Metadata, citation and similar papers at core.ac.uk

30 I & 3 Bl kK % i E vol. 41

HOI LB PN —ABEEEOEEFIZOWT
EHEXRY, BEREBETY, E 852, fUenr, HEEERY

I RACEE (1992) 41 : 30-36
BH: e BRIV T2 KEGEEHALOER LT F - ABTHEICRIETMAKG B S L OHeils v =
VOMEYHE Lic, ¥ r g2 =V iMio 2 v =V L i ChODOBERYAEL, 20 5 $1,2,3,4,6-penta-O- galloyl-
B-p-glucose (PGG) Hifx &\~ ICso B (60-70 nM) %7RL 72 PGG X7 v = — ABEAKEEER, 745 v FETERE,
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Inhibition of Aldose Reductase by Gallotannin
HipEo Sawapa®, MicHIKO HAMATAKE?, AKIRA HARA®,

TosHIHIRO NAkAYAMA® and YOSHIHIRO DEYASHIKI®

Ann. Proc. Gifu Pharm. Univ. (1992) 41 : 30-36
Abstract : The inhibitory effects of various hydrolyzable and condensed tannins for aldose reductases of
human placenta, pig lens and pig muscle were examined and compared. Gallotannins inhibited these enzymes
much more than other tannins, with 1,2,3,4,6-penta-O- galloyl-3-p-glucose (PGG) showing the lowest ICso
values (60-70 nM). PGG had low inhibitory effect on aldehyde reductase, carbonyl reductase and alcohol
dehydrogenase. The inhibition of aldose reductase by PGG was of the mixed type with respect to the carbonyl
substrate, but the inhibition was found to be uncompetitive when assaying enzyme activity in the presence

of sulfate ions, an activator of the enzyme.
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Aldose reductase (AR, EC1.1.1.21) (3 NADPH #®EE L LT/ v a2 — A% VA E b — AL ZBTLT S, &I
KRB WTRY A E L —A~OBREREBZ ), MBEAY L E L -1 OERBANERBIE Ik & ORRRK A GHE
DREDO—DEEZ LR TV BERREHHERBREOHMABLXAME LTS 0 AREEFRLHEI LTV 52, AR
DHEL aldo-keto reductase 7 7 I U —DBDOEER LELUL TV 5P 0T, BLEHEE L LT AR HERIKIL
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BENBRCN T RVERENLEE Sh b,
Sz, & v = D e MRS AR 298 < BHET 5 2 & 23R, TOREER S & LT 1,2,3,6-tetra-O-galloyl-8-p-glucose
(TGG) & 1,2,3,4,6-penta-O- galloyl-2-p-glucose (PGG) #FEE L7, PGG X TGG & hi#< & I ja# AR #[H
£, FOMHAERERITEBE R U CHERERBETH > o L, i, Z%E (Paconia lactiflora Pavias) 7v5H AR
PHER S & LTS i TGGE PGG i3, 7 v F K@K+ O AR FEit 2 ABRECH STEARNCEET 2
ENRREINLD, ARG KT AV e & = v ORBEIC L HHEE K X ORHERA DR 2, R HEIBEE £ 034E
HBIEEY Ve 2 LIt X 200 % 5T H7cd, AR TR e MEEE 72 8 B OBHE L ARICHT 5/ «
D&V =vOREEEEHEFRLHE L, ¥, PGG O AR icxt T 28R B OV THRE L,

= B O B

%8241  Epigallocatechin 137 + = o3, 7 <JF alcohol dehydrogenase (% Boehringer Mannheim GmbH
X DA L 7o, Geraniin vl B3R H #5015+, procyanidin-s-2-3,3’-digallate & procyanidin-s-1 (LMK
HPEBAAFEL L VS IR ERYFEHA L, TGG & PGG 134 v = vEEHLHEEL12Y,

Trigalloylglucose DB # v = VEKEW (125 mg/ml) %100°C 1= C30RIMMEAA L, &R, » & 7 — A CFH1L
L 7= Sephadex LH-20 (Pharmacia Fine Chemicals) # 5 & (2Xx80cm) =& b 5 L7z, BWHE D 280 nm O%K
KELXREL, TGC 1 EHTAERD 280nm O € — 7 B 2D, BETCARLZE Lic, BRER A 2/ —1VICHE
ML, ¥bicx g s —atht Sephadex LH-20 0E 7 e~ 27574 —%bRL, BEEGZ v~ 75 75HY
EEWTH—RER (62mg) #E7, BC-NMR ((CD:):CO, 270 MHz) & : 639 (C-6), 71.2 (C-4), 739 (C-
2), 75.6 (C-5), 76.1 (C-3), 93.6 (C-1),

BEEMHORTE ARFEMHIZ0IM Y vEEH Y v A EE®K (pH6.0), 75 « M NADPH, 10 mM pr-glyceraldehyde
BIUEEYNLT4E 2.0m] DEERILRTHE L, Aldehyde reductase i DI i+ 10 mM p-glucuronate
EEBL L CEREORIERTIT»%, ¥, carbonyl reductase {&Etti, B2 1 mM 4-nitroacetophenone, #EfE
WeLTO2M v vEES UV v 2 EEWE (pH 7.0) 2\~ THIE L 7=, Alcohol dehydrogenase D ETTLiEM: i Deetz &
DFHEIZEEL, 28 mM N-tris (hydroxymethyl) methyl-2-aminoethanesulfonic acid-HCl ##&#& (pH 7.0), 0.4 mM
pentan-1-al, 0.2 mM NADH s X OUB;fE X S L4 8 2.0 ml O EHRTHIE U 7o, FBER RS IBEE ORIMC X - TH
BT REREHI I VA= L EBEORITICHE > NAD(PH of{tEE % 340 nm THIE L, o 1unit (325C T
145fc 1 gmole ® NAD(P)H #E{t+528HFEEL L TR LI,

BHER350% A & / — VWIS L, %0 50 ul % LR OBERIERICEHEINE, BEHicEEHR (6 munits) 2Nz
TRISHBE Lt BEEFI ORI 0 12502 1D50% # £ 7 — A& ERN L 7R EUS AR DOEERIE M 2 5096 A E 3 % BHEH
1 (ICs0) 13 Chou &‘Talalay” DFHBEC LI VER L, ok, 2V 78I1L, vvliE7 A7 v (BSA) »E#
g v 78E LT Lowry B OHBEIZRE - THIE L 72,

BEOMY ¢ A% AR (2.1 units/mg) (¥ Sawada H¥ OFHECHE - THEB L 7z, & + B5#% aldehyde reductase
11, = AR¥#lo» DEAE-Sephacel 79 A7 r~<+ /574 —DERMTAR »OLHBEBEH L, Tibb, M
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B HWE D 40-65%FiBE 7 £ = v A4 % 5 mM 2-mercaptoethanol 243 5mM V) vEEH V v A EEK (pH 7.4)
Xt UCENT %, A CF#{l L 7- DEAE-Sephacel # 7 242 Lz, BE L2 v <27 B% 005 012M %
o NaCl BEAB CHEH L 7284, aldehyde reductase i3 AR X » &\ NaCli& & (0.07 M)z 5 BEE H L 7, Aldehyde
reductase EEES 4D, AR O8I & FiED 44T Matrex Red A, Sephadex G-100 ¥ X v* HA-Ultrogel ©
EHNSAIR= IS5 T7 4 =%, AV T2 Y AT I FPESKESTY TE—-RBRES (3.0 units/mg) %87,
7 2k &itk AR (1.2 units/mg) ¥ Hara 519 ok, 7288 AR (1.2 units/mg) i3 Cromlish & Flynn!V o JF#,
t b BF carbonyl reductase (10.0 units/mg) (¥ Nakayama &!2 ©J#:, 7 #fii carbonyl reductase (2.1 units/mg)
(3 Oritani 5'¥ DHETENE N EKKBCE—ICER L,

®x B & R

oo BEIURELLEYICL S ARBRE v iR, T2 KEGSIOT2HHO AR TS TROL v =
VR X OFDEKRER Y 757 catechin & gallic acid DIHEEM # LB L7 (Tablel), Zh b 3D AR Vv Th
bREEE s v =V XD IKGBEL S v = VI ko THBE S hic, #m 2 v =V Tid, galloyl ZOBEICE 72 -
TRRENWE < e b, PGG 3% b 1E\~ ICso fE% 7R L 7, Digalloyl # %% 15 geraniin DFAFIX55<, Fhiise {HEF

Table 1 Inhibition of Aldose Reductases from Human Placenta and
Pig Tissues by Tannins and Their Related Compounds

ICs0(pg/mD

Compound Tannin

Human Pig Pig activity®

placenta lens muscle
Pentagalloylglucose 0.06 0.07 0.06 1.21
Tetragalloylglucose 0.17 0.10 0.38 1.08
Trigalloylglucose 1.5 0.97 1.4 0.90
Procyanidin-B-2-digallate 5.6 1.5 2.3 0.98
Geraniin 33 nd® nd 1.0
Procyanidin-B-1 >50 >50 38 —
p~(+)-Catechin >50 37 >50 0.01
Epigallocatechin gallate ~ >50 >50 >50 0.95
Gallic acid ni® ni ni 0.09

a) The values from Okuda et al'?.
b) not determined.
¢) not inhibited by the compounds at concentrations up to 100 zg/ml.
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Lishyo i, fEEHE 2 v = v i3, procyanidin-s-2-digallate (T HEHIE < AR XfHE L7243, o # v = v OfHE
MEETH - 1o,

B2V DRV SIERDEBETHH L v = VIEHY L ARIAEE XK TAL, rav=vTiksv=viFh
DI E D 7o T ICso EAME T L 7S, flid 2 v = v CIXmERICHBINED bhisr - e,

PGG DEENRYE NADPH 2 /. INADHYHEBER L LT7 AT e VEYETL T TEOBLETER XT3
PGG D&%~/ (Table2), PGG 138D AR %\ Th  MEEICR HE L h, fhoBERes L Tix1/10
LITOWHE Loy & iedio e, 72, PGG 0 AR FREFAN L OHBRNR L VA7 BT LB ONE ) vk
B B AT 5 e DBERRIGRIC 0.05% BSA %L T PGG DHERE #BIE L, PGG I7 X B3HEDERM T BSA
FEHMOBE L LU 228, WThoOBRICH L THHEEMET LA AR TGGIZ X 5 & A% AR ofiE S BSA
B X > TETL, D IC0Ei1X1.6 ug/ml &7 -7,

PGG DBEE#X Table3 12 PGG izl b e FABK IO 7 2HKAD AR DIAERR L IHEEK Y EH L7, PGG
X %e A AR OFEE XK pyridine-3-aldehyde ot U TIRAZ, MR icnt L CHEEHE TH - 72, PGG @
L% 7 2K AR OFEE b pyridine-3-aldehyde iz L TIRAR TH - 7c, PGG iz & 5 & + fa# AR DFHEE 2 pH
70 A ETitpH 0 LRI ONTHRAET LA, pH7.0 & pH 7512k} 5 PGG DBHERERIL pH 6.0 1 k13 555
REARCEB IS L TRAR Th o1, T, RIGRICHEET7 v E=2 a%2%EmMT5E, e FAE AR EHI3H 2
g L & A, pyridine-3-aldehyde iI23t3 % KnfHEE Vmax fHIXFNFh 143 4 M & 8.75 units/mg & 72 b, FEH
MOBED 6 4 M, 3.33 units/mg X b BEX R L 7o, Z OIEMAAFFE T IcB 1t 5 PGG DREEHA KB K L TR
B, WERCH L TRAR LY, 2o KifE3HEBT7 v £ =Y 2R MR THONLEI V& kot

Table 2 Inhibitory Effect of Pentagalloylglucose on Pyridine
Nucleotide-dependent Oxidoreductases

ICs0(«M)
Enzyme
—BSA +BSA
Human placental aldose reductase 0.06 0.43
Pig muscle aldose reductase 0.06 0.80
Pig lens aldose reductase 0.07 0.88
Human placental aldehyde reductase 0.74 6.4
Human liver carbonyl reductase 2.5 ni®
Horse liver alcohol dehydrogenase 2.5 94
Pig lung carbonyl reductase 2.8 ni

a ) not inhibited at inhibitor concentration of 100 x M.
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Table 3 Patterns and Constants of Aldose Reductase Inhibition by Pentagalloylglucose

Enzyme from (NH4)2SOs  Varied substrate® Inhibition pattern Kii¥(nM) Ki:"(nM)
Human placenta — Pyridine-3-aldehyde Mixed 70 50
Human placenta — NADPH Noncompetitive 30 30
Pig muscle — Pyridine-3-aldehyde Mixed 50 70
Human placenta + Pyridine-3-aldehyde Uncompetitive 180 —
Human placenta + NADPH Mixed 250 70

a) The concentrations of pyridine-3-aldehyde and NADPH were varied from 2 to 50 #M, and those of
the respective fixed substrates were 75 4M NADPH and 1 mM pyridine-3-aldehyde.

b) The Kii (intercept effect) and Kis (slope effect) values were determined in the absence or presence
of 0.1 M (NH4)2S0:s.

% %®

PGG & TGG izt FRBEY &5 v b K&AEBEY O AR ZHET S LHRESh TV 2, ABIETE, EHRWLO1D
#v=vizk b ARBHEEM Z HEL L, catechin ##ABH L T HoMaRs v =v L) rra — AL EKER LTS
KGR 2 v = v SR EEER YR T C E R ORI L, 205 b bR < BAE T 5 PGG X AR L X EER K
DR 5 aldehyde reductase % carbonyl reductase® T3t L TEWHE L VR E Lo DT, ZDHrE v =V
AR CERUEOEHERTH B Z LB LI, Eh, #v=viEté ARAEECHEBEAZDbhich- el
LiaAe sy = X BHEENEOFERIE VA7 ERIT L5 DDTRNE L RTES 54 = # ¥ =¥ Tikgalloyl
EOBBE NS 2L AR ZHE LA, LiL, gallic acid ix AR ZfAER T, 72— diéalloyl -
& U7z geraniin i@ X BFHEIMEE TH 12D T, A2 —ADFHKE & DI galloyl HOBRRIZ L 5BAEO LR M
ARDIEEREETHHEE2LND,

BW—iEB Lie PR X U7 2D AR5 PGG & TGG @ ICso 1% Aida Y It X » THE IR TV 5
v FPAKGBEARFHACTHIEShAEL D 14— 4 —fE\ Aida 52117 v P RKGBGBHREEREL LTHY, %
DRIGRIALTEMSEILF & LCRBE 7 v £ =7 2RI L T 5 BHERBBIERIZBSAD X 5 mBER U D & v 7
BRHEMTHELICE > T, & PSR E 7 2 8 AR x5 5 PGG & TGG o ICso fin* 6~ 251K L, Thid
Hrgv=yvyiBSADHBERIEACL 2RO Y r s v =V BEOEACESISEELOND, T v P KGR
B ARDAD 2 v 27 B0 F TR T 50T, KFMER2BERK L L THEREZHE L B 6 1CRRE
Bizre gy =itk 3HEMETT5 L HEIND, ¥, AFETRIGR~NOHBE 7 v £ = v 4 O PGG D
KifBEo LR ZE[ERTZ L E2HELMT Lz Alda 5 0B L ABFE L D PGG k8 X O TGG D ICso fHIZ g H
ERENRZLN D0, BNEBEROBHRECE AL OCRKERHAEROBC I 2D LB 5, L Ligsb, TGG
EPGGRRIVEBECHEEZRS S v PAKEMEARY i LT, b MR E 7 2 H#io AR 12 BSAFE TR T
b TGG & h PGG Iz & » THK BHE S hic, b b BAMO AR I3 450 AR BHERICH T 2 Bt cis\ v TK
ERERVZBDOLA TR X5, 7 v P KMEOERL 7 20 MBROBRETIIA e 2 v = VICRT HRE



FrES =X BT F‘—x%iﬁg%mﬁ%movgz 25
FEHERY, BRRETY, K 89, hligny, FEREEE

WAL BDONE Lt

PGGizk s e Ak L 7 2 5 AR OFEERRIZ, pL-glyceraldehyde B I B\ - LIFT0#4Y & A, %
H pyridine-3-aldehyde iz L TIRAH CTH o 12, o, PGG IIMEER I L TIEHMCHEE L, 0z &3,
AR Z X B H N K = ML DBTRIGH ordered'® % 7213 random!? D\ FThOBEE TH - Th, PGG kigg
BLUOMBRGEATM LR ATMIEETHI EERL TS, UL, AR DEHALFICHEHEE T v € = 7 a8
M ix, PGG o IERRIEE I L TOREIANICE D - 1 iR 1 + vic X i LI e b 3s X OB &o AR
R L CRD BRI, FER A + v D X 5 SR A 4 v H AR OiEMERAITEE D basic center 124 L, NADPH
DEE XD, RO Knfll Ve EXHEAIRELEELZLRATLSY, EBC, BB A+ v ie M AR 0
BEEHCHT S Kn & Vo BEXEL L, EHIE, BMEM + v 13 PGG it X 2 HEHER OB L K EDHAR 725
FTILERBRDN, LIedisT, BB A v D AR ~DEAHNEE L BEERICH T 5 RIGKRE P TR, BERLOM
LIEHC OB Y525 1) RBEBEORELEFIERITLEE 2 bR D,

A, H e gy = OEBEE L L TEMROMEIFER, f1o 44 2ERY B3 0 in vivo TR 5REREER
ETER? BRESI T 5%, XBIT, in vitro IKBWTH » 2 Y =V IIEEBBRILOMENEHS 27T, BRFE
BHEDRILBR I IEERMILOTTE L BEETH 5 Z LW BE I TV 52 0T, IFEBRLINEIIER L &be, &
BrE T HAc Lz PGG o HeB A R 72 AR OFREMEAE, PGG -3 hi &H T 5 LK OB RR & BHER &
Rl LTOBRMERTRRL, S in vivo 12835 PGG OBERRAHHERIE L U TONMRELBEI RS,
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