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Abstract — Advanced glycation end products (AGEs) have been implicated in diabetic complications. In this study, the inhib-

itory effect on AGEs formation of 156 Korean herbal medicines has been evaluated. Among them, 15 Korean herbal medicines
were showed to have significant effect (IC;,: <10 pg/ml) compared to positive reference, aminoguandine (ICs,: 76.47+4.81 pg/
ml). Especially, four herbal medicines, Alnus firma (leaves, 1Cy,: 3.25+0.10 pg/ml), Juncus decipiens (whole plants, 1Cs;:
4.30+0.44 ng/ml), Smilax china (stems, 1Cs,: 3.55+0.21 pg/ml), and Vicia amoena (Aerial parts, 1Cs,: 4.25+0.06 pg/ml) showed
more potent inhibitory activity approximately 8-24 fold) than the positive control aminoguanidine.
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Table I. Inhibitory activity of the ethanol extracts of the herbal medicines on AGEs formation in vitro
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spectrofluorometric detector(Bio-TEK, Synergy

. . Conc. Inhibition IC
Family name Scientific name Part used 0
Y (ug/ml) (%) (ug/ml)
25 12,0443 .43
Leaves 50 30.14+4.70  67.86+2.82
Aceraceae (3 UF-31)  Acer pictum (L2 75 58.20+1.75
Twigs 75 38.86+1.14 >75
Achyranthes bidentate (¥17-5%) Whole plants 75 27.42+0.82 >75
Amaranthaceae (Y]&3})
Suaeda glauca (VTA)) Whole plants 75 14.43+1.81 >75
Amaryllidaceae (5=X13}3}) Crinum asiaticum (Z53) Seeds 75 6.77£2.19 >75
Peucedanum japonicum (7)H 7] —E—L}%) Whole plants 75 -2.89+0.64 >75
5 6.43+1.44
Sanicula chinensis (FR+t]) Whole plants 10 33.33+£1.57 19.15+0.26
25 63.68+0.78
2.5 42 .21+£3.90
Anthriscus sylvestris (Z13) Whole plants 5 43.12+0.59  7.45+0.70
10 55.30+0.90
Heracleum moellendorffii (41572]) Whole plants 75 14.56+1.21 >75
Angelica cartilaginomarginata
_ Whole plants 75 39.82+2.61 >75
Apiaceae (72|32 @EvdyE) P
Angelica decursiva (H]—E] H—%) Whole plants 75 -74.33+2.70 >75
Bupleurum longiradiatum (71 3%) Whole plants 75 40.63+1.04 >75
Pimpinella_brachycarpa () Whole plants 75 40.92+0.62 >75
Daucus littoralis (ZH = Whole plants 75 34.82+2.00 >75
Sium ninsi (GFANEUE) Whole plants 75 33.82+1.30 >75
Torilis scabra (FNAFIAL) Whole plants 75 41.59+2.89 >75
Cryptotaenia japonica (S+=51}1&) Whole plants 75 46.42+1.14 >75
Dystaenia takesimana (%38}t]) Leaves 75 8.79+£2.06 >75
25 10.64+3.84
Leaves 50 29.89+4.07 62.42+1.34
gz LA 75 67.14+0.41
= .. o
Apocynaceae (H=%=3)  Trachelospermum asiaticum (FFAFUH) % 26.0603.63
Stems 50 4794+1.32  58.08+1.34
75 59.56+0.26
25 19.25+1.86
= Twigs 50 26.81+0.46  67.99+1.38
Aralia elata (T%%“?‘) 75 59.66+1.19
Araliaceae (*FF1H7-2F) Leaves 75 27.9442.17 75
) o Leaves 75 38.21£1.32 >75
Tetrapanax: papyriferus (<= Petioles 75 21.26+0.46 ~75
Asclepladaceae Metap[exis Jjaponica (‘i}'-%—?’]-?ﬂ) Aerial parts 75 36.22+3.14 >75

(472713
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Table 1. Continued
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Conc. Inhibition IC
Family name Scientific name Part used 30
Y (ug/ml) (%) (ug/ml)
2.5 10.61+2.86
- Stems 5 30.62+1.94 7.31+£0.21
Aster yomena (%53 °]) 10 72.25+1.41
Flowers 75 36.82+1.75 >75
Crepu‘izlastrum denticulatum Leaves 75 454942 54 ~75
(QEASL M)
Stems 75 32.13£2.09 >75
. 25 12.84+1.89
=i =4 =i
Bidensfrondosa (I F7F=ARE) Roots 50 46.50+0.41  66.72+0.46
75 51.71+£0.41
S Leaves 75 27.90+2.96 >75
Sigesbeckia pubescens (B3 5Z)
Asteraceae (3}3}) Stems 75 15.51+1.54 >75
Xanthium strumarium (=5Lv12]) Fruits 75 -1436.36+23.41 >75
10 18.19+0.70
Conyza bonariensis (%17]] Uo]'?::) Whole plants 25 30.92+0.57 44.934+1.48
50 54.98+1.72
Eupatorium japonicum (%%L}-%) Whole plants 75 30.72+1.39 >75
o oz Leaves 75 41.10+4.37 >75
Syneilesis palmate (F-2Fr=) Stems 75 18392475 =75
Cosmos bipinnatus (FLZ=FE.2~) Whole plants 75 39.20+£1.70 >75
Coreopsis tinctoria (714 %) Whole plants 75 30.21+£2.91 >75
Creljldla‘itrum chelidoniifolium Leaves 75 1 412237 =75
(7HA] 2L 7])
10 40.24+0.90
Stems 25 46.72+0.45  28.95+1.01
Betula ermanii (AP~ U5) 50 62.01+0.61
| LAy Twigs 75 36.32+2.24 >75
B A L
ctulaceac (ZFEFH7) 1 2648234
Twigs 2.5 42.69+1.30 3.25+0.10
Alnus firma (AP U 5 67.75+0.26
Leaves 75 48.99+0.70 >75
Carvonhyl Nz Gypsophila_oldhamiana (=) Whole plants 75 30.04+3.83 >75
aryophyllaceae (1=%) ¢ aria media (22 Whole plants 75 20.51+1.50 >75
2.5 13.42+1.98
Celastraceae - o TngS 5 26.00£1.56 8.35+0.09
(vl 23 FEuonymus alatus (S3UE) 10 61.46+0.46
Whole plants 75 43.83+0.54 >75
Chenopodiaceae Chenopodium album (7}="8 °15) Whole plants 75 29.80+2.26 >75
(got) Suaeda maritima (3 EE) Whole plants 75 17.57+1.85 >75
Commelinaceae 10 0-12+1.98
o - Streptolirion volubile (Eé =59 Xo]'%) Leaves 25 25.54+1.74 67.97+0.57
(219]}0]'534‘)
50 60.25+1.70
Compositae (=3}3}) Ambrosia artemisiifolia (1A &) Whole plants 75 25.93+2.59 >75
Convolvulaceae (ME3}) Calystegia soldanella (A™ %) Whole plants 75 20.32£1.59 >75
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Table I. Continued
. .. Conc. Inhibition IC
Family name Scientific name Part used 30
Y (ug/ml) (%) (ug/ml)
10 9.62+2.12
Stems 25 25.53+£2.11 45.30+1.53
50 55.79+1.88
25 24.94+1.78
Cornaceae (%%L}-!f—-ﬂ]—) Cornus controversa (%%L}-—‘f—) Leaves 50 35.22+1.07 64.67+1.65
75 59.57+1.69
10 37.98+0.73
Twigs 25 46.57+1.57 31.22+1.06
50 60.56+1.03
2.5 13.33+2.92
Weigela florida (3282} Stems 5 22.65:4.54  8.2240.48
10 64.20+4.45
25 28.54+1.47
Leaves 50 43.43+1.54  51.45+1.18
. 75 74.09+2.00
. SIAu
. Sicyos angulatus (7FA14}) 10 22 472135
Cucurbitaceae (2}) Stems 25 33484238 36.4442.05
50 70.43+0.76
Stems 75 26.87+2.11 >75
_ 10 17.51£3.70
il v A
Ipomoea hederacea (\1 =) Fruits 25 2536£1.51  42.23+2.04
50 60.77+2.78
Trichosanthes kirilowii (3HEEM2]) Whole plants 75 34.08+1.39 >75
Cyperaceae (AFz3}) Carex kobomugi (5X2JAFXR) Whole plants 75 8.93£1.07 >75
2.5 22.57£1.68
Twigs 5 46.22+2.98 7.33+0.25
Ebenaceae (Y3 Diospyros lotus (2L-815) 10 60.0540 .21
Aerial parts 75 46.14+3.48 >75
2.5 7.74+0.38
Twigs 5 44.12+2.52 7.234+0.20
Elaeagnaceae 10 67.24+4.22
E PR E R
CEIESRE ) laeagnus glabra (W28 ) 25 20.09+0.82
Leaves 50 41.97+0.59  58.70+0.53
75 64.70+1.55
Elaeocarpaceae L) Leaves 75 42.4143.13 >75
. oiw
(F2r3) Elaeocarpus sylvestris (5¥T) Twigs 75 4272024 >75
5 3.68+0.64
Equisetaceae (53| 2)  Equisetum arvense (£1%=71) Aerial parts 10 47.88+1.64  20.73+£0.36
25 53.78+1.47
25 21.39+0.22
Chamaecrista nomame (f(}-%) Whole plants 50 39.30+0.77 67.23+£0.76
75 54.79+0.37
Fabaceae (3-3) 5 19.39+0.37
. Leaves 10 34.57£0.48  24.22+1.48
Lespedeza maximowiczii (B1Z542]) 25 50.08+2.22
Twigs 75 37.82+1.93 >75
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Table 1. Continued

. .. Conc. Inhibition IC
Family name Scientific name Part used 30
Y (ug/ml) (%) (ug/ml)
Folivides (2= BT Leaves 75 32.12+0.88 >75
Fagaceae (Z5-3) Quercus aquifolioides (75 = i) Twigs 75 35.76+1.68 >75
Castanea crenata (TU5) Leaves 75 41.26+1.87 >75
Fumariaceae (&2 3})  Corydalis platycarpa (2351 Aerial parts 75 33.43+1.46 >75
10 36.52+1.61
Gramineae (tﬂ 3’}) Themeda triandra (-?—:.:—/KH) Leaves 25 37.09+1.82 34.63+1.39
50 65.09+1.02
1 36.49+2.03
Juncus decipiens (54%) Whole plants 2.5 40.99+0.52  4.30+0.44
5 53.83+3.12
Leaves 75 43.62+0.64 >75
Stems 75 27.01+2.06 >75
Elsholtzia splendens () 10 12.63+1.57
Flowers 25 15.12+0.60  45.91+3.76
50 59.11+6.34
Leaves 75 33.78+0.84 >75
25 19.49+2.14
Lamiaceae (EZ3}) Twigs 50 38.91+1.09  66.19+0.64
Clerodendrum trichotomum (72]73U-5-) 75 56.06+0.54
25 17.38+1.04
Stems 50 32.91+2.39 73.92+1.01
75 51.18+0.75
Robinia pseudoacacia (°F7H]U5) Flowers 75 34.28+1.71 >75
10 19.13£0.13
Glechoma grandis (Y8 £%) Whole plants 25 45.58+1.43  37.40+0.69
50 59.30+1.50
" ) - Leaves 75 29.594+2.29 >75
Phlomoides umbrosa (55%) Stems s 37 1523.06 ~75
Lespedeza cuneate (¥15°2]) Leaves 75 36.82+1.75 >75
Lespedeza cuneate (B]572]) Twigs 75 43.68+1.07 >75
10 17.80+0.28
Lespedeza cuneate (V]5°2]) Stems 25 33.68+0.84  47.38+1.59
Lo . 50 51.40+1.68
eguminosae (‘) Pisum sativum (-5 Aerial parts 75 40.72+137 >75
Trifolium pretense (%%Eﬂl %) Whole plants 75 48.94+1.76 >75
1 12.28+0.00
Vicia amoena (ZFUE) Aerial parts 2.5 30.21+2.66 4.25+0.06
5 58.44+1.31
Lythraceae (F-*]Z3}) Lythrum anceps (F-*1%) Whole plants 75 43.08+1.70 >75
10 29.47+1.81
Magnoliaceae (5-H3})  Magnolia denudate (2]5-3) Fruits 25 49.43+0.65  22.30+3.87
50 60.65+0.78
Malvaceae (°}5-3}) Abutilon theophrasti (1A 7) Whole plants 75 24.83+4.31 >75
Menispermaceac Coceulus trilobus (B30 H2) Aerial parts 75 37.50+1.40 >75

MEHG=
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Table I. Continued
. .. Conc. Inhibition IC
Family name Scientific name Part used 30
Y (ug/ml) (%) (ug/ml)
25 25.33+£2.56
Whole plants 50 4545272 57.51+£0.48
75 62.49+0.45
25 12.60+8.30
Leaves 50 23.45+5.41  71.99£1.79
Broussonetia papyrifera (7FXU-5-) 75 56.11+0.56
Moraceae (*1+H7-3}) 10 19.29+1.02
Twigs 25 48.80+0.74  40.22+2.37
50 53.894+3.01
Stems 75 48.09+1.65 >75
e Leaves 75 33.54+2.51 >75
Fi EURALEL .
icus erecta ( ) Twigs 75 31.11=1.55 >75
25 24.91+2.50
Nyctaginaceae (&%)  Mirabilis jalapa (B3 Whole plants 50 46.48+0.93  57.61+1.18
75 61.70+0.46
N Leaves 75 156.42+1.54 >75
Oleaceae (EFAYF3) Fraxinus chinensis (% H<) Twigs pos 073.042280.89 =75
10 22.44+2.61
Papaveraceae (YY)  Corydalis ochotensis (=3 EFH1]) Stems 25 42.79+4.42 34814212
50 64.78+2.38
2.5 8.08+2.78
Twigs 5 26.14+1.76 8.19+0.29
ol 1ol LT 10 63.54+2.40
. . e
' B Lartx kaempferi (RS2 10 31.24£2.30
Pinaceae (44H-34) Leaves 25 47.96+028  30.30+1.20
50 65.78+1.56
duy e Twigs 75 43.13+£2.12 >75
Abies holophylla (3
fesholephylla (117) Leaves 75 47.68+2.20 >75
Plantaginaceae
(121730131}-) P[an[ago depressa (Eé;g% 0]) Whole plants 75 45.90+£2.31 >75
2.5 21.07+2.82
Flowers 5 33.30+1.64 9.17+0.30
10 53.18+1.57
Plumbaginaceae 25 30.06£2.60
17jg Limonium tetragonum (ZH/T‘?I@) Leaves 5 37.09+1.74 8.97+0.50
(AA7 el 10 53.18+1.71
25 26.09+1.34
Roots 50 40.02+0.58  68.43+0.82
75 53.57+0.44
Phragmites communis (ZXT) Leaves 75 34.12+£0.97 >75
Rottboellia cochinchinensis Aerial parts 75 30.80+3.10 >75
25 14.91+0.95
P 3l
oaceae (*13h) Alopecurus aequalis (S4%) Whole plants 50 42424145 63.30£0.23
75 58.16+0.67
Polypogon fugax (31E3]) Whole plants 75 36.01+0.61 >75
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Table 1. Continued

. L Conc. Inhibition IC
Family name Scientific name Part used 30
Y (ug/ml) (%) (ug/mi)
Rumex crispus (2223 ©]) Aerial parts 75 38.94+2.56 >75
Persicaria nodosa (3 °}A1H) Whole plants 75 33.52+3.13 >75
5 5.50+0.23
- Rumex acetosella (OH 7]3,‘—05‘) Whole plants 10 34.08+1.14 19.05+0.05
Polygonaceae (VW}t] &3} 25 63.960.60
Polygonum senticosum (M =2]"€A7N) Leaves 75 40.98+0.11 >75
) ) el s Stems 75 44.65+1.59 >75
Reynoutria sachalinensis (%427) Leaves 75 13071162 75
Portulacaceae (¥ S3}) Portulaca oleracea (WFX]3) Whole plants 75 34.38+1.08 >75
Whole plants 75 25.81+1.62 >75
. ) N g ] 2.5 (-)4.4342.24
o % N7}~
Primulaceae (%4 Lysimachia mauritiana (A7HX15F) Whole plants 5 19.00£1.15  9.08+0.15
10 56.83+1.92
Ranunculaceae . .
(m] b oAl | 2 Clematis terniflora (3+r2.0}2]) Aerial parts 75 32.16+1.60 >75
Rosa rugose (ﬁﬁ %ﬂ) Aerial parts 75 44.38+3.24 >75
5 21.05+1.25
Twigs 10 49.69+0.94  16.30+£0.21
et (AR 25 63.06£0.52
Crataegus pinnatifida (% ) 0 28.2012.64
Rosaceae (37| 3}) Leaves 25 41.80+0.62  36.93%1.57
50 59.77+1.36
Potentilla fragarioides (Ookx]l%l) Whole plants 75 46.46+1.13 >75
2.5 6.80+3.77
Potentilla freyniana (A% FA %) Whole plants 5 23.2241.52  8.94+0.16
10 57.21£1.00
10 8.53+2.81
Leaves 25 19.58+3.88  48.98+2.60
Rubiaceae (Z-5FA1U)  Rubia hexaphylla (7VAZ-FA1) 50 52.58+2.12
Stems B 187586436395
) B27] Twigs 75 13.97+1.66 >75
j 27
Sapindaceae cer triflorum (57471) Leaves 75 23.66+7.01 >75
(TRt . B Twigs 75 11.94+2.30 >75
Acer mandshuricum (=751T) Whole plants 75 41.08£1.53 >75
o olaris (52 Leaves 75 55.09+2.52 >75
Saxifragaceae (48]7]3p) |2 8ed petiolarss (ST Twigs 75 23518291 >75
Mukdenia rossii (E2F) Leaves 75 48.89+1.14 >75
Leaves 75 34.47+2.10 >75
Smilacaceae . 1 27.99+0.34
- j i ool . .
CREEEED Smilax: china (313 2) Stems 25 44814000  3.55£021
5 60.53+£3.21
Solanum nigrum (7Fe}E0| Whole plants 75 35.10+1.72 >75
Solanaceae (714 ) grum { ]-#o )
Solanum lyratum (W3%) Whole plants 75 27.82+3.90 >75

Taxodiaceae (S+-%3)  Cryptomeriajaponica (HI5-) Leaves 75 15.8242.19 >75
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Table 1. Continued

257

. .. Conc. Inhibition IC
Family name Scientific name Part used 0
Y (ng/ml) (%) (ng/ml)
Tiliaceae (¥|U}5-3) Grewia parviflora (&7 9U5) Twigs 75 34.10£2.50 >75
Leaves 75 48.46+2.19 >75
.. - 25 16.95+£3.50
3 i=1) ; ; AL H L H
Tiliaceae (31+-) Grewia parviflora (37 ) Fruits 50 32.60£1.90  70.21+3.41
75 55.05+£2.29
25 12.85+1.89
) Pilea hamaoi (Lg‘Eo]) Leaves 50 33.88+42.34 71.43+1.96
Urticaceae (#]71Z3}) ° 75 52.4942.12
Boehmeria tricuspis (71 52LE]) Aerial parts 75 11.71+4.05 >75

Vitaceae (E5x3) Cayratia japonica (71X Q=)

Whole plants 75 41.91+3.83 >75

Aminoguanidine

76.47

IC,, values were calculated from the dose inhibition curve.

HT, USA)Z 0|88l F3=S Z43ItHEx.: 350, Em.:
450 nm). IC; 7t n=32=2 3jo] Ak}

K
[
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Ashs Ad=E 2A1E EZa}7] flste] B AALAES
%S AA wust

2 AFolM e oA A sk k8= 156*—«] Oﬂ
e FEES ol 8s i]z“‘;@lj‘]"% A8 8l

gtk ¢ tlx °FE<Q aminoguanidine®] 1C, %k
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