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B89 0SCso gkel 0.63 ug/mLE F25 5 7M & d4tstso] el en, o= L—ascorbic acid (1.50
ug/mL) 2] ket BAnn 7t 10,2 58 AT AE 4 oM 50% e FE2E 9 ofFEE
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Abstract: In this study, we investigated the antioxidative and cellular protective effects on HaCaT cells and erythrocytes
of Moringa oleifera (M. oleifera) leaves extract and its fractions. All experiments were performed with 50% ethanol
extract, ethyl acetate fraction and aglycone fraction of M. oleifera leaves. The free radical scavenging activity (FSCsp)
of the extract and fractions of M. oleifera leaves were in the following order: 50% ethanol extract (77.10 pug/mL) <
ethyl acetate fraction (20.63 ug/mL) < aglycone fraction (17.00 ug/mL) by using the 1, 1-diphenyl-2-picrylhydrazyl. In
Fe*-EDTA/H,O, system using the luminol, reactive oxygen species (ROS) scavenging activities (total antioxidant ca-
pacity, OSCsy) of aglycone fraction (OSCsy = 0.63 ug/mL) was the strongest among all extracts, which was much higher
than L-ascorbic acid (1.50 ug/mL). In the 'Os-induced cellular damage of erythrocytes, the cellular protective effects
of 50% ethanol extract ( 7 5o = 46.9 min) and aglycone fraction ( 7 5o = 122.1 min) were higher than (+)- @ -tocopherol
(750 = 37.7 min), known as a lipophilic antioxidant at 10 ug/mL. After cell damage induced by 400 mJ/cm®> UVB
irradiation, the cellular protective effects of ethyl acetate and aglycone fraction of M. oleifera leaves extract were showed
on the concentration from 0.20 to 1.56 ug/mL. These results suggest that M. oleifera leaves extract and its fractions
can function as a natural antioxidant agent in cosmetics on skin exposed to UV radiation by protecting cellular mem-
brane against ROS.
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B AF A UV-visible spectrophotometer+= Varian
(Australia)AF] Cary 505 AH&-8F31 o, s}ehig7]=
Berthold (Germany)AF2] 6-channel LB9505 LTS AH-8-3}
At AEF F8E AP AR spectronic 20D+
Milton Roy (USA) Al&<lH, pH V]El= Mettler-Toledo
(Switzerland) A &< A&t

1,1-Diphenyl-2-picrylhydrazyl (DPPH) 2tt]Z, lu-
minol, heparin, S7A|Z AFE-E rose-bengal, ethyl-
enediaminetetraacetic acid (EDTA), H,O,, (+)- @ -tocopherol
(1,000 IU vitamin E/g) % L-ascorbic acid< Sigma
(USA)ANA Y3t 718} FeCls - 6H,0+=  Junsei
(Japan) A F< ARESIATE 2h5 & Al xol AMEH
Na,HPO, + 12H,0, NaH,PO; - 2H,0, NaCl, H,SO, 1]
3. A €H-E(EtOH), " olA|E|°] E(EtOAC), n-F4t &
7% Gl Al 55 AlokS ARESETE 2 Aol
A AES =R 2E 9L 201610 497 BB A NA
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Figure 1. Fractionation scheme of M. oleifera leaves 50%
EtOH extract and its fractions.
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2] A|7](counts per minute, cpm)”} 50% 7r4&3l=t] =
83 A|=9] FX(reactive oxygen species scavenging
activity, OSCsp, ug/mL)Z %713} T}

ROS Scavenging (%) =

Cpm control = Cpm experiment

Cpm control ~ Cpm blank

x 100 @)
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2.5.1. MIZHI¥

Ab 2 Ed A2 HaCaT A3+ Dr. Fusenig
(German Cancer Research Center, DKFZ)Z FE &
ol ALgStaith. Al aZuf ko]l A8 Bl A (Dulbecco’s
modified Eagle’s medium, DMEM)+= 10% fetal bovine
serum (FBS, PAA, Austria), 1% penicillin / streptomycin,
(P/S, PAA, Austria)ye g3t AHE-3HaL, 37 T, 5%
O, 240 WS,
252 EHAE 9 23| Xz|of ME M==4 Hit

1 x 10° cells/mL & 52| HaCaT AHEE 96-well plate
o HFe F 37 T AZajd711M 70 ~ 80% B=7}
A ettt AlZuj s A FY7E o] -85k
A A+ 3 Dulbecco’s phosphate-buffered saline (DPBS)
£ o]&ste] AEE 23] AlHstE EH2E <] F=
B3} 288 TR Az 24 h A g & MTT as-
saye B3 MEAEES Rl AlxFAo] gle
TEHAE AP ARESHAT
2.5.3. UVB ZALZH0]|| M2 HaCaT M|Zo| ME=F

A2 vjE71elA 70 ~ 80% B =7kA] Bl %]+ HaCaT
H]:f/l Az Fd-s A AT & DPBS ©]§3te] A=

23] Al A3}FATE ©]F CL-1000 ultraviolet crosslinker

(UVP Co., USA)E ©|83t DPBS “JHlolA UVBE
ZAFEFE 2200, 300, 400 ml/em?®) FARSFITE FAF
%, Folsl= DPBSE Al718kaL 2% DMEM HiA| =
TAF T 37 T WIIolA AT 24 b F
MTT assayE &3l A ZABEES S5t MEESS
FEe A AR Aol ARSI

254, UVB 2 SEE MZ 240 st M= Ei § t
AlEafeFz]olA 70 ~ 80% H=7FA] vl %Fg HaCaT

NEE Az gFd & A AS $F DPBS o83t Alx

= M A3k ©]% DPBS AEfoll Al 400 m)/em® FAF
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2.5.5. MTT Assay

ME AEEL 3-(4,5-dimethythiazol-2-y1)-2,5-di-phe-
nytetrazolium bromide (MTT, Sigma, USA)E ©] &3}
o SA3AT) AollE AlEs REZE=g ol de-
hydrogenase 245 7FA 1L Ut} o] E4E =9
T84 7140 MTTE A 9] B84 formazan S
2 AZAZIT mebA A9 formazan®] A4S 543t

W aolgls AE S8 ¢ % 9t

A4 2 ¥, TU4 DMEM WA EE HEY
2y Q) FEF0] &8 784 DMEM HIAE
Y31 24 h vkt 18]a DPBSE 23] Al A3ty
2 ug/mL FE°] MTT &4 718t 30 min &< §F
SA1A formazan A& BAHAHT MIT &4 A
Asta BAH formazan AL DMSOO] |-3f3ke]
570 nm 3o A ELISA reader®Z F3=E A3
tH19]. FIAETS 24 hETFH(100%) O 2 3l ok

S g -]

o] 2|3)el wt A AE AEES Tl
5 13 _ A treatment
Cell Viability (%) = X 100 (3)
control

2.6. SAXzE

AT BE APA= 33 vHE AASHA L,
S A EA-& GraphPad Prism 5.0 (San Diego, CA)ZZ 1
25 o] 839t One-way ANOVA A4S 283}
p < 0.05 fFelFEolA frold HAS AASA

3.1, EHAE o FEE Y 2E9 2

Axd =2 948 50% AEER FE5to] o3
g AZAA AL 50% ANSHE FE2E2 582 =9
2~E Q Ax T3] 24.46%AT . 50% oEE FEE

FAars gl A2Rs g3t 221

Table 1. Yields of M. oleifera Leaves 50% EtOH Extract and
Its Fractions

50% EtOH EtOAc Aglycone
extract fraction fraction
Yields (%) 24.46 1.39 0.60

ZRE Ao o dolAH o E £ F&2 F=
o] .83 =P ~¥E o] Az FF thn] 1.39%0]0 o,
odotAE|o| E 80 2 1E 4l vhe-S F3l
dojzl o= B8] 82 0.60%S THTable 1).
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AL =2 22 QR 2E# 2o o 3] R A
A E= 7Y ROSE AlE Y Ao &8 0
w35 71&3kAZItE o] 2%k ROSOI= superoxide
anion radical (O,"), hydroxyl radical («OH) 5°] $loH
ol A EAL}F] o2 APH /7] grZ
(*OR =+ *O0R)F} 22 &7 Fo| =&t} gy
Zhe AATY AR} evlge] B o] A e & AR

7} EAstA AU A7E =4 wEEAd o] - Ak g
Zhe Alxuto A A kshk-g-& T et A4E
s} A HhS AAHOZ AEE EFAITE dEZ
GA8LAIR] (4)- @ -tocopherol S AAE XA r]Zo
HAAE AFste] A WS THAANIL HNEE S
gt} 919} o] Alge] HA F) TEE SAHs F
&9 itshss WU 4 Aok vl d Hgg 2
tZ 2 EA8= DPPHE ©]-&3}o], 517 nmol|A¢] &
F= WAstE Fal AR skse HUEATh Al
F7F DPPH #Atel] 74 A} e AAE AlFellT=
58, & st A 25 517 nmolA 9] FEE
© 4skA "

A B Aok
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© EH2E Y 25 £99
A 2 2 BAEEF Cso_i e A th(Figure
2). zTo2e A 84 A Z do] 43 (H-
a-tocopherol& AH8-3FATE AE A, 50% olehE F

EE9] FSCso2 77.10 ug/mL, oM Ho|E 52
20.63 ug/mL, oF=E]F B2 17.00 ug/mL FO=2
gz aAggo] STkt T 1F ol obAlH o]
E R87 o}ZEE 189 gz 2AgELe Alx

F{
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Figure 2. Free radical scavenging activities of extract and its
fractions from M. oleifera leaves and reference. Data are
presented as mean = S.D. p < 0.05 compared with (+)-
-tocopherol.

o Fad A84 WPEHAZ FeA A (e
-tocopherol (FSCso = 8.98 ug/mL) BUth= oFgF 2R 9k
A AR sz ST 27 BHol YeL 1
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3.2.2.

o e

Fe*'- EDTA/Hzozﬁl H,0,, 02' 2 =Y
3k ROS7} EA13T} Luminol S ROS2}FE] HH-8-S E5
LtE o] S Q] oz esto g X*ﬂﬂtﬂ o
A v thq]i GO HA 420 ~ 450 nmol| A LS
Z3it). gakskAlo] 98] ROS7F 2AS A luminol©)
O}Ulii%&ﬂi FgE = ol

st weba st
Shg-& 7HastkA Hoh
2 Ao A= Frlsg o]&ste] =3
3 289 SN AATS
(Figure 3). HlxL %@ih I
bic acidE A3ttt & 31'/‘]@—%% 0SCsp 0.2 UEF
Wt =9 2E Y 50% oNES FEE2] 0SCs2 5.71
ug/mL, 011%0}%1]15110115 13 227 ug/mL, oFFEE &
2] 0.63 ugmlL =22 F Jilslso] SUekeE AES
et} dlZ7<] L-ascorbic acid (1.50 ug/mL)3 H
WaAS W, 50% olEE FE2E7 o|HoAHOIE &
8 F Hslsol 2w FRo, of2dE 9
L-ascorbic acid HTO% ¢F 248 A= o] & &4

ERRiT.

ruor-l

—

LFIOH

thEkaladEsks] A, Al 428 Al 3 &, 2016

olhs] - heit
8
2
2 p *
T
fo) e
c D
5=
2
v}
bt}
28 *
0 1
T
8 2
*
50% EtOH EtOAc Aglycone L - Ascorbic
extract fraction fraction acid

Figure 3. Reactive oxygen species scavenging activities of 50%
cthanol extract and its fractions from M. oleifera leaves and
reference in Fe’-EDTA/H,O, system by luminol-dependent
chemiluminescence assay. Data are presented as mean + S.D.
p < 0.05 compared with L-ascorbic acid.
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2188 B3l AL 93 HE &4
st o] AlZRS E3E Z/T F
o| 4+ rose bengalZ =9 '0,0 &3
st EH2E 9 FEE9] s 5
o}

JJrJJ of it MEZRFEANE FESEH 9
B2 nlaste] T2 yER AtKFigure 4).
S 8= AL 50% S8=HE d dEle
J rsoﬁz eI SHsE o) FEE 2
FEE HYT FEY A
oA A8 PE“;E}. 0 AT EgaE 9 5% e FE
E25 10 ¥ 25 ugmLe FZoAA 50| 242 49.1,
469 2 453 minE AZ REEIHNE Yoy B
O EAL HolA ottt oMo E 82 46.1,

310 2 114 mnO. 8 557} 71842 282 23
S Ao UBT) of2eE B8e 4ol 747t
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Figure 4. Cellular protective effects of extract and its fractions
from M. oleifera leaves on rose-bengal sensitized photohemolysis
of erythrocytes. Data are presented as mean + S.D. "p < 0.05
compared with concentration of 5 ug/mL in ethyl acetate fraction
dose-treated groups, “p < 0.05 compared with concentration of

5 ug/mL in aglycone fraction dose-treated groups.
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Figure 5. Cellular protective effects of extract and its fractions
from M. oleifer leaves and (+)- @ -tocopherol at 10 ug/mL on
the photohemolysis of erythrocytes. Data are presented as mean
+ SD. "p < 0.05 compared with (+)- @ -tocopherol.
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Figure 6. Effects of fractions obtained from M. oleifera leaves
extracts on HaCaT cells viability. HaCaT cells were treated
with different concentration of ethyl acetate fraction and
aglycone fraction for 24 h, and cytotoxicity was then
determined by the MTT assay. Data are presented as mean +
S.D. "p < 0.05 compared with untreated control in ethyl acetate
fraction dose-treated groups, “p < 0.05 compared with untreated
control in aglycone fraction dose-treated groups.
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Figure 7. Cell viability on UVB-induced cell damage in HaCaT
cells. HaCaT cells were irradiated with 200, 300, 400 mJ/cm?
UVB and stained with MTT to show survival cells. Data are
presented as mean + SD. p < 0.05 compared with
UVB-untreated control.
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Figure 8. Protective effects of fractions obtained from M.
oleifera leaves extracts against UVB-mediated decreased cell
viability in HaCaT cells. HaCaT cells were treated with
different concentration of ethyl acetate fraction and aglycone
fraction from M. oleifera for 24 h after being exposed to
oxidative stress. Data are presented as mean = S.D. "p < 0.05
compared with untreated control in ethyl acetate fraction
dose-treated groups, “p < 0.05 compared with untreated control
in aglycone fraction dose-treated groups.
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