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Screening of Natural Resources with Inhibitory Activity on Free Radicals
and Advanced Glycation end Products (AGEs) Formation

Min Suk Kim, Dong Wook Kim, and Dong Young Rhyu*
Department of Medicinal Plant Resources, Mokpo National University, Muan 534-729, Korea

Abstract — Reactive oxygen species (ROS) and formation of advanced glycation end products (AGEs) play an important role
in the pathogenesis of diabetic nephropathy by hyperglycemia. To find natural agents improving diabetic nephropathy, 63 nat-
ural resources which used to the treatment of diabetes mellitus in a folk remedy were investigated with an in vitro system
employing radical scavenging activity and inhibitory activity of AGEs formation. In results, the extracts of Aspalathus linearis,
Rubus coreanus, Rosa rugosa, and Epimedium koreanum significantly inhibited the 1,1-diphenyl-2-picrylhydrazyl (DPPH) rad-
ical with IC, values less than 10 pug/ml. The extracts of Zea mays, Cucurbita moschata, Cudrania tricuspidata, and Aspalathus
linearis effectively reduced the formation of AGEs compared with the positive control N-acetyl- -cystenine (NAC) and ami-
noguanidine (AG). In addition, the extracts of Aspalathus linearis, Commelina communis, Cornus officinalis, and Lespodeza
cuneata showed the all inhibitory activity against DPPH radical and AGEs formation. Also, these resources definitely showed
the radical scavenging activity against peroxynitrite (ONOO") and hydroxyl radical (-OH) relating to high glucose-induced ROS
production. Thus, these results suggest that some natural resources may regulate the initiation and progression of diabetic neph-
ropathy through inhibition of ROS production and AGEs formation.
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Table 1. Natural resources used in experiment

Korean name Scientific name Used part
Y=A M7 E  Urtica angustifolia Az
Pasi! Ulva lactuca Az
FASRACS Disopyros kaki 3
A=} Cassia tora 22}
e Caragana sinica L
71 A Lycium chinense =R
7otz Solanum nigrum Az
A 7] Gracilaria verrucosa Az
A LR Cudrania tricuspidata Z7)
Yol Capsella bursapastoris Bal Az
“ER Ulmus davidiana var. japonica Big] 73
thA Lamimaria japonica Az
o A= Commelina communis Az
A o) =& Parthenocissus tricuspidata A =7
Eulutg Oenanthe stolonifera Az
z=yn Aralia elata 7173
=29 Polygonatum odoratum var. B g
pluriflorum
FojR Aspalathus linearis o)
A=k Polygonum aviculare Az
o Fagopyrum esculentum =2}
22 Paeonia suffruticosa S, 7]
R dn=); Sargassum fulvellum A
v Z 5wk Grateloupia thruturu Az
] Undaria pinnatifida Xz
2RI} Rubus coreanus Ao
Bz Allium tuberosum Az
H] 4= Lespodeza cuneata Az
Gl aR=a Eriobotrya japonica 9
AR Crataegus pinnatifida Auj
A8 Cornus officinalis =kl
Al Saururus chinensis Az
MAFEHZE Epimedium koreanum Az
PYESS Cuscuta japonica Z2}
EyB e Pinus densiflora 2
Au= Portulaca oleracea Az
2=k Citrullus vulgaris el
Elasie) Houttuynia cordata Az
ALt Kalopanax pictus 2]
3733 Cirsium japonicum var. #.a}
ussuriense
LU=}t Schizandra chinensis o
ST Zea mays T4
2 Arcrium lappa wal7)
o=y Akebia quinata ol
L3 Ginkgo biloba L
pARSIEE Phytolacca esculenta Hig]
e Poria cocos 31
Z3T) Sasa borealis e
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Table 1. Continued

Korean name Scientific name Used part
2] 0] Sargassum thunberii Az
&7 o] Plantago asiatica Az
Zm} Dioscorea japonica BaZ7)
2z Aster scaber - E
Az}t Codium fragile Az
A Brassica oleracea var. acephala Q)

= Hizika fusiformis A=z
= Phaseolus angularis =2}
2 o] %L Dianthus chinesis var. chinesis A=
3=l Trichosanthes kirilowii Holriyg
o] B A Aspalathus linearis o
sz Saliconia herbacea Az
s 33} Rosa rugosa o
Fut Cucurbita moschata <« uf
B} Euonymus alatus Z7]
kiR Humulus japonicus Az
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Table II. DPPH radical scavenging activity of natural
resources extracts with IC; values values of less than 100

pg/ml

Scientific name (Korean name) ICy, (ug/ml)
NAC 3.50+0.04
AA 324001
Akebia quinata(2- 5B =) 16.38+0.03
Allium tuberosum(F-3) >100
Aralia elata(F845) >100
Arcrium lappa(%%) 52.09+0.02
Aspalathus linearis(30] B.2%) 5.83+0.02
Aspalathus linearis(F-°] H.2) 11.14£0.01
Aster scaber(Z3) 15.80+0.02
Brassica oleracea var. acephala(| ) >100
Capsella bursapastoris(\§ ©]) >100
Caragana sinica(ZE3) >100
Cassia tora(B 7 =}) >100
Cirsium japonicum var. ussuriense(%3737) 82.7310.04

Citrullus vulgaris(T8}) >100

Commelina communis(84)78E) 23.56+0.01
Cornus officinalis(AHr+t) 18.53+£0.02
Codium fragile(*37}) >100
Crataegus pinnatifida(* A1) >100
Cucurbita moschata(Z.5}) >100
Cudrania tricuspidata(FF-A %) >100
Cuscuta japonica(*4h) >100
Dianthus chinesis var. chinesis(¥ 2] 0]3%) >100
Dioscorea japonica(Zv}) >100
Disopyros kaki(ZAF) 13.78 £0.01
Epimedium koreanum(’3A TG 3) 8.75+0.00
Eriobotrya japonica(H] #LtH5-) 20.96+0.02
Euonymus alatus(SHH ) >100
Hizika fusiforrnis(3) 16.86+0.01
Houttuynia cordata(2¥2. ) >100
Humulus japonicus(3414 =) >100
Kalopanax pictus(3Y5) 32.48+0.02
Lespodeza cuneata(¥]<2]) 16.33£0.02
Lamimaria japonica(“HA| vF) >100
Lycium chinense(-T-7]A}) >100
Oenanthe stolonifera(E v 2]) >100
Paeonia suffruticosa(2 ) 99.88+0.07
Parthenocissus tricuspidata('g873 ©1 8 =) 14.36+0.01
Phaseolus angularis(3E) 47.19£0.01
Phytolacca esculenta(A+2]3-) >100
Pinus densiflora(Z=\}15-) 21.42+0.02
Plantago asiatica(873 ) >100

Polygonatum odoratum var. pluriflorum(=d])  >100
Polygonum aviculare(W}t] &) 17.63+0.01
Poria cocos(FE-7) >100
Portulaca oleracea(¥]¥] &) 24.14£0.01
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Table II. Continued

Scientific name(Korean name) IC, (ng/ml)

Rosa rugosa(3) 33} 7.9940.01
Rubus coreanus(E-27}) 5.84+0.01
Saliconia herbacea(3) 28.07£0.02
Sarfassuno thunberii(A%=°1) 25.53+0.02
Sargassum fulvellum(Z A >100
Sasa borealis(ZH D) >100
Saururus chinensis(aH¥ %) 93.46+0.02
Schizandra chinensis(2.P1A}) 48.32+0.01
Solanum nigrum(7VvHg) >100
Trichosanthes kirilowii(SFEEF]) >100
Ulmus davidiana var. japonica(=%+7)  29.56+0.04
Ulva lactuca(Z+5+3) >100
Undaria pinnatifida(®19)) >100
Urtica angustifolia(7F=4 871 &) >100
Zea mays(ZTF) >100

NAC and AA are positive control.

Table III. Inhibitory effect of natural resources extracts,
(100 pg/ml) on the AGEs formation

Scientific name (Korean name) Fluorescence
Control 637.21£8.51
NAC 493.76£0.62*
AG 438.67+2.43*

479.43+1.01*
610.47+23.01

Aspalathus linearis(F-0]1 2.2=)

Brassica oleracea var. acephala(F|¥)

Commelina communis(593Z) 617.49+4.92
Cornus officinalis(A+F 604.65+16.32*
Cucurbita moschata(3.1}) 468.98 £9.60*
Cudrania tricuspidata(FF-2) B ) 472.38+6.67*
Fagopyrum esculentum(™ 2 634.56+5.19
Lespodeza cuneata(B]52]) 607.99+8.39
Lycium chinense(-1-7| &}) 575.16+5.24*
Urtica angustifoliaCt=$ #718) 572.96 +4.67*

Zea mays(S5T) 434.12422.05%

NAC and AG are positive control.
*p<0.05 : significantly different from the control values.
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LA PR BAjolv] Adais), Pas B G,
DNA €4, bz o] WA] Wl A ZLo] AP T Hosl= A
o2 UdHA °‘D}2“9) T3 AR =8 ONOO = 7+
b b3} 2A-8-8- ZH= nitrogen dioxide(NO,)?t OH radical
Ll 3*17‘—EH og 7] AEFY ZES ST
E4970)71% 51t o]gf3t ONOOE FadA 2= 3
o] A 2R F7heke Ro= ofr] WA gIn
IBER 63%9] MAXY FE2E %5 DPPH radical 7%
3 AFFSE AYOAERE BT Uehlhe A,
O]i/‘ ‘ﬂ’“al ol gEe] F %Oﬂ a4 ONOO™ &

cuﬂo rO"

= gt

AsS ST 2 23, AR 2.5 ng/ml FxolA B
2291 penicillamine 75%]] 31‘8}04 FHolRA 73%, Hj=
2] 65%, HAHLE 60%, TR 53%=E ONOO 2A%5S
UERH OB, o] Folla] Folrx %%%0] 7P i& ONOO™
100.00
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officinalis linearis _ cuneata communis

Fig. 1. Peroxynitrite (ONOO™) inhibitory activity of natural
resources extracts. Penicillamine is positive control.
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a7 F4aHE JERATHFIg. 1).

‘OH radical £71 483 - Fenton W-8-3} A4
o|RA W, §FE FEES WA WM =
o)) hydroxyls} superoxide radicals ¥ = A= FL3H
spin-trap#|?] DMPOE H7FA17] $ ESRE o83l signal
peak/Mn peaks ¥ O A -OH radical &4 S48 HE
2435159t} 1 A3 259 T | mg/mPiA -OH radical
a7 B4EAIE ¥ 135, HYFE 150, AR 1.56,
Fo|HA 1,692 thZ+9] 2.21 signal peak/Mn peak HT}
Al vFeltou oFA &2 thiourea 1.16 BUE 25 =
A VERATHFig. 2, Table 1IV). B A3e] A3} A4 F

o|RA:, v, FOAE FEEL TR JFIIE A
AR S E dslahg-S Zhe ‘4‘*‘6} =S st
I UFol FAHAT :Lai—i B d7dde AELR 7]

:{m

Table IV. Hydroxyl radical (‘OH) scavenging activity of
natural resources extracts (1 mg/ml) on signal peak of
DMPO-OH at 5 minutes

Scientific name (Korean name)  Signal peak/Mn peak

Control 2.21
Thiourea 1.16
Aspalathus linearis(F-01H.2~ ) 1.69
Commelina communis(5/914Z) 1.50
Cornus officinalis(FF 1.56
Lespodeza cuneata(¥]52]) 1.35

Thiourea is positive control.

Fig. 2. Hydroxyl radical (-OH) scavenging activity of natural resources extracts against the spectra of DMPO-OH. A; Control, B;
Thiourea(positive control), C; Commelina communis, D; Aspalathus linearis, E; Lespodeza cuneata, F; Cornus officinalis.
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