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Screening of Herbal Medicines from China with Inhibitory Activity on
Advanced Glycation End Products (AGEs) Formation (VI)

Yun Mi Lee, Young Sook Kim, Joo Hwan Kim ™ and Jin Sook Kim*
Diabetic Complications Research Center, Division of Traditional Korean Medicine (TKM) Integrated Research,
Korea Institute of Oriental Medicine, Daejeon 305-811, Korea,
IDepartment of Life Science, Kyungwon University, Seongnam, Kyonggi-do 461-701, Korea

Abstracts — Advanced glycation end products (AGEs) has been shown to play an important role in the development of the dia-
betic complications. The AGEs inhibitors or cross-link breakers attenuate various functional and structural manifestations of
diabetic complications. In this study, 69 China herbal medicines have been investigated with an in vitro evaluation system using
AGEs inhibitory activity. Of these, 28 herbal medicines (IC5,=<50 pg/ml) were found to have stronger AGEs inhibitory activity
compared with aminoguanidine (IC5;=59.77 pg/ml). Particularly, 5 herbal medicines, Camptotheca acuminata (stem, leaf),
Eurya groffii (stem, leaf), Cornus Capitata (leaf), Mucuna birdwoodiana (root), Nelumbo nucifera (fruit, seed) showed more
potent inhibitory activity (approximately 6-27 fold) than the positive control aminoguanidine.

Key words — Advanced glycation endproducts (AGEs), Diabetic complications, Herbal medicines
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Table I. Inhibitory activity of ethanol extracts of the herbal medicines and aminoguanidine on AGEs formation in vitro

Kor. J. Pharmacogn.

Family name Scientific name Part used Conc. (pg/ml) Inhibition (%) ICs, (ng/ml)
Amarantaceae Achyranthes Asper leaf 10 -16.91+0.60 >50
Gl $< 25 -15.53+0.55

50 -12.01+0.83
Adiantaceae Adiantum davidii whole plant 10 4.13£1.21 >50
E2 2 ) CEEREN 25 14.28+0.36

50 46.11+0.81
Compositae Artemisia anomala aerial part 10 12.87£1.98 34.28
= (%) 25 32.21+1.96

50 76.28+0.75
Loganiaceae Bauhinia brachycarpa leaf, stem 5 -14.96+0.21 21.17
(mFd=h (OHE &AI7H 10 2.47£0.32

25 66.13+0.42
Scrophulariaceae Brandisia hancei branch, fruit 5 9.90+0.30 15.23
GRAED @HB7E5) 10 38.58+1.96

25 81.93+0.54
Nyssaceae Camptotheca acuminata stem, leaf 1.25 25.66+1,06 2.05
Ak CERBR=S) 2.5 54.01+0.19

10 83.00+0.48
Leguminosae Campylotropis polyantha leaf, stem 10 6.01+0.81 47.61
@3 (223} 25 17.61+0.77

50 54.61+1.46
Compositae Carpesium nepalense whole plant 10 -7.64+2.37 >50
(=3t (HEtel 7 4) 25 -1.57+2.70

50 4.39+3.17
Celastraceae Celastrus gemmatus stem, leaf 10 -7.794£3.69 44.89
(=d =3 (e As) 25 12.90+5.55

50 59.84+1.78
Ulmaceae Celtis tetrandra twig, leaf 10 -1.14+6.83 >50
A=A B R=Ne 3] <) 25 20.06+1.22

50 34.26+3.43
Plumbaginaceae Ceratostigma minus whole plant 5 16.01£1.85 17.50
(AR 7 )3} (G sk 10 27.24+0.98

25 71.55+2.09
Chenopodiaceae Chenopodium foetidum whole plant 10 5.46+1.92 >50
(HotF3h Eeh 25 10.38+2.82

50 19.34+1.79
Ranunculaceae Cimicifuga mairei root 10 -2.54£1.02 >50
GIR =R ) EA % 25 2.79+1.83

50 9.21+3.79
Thymeleaceae Edgeworthia gardneri seed 10 -29.00+4.12 >50
CEEUEh Gak=0) 25 -18.02+1.98

50 -7.70+0.22
Cornaceae Cornus Capitata leaf 2.5 13.22+1.0 6.22
EEUEa (FAALZR3D 5 49.71+0.87

10 77.53+0.45
Rosaceae Cotoneaster dammeri leaf, stem 5 17.40+0.67 13.25
ol A 10 39.90+3.45

25 93.66+0.81
Rosaceae Cotoneaster glaucophylus leaf, stem 5 7.91+£2.89 15.93
(A 10 21.80+1.58

25 88.20+0.57
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Family name Scientific name Part used Conc. (ng/ml) Inhibition (%) ICs, (ng/ml)
Ericaceae Craibiodendron yunnanense  leaf, stem 5 11.12+2.27 16.86
FZE 3 (G713 10 17.36+4.42

25 82.08+1.36
Rosaceae Crataegus scabrifolia fruit 10 -7.93+7.90 >50
(B3} SR 25 0.57£9.12

50 22.42+5.65
Asclepiadaceae Cynanchum paniculatum aerial part 10 0.72+2.45 >50
=73 Arsidh 25 7.61x1.12

50 12.42+0.54
Boraginaceae Cynoglossum amabile leaf 10 -1.46+1.14 >50
HN A2 EFHELR) 25 1.28+0.42

50 20.04+0.16
Fabaceae Dumasia villosa whole plant 10 7.97+1.34 >50
&= (FrEAFST) 25 12.31+1.04

50 26.46+1.96
Compositae Eclipta prostrate aerial part 10 19,95+1.71 36.1
(=3t BF4Ex) 25 37.49+£2.90

50 65.84+1.27
Labiatae Elsholtzia fruticosa whole plant 10 12.18+£3.30 33.59
EF=3 A=A 25 28.78+1.80

50 81.294+2.72
Labiatae Elsholtzia rugulosa whole plant 10 14.10+£2.14 44.57
FE=3 et 25 28.77+1.10

50 56.03+3.10
Theaceae Eurya groffii stem, leaf 0.5 0.97+3.31 2.17
FEah =) 1.25 8.89+5.65

2.5 64.87+1.82
Rutaceae Evodia officinalis fruit 10 -1.47+11.86 38.83
(£33} (L5 25 29.42+3.30

50 67.65+0.23
Moraceae Ficus tikoua whole plant 10 0.11+1.74 >50
(EUFE3h & ED 25 -0.72+1.71

50 -1.10+1.68
Gentianaceae Gentiana veitchiorum flower 10 11.81£1.11 >50
(&= (FFAEd) 25 24.06+2.71

50 37.53+0.58
Leguminosae Gleditsia japonica twig 10 10.30+3.03 38.13
E#H FIUHE) 25 41.59+3.13

50 61.66x1.11
Composita Gynura Segetum whole plant 10 -13.69+0.72 >50
(F3}3h) A x) 25 -15.78+0.57

50 -14.87+0.96
Caryophyllaceae Gypsophila oldhamiana root 10 -4.90+2.74 >50
A1=3h (thE) 25 -3.29+4.05

50 -0.70+£2.24
Rubiaceae Hedyotis diffusa aerial part 10 7.35+1.79 >50
&EFAY (M=) 25 15.76+0.82

50 26.92+0.90
Flacourtiaceae Hydnocarpus anthelmintica fruit 10 6.13+£1.20 >50
A A3 D) 25 10.54+0.41

50 12.78+0.80
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Family name Scientific name Part used Conce. (ug/ml) Inhibition (%) IC;, (ng/ml)
Leguminosae Indigofera hancockii leaf, stem 10 2.75+1.28 >50
E) G 25 14.18+0.64

50 43.43+0.59
Fabaceae Indigofera pseudotinctoria stem, leaf 10 -11.1745.07 >50
E (Folx) 25 1.54+2.20

50 20.56+2.95
Labiatae Isodon polystachys whole plant 10 3.85+1.93 >50
(EF=Z3 25 10.05+2.64

50 33.09+0.23
Solanaceae Leptodermis pilosa whole plant 10 1.09+1.51 >50
e (GRS 25 3.09+1.69

50 5.64+1.07
Caprifoliaceae Leycesteria formosa whole plant 10 11.79+0.61 >50
(=7 (FAHA L) 25 17.18+2.03

50 47.30+16.19
Oleaceae Ligustrum compactum branch, fruit 10 7.83+2.57 >50
(BFEEah G IEED) 25 18.45+1.15

50 43.18+3.21
Oleaceae Ligustrum lucidum leaf 10 -10.16+0.36 >50
(EF AL (AT 25 0312075

50 35.69+0.75
Borraginaceae Lithospermum erythrorhizon  root 10 16.61x1.04 >50
A A3 A A)) 25 25.36+3.09

50 43.41+1.76
Lauraceae Litsea pungens branch 5 15.67+1.63 16.91
(U3 (B7FA 10 25.34+0.90

25 75.86+1.43
Caprifoliaceae Lonicera Japonica leaf, flower 10 -6.47+0.45 36.43
(153 F2215) 25 28.71+0.33

50 77.27+0.33
Labiatae Lycopus lucidus aerial part 10 -20.13+0.36 >50
F=3 &A= 25 -19.81+0.72

50 -10.18+0.77
Ericaceae Lyonia ovalifolia leaf, stem, 5 7.84+2.55 19.40
Fgg 3 ) fruit 10 16.01+0.11

25 67.32+0.30
Fabaceae Millettia velutina stem, leaf 5 -1.94+3.67 21.66
@3 (T F) 10 80.08+6.46

25 61.88+4.43
Leguminosae Mucuna birdwoodiana root 2.5 1.79+3.28 7.59
E#H (M3}-5mhE) 5 27.89+1.71

10 71.54+1.49
Nymphaceae Nelumbo nucifera fruit, seed 2.5 -4.55+2.16 8.73
Fd3h GES 5 11.72+2.80

10 62.99+1.71
Crassulaceae Orostachys japonica whole plant 10 -22.24+3.31 >50
EYUE HF94) 25 -13.33+0.96

50 17.56+2.63
Bignoniaceae Oroxylum indicum seed 5 8.85£1.73 21.99
(543t EzH) 10 18.06+3.20

25 58.05+2.23
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Family name Scientific name Part used Conce. (ug/ml) Inhibition (%) IC;, (ng/ml)
Ericaceae Pieris formosa twig, leaf 5 6.98+13.82 14.45
R =) G 10 35.71£5.90

25 92.94+3.92
Cupressaceae Platycladus orientalis seed 10 -11.4240.62 >50
(EWE T} 2l 25 -14.23£0.12

50 -13.75£0.59
Pteridaceae Pteridium excelsum whole plant 10 2.45+1.94 >50
(2] 7 @) 25 11.10+0.66

50 41.78+0.77
Rosaceae Pyrus pyrifolia fruits 10 20.76+1.14 >50
g ah EUE) 25 16.78+4.26

50 25.91+0.70
Rubiaceae Rubia cordifolia whole plant 10 4.40+2.65 >50
(£33 EAZEAY) 25 11.47+5.68

50 20.34+2.07
Caprifoliaceae Sambucus chinensis leaf, stem 10 -13.56+4.35 >50
(153 %) 25 -12.11+4.53

50 -5.16+6.44
Compositae Saussurea deltoides whole plant 10 -7.50+£2.99 >50
ExEN (g =) 25 -2.8243.01

50 13.78+4.12
Compositae Saussurea Laniceps whole plant 10 -3.63+1.32 >50
(=3}ah (AFd4E3} 25 6.33+2.61

50 24.12+0.76
Labiatae Scutellaria orthocalyx whole plant 10 -2.10£1.14 36.28
Eax) (&3 25 33.62+3.24

50 73.92+1.89
Selaginellaceae Selaginella pulvinata whole plant 10 12.99+2.87 >50
(Fx£3h (A 25 18.22+0.68

50 25.25+2.11
Pedaliaceae Sesamum  indicum fruit 10 -6.39+2.20 >50
CUED &) 25 8.37+2.28

50 27.70+0.60
Liliaceae Smilax menispermoidea leaf, stem 10 12.22+1.19 >50
€EED) Cd %) 25 16.20+0.58

50 18.37+0.25
Menispermaceae Stephania Delavayi aerial part 10 -6.45+0.65 >50
713 (&H) 25 1.91+£0.41

50 20.43+0.65
Rosaceae Stranvaesia davidiana stem, leaf 10 40.02+2.69 >50
(A& 2 EF) 25 40.89+30.7

50 45.50+2.61
Gentianaceae Swertia macrosperma whole plant 10 -8.55+3.46 >50
Ca ) (TR B 25 2.10£3.70

50 19.36+1.39
Zygophyllaceae Tribulus terrestris fruit 10 -8.74+£3.56 >50
CHRED) (F7H) 25 -5.96+4.19

50 -2.46+0.77
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Family name Scientific name Part used Conc. (png/ml) Inhibition (%)  ICy, (ng/ml)
Celastraceae Tripterygium hypoglaucum leaf, stem, fruit 5 13.15£1.94 16.04
(et =7 (228 10 28.09+2.08

25 80.95+0.28

Rutaceae Zanthoxylum acanthopodium  stem, leaf 2.5 16.38+£0.26 24.93
(&3 (EA38kx) 5 21.1843.68
25 50.04+5.85

Aminoguanidine 37 39.12+2.87 59.77
(Positive Control) 55.5 48.66+1.89
74 56.30+1.87

ICy, values were calculated from the dose inhibition curve.

DMSO (Sigma, St. Louis, MO, USA)°ll &38| A]# stock
solutiong ZA|5I31 2™ FHFE DMS02| =71 0.2%7} =
=2 15% TWEEN 80 (Sigma, St. Louis, MO, USA)& <}
o7 3zl ARGsIGlth &0l o] 83F ek H 2 9
Ak 19 2 53 kS ARSIt

In vitro®llM =B stitE WX s M8 - Vinsondt
Howard™'¢] W& Wasle] 43S AAsiginh & 43
o A]:= 50 mM phosphate buffer (pH 7.4)0l &3]A17110
mg/ml®] -3 LT (bovine serum albumin, Sigma) 0.7
mlZF 0.2 M9] fructose®} glucose 0.1 mlS o3& FE2] F
Z502 mi A EFste] 1 mle] H=S A3t o]
£ 37°ColA 14Y &<t &3t vEGAIZ T o] W 50 mM
phosphate buffero] 0.02% sodium azideZ o] 717k &
QF whe|gjote] AS WSSt Y RO RE FEE
Al HEFshHE AAAIR] aminoguanidines AH8-3}
AT} Bl Y Fofl = spectrofluorometric detector (Bio-TEK,
Synergy HT, USA)E ©|-&slo] FFEs SA U (Ex -
350, Em : 450 nm). & AlS+= triplicateZ 431 IC,,
o= ALk AT

A o @

AA=25E HFIsH=E A8 oA o=
8l F=2t 6958 e FE=S
Sto] Table 19 22 23S AUt A thx oFf
aminoguanidine®] ICy, %t (59.77 pg/mlys ZAHZ s,
Z=°| IC,, 7kl 50 pg/mle]st o &5o] vkl dAets)

AT} Table [o14] Ho] F&= 7 7o) 28%9] A& &
EfA ICy, 7ol 50 pg/mlolstz HF G A3 A3

IS B, 2 FollX Camptotheca acuminata®) <71,
A (205 pg/ml), Eurya groffiie] <71, 9 (2.17 pg/ml), Cornus
Capitata®] 2 (6.22 pg/ml), Mucuna birdwoodiana®] -
(7.59 pg/ml), Nelumbo nucifera®] B, S} (8.73 ug/ml) 5
9| F2E IC,, #°] 10 ug/ml ©]3L=Z aminoguanidine:
o} oF 627H o] gk B0l UeS & AUUTH
Camptotheca acuminate’s F423*0& 7NAH, 283
SRFEE9] gotasMo] BT}, Cornus Capitata
o] B A7? @ e, oo dhtole s &4
3 F2}9] alkaloids AE A77F BR1HATh Mucuna
birdwoodiana®] W=&71< T4 AEHo 2 &5 7
£ 59 #d 55, AgEl AH8-E 2EXZ isoflavone
glycosides, Triterpenes 52| A& A7} B = ek >
Nelumbo nucifera S=tox %5 FFo 7 MAAS &
HE, Y, 8% ) e A S| 2%om,
FHZolle FEE SIHEA & HIV &5 in vitro) in
vivoll A Ql&d HHIE FXIA7|AL 998 2dsh= 8%
o] BIHAT ™ Ewrya groffii o B3 AT o1H7A)
HugR] efgkom 9] AF¥ 559 HETEsh=E A4 o
A &% 2 858 YeRlle f1 4wl tigh it o]
A A eFo} o] thgk A Al A7t HQsithal AFRE
th 2 A e o8 A EZRE AL g% 5
gk HEEshike A8 AsiAl $RE dael] 9% 7%
ZAEE 482 F o, GRS oI % XEA A
of o]g= F UL Aol

4 =

71o] ol F= o A& 6959 e FEE0]
in virrool| A HEFsEE A a5l A=A L
A3} 28%F0] WPNE¢ aminoguanidine? th 53 &%

o] S FRISIHI, 21 F Camptotheca acuminata (Z7,

), Eurya groffii (£71, 9), Cornus Capitata (%), Mucuna
birdwoodiana (£2)]), Nelumbo nucifera (8, £2h) 5 5%
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