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Abstracts — Aldose reductase (AR), the principal enzyme of the polyol pathway, has been shown to play an important role in
the diabetic complications, including diabetic cataract. The inhibitors of AR, therefore, would be potential agents for prevention
of diabetic complications. As part of our ongoing project directed toward the discovery of preventive and/or treatment for dia-
betic complications, 48 Korean herbal medicines have been investigated with an in vitro evaluation system using aldose reduc-
tase inhibitory activities. Of these, 12 herbal medicines exhibited a significant inhibitory activity against aldose reductase.
Particularly, seven herbal medicines, i.e., Eurya japonica, Chrysanthemum indicum, Akebia quinata, Saururus chinensis, Cat-
alpa bignonioides, Lonicera japonica, Vitex rotundifolia showed two times more potent inhibitory activity than the positive con-
trol 3.3-tetramethyleneglutaric acid (TMG). In addition, Catalpa bignonioides showed the retardation of cataract-opacification
of the lens of the eye under diabetic condition by xylose. Therefore, this result may provide a potential therapeutic approach

for preventing and treating diabetic cataracts.

Keywords — Diabetic cataract, Aldose reductase, AGEs, Korean herbal medicines
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Alef & 7|7] - Sodium phosphate monobasic, potassium
phosphate dibasic, lithium sulfate, imidazole, NADP,
NADPH, DL-glycealdehyde, 3.3-tetramethyleneglutaric acid,
2-mercaptoethanol, Bovine Serum Albumin, DL-glyceal-
dehyde 52 SigmaAl (St. Louis, MO, USA)2] A|&F< A}
galgon, Sult s (@) AFL Aes
Gentamycine (Gibco, USA)3} fungizione (Gibco, USA),
medium 199 (Gibco, USA), xylose (Aldrich, USA), Spect-
rofluorometric detectore= Bio-TEK, Synergy HT (USA,
Ex. 360 nm, Em. 460 nm)E AH&-3t%ich 3 stdlv] &
Leica DMIL (LEICA MICROSYSTEMS: Germany) A&
= AR&sAT

F& W MEXH - AEE B3 F 300 g& AHF3H
24 -2 2] 100% oNEHE-S Pl A20lA 33] FE3ISTh
o3} § 40°C olte] F830lM AdEFHslaL, vl 4
Ax7o0A Az FE2E2 AT ZH 7 slollA
P,0OZ o] &3ato] 1247k o Al 1A=x3F 5 DMSO!| &5
Skl 33} SFTE B4

In vitroOlIM == & 4 X ME - Sprague-
Dawley rat (250~280 g)¢] FRAZHE = g &4
Z Dufrane® W oz Egsgth 135mM Na, K-
phosphate buffer (pH 7.0)¢} 10 mM 2-mercaptoethanol -
A& A S A EAsATE 14,000 rppmell A 3087¢
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44 FEe v 4SS 02 ume filter= o kAt
G40 ThMAL bovine serum albuming ¥50 2 o]8-35}
o] Lowry” W o= A=319ct. 135 mM Na, K-phosphate
buffer (pH 7.0), 100 mM lithium sulfate, 0.03 mM NADPH,
0.04 mM DL-glycealdehyde<} 100 ug/ml &4x S5 o
0.1% DMSO0°l =21 A8 718l HFEHE I ml= 3
5 37°CelA 1087 REGAIZAT olnf FAIE= 0.04 mM
DL-glycealdehydeE 371814 ek, 542 135 mM
Na, K-phosphate buffer (pH 7.0), 100 mM lithium sulfate
o 50 W/ NADP (0.2~5 uM)E AHE-3F T} 0.3 m/] 0.5 N
HCIS: #7Fste] whe-2 $841%7) %, 10mM imidazole©]
A7 6 M NaOH 1 m/& 7kske] 60°CellA] 1087 wHg-
Al NADPH”7} NADPZ H3te = 218 34, #4381
IC,, #o2 Yehin). = 3las Az g7l 3.3-
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55 AT BE A8+ triplicate® =3 31T}

ZHA| organ HHQF H & WHLHE MY - A5 47 A
% 200 g W<le] 31# (Sprague-Dawley: LE|QIE, 3=NHE
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et A FAAAE Eelsh] Y8 W (posterior
approach)oll A A1 28| A A9} g E A A
3L 9|34 &4+ (surgical damage)o] Rl S48 FAHAE
< Ze} AFol ARE-EITEY vl 24 well plated] 54
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USA) &7 packages ©l&ste] FEAE AL,
Two-way ANOVA £ 53] p<0.05 =50llA 2+ A9
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U=z Fhe ghol tigh @48 AASe] Table 119} 72
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ml), A 2e] 71x)9} 9 (2,11 pg/ml), 2052 7Hx 9}
S (225 pg/ml), =R 7] VL] 7ER)9) ¢ (2.27 pg/ml), Q1
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Table I. List of Korean Herbal Medicines tested
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Family Scientific name Part used Collection date Collection area
Anggll*a%nt;}c)eae Ac}lym'gf-f_ gj)vom'm root 2006-03-17 HA ET
Arr(j:{ggﬁ:;ae AChym’(?Ti;gl)Donim stem, leaf 2006-03-17 A B
(g%ir;diogz) Acﬁ”ic(’;%’ 5‘;%@”’“ leaf, stem 2006-06-27 F¥ 2

Lezfgdigg;gﬁ‘)e Akebia qg”;”""’ root 2005-04-23 9 e
Alismataceae Alisma (antago—aquatica var. ‘ i
ik sh orzen]tale Samuel inflorescence 2004-09-02 TE TTA
(27 o= At
Ablacee et Sl leafsalk 2004-09-02 25 354
= (A7 ol & At
Haer(;;(])(it'?;zj}(:)eae Anemarrhen(a; ]c;s—;;hodeloides root, stem 2007-01-01 A FAZ
Un(lzfggzr;e Angelé'c; ;ﬁyﬁm root 2006-10-16 A% g3
gﬁ?ﬁ) Casta((;;je}c]l/f_;_@)ﬂdld staminate flower 2006-08-01 qHAl T
gjﬁﬁ; ) Cas’f;’éi}if)”“’“ bark, twig 2006-08-01 A B
zﬁc_g}z ) Cangi} C_‘;e)”“’“ leaf 2006-08-01 A FT
Btg%nz\l_lg???; Cafalp(z% %8;3"_0%""0""“ twig, leaf 2006-06-10 A WA
C(zgp;sjljtra;e Chrysanth(egg; boreale whole 2005-11-01 T T
C(zglg)}sjiff;e Chr. ysamhfgg”; indicum stem, flower, leaf 2004.10.14 A
C(zgp;sji)tra;e Chrysanth(eggizq) indicum flower 2006-11-07 AY sz
SRR RGO e wmen sy
(DT$:?§$L%<§?; ) Clemat(i;;jL i;r:ﬁ;o;a DC. stem, leaf 2004-09-12 A 1gT
( ;;n;cgg | Corm(fi&fg”aﬁs seed 2004-11-03 AN B
Urggzlélijf;;ae Dystaeizi% ;ﬁjihimaﬂa root 2006-09-09 An gz
?%riif/ifg;i; Epime(i;l:j—? :f%fjam{m leaf, stem 2005-07-21 A R
?zgr;c;f; HW”%”% ﬁ_ﬁ;_o)rd“’“ whole 2006-06-22 A AFA
Ca?gtb%ﬁ;c;ae Lonicezgl j%azionica whole 2006-06-09 A g457
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Table I. Continued
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Family Scientific name Part used Collection date Collection area
IE%big;(;) Lycopus ramo.z%sfi?;;{j)vak Japonicus whole 2006-09-19 AR B
t%bg;j) Mentha arvens:;_g; piperascens whole 2004-10-04 AE A
(lgfﬂ‘l’f}aﬁ;;“;) MOZ ﬁéﬁ’%ﬁs oot 2006-06-27 29 29k
(Zfa‘ffiﬁ) MOZ ﬁéﬁ’f%m stem 2005-04-30 AR G A

Ul(it%lﬁ;ae Os’e”'“’(’%g)m’””m leaf 2004-09-05 A= At
U‘Z;E%‘ﬁ;ae OS’”"“’(%%M’”””’ stem 2004-09-05 B Aepa
(Dl]iﬁgz]ﬂ%c;?; ) Paeonia lactif;:c;k:an hortensis rool 2006-11-01 A g
(ufl{i?glglfi%c;?; : Paeonia( ;ﬂuja‘ﬁ_‘r})uticosa stem 2006-12-01 A AT
C("%ng’;j:)ae P em""z;jgﬁo”’“’s leaf, stem 2006-10-19 FH 957
Tﬁa{kﬁ) r he”‘)‘ieigcgﬁ_g_’?mm bark 2005-05-23 A g=g
gbg;‘;) P h’””’é;”‘_’;’)bm“’ leaf, stem 2006-06-27 29 A9
ilaecae - Polsgonatun sbiieun Redou foot 2006.05-11 22 AN
%g’g;‘:) P ”’”e’(’%g)’g“m leaf, stem 2006-06-28 A% oA
It‘;;‘f]‘;i‘; P ”’”(lg;rﬁgg“m seed 2006-05-01 AN BT
Scro(%}jli;;)ira)ceae Rehma(zgi;z] %{;ttinosa root 2006-09-20 AE OFEA
Scro(%}jlj;'fl;gceae Rehmanzz;if]z §§§ulinosa root, stem 2006-11-18 A QA
Pz’éﬁ?gﬁ?‘? Rey"‘””; ’;% %“%f)“””e”s"s aerial part 2005-10-26 A £57
?g‘%‘;ﬁ; S"””’Z ;3 éi’i’;’;em"s leaf, stem 2006-06-22 A AFA]
Cf;’g;:;‘e S"eges”“(’%"%gg’mcens whole 2004-10-28 At oj5A]
l?‘;;?;?) S”bl(’i }go}”é”)”'x’“ stem, leaf 2006-09-09 Aw gea
Labiatae Teucrium viscidum var. i
@ E ) miqueliim%tm whole 2005-09-27 |
(22
(;%njrc_e‘;;) U/’(’;gsh ”%‘”‘u’r’@l)"a bark 2004-10-09 Ax m=s
(;;]‘?jl]a;ﬁ) WO[(“@’;T:;ZZ?”“ whole 2005-10-27 Aw 23
Verbenaceae Vitex rotundifolia (=H]71F) twig, leaf 2006-09-24 AFE  AFA

(w18 2 3}
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Table II. Inhibitory activity on aldose reductase in vitro

of Korean herbal medicines
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Family Scientific name Part used (5;21011) Inhibition (%) (ngc/:fll)
Amarantaceae Achyranthes japonica root ;8 3389§$ % 32 24.64
(153} Caha 40 64.26+2.49
Amarantaceae Achyranthes japonica stem. leaf ;8 3(5)?§$ ggg >40
GEED @rs ’ 40 4131+2.18
s o 10 34.19£5.66
Actinidiaceae Actinidia polygama 1
) - eaf, stem 20 79+ 3. 31.0
GRS (R 40 ?Z gzi36371
Lardizabalaceae Akebia quinata root OiS ggﬁ f ;‘g;‘ 2.06
(o823} o 25 56.43+6.80
Alisma
Alismataceae plantago-aquatica var. orientale leafstalk ;8 zéggfgég 35.29
CRED Samuel 40 57.07+9.29
(A7 el &AL o
. Alisma lantago-aquatica var. 25 19.181£9.24
Ah;qm}ii]fa;j—eae orientale Samuel inflorescence 5 33.06+5.77 9.50
(BAr) (A 730 ElA} 10 51.43+2.89
. 2.5 36.36t1.01
Hae%ogo;iceae Anemarrhen;zr1 gsphodelozdes root, stem 5 45.12+2.54 7.21
(R =) (A &) 10 57.24+3.09
Umbelliferae Angelica dahurica root ]50 gggif gz; 17.07
GED! (73T 20 55.97+1.77
Fagaceae Castanea crenata bark, twig 215 ggggfgg? 4.63
GHHEsh (P ’ 5 55234261 '
5 34.61£2.64
Fagaceae Castanea crenata
F leaf 10 41.77+6.33 10.83
G (W) 20 81.86+1.46
2.5 42.54+0.48
Pagaceac Castanea crenata staminate flower 5 53.59£3.31 433
G () 10 70.44+0.96
Bignoniaceae Catalpa bignonioides twig, leaf Ois 3832$ 236 2.25
(5433 FEhes ' 25 53.46+4.66
Compositae Chrysanthemum boreale whole ]50 643179§f2§2 743
(FF3h 3 (=) 20 8548+ 121
. o 1 31.85+7.40
Com]?oi:tae Chrysanthil{mm indicum flower 2.5 48.89+ 1.11 3.0
(=3t (=) 5 65.19£2.57
. o 0.25 25.83+0
ComPOiltae Chrysanth;}fum indicum stem, flower, leaf 1 37.92+8.84 2.05
(=3t (=) 5 87.50+5.89
L e 5 44.6+7.02
Ranunculaceae Cimicifuga heracleifolia
) whole 10 + 7.32
(vl obA | 3} (&1h 20 354106
Ranunculaceae Clematis terniflora DC. flower 2]3 ggg?f ggg 8.35
(L opA B 3 (Froole) 20 7953+ 11.84 '
. . 10 40.12£5.08
Ranunculaceae Clematis terniflora DC.
N stem, leaf 20 294+0. 17.28
(eILkelo ) 3h (eofz) 0 70461308
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Family Scientific name Part used (sg/r;l) Inhibition (%) ( ngc/;fl )
o 10 46.69+3.19
;;r_ﬁcga; Cormf}/o\ﬁicmahs seed 15 73.51%5.10 10.49
(Gt (= 20 94,70+ 6.76
. . . 5 25.1+9.25
U{(ilicgﬂlliir)ae Dystae?l:; éﬂ}l’;;hlm“”“ root 10 38.91+1.92 13.8
Al = 20 67.781+5.66
. . . 5 2797+3.97
Berberidaceae Epimedium koreanum
: leaf, stem 10 4231+7.92 13.41
(A2} HATHR) 20 66.43+3.15
e O Epmmo
GiRBR=) (AF2E ] L) ’ 25 56.25+3.76
‘ 10 47.79%3.47
f;:;l};razczs H, Oufl‘(“gi”g;;”d“’“ whole 20 61.40+3.31 11.23
e CES 40 83.09+1.68
- . . . 0.5 25.44+594
Cag;f;l u;:)eae Lomce(f; gg?omca whole 1 34.84+6.39 234
4SS 1S 2.5 51.57+7.12
. Lycopus ramosissimus var. 2.5 19.11£9.22
[gbéa;j'e Jjaponicus whole 5 36.52+2.71 8.32
== (AAH) 10 57.34+4.84
. . . 5 -3.65+5.81
(lgt%a;ef) Mentha “”Ve”(ﬂ’; _;}a)r piperascens whole é 8 28.77+11.62 13.86
o 85.84+13.56
Moraceae Morus bombycis root 255 igggf ggg 5.56
(B} 5 (AP 10 8427+9.32
. 5 41.12%£6.13
Moraceae Morus bombycis
’ ' stem 20 45.48£7.26 >40
(B (AHE L) 40 49.84+235
. . 5 35.68+4.98
Unil;—cglij—rae Ostertcyﬁ é-oreanum leaf 10 48.90+4.98 10.73
(AF 3 (&) 20 72.25+10.59
. . 2.5 0
Umbelliferae Ostericum koreanum
v e stem 10 39.53+8.77 12.63
AL o 20 84.50+0
Ranunculaceae Paeonia lactiflora var. hortensis root ;8 i}lggf ?(1)3 23.08
GlE=E I (%Feh) 40 71.04+4.77
. . 5 26.59+5.05
uﬁ{aﬂ;}ngi]l%cg?; Paeonia Tjuﬂ]}ﬁ”ruttcosa stem 10 35.65+2.40 16.08
( ) (=) 20 58.91+2.77
. . . . 10 43.41%+3.10
P
C(O%‘n%(‘);;’:;e emsn(e;v1 jgg];omcus leaf, stem 20 52.41+2.43 16.43
40 79.74+4.42
5 2642+7.12
R P
gtg_gie he”Odgigﬁ amurense bark 10 45.91+4.25 12.04
(=) (FHLT) 20 7421+7.91
. . 10 32.92+8.76
(Létg?f) Ph[omg\_g}'gbmsa leaf, stem 20 44.44+4.28 25.11
=< 40 66.67+3.7
Liliaceae Polygonatum sibiricum Redoute 10 44.33%3.42
st S e g root 20 55.32+2.81 15.3
(B3} e (dilE)e= 40 74.11£2.46
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Table I1. Continued
Famil Scientific name Part used Conc. Inhibition (% 1Cso
y (ug/ml) (ng/m/)
Labiatae Prunella vulgaris leaf. stem 150 gg gg f ?'0042‘9 7.88
(FE3) FE) ’ 20 83.06+3.63
. 10 18.33+4.76
Rosaceae Prunus armeniaca
seed 20 .83+7. >
ClEy (=) 40 ﬂﬁgi%g 0
. ) . 20 -2.4519.0
Scrophulariaceae Rehmannia glutinosa :
P! : root 30 22.02+5.11 >40
(@4t (BA=) 40 3425+1.06
Scrophulariaceae Rehmannia_glutinosa root. stem 150 iégéf ;gg 11.17
GRS ) ’ 20 59.32+528
. . . 5 40.6516.62
Polygonaceae Reynoutria sachalinensis aerial part 10
ne X 4626+ 1.62 10.46
(rht) Z 3} (237 P 20 70.56+3.71
) . 0.5 23.0+1.60
Saururaceae Saururus chinensis
< - leaf, stem 1 62+5. 2.11
(i 23h (9 2) 25 Mitess
. ) ) 2.5 26.70+8.84
Compositae Siegesbeckia_glabrescens whole 5 + 8.73
(=3} (H=3 X 2898 5.62 .
. 1 26.02+.9.08
Rosaceae Sorbus commixta
) = stem, leaf 2.5 38.66+7.73 4.67
kD (FF7H) 5 51.30+3.41
. . . . . 5 46.73+9.19
Labiatae Teucrium viscidum var. miquelianum
abi: e whole 10 68.22+9.54 5.18
(ZZ3 (F=33) 20 92.06+3.24
g 10 37.07x4.21
Ulmaceae Ulmus parvifolia b
. ark 20 +2. 25.34
(=R F=FH) 0 6295108
Violaceae Viola_takesimana whole 150 stngf 321;7‘ 8.05
(RNH1 323} (A 32) 20 64.92+0.96 '
o 0.5 28.21+3.53
Verbenaceae Vitex rotundifolia .
e, twig, leaf 1 5+4. 227
(shE 22 GEHI7IHT) y 25 $34340.63
3.3-Tetramethyleneglutaric acid g;g gégf Sg(l) 534
(positive control) 745 6969+ 8.15 '

Inhibitory activity was expressed as meantS.D. of triplicate experiments. IC,, values were calculated from the dose inhibition

curve.

9] Hx (2.34 pg/ml), W] 223} 73], 714] (4.33 pg/
ml, 4.63 pg/ml), 7p7HEe] 71219} 9 (4.67 pug/ml), B3k
o] A% (5.18ug/ml) o] FAdNZF 3.3-tetramethy-
leneglutaric acid (5.34 pg/ml) Ht} §50] -3ttt A
2ol ) 95 Ve AR ZalH o =9} tER
Algoln, s=1]7] U9} 7027 100) Lo w)isA9) E
ghR o= 9 H|Eu|ieo| = AlHo|t}. ¢lE e el
o|=eo} ERH 2d o= AFolH, vhiF £ wEAs}
WS 438 AlFo] 4RIt 1970 4k o] 1
B HAEOAN e == $as A G5l #e

TF7F Al JYE L o, TABIRHES] ¢ FgkE o]
=9} HE fFEAlEe] e gz dusd oA a5
AUtia B Ednt P B A% Ao e 242 el
W AEE0] EgE o=y HEREAES ekl U
o FRlslglon, 7hare] & 2283 Zoj|x Red Set
Hi-o|= S15HE T} Al AT g2 T8 ) U g S
LU 07 Abxg e URe)] 9 2850 Q= 39
B4 oA g50] Yk Barel £ Ade] Axprt A=Y
o} 2Eu Algle] U, v, 08 Jaete 25850
50| R, o] 1 AdRel] Tt A HArER] A}k
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Fig. 1. Preventive effects of Catalpa bignonioides aganist cataractogenesis of rat lens opacities induced by 20 mM xylose. (A)
Representative image of rat lenses incubated for various times (B) Opaque density of each lens. All opacities were analyzed from
each lens. All data are expressed as mean+SEM. (n=4). ***p<0.001 vs. w/o Xylose. #p<0.05 vs Xylose.

He FAAE ex vivo FENIA xyloseZ 2], B &3t
&, 24x)7ko] ZAshA o)A A A e EEre] 118
HAow, FHes FEE A2 294 10 ug/ml *2
o] ol A Tl AA= Tt (Fig. 1.)

o] ER B Apdas W) okdEa 9983 9z 3k

4 oA 85 THE AEE Ax sigtEe] dae 9l
61 Z|ZAERE o§E F U B ol I, &
| Bi/d auge] uh AA 9 XS4 e o8
= 0= ARETH

ol

>’8

l7=l_:l

rhu

4852] F=at fﬂ"%kzﬂ Ao SolA 12%8] F=&°l in
vitroP A & S YERARITE. %
ezl 3.3 tetramethyleneglutarlc a01d (TMG)Xt} 8%
of 2u] PRt AR U, Zhe, oF, AE, SRR
F, Q1E, IV F T dREES 2 ARE
Q% FREAR ALEEH 53] HeE = o4
S A E8AA B5S BAth

AL AL
B e gharste)alel 9] AubAllH] (L07010)2] A
o= FYom o]o TAL=g T}
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