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2 ok B dAPoAe Hur] 589 s RAEIATE FEEY free radical (1,1-diphenyl-2-picrylhydrazyl, DPPH) 2
AG(FSCo)2 50 % ol eHE FZE(182.04 pg/mL) < ethylacetate £ (B450) < F& AAANZ EZFH 0= aglycone £
(1413) €22 Z7154ch Luminol-9)24 ey g o839 Fe"-EDTA/H0; Al A48 Z44k4aE(reactive oxygen
species, ROS)dll thet 23asts2 F& AAXAZ ZetRwolE aglycone EH(0OSCa, 354 pg/ml) < 50 % AE 28
(080) < ethylacetate ¥¥(0.006) 22 ethylacetate ZHA 71 & €A% Jehlidch =y F284 A5t rose-
bengal® Z7E Al AYT7e P& g HIEHE AT 50 % JdEE FEEY AT FE 4EHA ~ 100 pg/
mL)oZ H88L A5Gt E3] ethylacetate EZ oA G2 AAANZ aglycone FEEL 10 pyg/mL =AM rxo] 161.10
mine® ¢ T ALRE F4L U olde] ARBL ] 25Z] !0, 2L d2 ROSE 2BAIAY 2AFL
24 283 ROSH thEste Axute nEztosd AAA, 53| gd A =g@ FJFA PAARA FEE + A
<< 7T

Abstract: In this study, the antioxidative effects of Equisetum arvense extracts were investigated. The free radical (1,1-
diphenyl-2-picrylhydrazyl, DPPH) scavenging activity (FSCsy) of extract/fractions of Equisetum arvense was in the order: 50
% ethanol extract (182.04 pg/mL) < ethylacetate fraction (5450 ug/mL) < deglycosylated flavonoid aglycone fraction (14.13
pg/mL). Reactive oxygen species (ROS) scavenging activities (OSCs) of some Equisetum arvense extracts on ROS
generated in Fe&-EDTA/H:0: system were investigated using the luminol~ dependent chemiluminescence assay. The order
of ROS scavenging activity was deglycosylated flavonoid aglycone fraction (OSCs, 354 pg/mL) < 50 % ethanol extract
(080 pg/mL) < ethylacetate fraction (0.006 pg/mL). Ethylacetate fraction showed the most prominent scavenging activity.
The protective effects of extract/fractions of Equisetum arvense on the rose-bengal sensitized photohemolysis of human
erythrocytes were investigated. The ethanol extract (50 %) suppressed photohemolysis in a concentration dependent manner,
particularly deglycosylated aglycone extract exhibited the most prominent celluar protective effect (%o, 161.10 min at 10
ug/mL). These results indicate that extract/fractions of Egquisetum arvenmse can function as antioxidants in biological
systems, particularly skin exposed to UV radiation by scavenging '0; and other ROS, and protect cellular membranes
against ROS.

Keywords: Equisetum arvense, free radical, reactive oxygen species, antioxidative activity, photohemolysis

1+ % AR} (e-mail: snpark@snut.ackr)

61



ygen species, ROS)&E g sty &4 g2
AARoR E Aol XM ‘f’}°“°1 “ﬂ
¢ 20, ¢ -OHE W&

ROCOH ¥ HOCl & =& *Mﬂ‘ﬂ"ﬂ/‘i ‘8’“51 Oz
= AAW 349 superoxide dismutase (SOD)el ¢]3]
H.Ovi AT o] T HuE F3o] Ay Axd
5 94 FH3Y ol F Atk 07 Y OE WS
Jo] &3lo] Ao ZAEA A Hodle AEe =
EAT -OH¥ Z& whgAe] v & #oiddy AA
o Zodth F 0, 2 Fe(l)s} e AHojg4s 34
ANZ £ 9d1, F99 Fe(IDS Harat5a9 whgahd
-OHS A4 AN Z1tHFenton ¥H-2)[1]. Bl =t Mo =2
7t 22HH &85 Y0 H o] FUs[23], olx

gzt vES e £ e o H 9 g ge
Hol|F&ol At Aowr @A U4 wEA
Fenton ¥H&ol 93] AAdE -OHL ¥ &4 2 =3}

gl
i

40T + 2T, OHA B O A g o
H F2% RS S Aoz LA Yok o5 A

FAsA 53, A HABSe AN, G A,

DNA 43, 2824 3¢ F2h, slobF et 59 A}

§ U s Mg AR 8 254y, 2
d A4 #Y S g § AR

'O o] BE B3] 2 EAoln, F2 B2}
WgoR RolM AAE D, Frsld] QoA HAH o
ol A kg

-
2,‘—53}% Ziii Eiﬂi A AL I F *ﬂdif’ﬂ A

A

o

OME} UV A (320 ~ 380 nm) 414; Aﬂ;ﬁ I
FAiA 248w %“é’:}d:?fﬂ 7104—5% A0z 7
1
13

[:‘
ox i mfy £ o 2 i 2, ox

AE 5 M gL "35017] “Hl'f: | St 4
o] 242 945w B FolA AA0][1,89]. A

I8 Aoz 0% HEE ROS7H MMPs
(matrix metalloproteinases)?] &L F2A7]H, UVA
Z ¥ MMP-1 (collagenase)®] 4L '0Op0] wjr)et
T e BRI ok oy #x3E Wojs}
o2HY BEAE et YolA ‘0 ]
o] Fa3 98& AAkete Aoldh ROS7F '
7] wEel[10-12], Aol 9 AgH xEF &

o & o

feshgEatsl 4], 4339 A 2 5, 2007

A
dhapg

ROSS #Ztiw 97 Fw3E didstz 434717 9
o A AgYe EHsith
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2.1. 72171 R A<k

UV-visible spectrophotometer= Varian (Australia)A}
9] Cary 50, 8¢ #g3o| A}E3F Spectronic 20D=
Milton Roy Co. (USA) AlIE, 3}8hd37]= Berthold (Ger-
many)*+e] 6-channel LB9505 LTE, PH meters Istek
(Korea) ko] Al &S AH-314

(+)= @ ~Tocopherol (1,000 IU vitamin E/g), L-ascorbic
acid, EDTA, luminol, heparin, Z&4A=2 A48 rose-
bengal, free radical ZAEA] AFE3 11-diphenyl-2-
picrylhydrazyl radical (DPPH)+ Sigma Chemical Co.
(USA)A Fste] A&t 718k FeCls - 6H0E
Junsei Chemical Co. (Japan) HyO:= Dae Jung Chemical
& Metals (Korea)Al AE& A& 58]z
AREE NagHPOq - 12H0, NaHPOy - 2H.0, NaCl, =281
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Table 1. Free Radical Scavenging Activities of Extracts
from Equisetum arvense and References

Scavenging
activity
(FSCs”, pg/mlL)
182.04 (= 8.04)

Compounds

Equisetum arvense extract
(50 % EtOH)

Equisetum arvense extract 5450 (£ 2.68)
(EtOAc fraction)

Deglycosylated extract from Equisetum 1413 (£ 0.09)
arvense (EtOAc fraction)

L-Ascorhic acid (with 50 % EtOH solution)  3.79 (£ 0.83)
(+)- @-Tocopherol (with 100 % EtOH) 393 (= 293)
Quercetin (with 100 % EtOH solution) 343 (£ 0.15)
Rutin (with 50 % EtOH solution) 503 (£ 0.23)

Y FSCs : 50 % of free radical scavenging activity
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¥ free radical 2A&3(FSCs)°] 379 ug/ml, EotE
ol= HWEAE ALEEE quercetin® 343 pg/ml, 19|
A Q) rutine 5.03 pg/mLe] A
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Figure 1. Free radical scavenging activity of deglycosy-
lated extract from Equisetum arvense (EtOAC fraction).

Table 2. Free Radical Scavenging Activities of Extracts
from Equisetum arvense and References.

Scavenging
Compounds activity
- (0SCx", pg/mL)

Equisetum arvense extract 082 (£ 03D
(50 % EtOH)
Equisetum arvense extract 0.0062 (= 0.0003)
(EtOAc fraction)

Deglycosylated extract from 354 (£ 012)
Equisetum arvense (EtOAc fraction)
L-Ascorbic acid (with 50 % EtOH solution) 1.50 (+ 0.85)
Quercetin {(with 100 % EtOH solution) 005 (£ 0.02)
Rutin (with 50 % EtOH solution) 0.13 (= 0.12)

VOSCat 50 % of reactive oxygen species (Oz, +OH, O
scavenging activity.
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2 Table 2 9 Figure 2914 & & 3L
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Aol L HojFa glrh o] oput: & A¥ =X
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Figure 2. Oxygen radical scavenging activity of extract
from Equisetum arvense (50 % EtOH).

% Hemolysis
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Figure 3. Effects of extracts of Equisetum arvense (50 %
FEtOH) on the rose-bengal sensitized photohemolysis of
human erythrocytes. Irradiation time; 15 min, pre-incuba-
tion time; 30 min, [rose-bengall = 1.5 uM, concentrations
of extract of Equisetum arvense (50 % EtOH);, €-4@
control, A-A 1 pg/mL, W-W 10 pg/mbL, *-XI 50
pg/mL, @-@: 100 pg/mL.

oA aglycone ¥8¢ Eol i & L= 7|
AU e Zgl oz H@A7t FAE ethylacetate
BEo] vla] Hol| tig A olE o] o 7|UH
o] ROS &A%e] A e Aoz F4dnh

SE= A "@Tel mujol ohe ME
23 g
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72 Table 3 2 Figure 39 AA BT
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HI*LEE%J o] 242 AA yetdth Hrr] FZ2EG0
9% o|EtS F22E)9 AERT FFE 1 ~ 100 pg/mLe]
FEHYIAN FE & A Ho 1, 10, 50, 100
pg/mLel M8l rs o 2+ 36.17, 4167, 5583, 75.84 min¢
Aoz AF ot A ethylacetate T A< &
3 AERT o] vk Aoz dEiwth 10 ug/

Azbo{r
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Table 3. Effects of Extract from Egquisetum arvense and Reference Compounds on the Rose-bengal

tohemolysis of Human Erythrocytes

001; ﬂ =13

o

2
=T

1}
w

Sensitized Pho-

75 (half time of hemolysis™)

Concentration, pg/mL 1 10 50 100
Equisetum arvense extract 36.17 (£ 487) 4167 (£ 758) 5583 (£ 845) 7584 (+ 4.87)
(50 % EtOH)
Equisetum arvense extract 3433 (+ 401 4553 (£ 1.91) 1990 (= 1.07) 987 (£ 0.19)
(EtOAc fraction)
Deglycosylated extract from Egquisetum arvense 4293 (£ 3.09) 161.1 (£ 10.12) 3233 (£ 1.25) 2320 (£ 243)
(EtQOAc fraction)
Rutin (with 50 % EtOH solution) 3520 (£ 1.40) 4050 (£ 10.44) - -
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