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Screening of Herbal Medicines from China and Vietnam with Inhibitory
Activity on Advanced Glycation End Products (AGEs) Formation (IV)
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Abstracts — Advanced glycation end products (AGEs) have been implicated in the development of diabetic complications. The
AGEs inhibitors or cross-link breakers attenuate various functional and structural manifestations of diabetic complications. In
this study, 64 herbal medicines from China and Vietnam have been investigated with an in vitro evaluation system using AGEs
inhibitory activity. Of these, eight herbal medicines (IC,,<50 pg/ml) were found to have strong AGEs inhibitory activity com-
pared with aminoguanidine (14 days, 1C;,=75.98 nug/ml; 28 days, 1C,,=88.27 ug/ml). Particularly, four herbal medicines, Bud-
dleja officinalis (whole plant), Syzygium cuminii (leaf), Eugenia caryophyllate (seed), and Paeonia suffiuticosa (root) showed
more potent inhibitory activity (approximately 5-6 fold) than the positive control aminoguanidine.
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Table I. Inhibitory activity of alcohol extracts of the herbal medicines and aminoguanidine on AGEs formation in vitro

Family name or

Scientific name

Part used Habitat

Conc. (ng/ml)

Inhibition (%)

1Cy, (ng/ml)

Positive control 14 days28 days 14 days 28 days 14 days 28 days
Aristolochiaceae  Asarum sieboldii Root China 50 50 0.00+£1.07 -6.96+1.24 1C,,>50 IC,,>50
FHEEd=2h
Orchidaceae Gastrodia elata Tuber China 50 50 10.26+2.12  5.27+0.41 1C,,>50 IC,,>50
(Fx3
Acanthaceae Andrographis Whole  Vietnam 50 50 9.06+0.06  9.38+0.23 IC,,>50 IC,,>50
FAZG d 23 paniculata* plant
Amarantaceae Alternanthera Whole  Vietnam 50 50 -1527+0.12 1.05£0.39 1C,,>50 IC,,>50
HE3 sessilis™* plant
Apocynaceae Alstonia scholaris™ Leaf  Vietnam 50 50 6.98+0.58  -0.74+2.15 1C,,>50 IC,,>50
@5
Apocynaceae Buddleja officinalis ~ Whole  Vietnam 5 5 1.46+3.36  -5.56+0.48 8.93 17.60
FF=2h plant 10 10 66.47£0.29 10.43+0.48

25 25 96.11+0.61 85.48+0.60
Araceae Pinellia ternata Tuber China 50 50  -5.39+0.77 6.73+0.20 1C,,>50 ICs, >50
(=8
Asclepiadaceae Calotropisgigantea™ Leaf  Vietnam 50 50  -634+0.16 -7.91+0.34 1C,,>50 IC,,>50
(34571 3
Boraginaceae Heliotropium Whole  Vietnam 50 50  -9.00+0.92  1.15+0.08 1C,,>50 IC,,>50
R =13}) indicum’* plant
Chenopodiaceae ~ Chenopodium Aerial part Vietham 50 50 2.79+0.84 -7.38+0.16 IC,, >50 IC,,>50
(Mol ambrosioides*
Schisandraceae Schizandra chinensis ~ Stem China 50 50  38.05+0.95 3.26+0.63 1C,,>50 IC,,>50
CRPISE
Compositae Siegesbeckia Aerial part China 50 50  -5.35+0.67 -9.63+0.92 1C,,>50 IC,,>50
(=3t pubescens
Compositae Taraxacum Whole  China 50 50  -0.61+0.46 -0.61+£0.46 1IC,,>50 ICs,>50
(=3t mongolicum plant
Convolvulaceae Ipomoea aquatica* Whole  Vietnham 50 50  -2.60+0.27 -7.10+3.72 1C,, >50 IC,,>50
(23} plant
Convolvulaceae Ipomoea batatas Aerial part Vietham 50 50 -10.8442.32 8.45+0.58 1C,,>50 IC,,>50
GIE=))
Cucurbitaceae Cucurbita pepo* Leaf,  Vietham 50 50  -8.55+0.44 -10.57+0.44 1C,,>50 IC,,>50
(9F=h Stem
Cucurbitaceae Momordica Fruit ~ Vietham 50 50  -17.00+1.30 -15.32+4.05 IC,,>50 IC,,>50
#h charantia
Elaeagnaceae Elaeagnu slatifolia Leaf,  Vietham 50 50  11.42+1.74 4.81+0.65 1C,,>50 IC,,>50
(R Stem
Euphorbiaceae Euphorbia hirta* Whole  Vietham 2.5 10 -1.91+0.98 -4.82+043 17.02 42.67
(H=3h) plant 5 25 5.81£0.31  16.25+0.98

25 50  78.93+0.16 63.91£1.05
Euphorbiaceae Ricinus communis  Aerial part Vietham 50 50  35.06x1.39 20.14+£0.31 IC,,>50 IC,,>50
(tH=2h
Fabaceae Gleditsia australis Seed, Vietnam 50 50 14.53+0.21  0.26+0.23 1C,, >50 IC,,>50
& Pericarp
Fabaceae Mimosa pudica* Leaf,  Vietnam 50 50 23.61+0.71 14.41+£0.45 1Cy,>50 ICs, >50
(F3) Stem
Fumariaceae Corydalis Tuber China 50 50 0.68+0.34  0.77+0.37 1C;,>50 IC,,>50
(=23 turtschaninovii
Labiatae Perilla frutescens Seed China 50 50 -0.32+2.16 -12.04+0.62 I1C,,>50 ICs, >50

FZ

var. japonica
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Table I. Continued
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Family name or

Scientific name Part used Habitat

Conc. (ng/ml)

Inhibition (%)

1Cy, (ng/ml)

Positive control 14 days28 days 14 days 28 days 14 days 28 days
Labiatae Perilla frutescens Stem China 50 50  14.50+0.50 -13.95+0.37 ICs,>50 ICs,>50
FEEH var. japonica
Lamiaceae Ocimum basilicum* Aerial part Vietnam 50 50  -2.07+0.49 -1.91+0.10 IC,,>50 IC,,>50
F=
Lamiaceae Salvia miltiorrhiza Root China 2.5 10 -8.10+0.93 12.09+0.79 12.41 27.82
(BEZ3 10 25 38.77+0.21 45.41+£1.45

25 50 114.72+0.97 95.74£1.30
Lauraceae Lindera strychnifolia  Root China 50 50  17.55+0.80 0.72£1.30 IC,,>50 IC,,>50
(U
Liliaceae Fritillaria Bulb China 50 50 -14.22+0.60 -6.98+0.11 IC,,>50 ICs,>50
M3hH ussuriensis
Loganiaceae Buddleja officinalis ~ Whole China 5 1.25  -6.99+1.97 -20.97+0.66 17.55 29.59
(MFd = plant 10 25 17.05+1.05 57.76+0.79

25 50  83.22+0.30 85.91+0.30
Malvaceae Abutilon indicum Seed  Vietnam 50 50  -13.31£3.64 -3.10£0.33 1C,, >50 IC,, >50
Gy
Meliaceae Aglaia odorata Leaf  Vietnam 50 50 -10.73%1.61 10.02+1.66 1Cs,>50 ICs, >50
(e )
Myrtaceae Curcumae longae Root  Vietham 10 50 -2.34+£1.21 21.58+0.13 42,69 IC,, >50
(=3 25 25.44+0.79

50 60.23+0.70
Myrtaceae Syzygium cuminii* Leaf  Vietham 2.5 5 10.61£0.22 16.49+0.16  9.15 14.82
(EF%) 5 10 24.56+0.29 36.3340.15

10 25 5527+0.27 82.63+0.20
Nyctaginaceae Mirabilis jalapa Leaf, Vietnam 50 50 3.74+0.38 11.38+0.29 1C,,>50 IC,,>50
(B2} Stem
Papaveraceae Argemone mexicana Aerial part Vietham 50 50  -1.20£1.71 -7.65£2.48 1C,,>50 IC,>50
(Fv 2
Plantaginaceae Plantago major* Whole  Vietham 10 50 1.26+0.42 20.31£0.53 4147 1C,,>50
(A7 03} plant 25 29.36+1.26

50 61.23+0.32
Poaceae Hordeum vulgare Seed China 50 50 -25.55+1.04 -12.81+0.61 1C,,>50 IC,>50
(3He3h)
Poaceae Coix lacryma-jobi ~ Aerial part Vietham 50 50  -3.8542.45 -10.26+1.22 IC,, >50 IC, >50
CED
Portulacaceae Portulaca oleracea® Whole  Vietnam 50 50  -1.54+1.33 -10.16£1.86 IC,,>50 IC,>50
(ARE3h plant
Ranunculaceae Paeonia japonica Root China 5 50 9.20+0.16  28.49+0.68 30.81 ICy, >50
(Mgl oA 3 25 37.43+£0.27

50 82.97+0.69
Ranunculaceae Coptis chinensis Root China 50 50  -26.68+1.97 -22.38+0.60 IC,,>50 IC,>50
(Pl obA B 2t
Ranunculaceae Paeonia suffruticosa  Root China 5 5 18.20+0.87  3.36+1.62 13.93 17.20
(Ml olAln] 3 10 10 41.14+0.85 24.47+1.97

25 25 85.69+0.72 78.83+0.50
Rosaceae Prunus armeniaca Seed China 50 50  -14.13+£1.30 -8.73£0.90 1C,,>50 IC,>50
CRED
Rosaceae Prunus mume Seed China 50 50  22.01+0.98 -5.49+0.69 IC,,>50 IC,>50
(33
Rubiaceae Mussaenda Leaf, Vietnam 50 50  27.15+0.71 -0.17£0.83 1C,, >50 ICs,>50
FHFAY3 pilosissima Stem
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Table 1. Continued
Fam‘il.y flame or Scientific name  Part used Habitat Cone. (ng/ml) [nhibition (%) 1Cs (ng/mi)
Positive control 14 days28 days 14 days 28 days 14 days 28 days
Rutaceae Citrus junos Fruit China 50 50 -3.59+1.82 -4.87+0.50 1C,,>50 IC,>50
(&3
Rutaceae Citrus reticulata Pericarp  China 50 50 0.00+1.07 -12.72+0.35 1C,,>50 IC,,>50
(£33
Rutaceae Euodia lepta™ Leaf  Vietnam 2.5 50 9.39+0.64 31.42+0.28 4831 ICy, >50
() 5 18.07+0.72
50 51.19+0.72
Sapindaceae Cardiospermum Whole  Vietnam 50 50  41.60+1.13 10.76+£2.07 1C,,>50 IC, >50
(FAF halicacabum* plant
Sapotaceae Chrydophyllum Leaf  Vietnam 50 50  48.53+0.48 3.43+2.48 1C,,>50 IC,>50
(AFEER cainito
Scrophulariaceae ~ Rehmannia Root  Vietham 50 50 -16.53£3.45 -3.40+£0.16 IC,,>50 ICy,>50
GE ) glutinosa
Scrophulariaceae  Scoparia dulcis Whole  Vietham 50 50  -1.832.01 19.63+0.23 IC,, >50 ICs,>50
(&4 plant
Scrophulariaceae  Eugenia Seed  Vietnam 2.5 5 -1.24+0.40  -3.62+0.40 7.34 15.96
(4= Caryophyllate* 5 10 24.65+0.23 36.14+0.40
10 25 78.38+0.67 84.79+0.33
Solanaceae Solanum nigrum* Whole  Vietnam 50 50  3.00£0.42  3.63+0.23 1C,,>50 IC, >50
D) plant
Sterculiaceae Helicteres Leaf, Vietnam 50 50 36.24+0.58 8.57+0.36 1C,,>50 ICs,>50
HoFI angustifolia Stem
Umbelliferae Saposhnikovia Root China 50 50  27.67£1.84 -91.11+0.20 IC,, >50 ICs,>50
(M2 divaricata
Umbelliferae Bupleurum chinense ~ Root China 50 50  -9.97+0.31 -16.85+0.50 IC,,>50 ICs,>50
(g
Verbenaceae Clerodendrum Leaf, Vietnam 10 50  -5.71£0.86 -0.22+2.25 4494 1C,, >50
(PR EH paniculatum* Stem 25 4.29+1.25
50 62.86+0.86
Verbenaceae Duranta repens* Leaf, Vietham 10 10 -7.95+0.44 048+0.60  41.50 4724
(PR EH Stem 25 25 17.15+0.77 10.60£0.39
50 50  66.67+0.44 56.70+0.88
Aminoguanidine 555 74  36.14+1.96 43.50+0.85  75.98 88.27
74 92.5 47.27£148 5231+1.15
925 111  62.44+0.89 60.01+0.75

ICs, values were calculated from the dose inhibition curve.
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