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Abstract —

Advanced glycation end products (AGEs) have been postulated to play a central role in the development of diabetic

complications. A variety of different agents that inhibit AGEs have been under investigation. In this study, 111 herbal medicines
from China have been investigated with an in vitro evaluation system using AGEs formation inhibitory activity. Of these, 9
herbal medicines (IC,,: <5 pg/ml) were found to have significant AGEs formation inhibitory activity. Particularly, herbal med-
icines Barleria cristata (leaves), Calotropis gigantea (stems), Ardisia virens (leaves), Dalbergia yunnanensis (leaves)
Pittosporum runcatum (leaves), Ardisia japonica (leaves), Rhododendron racemosum (twigs), Oxyria sinensiss (aerial parts),
Pyrrosia calvata (whole plants), showed more potent inhibitory activity (approximately 15-40 fold) than the positive control

aminoguanidine (IC,,: 76.47 pg/ml).
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Table I. Inhibitory activity of the ethanol extracts of the herbal medicines on AGEs formation in vitro
Conc. Inhibition IC
Family name Scientific name Part used 0
Y (ug/ml) (%) (ug/ml)
1 16.28+1.09
Acanthaceae (F]AL2]W%3}) Barleria cristata Leaves 2.5 27.36+£0.30 4.97+0.10
5 50.71+0.79
Apocynaceae (=23 Trachelospermumaxillare Leaves 75 34.34+1.66 >75
25 1.51+2.04
Apocynaceae (8==3}) Trachelospermumaxillare Twigs 50 30.73£1.57 70.44+1.52
75 53.75£1.90
Aquifoliaceae (ZFBYF3) Ilex centrochinensis Leaves 75 15.88+1.67 >75
Aquifoliaceae (ZFBYF3) Ilex centrochinensis Twigs 75 12.54+4 .41 >75
2.5 5.72+1.34
Araceae (3 Rhaphidophora decursiva Leaves 5 49.69+1.36 7.72+0.38
10 58.93+£3.32
Araceae (23} Rhaphidophora decursiva Twigs 75 24.02+2.19 >75
Araceae (3 Rhaphidophora megaphylla Leaves 75 26.48+2.99 >75
Araceae (3} Rhaphidophora megaphylla Twigs 75 35.26+3.13 >75
10 29.21+1.70
Araliaceae (F51Y5) Schefflera venulosa Leaves 25 26.18+0.95 36.25+0.75
50 69.15+1.51
2.5 15.18£2.92
Asclepiadaceae (¥}5=712] 2} Calotropis gigantea Leaves 5 31.07+£2.68 7.76+0.12
10 65.07+0.60
1 44.70£105
Asclepiadaceae (¥}5=712] 3} Calotropis gigantea Stems 2.5 54.53£1.05 2.08+0.32
5 57.71£1.65
Asparagaceae (o}2=¥}2}l 7 23}y Aspidistra fenghuangensis Whole plants 75 -34.46+1.48 >75
5 19.32+2.67
Asteraceae (=3}3}) Saussurea stella Maxim. fruits 10 34.17£2.19 21.9940.75
25 53.93+1.00
Betulaceae (AF2H )53} Betulautilis Leaves 75 19.30+0.85 >75
Betulaceae (A2 Betula utilis Stems 75 32.04+1.14 >75
25 33.16+0.46
Bombacaceae (FoF3}) Bombax malabaricum Leaves 50 45.88+0.84 62.81+1.83
75 54..60+1.16
Buxaceae (3] %53} Buxus henryi Twigs 75 46.97+0.17 >75
Buxaceae (3] %53} Pachysandra terminalis Whole plants 75 -20.29+2.06 >75
Celastraceae (=293} Euonymus hederaceus Leaves 75 -5.39+1.02 >75
Celastraceae (.=} Euonymus hederaceus Twigs 75 23.23+1.91 >75
10 16.68+2.13
Celastraceae (=23} Euonymus nitidus Leaves 25 32.62+1.13 44.46+2.97
50 54.96+3.39
10 43.76+£2.23
Celastraceae (=23} Euonymus nitidus Twigs 25 52.57+2.82 21.2743.94
50 63.66+0.17
5 30.33+1.30
Celastraceae (:=891 =3} Euonymus microcarpus Leaves 10 44,98+2.25 21.59+2.80
25 53.34+1.00
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Table 1. Continued
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. L Conc. Inhibition IC
Family name Scientific name Part used 30
g (ng/mi) (%) (ng/mi)
2.5 29.10+1.30
Celastraceae (=293} Euonymus microcarpus Twigs 5 46.79+2.21 6.56+0.21
10 64.30+22.57
Celastraceae (=2 =3} Euonymus carnosus Twigs 75 12.38+58.33 >75
Compositae (=73}3}) Synotis nagensium Leaves 75 26.7142.65 >75
10 13.05+1.19
Compositae (=73}3}) Synotis nagensium Twigs 25 32.31£1.36 37.90+0.83
50 66.36+1.43
25 29.24+2.39
Compositae (=73}3}) Cyathocline purpurea Twigs 50 46.69+0.68 55.59+0.83
75 62.76+0.65
Compositae (=73}3}) Vernonia parishii Leaves 75 41.12+0.00 >75
Compositae (=3}3}) Vernonia parishii Twigs 75 21.16+0.20 >75
2.5 13.98+1.67
Cyperaceae (Atz3}) Eriophorumcomosum Leaves and stems 5 36.33+0.67 6.90+0.09
10 74.14+1.26
Cyperaceae (Atz23}) Juncus effusus Aerial parts 75 40.08+10.60 >75
25 26.02+0.26
Ericaceae (X&) Rhododendron wardii Stems 5 31.77+0.41 9.63+0.37
10 51.96+1.54
2.5 33.33+1.03
Ericaceae (&3} Rhododendron yunnanense Twigs 5 46.44+0.85 5.40+0.15
10 78.06+1.03
1 7.54x1.17
Ericaceae (&=} Rhododendron racemosum Twigs 2.5 41.94+1.25 3.70+0.13
5 64.77+£3.67
Euphorbiaceae (t=3}) Macaranga indica Twigs 75 42.15+1.95 >75
2.5 32.77+1.12
Fabaceae (3-31}) Bauhinia brachycarpa Twigs 5 49.96+3.66 6.94+0.31
10 57.30£1.07
Fabaceae (3-3}) Sophora dunnii Twigs 75 22.36+3.68 >75
Fabaceae (3-3}) Acacia farnesiana fruits 75 16.85+3.11 >75
Fagaceae (ZU-5-3}) Quercus myrsinifolia Leaves 75 49.66+0.88 >75
Fagaceae (3153 Quercus myrsinifolia Twigs 75 11.16+1.86 >75
Fagaceae (Y53} Quercus glauca Leaves 75 46.42+0.69 >75
2.5 (-)4.89+0.95
Fagaceae (3153} Quercus glauca Twigs 5 15.8848.16 8.99+0.27
10 58.59+0.59
Fagaceae (ZU-5-3}) Castanopsis delavayi Twigs 75 16.09+2.70 >75
25 0.89+0.94
Hamamelidaceae (Z=U5-3}) Loropetalum chinense Leaves 5 16.45+3.48 9.71£0.40
10 52.43+2.89
Hypoxidaceae (3]3EA]2=3}) Curculigo capitulata Leaves 75 23.43+£2.70 >75
Hypoxidaceae (3]32ZA]2=3}) Curculigo capitulata Stems 75 11.25+1.10 >75
Lauraceae (S4-5-3}) Cinnamomum fargesii Leaves 75 43.36+0.64 >75
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Table I. Continued
Conc. Inhibition IC
Family name Scientific name Part used 0
Y (ug/ml) (%) (ug/ml)
Lauraceae (5453} Cinnamomum wilsonii Leaves and twigs 75 47.34+0.43 >75
2.5 6.46+1.91
Leguminosae (3} Indigofera szechuensis Stems 5 27.72+1.00 7.12+0.09
10 78.37+0.79
10 27.26+2.92
Leguminosae (3} Sennasiamea Leaves 25 40.84+2.12 31.05+0.87
50 72.514+0.90
10 13.31+1.55
Leguminosae (%7—-34—) Senna siamea Stems 25 48.46+0.53 38.82+0.43
50 56.64+1.14
2.5 12.88+1.75
Leguminosae (&3} Indigoferapendula Stems 5 23.81+0.81 8.69+0.24
10 59.22+1.71
29.30+0.25
Leguminosae (3} Dalbergia yunnanensis Leaves 2.5 29.63+0.41 3.52+0.30
5 69.77+5.73
10 41.45+0.62
Leguminosae (&3}) Dalbergia yunnanensis Stems 25 46.60+1.77 29.61+£2.01
50 60.11+£0.68
Linaceae (¢}l Tirpitzia sinensis Twigs 75 40.33+£2.91 >75
Malvaceae Hibiscus indicus Twigs 75 23.62+2.80 >75
Moraceae (BU--3}) Ficus sarmentosa Leaves 75 45.43+£3.18 >75
Moraceae (BU--3}) Ficus sarmentosa Twigs 75 17.71+1.76 >75
Moraceae (B3} Ficus tinctoria Twigs 75 11.08+£3.74 >75
Moraceae (B3} Ficus auriculata Leaves 75 46.67+1.23 >75
1 25.11+1.18
Myrsinaceae (X '1::,"——?—-3’,]—) Ardisia virens Leaves 2.5 44.84+0.56 2.93+0.06
5 76.24+073
1 21.65+0.12
Myrsinaceae (Z]—%"—?—-IL]—) Ardisia virens Stems 2.5 38.53+£1.22 6.69+0.02
5 72.36+0.54
Myrtaceae (=3 %3} Psidium guajava Twigs 75 40.33+1.06 >75
Oleaceae (&3F# U531 Ligustrum strongylophyllum Leaves 75 42.59+4.77 >75
Oleaceae (&F#| U5} Ligustrum strongylophyllum Twigs 75 31.99+3.63 >75
Oleaceae (&-FdU-5-3) Ligustrum gracile Twigs 75 24.46+2.45 >75
Pinaceae (&Y53}) Pinuskesiya Leaves 75 19.84+0.69 >75
1 37.1242.42
Pittosporaceae (=4HF3}) Pittosporum truncatum Leaves 2.5 63.15+£2.38 1.93+0.11
5 71.92+1.26
Pittosporaceae (=4HF3}) Pittosporum truncatum Twigs 75 39.43+1.23 >75
Pittosporaceae (&=453}) Pittosporum brevicalyx Leaves 75 38.10+1.36 >75
Pittosporaceae (=173} Pittosporum brevicalyx Twigs 75 37.97+1.51 >75
Poaceae (¥ 3}) Drepanostachyum fractiflexum Aerial parts 75 25.22+1.06 >75
Poaceae (¥ 3}) Anthoxanthum hookeri Aerial parts 75 28.29+2.94 >75
Polygonaceae (P}C]Z 3} Rheum alexandrae Stems 75 39.69+4.16 >75
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Table 1. Continued
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. . Conc. Inhibition IC
Family name Scientific name Part used 50
Y (ng/ml) (%) (ng/ml)
Polygonaceae (V}t] &3} Polygonum chinense Leaves 75 40.16+0.69 >75
Polygonaceae (V}t] &) Polygonum chinense Twigs 75 45.21+1.85 >75
1 13.71£1.92
Polygonaceae (V}t]Z3}) Oxyria sinensis Aerial parts 2.5 30.20+1.67 3.51£0.13
5 74.73+2.55
1 9.58+2.68
Polypodiaceae (2Z3z3}) Pyrrosia calvata Whole plants 25 15.75+5.98 3.88+0.11
5 72.73+2.58
25 33.04+1.00
Primulaceae (%4 %3}) Primulasikkimensis Roots 50 49.26+0.23 58.75+1.96
75 55.82+1.68
1 37.56+1.18
Primulaceae (%3 %3}) Ardisia japonica Leaves 2.5 62.07+1.33 1.93+0.12
5 73.16+1.88
10 9.31+0.44
Primulaceae (%4 %3}) Ardisia japonica Twigs 25 35.05+7.91 38.52+2.55
50 64.39+2.36
Primulaceae (%4 %3}) Myrsine kwangsiensis Aerial parts 75 18.08+0.35 >75
25 0.46+0.55
Primulaceae (%3 %3}) Myrsine kwangsiensis Twigs 50 24.17+0.10 73.20+0.35
75 52.69+0.51
Primulaceae (%3 %3}) Piper betle Leaves 75 19.92+2.33 >75
Primulaceae (%4 %3}) Piperbetle Twigs 75 25.98+0.69 >75
Pteridaceae (5-2]ZLE]3}) Pteris vittata Whole plants 75 44.44+0.58 >75
Rhamnaceae Ziziphus abyssinica fruits 75 37.90+2.05 >75
Rosaceae (%37]3}) Malus rockii Leaves 75 23.91+4.29 >75
Rosaceae (37]3}) Malus rockii Stems 75 14.87+0.78 >75
Rubiaceae (Z5FAU3}) Tarennoidewallichii Leaves 75 27.29+2.97 >75
Rubiaceae (Z5FAU3}) Tarennoidewallichii Stems 75 47.50+1.66 >75
Rubiaceae (AU} Luculia pinceana Twigs 75 46.09+4.95 >75
Rutaceae (3}) Zanthoxylum multijugum Leaves 75 25.08+£3.49 >75
10 13.58+3.47
Rutaceae (+37}) Zanthoxylum multijugum Stems 25 48.25+2.56 38.28+1.61
50 57.51+£2.24
Rutaceae (37} Psilopeganum sinense Whole plants 75 44.44+2.06 >75
Rutaceae (33}) Clausena excavata Leaves 75 25.28+0.42 >75
Rutaceae (33}) Clausena excavata Twigs 75 33.49+0.78 >75
Sabiaceae (W=} Sabia yunnanensis Leaves 75 22.07+2.89 >75
Sabiaceae (W=7} Sabia yunnanensis Twigs 75 13.50+£3.73 >75
10 0.25+2.10
Salicaceae (M=) Populusszechuanica Leaves 25 23.31+1.21 39.914+0.59
50 67.69+1.97
Schisandraceae (27| &}}) Schisandra grandiflora Stems 75 35.55+3.19 >75
2.5 4.58+0.68
Stachyuraceae (% 23}3}) Stachyurushimalaicus Leaves 5 15.64+0.86 9.53+0.03
10 54.35+0.13
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Table I. Continued
. .. Conc. Inhibition IC
Family name Scientific name Part used 0
Y (ng/ml) (%) (ng/ml)

25 22.09+0.71

Thelypteridaceae (X ZLAVe] 3}) Pronephrium gymnopteridifions Leaves 50 44.90+1.82 56.34+0.99
75 66.27+1.38
2.5 13.75+3.26

Thymelaeaceae (B3 Daphneaurantiaca Leaves 5 42.02+2.34 7.49+0.14
10 63.10+0.58
10 16.15+1.77

Thymelaeaceae (2353} Daphneaurantiaca Stems 25 35.43+1.73 33.53+0.65
50 75.18+0.39
25 26.57+1.65

Urticaceae (#71&3}) Pilea plataniflora Twigs 50 45.95+2.53 55.34+0.66
75 65.05+1.74
2.5 9.01+£2.90

Woodsiaceae (+-=%3) Allantodia dilatata Leaves 5 31.30+2.88 7.60+0.16
10 68.17+0.71

Woodsiaceae (+-=%3) Allantodiadilatata Stems 75 34.81+3.47 >75

Aminoguanidine 76.47

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

In vitroOl M = ZEstitE MMXs HE - Vinsont
Howard?2] W< Hgste] 43S AT B 49
oA+ 10 mg/ml-% ¥4 LY (bovine serum albumin,
Sigma)S 0.2 M phosphate buffer(pH 7.4)0ll &3 A]7] 2L
0.2 M9] fructose®} glucoseE # 2|8t th ©] wWf 02M
phosphate bufferl] 0.02% sodium azideE gol ¥-717F &
ok Blelgjote] S WAISHAITE o] ¥Rl &2
= FFIsHHE A AENAQ] aminoguanidineS ¥ &
37°ColA 79 FRF WESAIZTE olw) A89] IC,whS ot
71 9180 1, 2.5, 5, 10, 25, 50, 75 pg/mle] 770 sl 2
3 A Th Bl o= spectrofluorometric detector(Bio-
TEK, Synergy HT, USA)E ©|-&3t] FAEE 45t
(Ex: 350, Em: 450nm). ICs 7k n=322 slo] AAk=|Q]t).

rlo

=}

A1 o oy

K

ﬁ&ﬂ;&;})\}%o /\]x]— o} :rL X = %A | 1H l:l—uﬂzl;q_ =] =8
st zF 7)o 2 =o] G A5 (Diabetic nephro-
pathy), S=Z5(D. retinopathy), TW(D. cataract), 21734
5(D neuropathy) 50 F=PEFoE APEtH B ¢

< AP A A dAlstke AdE 4

HE “L%OV] fate] e AALAES] &5 A o
T D

2 AT e SN s FEA=E 11159
FEES ol&et HITEsHHE A Al 25
SHATH YA dlx oFE<l aminoguanidine®] 1Cs %k

<

N\’
o ﬂl}O r

(76.47+4.81 pg/mlyS ZAHZ stod, FEE0] ICy,;: <50 pg/
mlo|® B50] Jrhal AASIGATE 2452] AE FEEA
ICy: <10 pg/ul HEFAIE 44 3| T2 BT,
I FoA 9% FEF Barleria cristata®] 24(4.97+0.10
ug/ml), Calotropis gigantea®] %71(2.08+0.32 pg/ml), Ardisia
virens2] $1(2.93+0.06 pg/ml), Dalbergia yunnanensis2] %
(3.52+0.30 pg/ml) Pittosporum runcatum® (1.93£0.11 pg/
ml), Ardisia japonica®] 2}(1.93+0.12 pg/ml), Rhododendron
racemosum®] 4:4](3.70+0.13 pug/ml), Oxyria sinensissS] #|
AH-(3.5120.13 pg/ml), Pyrrosia calvata®] 7 %(3.88+0.11
ug/mly= IC,7F 5 pug/ml ©13k2 aminoguanidine: th °F 15-
407 o1e] $E ol Y & AT

A W= B cristata®] A& FIEAIA} Qo P 7}
Ego] fUE FolM uE E37} Yrkw waEgeh
gk Qo 5o} 3= alkaloids, flavonoids, glycosides,
saponins, phenols, tannins”} 4kt a 27} Tk B S
T} Qo] B3lo|x AL saponin Klebsiella Preumonia,
Staphylococcus aureus, E.coli, Aspergillus parasites®| T3l
a4 Ay RuEIe B3 A28 A oto] D
2dl HoM 1S o] Fn 2A2A 7ol 2
O Ry HAT?” wErte) e C giganteas ?‘1“” }
A 2R 2 ma) = S| g =1 2 gl a8 17kobA| o)
WA Lo el Al E=AS ey dortgo] Eat

Ak Lzaown 2o AEAL? e FAHee o
ThL EJ—El = ih o] FEES G BY FolA

Bygag® ¢




266

gigantea= carbon tetrachloride® <18} 7H=Ao] fake
ol 7¥R 3 g3} Yok B uE et 2okl Ardisia
virens2] B2] 9} Z 7104 £ 3Shalkyl benzoquinones A&
o] Y FFABAGAEANA ME=FFE Ve &
oFzhg-S st BTt F3e| Dyunnanensiss B
dHF] WA T il Y= Sl g4e] oA
=4 &7 Jokal BTk 323 4. japonica
9] X]/F-= anti-humanimmunodeficiency virus(HIV-1) &
7} 9Jom P eled ’ﬂi‘”xﬂc’ﬂ Holste] B A EA
7] ke qu & o] =3 Q)= protein tyrosin phosphatase
IB(PTP1B) ¢4 &3/} vk RuE et =3t ge)gd
4 B2l triterpenoid saponin®] -FElo] o, o]= 7t
St EZel el a7t Aok BRa ok Eupy
2] P runcatum, Q12 2] R racemosum, FT]E O]
O. sinensiss, LFZ32] P calvata= %5 L g5 T3
A77E XgE v glom, 9] AT 959 °F8 e F
TR AN oA &5l BaE vt QI 9% B
A tix o Hrh 15-400) Ol*J HEIPE A4
Al '50] g
3N in vivoRs
= T FEAEETY o}ﬂ 0} LR
2he A A A —ri*‘ ] Qg7
= 7o, g b

e 7R S+ 98 Aol

45
k

]:rn

_>.L

o]o]

g B

71o] ERIE F=4F FAE 11159 e F5=5
o in virrooX HFFHHE AAF G50l AU
2 A} 24%0] FPET2] aminoguanidine Xt} -3k

aso ASS Estga, E3] B cristata®l &, C
gigantea®] Z71, A. virens®] %, D. yunnanensis®] % P
runcatum®] S, A. japonica®] %1,
sinensiss 2 X4 P calvata &) Az, 952
Az 1ot 15400 SA] 850 rotEE Gy
% o 9 XEAZ E 7Fs/de] T

R racemosum®] &4, O.
Zzmo of

A A}

B ATE fEaolstd Tl B AARe(K14040,
K15270)0] 4902 S om ojo] ZAEFUL

ol

—_—

rak

(==
S=

1. Sakurai, T. and Tsuchiya, S. (1988) Superoxide production
from nonenzymatically glycated protein. FEBS Lett. 236:

10.

11.

12.

13.

14.

15.

Kor. J. Pharmacogn.

406-410.

. Shinohara, R., Mano, T., Nagasaka, A., Sawai, Y., Uchimura,

K., Hayashi, R., Hayakawa, N., Nagata, M., Makino, M.,
Kakizawa, H., Itoh, Y., Nakai, A. and Itoh, M. (1998) Effects
of thyroid hormone on the sorbitol pathway in streptozotocin-
induced diabetic rats. Biochim. Biophys. Acta 1425: 577-586.

. Bucala, R., Cerami, A., Vlassara, H. (1995) Advanced gly-

cosylation end products in diabetic complications. Diabetes
Rev. 3: 258-268.

. Larkins, R. G. and Dunlop, M. E. (1992) The link between

hyperglycaemia and diabetic nephropathy. Diabetologia 35:
499-504.

. Ahmed, N. (2005) Advanced glycation endproducts-role in

pathology of diabetic complications. Diabetes Res. Clin.
Pract. 67: 3-21.

. Yokozawa, T., Nakagawa, T. and Terasawa, K. (2001) Effects

of oriental medicines on the production of advanced gly-
cation endproducts. J. Trad Med. 18: 107-112.

. Huebschmann, A. G., Vlassara, H., Regensteiner, J. G. and

Reusch, J. (2006) Diabetes and advanced glycoxidation end
products. Diabetes Care 29: 1420-1432.

. Rahbar, S. and Figarola, J. L. (2003) Novel inhibitors of

advanced glycation endproducts. Arch. Biochem. Biophys.
419: 63-79.

. Wilkinson-Berka, J. L., Kelly, D. J., Koerner, S. M., Jaworski,

K., Davis, B., Thallas, V. and Cooper, M. E. (2002) ALT-946
and aminoguanidine, inhibitors of advanced glycation,
improve severe nephropathy in the diabetic transgenic
(mREN-2) 27 rat. Diabetes 51: 3283-3289.

Peppa, M., Brem, H., Cai, W., Zhang, J. G, Basgen, J., Li, Z.,
Vlassara, H. and Uribarri, J. (2006) Prevention and reversal
of diabetic nephropathy in db/db mice treated with alage-
brium (ALT-711). Am. J. Nephrol. 26: 430-436.

Yang, S., Litchfield, J. E. and Baynes, J. W. (2003) AGE
breakers cleave model compounds, but do not break maillard
crosslinks in skin and tail collagen from diabetic rats. Arch.
Biochem. Biophys. 412: 42-46.

Vinson, J.A. and Howard, I1I T.B. (1996) Inhibition of protein
glycation and advanced glycation end products by ascorbic
acid and other vitamins and nutrients. J. Nutr: Biochem. 7:
659-663.

Jang, D. S, Lee, Y. M., Kim, Y. S. and Kim, J. S. (2006)
Screening of Korean traditional herbal medicines with inhib-
itory activity on advanced glycation end products (AGEs)
formation. Kor. J. Pharmacogn. 37: 48-52.

Lee, Y.M.,Kim, Y. S., Kim, J. M., Jang, D. S., Kim, J. W., Yoo,
J. L. and Kim, J. S. (2008) Screening of Korean herbal med-
icines with inhibitory activity on advanced glycation end prod-
ucts (AGEs) formation (Il). Kor: J. Pharmacogn. 39: 223-227.
Jeong, I. H., Kim, J. M., Jang, D. S., Kim, J. H., Cho, J. H.
and Kim, J. S. (2009) Screening of Korean herbal medicines
with inhibitory activity on advanced glycation end products



Vol. 46, No. 3, 2015

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

(AGESs) formation (IIl). Kor: J. Pharmacogn. 40: 382-387.
Kim, J. M., Kim, Y. S., Kim, J. H., Yoo, J. M. amd Kim, J.
S. (2009) Screening of herbal medicines from China and
Vietnam with inhibitory activity on advanced glycation end
products (AGEs) formation (IV). Kor: J. Pharmacogn. 40:
388-393.

Kim, Y. S., Choi, S. H. Kim, J. H. and Kim, J. S. (2011)
Screening of herbal medicines from China with inhibitory
activity on advanced glycation end products (AGEs) for-
mation (V). Kor: J. Pharmacogn. 42: 46-53.

Lee, Y. M., Kim, Y. S., Kim, J. H. and Kim, J. S. (2011)
Screening of herbal medicines from China with inhibitory
activity on advanced glycation end products (AGEs) for-
mation (VI). Kor. J. Pharmacogn. 42: 161-168.

Choi, S.J., Kim, Y. S, Song, Y. J., Lee, Y. M., Kim, J. H. and
Kim J. S. (2012) Screening of Korean herbal medicines with
inhibitory Activity on advanced glycation end products for-
mation (VII). Kor. J. Pharmacogn. 43: 345-351.

Choi, S. J., Song, Y. J., Kim, Y. S., Kim, J. H., Hang, S.,
Bach, T. T. and Kim J. S. (2012) Screening of herbal med-
icines from China and Vietnam with inhibitory activity on
advanced glycation end products (AGEs) formation (VIII).
Kor. J. Pharmacogn. 43: 338-344.

Lee, Y. M., Kim, Y. S, Kim, J. H. and Kim, J. S. (2013)
Screening of Korean herbal medicines with inhibitory Activ-
ity on advanced glycation end products formation (IX). Kor:
J. Pharmacogn. 44: 298-304.

Choi, S. J., Song, Y. J., Kim, Y. S., Kim, J. H. and Kim, J. S.
(2013) Screening of Korean herbal medicines with inhibitory
Activity on advanced glycation end products formation (XI).
Kor. J. Pharmacogn. 44: 372-378.

Gambhire, M. N., Wankhede, S. S. and Juvejar, A. R. (2009)
Anti-inflammatory activity of aqueous extract of Barleria
cristata leaves. J. Young Pharm. 3: 220-224.

Balaji. P., Kishor, G. and Verma, Y. (2013) /n-vivo hepato-
protective activity of Barleria cristata L. ethanoic leaf
extracts against CCl, induced hepatic injury in wistar rats.
Pharmacie Globale 4: 1-6.

Amutha, K. and Doss, D. V. A. (2009) /n vitro antioxidant
activity of ethanolic extract of Barleria cristata L. leaves.
Res. J. Pharmacogn. Phytochem. 1: 209-212.

Amutha, K. and Doss, D. V. A. (2009) Identification and anti-
microbial activity of saponin fraction from the leaves of Bar-
leria cristata L. IJPSR 3: 4040-4044.

Singh, R., Rajasree, P. and Sankar, C. (2012) Screening for
anti-diabetic activity of the ethanolic extract of Barleria cris-
tata seeds. Int. J. Pharm. Life Sci. 3: 2044-2047.
Chitme, H. R., Chandra, R. and Kaushik, S. (2004) Studies
on anti-diarrhoeal activity of calotropis gigantea R.BR. in
experimental animals. J. Pharm. Pharmaceut, Sci. 7: 70-75.
Chitme, H. R., Chandra, R. and Kaushik, S. (2005) Eval-

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

267

uation of antipyretic avtivity of Calotropis gigantea (Ascl-
epiadaceae) in experimental animals. Phytother. Res. 19: 454-
456.

Alam, M. A., Habib, M. R., Nikkon, R., Rahman, M. and
Karim. R. (2008) Antimicrobial activity of Akanda (Cal-
otropis gigantea L.) on some pathogenic bacteria. Bang-
ladesh J. Sci. Ind. Res. 43: 397-404.

Kiuchi, F., Fukao, Y., Maruyama, T., Obata, T., Tanaka, M.,
Sasaki, T., Mikage, M., Haque, M. E. and Tsuda, Y. Cytotoxic
principles of a Bangladeshi crude drug, Akond Mul (roots of
Calotropis gigantea L.) Chem. Pharm. Bull. 46: 528-530.
Pathak, A. K. and Argal, A. (2007) Analesic activity of Cal-
otropis gigantea flower. Fitoterapia 78: 40-42.

Kumar, G, Karthik, L. and Rao, K. V. B. (2010) Antibacterial
activity of aqueous extract of Calotropis gigantea leaves-an
in vitro study. Int. J. Pharm. Sci. Res. 4: 141-144.
Rathod, N. R., Raghuveer, 1., Chitme, H. R. and Chandra, R.
(2009) Free radical scavenging activity of Calotropis gigantea
on streptozotocin-induced diabetic rats. Indian J. Pharm. Sci.
71: 615-621.

Lodhi, G, Singh, H. K., Pant, K. K. and Hussan, Z. (2009)
Hepatoprotective effects of Calotropis gigantean extract
against carbon tetrachloride induced liver injury in rats. Acta
Pharm. 59: 89-96.

Chang, H. S., Lin, Y. J., Lee, S. J., Yang, C. W,, Lin, W. Y,,
Tsai, I. L. and Chen, I. S. (2009) Cytotoxic alkyl benzo-
quinones and alkyl phenols from Ardisia virens. Phytochem-
istry 70: 2064-2071.

Choi, S. J., Kim, Y. S., Kim, J. H. and Kim, J. S. (2014)
Screening of Chinese herbal medicines with inhibitory effect
on aldose reductase (X). Kor: J. Pharmacogn. 45: 359-365.
Piacente, S., Pizza, C., Tommasi, N. D. and Mahmood, N.
(1996) Constituents of Ardisia japonica and their in vitro
anti-HIV activity. J. Nat. Prod. 59: 565-569.

Li, Y. F, Hu, L. H, Lou, F. C., Li, J. and Shen, Q. (2005)
PTP1B inhibitors from Ardisia japonica. J. Asian Nat. Prod.
Res. 7: 13-18.

Chang, X., Li, W., Lia, Z., Sayou, T., Fushiya, S. and Koike,
K. (2007) Biologically active triterpenoid saponins from Ard-
isia japonica. J. Nat. Prod. 70: 179-187.

Li, Q., Li, w,, Hui, L. P., Zhao, C. Y., He, L. and Koike, K.
(2012) 13,28-epoxy ftriterpenoid saponins from Ardisia
Japonica selectively inhibit proliferation of liver cancer cells
without affecting normal liver cells. Bioorg. Med. Chem. Lett.
22: 6120-6125.

Zhao, C. Y., Hui, L. P, He, L. and Li, Q. (2013) Study on
inhibitory effect of triterpenoid saponin from Ardisia japon-
ica TSP02 on proliferation and metastasis of human hepa-
tocellular carcinoma cells and its mechanism. China J.
Chinese Mater. Med. 38: 861-865.

(2015. 8. 3 J=; 2015. 8. 31 HAL; 2015. 9. 17 AMEH)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


