIOpH740 O OO OO
gbo0o0o0ooobooboboo20000bOobooo
0obob0oDOO0obOO0oDbOOobOobOoOOoOoono2sy MO
gdod0oooobo2000oooooogoboo
OpH230 00000000005 nmolO15-0000O
obooo0oobOoobog1sHETED O OO DOOO
0000000000000 oooo0oooooo
O0OHPLCOOOOOOHPLCOOODOOOOOODO
000000000 Do0oO/0/00=80/20/0010 v/vi
0000 COSMOSIL PACKED 5C18-MS-110J 4.6x 250
mmOO000O05 mO000000000mO001
mL/min00000UV23snmO00000O09HODE
O13-HODEO O OHPLCOOODOODOODODOODODO
gboboooboooboobobboOoisHETEDDODOO
gobobooobooboobooboo
good

J00000000000100 mM Tris-HCIO 2u
MOOOOO5S5mM OO000000000OODOOO
4unitD 0 0000COX-100 000 0025050u
MOOOOOOOOODOOOOOO0OO0OO0ODOOO02400
O00o0o0o0o0o0o0ooooooooooooo
Ol1o0pMOOODODOODOOOOOOO24003000
0000000000 00004 nmold 15-HETED O
gocoXpoooooooboboodPLCODODODO
goobooboooboobobisHETEDOODOODO
gbobO0obO0obOoboobodHOoDEDODODOOOOO
00 00 Lineweaver-Burk plot0 O 0O 0O O

gbooon

coxutoonoooooooooooooOoDoPGe,
oooooooOoooboooorpeGoOn0nOPGH,O
0000000000000 000000%M 000
coXxbbooooooooooooeOoooi13-HODED
goooocoxXoooooooooooooooo
oboooocooooooooopGH,O0O0O0O0O0O
gooooooooooooboobooooobooooon
obo0o0oooOooooooocoxoooooooo
ooboooooooboooooooooobooooo
oooooobo9-HODED13-HODED O OO O0oon

0000o0odododvol 18120100



coxooooooo“¥oooooooooooooo
00000000000 O000OoocoXooooo
000000000 0000000DO00D00000
cox10cox20000000ooooooooon
O0OO0O0Fig 1M 0000000000000 D000
000000000000000000000000
0D000000O000oO0OooOoocoxXoooooo
000000000000000000000000
00000000O0000OocoX-400O000o0oo
O0000O0Fig 20 00000I1C,0000000
002uMO0O0O000CO0O0D0DOOOOO12uMO
000000415 MO00000000167uMO00O
00O0O0OcoX200000000000000000
00000000000 000000D0000000
00000D0D000000000000CcoX-2000

0.1 1 10 100 1,000 10,000
Isoflavone Glucosidélpy MO

Relative Enzyme Activityl O 0 >
5
i.

Relative Enzyme Activity 00 0 >

°{

a
o
I

Relative Enzyme Activityl O 0 @
o
3’.

Relative Enzyme Activityl 0 O @

L e | 1 1 1 1
0 0.1 1 10 100 1,000 10,000
Isoflavone Glucosidé y MO

o

Fig. 1. Inhibition of the cyclooxygenase activity by
isoflavone glucoside. Human COX-1 (A) and
COX-2 (B) were incubated with 2y M linoleic
acid at 240 for 5 min in the standard reaction
mixture in the presence of genistein (closed
lozenges) and daidzein (closed squares) at
various concentrations and the products were
quantified using reverse-phase HPLC. The
data represent means + SD of three separate
experiments.
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Fig. 2. Inhibition of the cyclooxygenase activity by
isoflavone aglycone. Human COX-1 (A) and
COX-2 (B) were incubated with 25u M linoleic
acid at 240 for 5 min in the standard reaction
mixture in the presence of genistein (closed
lozenges), daidzein (closed squares), glycitein
(closed triangles) and equol (closed circles) at
various concentrations and the products were
qguantified using reverse-phase HPLC. The
data represent means + SD of three separate
experiments.
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Fig. 3. Kinetic analysis of cyclooxygenase inhibition.
The purified ovine COX-1 was incubated with
various concentrations of linoleic acid at 240
for 30 s in the standard reaction mixture
in the absence or presence of indicated
concentrations of genistein. A double reciprocal
plot of the rate of HODE production (nmol/30
s) versus the substrate concentration (U M) is
shown.
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