A
armacogn.
43(4): 345 ~ 351 (2012)

o =2

= 1 a1 A
a2z - HES - SR
Skl st T StoFd R 5

Screening of Korean Herbal Medicines with Inhibitory Activity on
Advanced Glycation End Products Formation (VII)

So-Jin Choi', Young Sook Kim', Yoo Jin Songl, Yun Mi Lee', Joo Hwan Kim” and Jin Sook Kim'*
'Korean Medicine-Based Herbal Drug Research Group, Herbal Medicine Research Division, Korea Institute of
Oriental Medicine, 1672Yuseongdae-ro, Yuseong-gu, Daejeon, 305-811, Korea
ZDepartment of Life Science, Gachon University, Seongnam, Kyonggi-do 461-701, Korea

Abstracts — In this study, 49 Korean herbal medicines have been investigated with an in vitro evaluation system using glycation
end products (AGEs) formation inhibitory activity. Of these, 18 herbal medicines (IC;,<50 pg/ml) were found to have sig-
nificant AGEs formation inhibitory activity. Of these, five herbal medicines (IC5,<10 pg/ml) were found to have significant
AGEs formation inhibitory activity. Particularly, Mallotus japonicus (twigs and leaves), Rhus javanica (twigs and leaves), Boe-
hmeria nivea (whole plants), Quercus acuta (stems), and Eurya japonica (stems) showed more potent inhibitory activity
(approximately 9-37 fold) than the positive control aminoguanidine (IC5,=76.47 ng/ml).

Key words — Advanced glycation end products (AGEs), Diabetic complications, Korean herbal medicines
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A xS FEE2 A 7 ﬁ"ﬂ 7% sfellA PO,
Z o]&3le] 2417 o] A AZ3 T DMSO (Sigma, St.
Louis, MO, USA)° €3A]A stock solutionS ZA|3151.2.
™ ZZ DMS0°] =7} 0.2%7} E=5 15% TWEEN 80
(Sigma, St. Louis, MO, USAY&-N o 2 3]4)3lo] AL8-319)
th 2o o] &gk oflghE F 1 & Aok 19 B 554
oFS ARE-3HATE

In vitro®|M =B 35tetE MAHX sl AF - Vinsonz}t
Howard™'¢] WS Wdsle] 43S AAslgin) 2 43
o A= 10 mg/mle] 8% &R (bovine serum albumin,
Sigma)2 0.2M phosphate buffer (pH 7.4)°l &3 A]7] 2L
0.2 M9] fructose®} glucoseE |8ttt o] W 02M
phosphate bufferoll 0.02% sodium azideZ 2o ¥F717F &
QF weg]oe] A S WA o] ¥hgdle] FEE T
= T IsHHE AAENAIQ] aminoguanidines ES &
37°CollA 7 Bt WESAIF T vlF Foll= spectrofluoro-
metric detector (Bio-TEK, Synergy HT, USA)E ©]-83}
F=2 24981ITHEX350, Em:450 nm). IC, 7S n=32.
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aminoguanidine®] 1C;#k(76.47 ng/mlyg A= 3
20| 1C4,<50 pg/mlo]A E%ol oltky TSI Table |
oM Ho] F= A} o] 18F9 HE —Zr%%oﬂ’ﬂ
1C4,<50 pg/mle. HEGsE 44 As) T5< BT, 7

FolM 582 =5 Mallotus japonicus] 7}11, 2(7.10 png/
ml), Rhus javanica®] 7¥A, €(1.90 ug/ml), Boehmeria nivea
o] A %(7.27 pg/ml), Quercus acuta® Z71(8.20 ug/ml),
Eurya japonica®] %71(4.23 pg/ml) 1C57F 10 ug/mlolé}
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Table I. Inhibitory activity of the ethanol extracts of the herbal medicines on AGEs formation in vitro

Family name Scientific name Part used Conc. (pg/ml) Inhibition (%)
Anacardiaceae Rhus javanica Twigs and leaves 1 37.28+1.52
(U7 HFUH) 25 63.61+2.22

5 71.72+4.01
Apocynaceae Nerium indicum Stems 25 21.62+6.13
(CGERAE)) F=xx 50 45.72+5.55
75 55.69+0.53
Apocynaceae Nerium indicum Twigs and leaves 25 11.50+2.32
BE=3 GBS 50 40.37+5.67
75 53.71£3.79
Araliaceae Eleutherococcus sessiliflorus Stem 75 35.31+£2.89
(FEvHEh (o237
Celastraceae Euonymus hamiltonianus Leaves 25 29.06+1.99
ey 3 (Fe A 50 47.73£2.77
75 68.87+3.85
Celastraceae Euonymus hamiltonianus Twigs 75 12.24+5.54
(=uhg23h (Fanr)
Commelinaceae Commelina communis Whole plants 75 45.69+0.35
(el 42 3 (stel%2)
Compositae Artemisia japonica Whole plants 25 33.40+0.79
(Z3}3h G EIES) 50 44.49+£2.19

75 74.97+4.48
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Family name

Scientific name

Part used

Conc. (pg/ml)

Inhibition (%)

Compositae

(=3kh

Compositae

=3t)

Cornaceae
FEFUHFh
Cucurbitaceae

(2Hh

Euphorbiaceae
(A=
Euphorbiaceae

(h=h

Fagaceae

(iR

Fagaceae

(Fhesh

Labiatae

E=Z3

Labiatae
FEH

Lardizabalaceae
EEEEE
Lardizabalaceae

Cs9=h

Leguminosae

(CE)!

Leguminosae

G

Leguminosae
(G
Leguminosae

(CE)!

Leguminosae

(CE!

Leguminosae
(C)
Leguminosae
G
Leguminosae
(C)
Liliaceae

EEED

Crassocephalum crepidioides

GFEMYE)

Youngia japonica

@z ol)

Cornus officinalis
(5

Trichosanthes kirilowii

heete)

Mallotus japonica
(=)
Mallotus japonicas

CERES

Quercus acuta
(E7HAIR)

Quercus acuta
(B

Leonurus japonicas
(JEx)

Mosla punctulata
(EE)

Akebia quinata
(L5982
Akebia quinata
(LE9=2)

Pueraria lobata
@)

Amorpha fruticosa
EAHIRE)

Amorpha fruticosa

@A)

Robinia pseudoacacia

(CF7HAI L)

Robinia pseudoacacia

(CF7HAI )

Wisteria floribunda
()

Wisteria floribunda
()

Wisteria floribunda
()

Convallaria keiskei
()

Whole plants

Whole plants

Twigs and leaves

Stem and leaves

Stems

Twigs and leaves

Leaves

Stem

Whole plants

Whole plants

Leaves

Stems

Stem and leaves

Leaves

Stems

Leaves

Twigs

Leaves
Twigs
Flowers

Whole plants

25
50
75

10
25
50

75

25
50
75

75

2.5
5
10

5
10
25

10
25
50

25

75

25
50
75

75

75

75

75

10.06+1.50
49.32+3.17
59.22+1.05

12.46+3.87
29.86+5.74
55.38+3.72

-2.08+3.75

16.73+4.73
41.73£2.05
53.00+0.83

31.25+1.96

15.65+7.02
39.43+8.12
68.15+3.65

33.76+3.51
49.53+1.79
62.82+2.32

27.52+£1.22
47.48+1.31
53.21+£2.25

23.56+1.68
35.76+2.43
61.05+2.76

3.62+1.83
26.51£3.18
54.23+4.72

15.66+1.20

12.56+4.10
35.52+1.34
59.53+0.85

22.03£2.15
41.05+5.64
69.16+2.83

27.63+£3.29
42.19+£2.63
76.49+1.71

40.03£3.13

6.93+6.94
40.49+6.71
62.34+2.73

25.76+2.01
31.70+1.23
65.97+0.83
38.24+1.36
24.72+1.02
36.15+4.74

41.62+0.47
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Table 1. Continued
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Family name Scientific name Part used Conc. (pg/ml) Inhibition (%)
Liliaceae Smilax sieboldii Leaves 25 21.41+£2.20
C€EED) F7MNE =) 50 36.08+4.22

75 51.2142.62

Liliaceae Smilax sieboldii Stems 10 14.65+2.45

(M3 F7MNE =) 25 23.27+£2.35

50 50.27+2.18

Magnoliaceae Magnolia denudate Twigs 5 18.73+2.22

= (HE9) 10 34.08+6.37

25 53.69+1.10

Moraceae Ficus erecta Stems 75 22.38+£2.51
CIEE ERE IS

Moraceae Ficus erecta Twigs and leaves 75 35.33+1.28
[CIEE) GEETSE

Moraceae Morus alba Fruits 25 26.58+2.50

(B3 (B 50 38.53+4.10

75 52.54+1.29

Myrsinaceae Ardisia japonica Whole plants 5 27.77+5.33

F=F5-3h =) 10 49.93+3.46

25 69.80+1.33

Oleaceae Ligustrum obtusifolium Twigs and leaves 25 31.28+4.01

(EFHYF3h FHAEYE) 50 47.734£3.59

75 50.73+0.44

Oleaceae Forsythia koreana Leaves 10 27.53+1.10

(EFUrE) gD 25 48.90£0.99

50 62.45+1.58

Pinaceae Pinus densiflora Twigs and leaves 10 16.31+£3.94

[ENB RS [ENBR=) 25 31.82+1.52

50 57.55+2.96

Staphyleaceae Euscaphis japonica Stems 75 40.61+0.94

ELFUF) (o)
Staphyleaceae Euscaphis japonica Twigs and leaves 75 36.18+1.99
(ZFUH-h (Zesd)

Styracaceae Styrax obassia Stems 75 45.34+2.97
(73 (EF )

Styracaceae Styrax obassia Twigs and leaves 10 31.35+2.36

(&ZUF3) (BT 25 44.65+0.67

50 56.34+1.27

Theaceae Eurya japonica Twigs and leaves 5 27.32+£2.07

G332 R iR AE, 10 43.23+0.92

25 56.2440.80

Theaceae Camellia japonica Stems 10 32.46+1.29

G} (UL 25 40.74+0.82

50 59.39+2.18

Theaceae Camellia japonica Leaves 10 44.16+1.81

Y () 25 49.28+1.09

50 75.05+1.48

Theaceae Eurya japonica Stem 1 24.21+£1.41

-3 Ar=d I YUF) 2.5 34.18+2.29

5 56.93+1.44

Urticaceae Boehmeria spicata Whole plants 25 21.60+1.37

#ANZE3 EMLYTF) 50 36.33+£2.38

75 56.85+2.22

Urticaceae Boehmeria nivea Whole plants 2.5 15.07+2.85

AEI (BAE) 5 35.11+£3.78

10 69.23+4.62

Aminoguanidine 55.5 43.92+0.37

(Positive Control) 74 50.86+2.17

92.5 54.91+0.75

ICy, values were calculated from the dose inhibition curve.
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Table II. IC;, values of the herbal medicines on AGEs formation in vitro
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Family name

Scientific name

Part used

IG5y (ng/ml)

Anacardiaceae (U3}
Apocynaceae (5=
Apocynaceae (B
Araliaceae (%5157
Celastraceae (:=8F4 =3}
Celastraceae (=2} =})
Commelinaceae (52]73-E3}H)
Compositae (=3}
Compositae (=+3}2})
Compositae (=+3}2})
Cornaceae (35U
Cucurbitaceae (2+2})
Euphorbiaceae (t)=+3})
Euphorbiaceae (t=-3})
Fagaceae (73
Fagaceae (73
Labiatae (ZE3})

Labiatae (=3
Lardizabalaceae (259 =})
Lardizabalaceae (259 =3}
Leguminosae (32}
Leguminosae (32}
Leguminosae (F-3})
Leguminosae (F-3})
Leguminosae (Z-})
Leguminosae (&)
Leguminosae (&)
Leguminosae (32}
Liliaceae (¥3%F})
Liliaceae (33}
Liliaceae (¥)33})
Magnoliaceae (543}
Moraceae (EU5-31)
Moraceae (B3}
Moraceae (-3}
Myrsinaceae (A-&-$-31)
Oleaceae (Y534
Oleaceae (EF#|U+H-3H
Pinaceae (&=U-31)
Staphyleaceae (ZFUH-3})
Staphyleaceae (L5453
Styracaceae (&2}
Styracaceae (H]Z&U-53})
Theaceae (X3}
Theaceae (X3}
Theaceae (AFHH-F-31)
Theaceae (AFHF-3)
Urticaceae (#]71&3})
Urticaceae (2]7]1&3})

Rhus javanica (F15)

Nerium indicum (F5%)

Nerium indicum (F51E)
Eleutherococcus sessiliflorus (223 U-+5-)
Euonymus hamiltonianus (A5
Euonymus hamiltonianus (Zr2A-5)
Commelina communis (552)73E)
Artemisia japonica (RI¥]%)
Crassocephalum crepidioides (5318
Youngia japonica (PEZ]H]o])
Cornus officinalis (A
Trichosanthes kirilowii (SF=El2])
Mallotus japonica (S U+-)
Mallotus japonicas (18 W+5)
Quercus acuta (F7H )
Quercus acuta (F7H )
Leonurus japonicas (& 5.%)
Mosla punctulata (E71&)

Akebia quinata (259 =)

Akebia quinata (2-5932)
Pueraria lobata (%)

Amorpha fiuticosa (ZAVIHE])
Amorpha fruticosa (SAIBIAE])
Robinia pseudoacacia (CF7HA W)
Robinia pseudoacacia (CF7HAU-)
Wisteria floribunda (-&)

Wisteria floribunda (-&)

Wisteria floribunda ()
Convallaria keiskei (SW<%)
Smilax sieboldii (37X 2)
Smilax sieboldii (%3 71A =)
Magnolia denudate (=)

Ficus erecta (135

Ficus erecta (135

Morus alba (3Y5)

Ardisia japonica (RF5-5)
Ligustrum obtusifolium (F5U5-)
Forsythia koreana (7\\+2])

Pinus densiflora (2VHF)
Euscaphis japonica (F2.F)
Euscaphis japonica("@ 2.31))
Styrax obassia (&5 U5

Styrax obassia (&5 W)

Eurya japonica (A+2=8| T UH-5-)
Camellia japonica (5% 5)
Camellia japonica (‘55)
Eurya japonica (A+2=8| 3 U-5-)
Boehmeria spicata (Z7) 2U+)
Boehmeria nivea (2ZA]E)
Aminoguanidine (Positive Control)

Twigs and leaves
Stems

Twigs and leaves
Stem

Leaves

Twigs

Whole plants
Whole plants
Whole plants
Whole plants
Twigs and leaves
Stem and leaves
Stems

Twigs and leaves
Leaves

Stem

Whole plants
Whole plants
Leaves

Stems

Stem and leaves
Leaves

Stems

Leaves

Twigs

Leaves

Twigs

Flowers

Whole plants
Leaves

Stems

Twigs

Stems

Twigs and leaves
Fruits

Whole plants
Twigs and leaves
Leaves

Twigs and leaves
Stems

Twigs and leaves
Stems

Twigs and leaves
Twigs and leaves
Stems

Leaves

Stem

Whole plants
Whole plants

1.90+0.08

> 50

50

50

50

50

> 50
49.04+2.39

> 50
45.09+4.49

> 50

> 50

> 50
7.10+0.79
14.27£1.52
8.20+0.61

> 50
22.58+1.52

> 50
40.63£0.55

> 50

> 50

> 50
38.22+3.12

> 50

> 50

> 50

> 50

> 50

> 50

> 50
21.99+0.26

> 50

> 50

> 50
13.67+1.54

> 50
32.79+0.86
42.7542.12

> 50

> 50

> 50
37.94+1.48
19.48+0.57
36.94+2.06
20.57+1.45
4.23+0.14

> 50
7.27+0.57

76.47

>
>
>
>

ICy, values were calculated from the dose inhibition curve.
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