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Inhibition of 100 kDa Cytosolic Phospholipase A, by
Hydrolysable Tannin, 1-desgalloylrugosin-F
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Min-Won Lee* and Dae Kyong Kim*
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Abstract — To examine whether DGRF inhibits cPLA, activity iz vitro, we purified a 100 kDa cPLA,
enzyme from porcine spleen and performed an inhibition study at two concentrations of 5.0 and 50.0 uM
1-stearoyl-2-[1-**CJarachidonoyl-sn-glycero-3-phosphocholine as a substrate to rule out an apparent inhi-
bition due to “substrate depletion”. Here we reported that DGRF inhibited cPLA, activity with IDg, of 3.2
pM and virtually complete inactivation of the enzyme occurred at 60 uM. Interaction experiment between
enzyme protein and inhibitor by ultrafiltration method indicated that 1-desgalloylrugosin-F inactivates

cPLA; enzyme by an irreversible mechanism.
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Fig. 1 — Structure of 1-desgalloylrugosin-F.
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Fig. 2 — Purification of porcine spleen 100 kDa form of
cPLA,. The 100 kDa cPLA, was purified from
porcine spleen tissues according to Kim et a” as
described briefly in “Materials & Methods™. Each
of aliquots of the highest active fractions of Mono Q
anion exchange FPLC column and TSKG3000SW
gel filtration HPLC column was subjected to a 10%
SDS-polyacrylamide electrophoresis gel, which was
visualized by silver stain. The standard protein
markers for the gel filtration chromatography were as
follows: B-amylase (200 kDa), alcohol dehydrogenase
(150 kDa), bovine serum albumin (66 kDa), carbonic
anhydrase (29 kDa), cytochrome ¢ (12.4 kDa).

J. Pharm. Soc. Korea



7/‘-1:]

a8 g 1-desgalloylrugosin-Foll 213t 100 kDa Al¥2 IAzejdol A, 849 oxlaw) 49

3}A171 Butyl-Toyopear]l Column(Tosoh Co., Japan)
of AEAZT 22 Ao Z g & AFA D
(50 mM Tris-HCI, pH 9.0, 1 mM EDTA)Z ©]&
sl gAS 8EAHY. PLAEASYNS 7 &
g8 A &5 AT PFPskA 7] DEAE-5PW
HPLC Column(Tosoh Co., Japan)ell Z-8A]7]3
0.12~05 M NaCl9] 5% daulE ol83lo] &
WAS AR 7P 2 89 #8 5 mE 300
W AEE %3}, 012 M NaCl, 1mM EDTAZ
8hi3= 50 mM Tris-HCI(pH 7.5) ¢&ko g Hy
3lA1Z1 Superose 12 gel filtration FPLC column
(Pharmacia LKB Biotechnology, Sweden)l] &3}
I 05 m/min® F&CZT FEAHY, HojF B
28 F 7P 840 2 Il #8& oy v}
Z Mono Q anion exchange FPLCE 33| d&
7P B2 L Fig 2014 B wlkel o] 100
kDa2| whildo] Roiom o] t}A] centricon®ZE &
%3t & TSKG3000SW gel filtration HPLC column
(Tosoh Co. Tokyo, Japan)ll i8]l o}% AAgt A3}
SDS-PAGE getdelx] @l Wi=g Uekton, o]g)
BAIgE cPLASS ©del oigt s Eel AM=EI.

PLA, §40| 84 &5 WY

PLA,EE S 574317 A8t 75mM Tris-HC],
pH 7.0, 5mM CaCl,, 0.5nmol 2-[“CJAA-GPC(<F
65,000 cpm), EHABPIA EePPATE cPLAL(~2.0
ng proteinye 7l 37°ColA 30 B3 HESAIR
o skl 71EE ARRSRE 84 SARelME 1.0
nmol®] 2-[*CJAA-GPC($¥ 130,000 cpm)ell AHG
£} ohd 4.0 nmol 2-AA-GPCE 22 FE Fol
Al £ 5 Aavkaw SulE @18 AASN o
ojz A2 AZo] 100% EtOHZ 7}3) vesicle2 Tt
S0 7147 AN DGRFoY 943 cPLA, S Y
AgAE S43] st vhedol 712E& ¥r) Hej
3 1t &49 DGRFS HheAI & 7148 Arlsta
I & 37°C oA 3083 vESAIFTE Hkg-Hel 560
W Dole’s reagent(n-heptane : isopropyl alcohol : 1
N-H,S0,=400:390:10)% 110 we] £& ¥of ¥k&-
< AAANAD. £ F AR Qo A5
150 e Al FHel YW o§7]ell 800 w n-heptane
I Hgere) AuipbAs Ytk £ - daEest
3 FoR S 800 wlE B-scintillationE-H 2.5

Vol. 44. No. 1. 2000

m/°o] Fol9le FHO| &7|3 Packard Tri-Carb
Liquid B-Scintillation CounterZ ©]g3lo] AR &

e s

cPLA, 548} 1-desgalloylrugosin-Fe| H|7tj={Ql
gt

1-desgalloylrugosin-F$} cPLA,&49] £3t91g 37°C
oA 4087 wiYstn EFNE  Centricon-10
(Amicon Co., USA; 10,000 MW Cutoff)o]] @11 4°C
of|x] 527F 2,000x g= AN Fgith. FFH o7
AL YFF-E FH3 PLAES BAS SISt

Y A 0F

1-desgalloylrugosin-F 0l 2fgt cPLA, 84 %Y
Aol CHEH pH 2JE

Porcine spleencilA] &2 A% cPLAF 71E0l
24#7] 100 kDa cPLA,S| 543 Z-2X5 dobugk
th cPLA,S] 5ol&Ql AAA1 AACOCF;ol 23]
I o] ¢kds] AA=glet, Dithiothreitol(DTT)

Bl Porcine 100 kDa cPLA,

__g 25001 Rat 14 kDa secretory PLA,
Q. 2000}

8

£ 1500

2

k3

< 1000

<~

- 500

Q

DMSO AACOCF, BPB DTT

Fig. 3 — Charactarization of 100 kDa cPLA, purified from
porcine spleen. Inhibitors AACOCF; and BPB were
dissolved in dimethyl sulfoxide (DMSO) and
dithiothreitol (DTT) was dissolved in distilled water.
The purified cPLA, enzyme was pre-incubated with
the inhibitors, 10 uM AACOCEF,;, 25 uM BPB and
4 mM DTT, respectively, for 5 min at 37°C. After
that, the substrate 2-[1-*C]JAA-GPC was added to
the assay system and further incubated as described
under “Materials and Method”. For comparison with
secretory 14 kDa PLA,, the secretory PLA, was
partially purified from rat platelets according to Kim
et al'® Shown are values from one experiment
representative of three independent experiments
producing similar results.
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Fig. 4 — Optimal pH for the inhibition of cPLA, by DGRE.
25 mM DGRF was pre-incubated with the purified
cPLA, in Tris-HCI buffers of the indicated pH for 3
min at 37°C. The activity was measured after adding
50 mM 2-[1-"“CJAA-GPC as described under
“Materials and Method”. Each data point represents
the mean = SEM of three independent experiments.
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Fig. 5 — Dose-dependent inhibition of cPLA, by DGRF. The
purified cPLA, activity was assayed in the presence
of the indicated concentrations of DGRF with 5.0
UM and 50.0 pM 2-[1-"*C]AA-GPC, respectively, as
described in “Materials & Methods”. Shown are
values from one experiment representative of three
independent experiments producing similar results.
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Table I - Irreversible inhibition of porcine spleen cPLA, by
DGRF

% of inhibition

DGRF (uM) cPLA, BSA residue filtrate
0 + - - 1.2+0.2
50 + - 98.0+10.5 1.7+0.4

50 - + 25.0+4.2 87.0+15.7

The control cPLA, activity used for the inhibition test was
3,400 nmol/min/mg protein for 2-[1-“CJAA-GPC as the sub-
trate. Assay of the cPLA, activity for the inhibition by DGRF
was described in “Materials & Methods”. Each data rep-
resents the meantSEM of three independent experiments.
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