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The Antioxidative Effect of Eclipta prostrata L. Extract on Cultured
NIH3T3 Fibroblasts Injured by Manganese-Induced Cybtoxicity
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Manganese (Mn) is used as main materials in vadgbesiical processes of industry, but it suggesiadMn brings
about its toxicant by fume or dust through respisasystem and skin barrier. Mn toxicant inducesldss of mental
health and life quality by cerebrovascular and sigeases. Nevertheless, it lefts much unknowh@miechanism and
the effectively therapeutic methods about Mn taxic@herefore, this study was evaluated the cyicitgxnduced by
manganese dioxide (Mn0in cultured NIH3T3 fibroblasts, and also, theretation between Mnginduced cytotoxicity
and oxidative stress was examined. While, thetadfeleclipta progtrata L. (EP) extract belong to Compositae was assessed
against Mn@-induced cytotoxicity in the view of antioxidatiedfect for searching the natural resources mitigatir
preventing the Mnginduced cytotoxicity. In this study, Ma@hduced cytotoxicity was revealed as mid-toxid®myenfreud
and Puerner's toxic criteria, and catalase (CAT graioxidant prevented Mn@nduced cytotoxicity by the remarkable
increase of cell viability in these cultures. Whikethe protective effect of EP extract on Mr@duced cytotoxicity, EP
extract effectively prevented the cytotoxicity iced by MnQ via antioxidative effects such as xanthine oxidxs®)
inhibitory ability and DPPH-radical scavenging dpilFrom the above results, EP extract showeeftieetive prevention
against Mn@induced cytotoxicity correlated with oxidativeests by antioxidative effects. Conclusively, thiglgtmay
be useful to research or development the altertpttherapeutic agent from natural resources liReektract for the
treatment of diseases resulted in oxidative stress.
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Table 1. The manganese dioxide (Mg)énduced cytotoxicity in
cultured NIH3T3 fibroblasts

Table 2. The antioxidative ability of catalase (CAT) on thelro-
gen peroxide (bD,) in cultured NIH3T3 fibroblasts

) XTT assay
Concentrations (450 nm) F P Tukey
of MnO,(uM) ————— HSD

Mean=x SD

Controf 0.26+0.03

10 0.18+0.02

82.65 <.001 a>b>c>d
130 0.15t0.02
15¢f 0.11+0.02

Cultured NIH3T3 fibroblasts were incubated with naechbntainin
concentrations of 110, 130 and 8@ MnO,, respectively. Tt
data indicate the meanSD for triplicate experiments. Significar
different from the control

a4 3
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=2 7+zy ¥k

=4S 98] MnO,7} 110~150 pM =
vz} g wjNel ] AEE A A A

ko] nlEste] AEAES] Folsl THasisi o,

o] FHgoll X XTTg #hS 140.0pMZ LFEFSTHP<0.001)
(Table 1). MnQ2] Al &S] tgh ALita] Ay vz
T, Mno2 110puM, 130 uM, 150 pM =0 2 A EAEH-0]

o_ O
=55 ¢ T Uk
CATe| eibsls 53

CAT?| 3tstsg AKEH] $lsto], Areirze] o
T HOE Wi Aol AElabr] Aol alshAlR1 CAT
35 uM 7} 45 uMS ZH2E AlEe] 2413 st A A s
A3}, 35 uM H0,7H] Aol A EAEE] dxT
o] H]3le] 51.6% (0.16:0.01)= YEFSTHP<0.001). BHA,
35 uM CAT 2] Aol 4= 83.9% (0.26:0.02), 45uM CAT
Z]2loll A= 93.5% (0.290.02)2 HEFTHP<0.001) (Table
2). CAT?] @Aksbsol gt AbS-EA] A} diz<t, CAT
45 M, CAT 35uM, H,0, 35 M =0 & A|EBEE0] =5
S & 4= 9o, CAT 45 M2 tZ+-3} CAT 35 uM
Zyztel SAIARL Ako]7h FASATh.

MnO,2| MIZ=H0i| CHet CATS| He

MnO,°| AMEZ=/dol thek AakshA|Ql CATS] Jaks &
o} 7] fJste] XTTs &= MnOE M Aol g
3171 A CAT7} 35 uM 3} 45 yM = ZHzb 23k nfjoFol
N MEE 2417 B A A Ad XTTs 552

) XTT assay

Concentrations (450 nm) F = Tukey
of CAT@M) —————— HSD

Mean+ SD

Controf 0.31+0.05

35 HO, 0.16+0.01
HO. 60.10 <0.001 a>c>b

35 0.26t0.02

45 0.29+0.02

Cultured NIH3T3 fibroblasts were preincubated VG#T at con-
centrations of35 and 45uM, respectively. The data indicate
meant SD for triplicate experiments. Significantly diféet fron
the HO-treated group

Table 3. The effect ofcatalase (CAT) on the manganese dic
(MnO,)-induced cytotoxicity in cultured NIH3T3 fibroblss

) XTT assay

Concentrations (450 nm) = = Tukey
of CAT M) ————— HSD

Mean=+ SD

Controf 0.26+0.02

XTTso(MNG,)®  0.12+0.01

= (MO 9251 <0.001 a>d,c>b
35° 0.19+0.02
45 0.21+0.02

Cultured NIH3T3 fibroblasts were preincubated V@ at con-
centrations of 35 and 48\, respectively. The data indicate
meant SD for triplicate experiments. Significantly diféet fron
the MnQ-treated group

MnO,vHe] Aol M= Al EAEEC] 46.2% (0.120.01)
2 YRt Wb, 35 uM CAT A 2]olA] 73.1% (0.190.02),
45 M CAT =2]ol| 4] 80.8% (0.2#0.02)% e} 544
o2 BF {28 xpo]5 HITHP<0.001) (Table 3). MnO
o] MEEA kstAle] o] mE ARFHA A o
%3, 45 uM CAT S} 35 uM CAT, XTTs (MNO,) =072 A

TYEEO] BES ¢ 5 Ak

rot

HX(EP) FE22| MZSY

EPS] A|E=/dS hotry] flste] FEE<] 50~130 ug/
mL= ZH7} f gl MEE wjdesith 1 A
¥} 50 pg/mL¥} 70 pgimLe] A 2jellA= AEAEEC] o
%(0.300.03p1 H]3ke] 97.0% (0.28:0.02)2}F 97.0% (0.29
+0.02)= B 2 YERETE 3 90 pg/ml, 110ug/mL,
130 pg/mL A 2]l A= 93.0% (0.28:0.01), 90.0% (0.2F
0.02), 83.0% (0.250.02)= 7}7} LFelTHTable 4) (Fig. 1).
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Cell viability (%)
3

Control 50 70 90 110 130
EH extract (ug/mL)

Fig. 1. The cytotoxicity ofEclipta prostrata L. (EP) extract by XT
assay. The data indicate the meaBD for triplicate experiments.

Table 4. The cytotoxicity ofEclipta prostrata L. Extract

i XTT assa
e o e p T
(ng/mL) Mean+ SD
Controf 0.30+0.03
5¢° 0.29+0.02
7¢F 0.29+0.02
of 0.28£0.01 360 =0.008 a>f
1¢ 0.27+0.02
13d 0.25+0.02

Cultured NIH3T3 fibroblasts were incubated with BRract a
concentrations of 50, 70, 90, 110 and f80nL, respectively. The
data indicate the meanSD for triplicate experiments. Significar
different from the control

A, H e -8-3HAE =7 110 pg/ml o el A vERE
o7 B AF M= 110 pg/ml o8t FEE ARSI
o} gHH, 50~110 pg/mL A 2] Atololl A= EAAOE
ogk Zpo] & HolA]| gFgkont, 130 pg/mL HelellA=
o3 2po] = LFERAITHP<0.001). ER] Al E&5Aol ulE
AFTAA Ay kel H]E EP 130pg/mLs Al EAE
Fo] sgont, thE IME iz FAARL
o)A o] fli= Bo=E Ve

ECE e

e

o=

EfEL0|E

EP 3% 50| U3l A4 sk %}ﬂ; A% Y=Y &
kS 514 mgig-& e o, = &
& 259 mg/- = 7+t LJrE}kM(Flg 2).

Concentration (mg/g)

Polyphenol Flavonoid

Component (mg/g)

Fig. 2. Total polyphenol and flavonoid of EP extract. Trage
indicate the meart: SD for triplicate experiments.

Table 5. The protective effect dEclipta progtrata L. (EP) extrac
on manganese dioxide (Mgénduced cytotoxicity in culture
NIH3T3 fibroblasts

; XTT assa
e Gy e T
(ng/mL) Mean+ SD
Controf 0.370.03
XTTeo(MnO)° 0155002 114.08 <0.001 a>d>c>b
o 0.23+0.02
110 0.28+0.02

Cultured NIH3T3 fibroblasts were preincubated with &xtrac
at concentrations of 9@g/mL and 11Qug/mL, respectively. Tt
data indicate the meanSD for triplicate experiments. Significar
different from the Mn@treated group

MnO,2| MIZ=-4oil CHet E

MnQO,9] AXEEAl E
a}7] f18ke] XTTs 449 Mnozi Hj ek Mol A2
7ol 90 pug/mLet 110 pg/mLe] EP F&Eo] X34 vl
Nl A AEE Zhzt 273F B2t A wjgd 23 MnORt
o] Ao AZAEES 2] 100% (0.370.03)

o H|3l4] 40.5% (0.150.02)= v§- 743k o= e}
vt} Bk, 90 pg/ml EP 355 Aol gloix] AlEAE
H& 62.2% (0.23:0.02)%, 110pg/mL FE5-2] Aol A
+ 75.7% (0.28:0.02)= }EF5THP<0.001) (Table 5). EF
=5-0] MnO,2] AEEAlo n|x)+= Fakof| Tk AFAA
Ay} 2, EP FEE 110pug/mL, EP5E% 90 ug/ml,

XTTs (MNO) w22 AEAEEY] =2 1S & 4 U
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Tukey
HSD

Table 7. The DPPH-radical scavenging activity (DPRISA) of
Eclipta prostrata L. (EP) extract
DPPH-RSA
(517 nm) =

Concentrations
of EP extract
(ng/mL) Mean= SD
0.04+0.01
166.40 <0.001 a>c,d>b
0.2740.01

Controf 0.33:0.04
45,M CAT®
0.25t0.03
The data indicate the mearSD for triplicate experiments. C,
was used as positive control. Significantly différieom the control

P
9
110
= =11
TE =

XO inhibitory

Table 6. The xanthine oxidase (XO) inhibitory activity Btlipta
prostrata L. (EP) extract
activity Tukey

(292 nm) HSD

Mean=x SD
102.91 <0.001 b>d,c>a

0.28+0.02
0.04£0.01

Concentrations

of EP extract

izl Hlste] BAAH R #2811 th(P<0.001). DPPH-
FEE
I

110 pg/mLe} 90 pg/mL, thET +£o02 2 Ho=z et

radical 2275 9] AF$-7174 A3} CAT 45uM, EP
wheh vt T) CAT, Ul 2 EP F5% 90 pg/ml, vl
110 pg/mL 242f Z13tE Zpel 7} f-2fst

7

Bl ¢

Borenfreund and Puerner (198%)=/3 47|00 ]34
& 4 A

(ng/mL)
Controf
45M CATP
of 0.22£0.02
110" 0.20t0.05
The data indicate the mearSD for triplicate experiments. C,
was used as positive control. Significantly différfeom the control
THTable 5).
Xanthine oxidase (X0) Xslls &4
EP F==° gk XO Az&d(XO inhibitory activity)°]
=4 Ay} EP 335 90 pg/mL F =0l izl H] T} EP FEE
slo] FAJo] 78.6% (0.220.02)Z el o, EPSFEE Al YETHP<0.001,P=0.001,P<0.001). CAR} EP F+%
110 ug/mL 550l A= 71.4% (0.26:0.05), CAT 45uM A2] & 90 pg/mL, CAT®} EP %% 110pg/mL= ZH2} 2153t
o A= 14.3% (0.040.01)2 Hal fhadt Aoz Yyttt o #9§ 2pol7} 2AArH(P<0.001, P<0.001). EP
(Table 6). 1214}, EP %% 90 ug/mLe} 110pg/mLe] XO 90 pg/mLy} EP F&& 110 pg/mL #-238k =fo) 7} §19)
tHP=0.560).
i
e TaEe dEoR I ddoHAE Yol
U 7k=g o] A5 9] dejler Agakal
g et al,, 2014ayd7IstE & o4k HMNO,)
71838 Az S dSAG DS
e Aol AFEE 7] wiel o]o] F5o]
AFE) A A= o 927 ¥ tkPearce et al., 1989}

#]3°5(XO inhibitory abilityy> 7+t 21.4%} 28.6%, CAT
45 M 9] Adl'52 85.7%= tlZrel] H|ske] TAH o=
110 ug/mL¥} 90 pg/mL, 2T o2

-2l 3FTH(P<0.001). XO A3lse AH-7174 A3} CAT
ATHIun
ARG
1= 319
A, B AT E MO0l AEEAS Y NIH3T3 4
AE 2 Z2ARE A3 MnO= A2 skl H]

FEE
& 90 pg/mL, HZwy} EP F5E 110 pg/mbe
EP %% 90 pg/mL, CAT®} EP %% 110 ug/mL= ZH7}
FrEA] <l
dlato] AEZAEES Folo AT 2N AESA

45 uM, EP
2r 2Fe)7h §-9]8ktHP<0.001,P=0.002,P<0.001). CAR}
110 pg/mL2 ol gk xko] 7k ¢l

Rke] ARo)7t o] 8k glek(P<0.001,P<0.001). EPF-E
S YERATE B3 XTTy #k°] 140.0pME YERY o]
[e) Kelie]
==

o Ao g vehdth dlxay} CAT, &3 EP 5%
Z 7= (mid-cytotoxicR]! A 0.2 YEPE S 2R MnO,7f

358
PSR B2 K S

THJung et al., 2017bgHA, Holuh 72 2 AF57} 22
¥ Al AR S SO 2 o]

== B
9y FHERE 5

& 90 pg/mLy} EP
ATHP=0.374).
DPPH-radical &Hs &%
EP &% AR 3 DPPH-radical7] 24 (DPPH-
radical scavenging activity, DPPH-RSR)ZAFSH A3} 90 pg/
Ao A= 7184 o] 81.8% (0.220.01)
2 YEhgon, 110 pg/mlL EP F55 Aol M= 75.8%
FEE
9] =Ado] AbstA &3 who] glvkar A|AlE B Q)
tHJung et al., 2017a)% AT-ell4= MnOo| A5 0]
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mL EP
(0.25£0.03)2 UHEFREUE HEFE CAT 45 uM 2 2ol A+

FEE
AR
12.1% (0.04:0.01)2 e} THTable 7). w4, EP

@]zt A7) (radical scavenging abilityy 90 pg/mLe}t
110 pg/mL, CAT 45uMellx] Z}7} 18.29%} 24.2%, 87.9%



abelA &=2g3 Bol deETkE dotiy] flste] kst
A|e] =2l catalase (CARF Ik A|Zo] A A3 &
MnO,] A& a} MEAEES vl FAFESICh 1 2
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A= EP FEE digt dAitkslse AR 9
3t XO A dls< H]EslY DPPH-radical~71sS 49
Skeltk WA, XO A&llse] A4, EPFE= 90 ng/mL
9} 110 pg/mLe] FXolld BT thxatol vlste] 21.4%}
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