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Abstracts — Aldose reductase (AR), the key enzyme in the polyol pathway, plays an important role in the development of the
diabetic complications. None of Aldose reductase Inhibitor (ARI) has achieved worldwide use because of limited efficacy or
undesirable side effects. Therefore, evaluating natural sources for ARI potential may lead to the development of safer and more
effective agents against diabetic complications. Fifty two Chinese herbal medicines have been investigated for inhibitory activ-
ities on AR. Among them, twelve herbal medicines, Arfemisia anomala (aerial part), Centella asiatica (aerial part), Scutellaria
baicalensis (root), Senecio chrysanthermoides (whole plant), Gleditsia japonica (twig), Zizyphus jujube (twig, leaf), Citrus
aurantium (fruit), Hydnocarpus anthelmintica (fruit), Potaninia mongolica (aerial part), Tribulus terrestris (fruit), Artemisia api-
acea (aerial part) and Eclipta prostrate (aerial part) exhibited a significant inhibitory activity against AR. Particularly, Artemisia
anomala, Centella asiatica and Scutellaria baicalensis showed four times more potent inhibitory activity than the positive con-

trol, 3,3-tetramethyleneglutaric acid (TMG).

Key words — Aldose reductase inhibitor, Diabetic complications, Chinese herbal medicines

e Y AHAE dE= g9 84 (Aldose

reductase}‘: FEslA @A E TEES AHEZ Y

AA T4 WS (Diabetic retinopathy), 21735 (D.
neuropathy) 415 (D. nephropathy) 59 B=FHTS
WA 71cE D) gz odl 2 X822 98] 9= 39
aa Al AHE XS AN T o=l JfEEiar
2} WO LS {Sg%olﬂ—, A F7HA] N sorbinil,

tolrestat,” fidarestat,” zopolrestat,” ponalrestat’” 52| &&=
g B4 JAAIES IHEEE FEARH LR
A &0l HiEoy Y 85 = FAEo R <la)
N Folx] FAE ATt FA ranireatat= V]=ollA U
34 A3 Fo|m” epalrestat (ONO-2235, Kinedak; Ono
Pharmaceutical Co., Ltd., Chuo-ku, Osaka, Japany= Y]
N G A% AR ARER oY o} 74A] v

*W A2 2} E-mail):jskim@kiom.re kr, kimjh2009@kyungwon.ac.kr
(Tel): +82-42-868-9465, +82—31-750-8827

187

= 2)Zolok (FDAYI 3171 9Jekse gitt. 2ol A
AENA B2t HAo] 9l 5% 58 7 de=
3 g4 A B2 S el B AFE0] A
I QT B Ay oA oy F9 sk FEE 4 3
FAo| A E3F & 3}5HEo] in vinoolH] LdE= Y
T S Aale Folsinh Y ek winF 2=
B dr== 39l a4 4 A9 Al 13 = FHollM 5
A o] WA} Ee Zl?i 4 AHE S5S AAAA F
AA A Ee] B FAstel FxAS A sk
2 AFoxes AAE ETH FhZo] XS A5
= = AL 98, Sl X}*ﬂ EE AplEE 523

SRRl (AAhE in vinodllA EE= B G4 oA &
AMste] I A4S HAsiara} g



188

HiHd
oH

M=

aa

AEE - 2 Aol ARE T4t F&AE (Table 1)
=< 2006~2007'A 7dAThstal Aotz A59k wed
of s ZH"‘H?iOU% S A% 5 Aol ARSI
22 gl ed e FogdATET ey
11 B FEdo B ol
2l 7]7| - Sodium phosphate monobasic, potassium
phosphate dibasic, lithium sulfate, imidazole, NADP,
NADPH, DL-glyceraldehyde, 3,3-tetramethyleneglutaric acid,
2-mercaptoethanol, Bovine Serum Albumin -2 SigmaA}
(St. Louis, MO, USA)?| A& AR&3lom, Sl tha
2 (3 AEL AL g% BAL 9
Spectrofluorometric detector (Synergy HT Bio-TEK, USA)
2 A,

Z& 2 MNEEN - AES 2T F 3002 FTS
2 §A o] Fop ollgeS YA AN 33 FEkinh
o3t 5 40°C o]te] T8N AsSetaL, o T4

Ax7194 Axsidint. FE=S A A3l 2 slellM

P,0.Z o]&3lo] 12417k o] Al 7AZ3 F DMSOel 8-l
st 33k SRR 34tk

In vitroO|M == 2t S22 X A¥ - Sprague-
Dawley rat (250~280 g)°] THAZHEH LY== kgl 9405
Dufrane™ ¥ o2 2a]351$th 135 mM Na, K-phosphate
buffer (pH 7.0)2} 10 mM 2-mercaptoethanol2 A&+ 474

Kor. J. Pharmacogn.

Aot A B8kt 14,000 rpmellA] 30 E7- 4] 2
St U A5 YS 02 ume] filter® o333IR . G40 o
WE o bovine serum albumine HFOFE 0|83}
Bradford™” W2 A3l3it}. 135 mM Na, K-phosphate
buffer (pH 7.0), 100 mM lithium sulfate, 0.03 mM NADPH,
0.04 mM DL-glyceraldehyde<} 100 ug/ml &4~ &3+ o)
0.1% DMSO9] =81 A|8E 718l HEgAS 1 mlE 3
5 37°ClM 1027 RESAIZIH olnf SA1E+= 0.04 mM
DL-glyceraldehydeS Z715FA] 2¥kom TN 135 mM
Na, K-phosphate buffer (pH 7.0), 100 mM lithium sulfate
o 50 ul NADP (0.2~5 pM)E AH&-3159tE 0.3 ml9] 0.5 N
HCIE H7tete] w85 $5A17 5, 10 mM imidazole©]
718 6 M NaOH 1 mbS 718t 60°CollA 1027 Wh-g-A]
7 NADPH”} NADPZ ¥ =+ A& Spectroﬂuorometric
detector® (Ex. 360 nm, Em. 460 nm) 43It ZE Al
FE triplicate® G881 IC,, #ho-= YERITT. %EE 3k
4 24 AAAZE LE 7 3,3-tetramethyleneglutaric acid
(TMG)?'E 93 7o = dlsle] %< Hlwstyt.

A

AA=2HH de= Sddas oA o= AMsh] 9
off ==2k 522«1 01]%% FEes ol8s aes AMe

%k*émé%?l TMGA Cs (5.34 pg/mlhs 71Ees &

Table I. Inhibitory effect of extracts from herbal medicines on the activities of aldose reductase

Family Scientific name Part used Conc. (pg/ml) Inhibition (%)  ICs, (ug/ml)
Araliaceae Acanthopanax  sessiliflorum root 5 -2.15£4.06 >40
(FEUE3 20 2.15+2.46

40 19.89+0.93
Ranunculaceae Aconitum carmichaeli root 5 32.90+7.82 19.98
(Mg oA H 2 20 51.61£3.87

40 70.97+5.12
Ranunculaceae Aconitum ciliare root 5 29.5443.85 16.29
GIEER 10 40.57+4.81

20 56.23+3.85
Labiatae Agastache rugosa aerial part 2.5 21.28+8.50 9.31
F=3 5 36.1742.21

10 53.19+4.48
Compositae Artemisia anomala aerial part 1 44.09+4.47 1.18
(Z3tzh 2.5 64.57+2.36

5 72.83£3.54
Compositae Artemisia apiacea aerial part 19.3445.14 4.59
(F3}3} 2.5 30.86+6.87

5 53.91+£0.71
Compositae Artemisia argyi aerial part 5 20.67+4.22 >20
(=33 10 37.99+3.35

20 49.16+4.22
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Family Scientific name Part used Conc. (pg/ml) Inhibition (%)  ICs, (ng/ml)
Umbelliferae Bupleurum chinense stem, root 10 32.12+2.78 16.09
*Arga3h 20 67.27+1.82

40 90.30+1.05
Theaceae Camellia pitardii stem, leaf, 10 36.40+5.48 18.01
-2 fruit 20 55.70+0.76

40 81.14+8.46
Umbelliferae Centella asiatica aerial part 0.5 37.32+1.66 1.27
*rg3h 1 49.28+3.32

2.5 65.58+3.49
Rosaceae Chaenomeles sinensis fruit 10 31.9944.59 29.74
e 20 44.1243.55

40 58.09+2.92
Ranunculaceae Cimicifuga mairei root 15 39.41+4.44 21.39
(M olAn) 2 20 49.41+2.84

30 62.35+3.57
Rutaceae Citrus aurantium fruit 1 24.15+£9.37 3.92
£33} 2.5 39.83+5.14

5 72.46+1.94
Fabaceae Craspedolobium schochii stem, leaf 5 26.67+5.20 14.22
G 10 38.756+7.50

20 64.584+4.02
Cyperaceae Cyperus rotundus root 5 21.84+1.45 17.37
Az 10 36.39+1.64

20 55.06+2.19
Compositae Eclipta prostrata aerial part 1 26.36+1.36 4.99
(Z3tzh 2.5 36.36+7.51

5 50.91+6.82
Rutaceae Evodia officinalis fruit 2.5 13.65+3.99 9.43
(£33} 5 35.06+5.11

10 51.66+8.31
Liliaceae Fritillaria ussuriensis stem 5 11.62+3.50 30.95
€EED) 10 35.35+£3.15

20 62.12+4.01
Rubiaceae Gardenia jasminoides twig, leaf, stem 2.5 31.16+8.86 6.40
&EFA9F 5 46.51£7.16

10 64.19+6.44
Orchidaceae Gastrodia elata root 5 13.47+£2.37 28.40
=3 20 39.90+3.91

40 66.324+2.37
Gentianaceae Gentiana scabra root, rhizome 10 31.31+£3.03 25.77
&= 20 41.08+6.49

40 68.01+4.08
Labiatae Glechome longituba stem, leaf 5 26.89+1.05 14.70
EZ3 10 43.81+5.51

20 60.12+3.95
Fabaceae Gleditsia japonica twig 1 33.86+4.09 2.77
&= 25 48.82+1.80

5 68.90+4.47
Fabaceae Glycyrrhiza uralensis root 5 38.86+5.13 6.64
&= 10 70.14+2.84

20 99.05+7.30
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Family Scientific name Part used Conc. (pg/ml) Inhibition (%) IC;, (ug/ml)
Poaceae Hordeum vulgare fruit 5 29.00+2.29 23.60
(33} 10 41.01£1.73

40 65.10+2.29
Flacourtiaceae Hydnocarpus anthelmintica fruit 1 25.91+4.79 4.04
AHF AR 2h 2.5 36.36+5.16

5 58.18+3.15
Hamamelidaceae Liquidambabar formosana fruit 5 19.16+5.90 >20
EEYF3 10 31.03+7.18

20 45.59+2.65
Schizaeaceae Lygodium japonicum aerial part 10 33.10+£2.77 28.35
Az 3 20 39.02+2.63

40 63.07+4.35
Lauraceae Machilus yunanensis stem, leaf 10 50.00+2.34 11.40
U5 20 58.67+7.01

40 89.80+1.77
Cucurbitaceae Malus pumila fruit 2.5 22.83+3.26 8.74
(2F=h 5 38.77+3.82

10 53.99+0.63
Fabaceae Nogra guangxiensis root 10 26.58+1.98 37.82
F3) 20 34.49+1.90

40 52.2242.19
Araliaceae Nothopanax delavayi stem, leaf 5 24.2244.11 17.53
FE4U5 10 42.15+12.83

20 53.8149.16
Ranunculaceae Paeonia japonica root 10 39.01£2.05 18.66
(Mg olan) 2 20 51.57+2.69

30 64.57+3.39
Labiatae Perilla frutescens stem 5 38.64+4.51 12.44
FE=3 20 61.36+4.29

40 93.18+1.70
Campanulaceae Platycodon grandiflorum root 5 30.56+2.41 33.56
FEEEH 20 44.44+6.05

40 52.78+1.39
Polygalaceae Polygala sibirica root, thizome 10 24.91+1.63 33.03
(BA) 20 38.43+6.78

40 56.944+4.44
Rosaceae Potaninia mongolica aerial part 1 24.74+1.81 4.13
g ah 2.5 40.77+2.18

5 55.40+2.18
Rosaceae Prunus mume fruit 5 -5.62+3.51 >40
(32 10 15.17+£5.92

40 26.40+4.24
Rosaceae Prunus mume stem 10 40.13+1.96 19.36
g ah 20 50.16+4.70

40 72.10+1.09
Polygonaceae Reynoutria elliptica rhizome 2.5 41.7+4.86 5.56
(M E3h 5 48.58+9.43

10 61.94+3.06
Scrophulariaceae Scrophularia buergeriana root 5 -8.48+4.58 >40
GREED) 20 18.79+11.83

40 32.12+6.39
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Family Scientific name Part used Conc. (pg/ml) Inhibition (%) IC,, (ng/ml)
Labiatae Scutellaria baicalensis root 1 44.03£3.11 1.33
FEEZ3 2.5 66.26+7.94

5 86.42+4.28

Compositae Senecio chrysanthermoides whole plant 1 38.05+8.16 2.37
(=3t 2.5 55.22+46.73
5 65.32+3.25

Compositae Siegesbeckia pubescens aerial part 10 48.96+5.92 10.90
(=3 20 54.69+4.13
40 61.46+3.25

Caryophyllaceae Silene gracilicaulis whole plant 10 30.52+3.54 28.44
AE=3h 20 46.95+9.06
40 65.26+14.11

Liliaceae (2 3t3}) Smilax china twig, leaf 5 42.174£3.63 9.67
10 50.48+2.0
20 66.13+1.11

Stemonaceae Stemona japonica root 5 24.03+6.48 18.98
(M= 10 32.16+2.12
20 52.30+1.06

Zygophyllaceae Tribulus terrestris fruit 1 33.46+2.97 4.53
(&7H=hH 2.5 44.09+2.97
5 51.18+3.80

Cucurbitaceae Trichosanthes kirilowii root 5 39.67+4.73 9.31
10 53.3343.21
20 70.33+1.15

Compositae Xanthium sibiricum fruit 5 30.38+2.53 8.54
(Z3tzh 7.5 42.62+10.91
10 58.65+0.73

Zingiberaceae Zingiber officinale root 5 22.12+3.86 33.88
G A 20 38.05+1.77
40 56.054+4.18

Rhamnaceae Zizyphus jujuba twig, leaf 1 19.47+2.38 3.49
(A2 2.5 38.93+8.12
5 68.32+4.77

T™G" 3.72 20.9246.52 5.34
4.66 35.15+6.91
5.59 56.90+4.41

ICy, values were calculated from the dose inhibition curve.

*TMG (3,3-Tetramethyleneglutaric acid) was used as positive control.
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