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Antioxidative Effect of Stachys japonica Miq Extract on
Cultured NIH3T3 Fibroblasts Damaged by Ferrous chloride,
Mordant

Young-Woo Sohn!, Sun-Mi Yoo*

Professor, Divsion of Medicine School, Sanbon Hospital, Wonkwang University
Lecturer, Dept. of Beauty & Cosmetics, Wonkwang Health Science University

o E AT B2 AsHYH(FeCl2)S] AEEAT AYE(S)) 259 FAs 27} 9 FeCl29] 54 415}
&4 ZHNA ZABIGTE 018 s, AR PR LS YR FAAZ0l2(SAR)-A7 5T 1S AL0| =(SOD)-
A} B 5-g B9 B AFolA FeCl2i 2] ol HlEslo] fojgt Al YEgol 7ags Hylon, 57t
=08 YT E3, caffeic acidi= FeC2E 4 H Al AE&0] tis] K25t 3715 ESith FeCl29] =
ol Tigt §] F2E80] A2 AR 28] FOI3t 2719} W SAR-47 53} SOD-FAF B4 3 e Ak}
a7s Byt 2EHoR § 2227 22 FAAE FAsAe 22 SR Al glo] Mz EA Y
284 7Bt 2 Aos Azt

:10 L Fo

ZFHof : ASHAILE(FeCl2), WAA|, MZAYEE, dAtelas, dALA)

Abstract The aim of this study was to examined the dermatoxicity of ferrous chloride (FeCl2) and
the antioxidative effect of Stachys japonica Miq (S]) extract on FeCl2-induced cytotoxicity. For this
study, superoxide anion-radical (SAR)-scavenging and superoxide dismutase (SOD)-like abilities with
cell viability were done. FeCl2 showed a significant decrease of cell viability in dose-dependent
manner, and it was mid-toxic. The caffeic acid showed a significant increase of cell viability against
FeCl2-induced cytotoxicity. In the protective effect of § extract on FeCl2-induced cytotoxicity, it
showed SAR-scavenging and SOD-like abilities with a significant increase of cell viability. From these
results, the cytotoxicity of FeCl2 is correlated with oxidative stress, and SJ extract effectively
protected the cytotoxicity of FeCl2 by antioxidative effect. Conclusively, the natural resources like SJ
extract may be a useful fundamental materials for the development of an alternative antioxidant.
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1. M2

5% M9A(mordant)= A&l 9F d4E &
o o o] Ay HFEsto] AAY 7173 i AFEsHA
HoH1l. o]&9] 22 A k&2 mFit of A7
SA 5] S5 6] Wizl ol SA71- e
B2 X7F o] a5t T tiito] FHicH2].

S| Y E(FeCl)2 B S5 WA Hlsto] &
Aot MAESS S8 30U A Hlste] 543
o] ZF5tA] RO HA T WMol 47 EA] gk A3o] A
of Wo| AT = QITH3]. Tt DR fLYeE &
2% FeCL7t A717F QIAlS] k3 Al DR 54 &8,
fAou EdHo Y} 22 B @42 2] de
o] A& Al F7t B asHH4]. FeClY A==/ &
g AR FE AFM R[SV FFAIZ4]0] tigt A
O = pRAo] ATt A= FolHT] oYt wat
A, FeClLoll theh o¥ 54 42 28 23 A&
w3t oA\ o) gk Ao AAs] 8E L QiTH2l &
A, 9 22 47 FE5 REES 5 Al ARE
5 WS GEAEA oY 54 X EE FAkEt
ZHoA AotEE A7t o|FX| I QITH6].

2, 45 AlEClA AR @9k Sl fat A
&/ AJEo] FEAHA o] F o] &5t A% g &
gt dAF7E olF AL IHT). AE F EEF
(Labialae)Ql A&ZE(Stachys japonica Miq., Sy
U Ao AAlskaL floH, golA ol =7
of A o] T AR gole ZhAb
(caffeic acid)®] Al (saponin), HAEH(palustrine)
5 EgtELolE AES Fhotal glof, Z1EAHolt
AENL 22 Ago| 2 AMEEHTHE]. E7],
caffeic acidH flavonoid®} 22 vl JEE2 4t
Sht g9 5ol Hold 5ol Aot & d&A Ao
9. a8, §] 252 FAtsle] At A4t A7t
A Agpoln] JA L W2 HRo| B4 EHof lu
A 249 A4 B E=TH10L

webd, & AtofA= S5 M EAQ] FeCloll o
ok B E 54 RARE flste] g & A A=Y shdl
NIH3T3 AfoHZFE AR FeChL H4& A3t
A &4 SHo|A EASHG N, B3, FeClo F/40
gt AFEE) FE2Y TS TS SHA 2
Ao EM AtstA &AM BAE FeChet 22 59
& MAATY =4 AHolu A5d dAEEE M

B

& SARFE dothal & 5.

2. Mz 3y

2.1 A|ef

B Ao A& FeCly, tris-HCL, trypsin, pyrogallol,
(pH  7.5),
phosphate buffered saline (PBS), dimetylsulfoxide
(DMSO), XTT 9 caffeic acid <+ SigmarHSt
Louis. MO, USA)OA T3ttt

photassium phosphate, xanthine

22 S) &=
HE opito A YF3t § Az o] T A
22 ARSIt &2 AR 73.6 g 260 mL S5
$E f2 939 ZtaTo] Yl 447 7HEstqitt 3
39| 9k 3 T FAS 30%%F 3,000 rpmlE ¥
AEE712 AT o 39t w50t 4.3% =&, 3.2
g AEE Aot

2.3 MIEM=Z(cellviability) &3

£7€ NIH3T3 Aot Z(ATCC, CRL 1658)5
96-welloll 1x10°cells/well®] WE& 21 36T, 5%
COE 2EH F27100A 72417F vigst & Az A
E&E SHoIh AlE BEE S8 Al Z well B
10 ul9] XTT (50 pg/mL)E A7Ft & FL27]9A 4
AlZE Bt AEsialon, o] DMSOE Aet &
ELISA reader (Spectra max 250, Molecular
Devices, Sunnyvale,USA), 450 nmo|A &Z=E =
“gst3it.

2..4 FeCl20|| CH3t caffeic acid (CA)R} SJ ===

o o

o2

FeCLoll Hi3t CA JF2 FeCl, (XTTs0)S BIY Al
o] Hesbr] A, Hy0000 gt F4tsksol 50% A<
Q1 CA, 40 uM} 60 uME ZHZh 2A17F A& ste] Al
RHEES ZARFY FeCloll Higt §] $&E9] 9%
2 FeCl, XTTspE Wi Aol A2 4, §J F5& =
s olst 27 &= 70 pg/mLet 100
ng/mL 242+ 2417 HEdt § A ZYLEE A

ALt
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25 SJ FE29| M2 24

E2]8s(polypheno)FFEAS  A.0AC.[11]19
Hiio] what ELISA reader, 725 nmOlA] tannic acid
£ HEFA%OZ  Flavonoid THEALS  Nieva
Moreno 5(12]9] B mat ELISA reader, 415
nmollA ruting EFAIFOE JF HFFAZ 71w
E F3EE SAIh

2.6 IXAZO|2-20H A7 &Y 3

Nitroblue tetrazolium (NBT) 2 wglo] we}
Yol o, ELISA reader, 560 nmoJA SJLE &
oA SAR-&715 B2 CAE FddHELo=
st} tiRFo] it WEEE HEASIHeH, ETH
SAR-27A%5(%)=100-[(AN| &2 879 &4 & /F47E
9] FBE) x 100102 YRt

2.7 SOD-QA} EM(superoxide dismutase-like
activity) &8

Marklund®} Marklund[13] "ol w2} jst3o
™, ELISA reader, 420 nmol|A] 45 24594}
SOD-fAF 42 CAS FHHETELE, tixol of
o WESE HEASIYoH, 3 SOD-FAF B4
)=(NE-7HY] F8=/FA7HY 885 x
100]-1002.& yERrt,

2.8 A Xz

BE AAFE SPSS/WIN (18.0)% ol&st3ict. 7t
T 7H9] B]¥E= one way ANOVAE AlY & Tukey
HSDO= AR EASHIAL, Foa2 X0.05% Sigith

3. 2t

3.1 FeCl29| ME=M

FeCLY /45 dotEr] fst] ujeF Alao
FeCl,, 100~140 uM &%= ZZ2 A2gt 23, 5
of HFst] KOt AEYEEY FAE EHIH
(X0.001). FeCl,, 100 uM, 120 uM, 140 uMejA Al
EPEEL 747 220 B3] 75.0%, 60.4%, 47.9%
2 UEREOH, XTTso 452 136.7 uMollA YebdTh
FeCL9| AlzZ=/dol| thgt A4 A3t 140 uM, 120
uM, 100 uM, 279 $£08 HEEAo] &9ton

Table 13} 2t}

Table 1. The cytotoxicity of ferrous chloride(FeCl2)

by XTT assay
Concentrations XTT assay F P Tukey
of FeCl, (uM) (450 nm) HSD

Mean+SD

Control® 0.48+0.04
100° 0.36+0.03 115.99 <.001 aybye)d
120° 0.290.02
140° 0.23+0.02

The data indicate the meanzSD for triplicate experiments.
Abbreviation: FeCl,, Ferrous chloride.

3.2 FeCl29| =40f| Cist CAQ| ¥

CA, 40 uM} 60 uM 5% ZZhE 2A17F AA et
A3}, FeClLTH] Ao A& AlZEAYZEo] tjx7of H]
Sta] 39.3%(0.24+0.02)= Yehdd] vlsted, 40 uMzt
60 uM CAAHFAAME ZZ 57.4%(0.35+0.02)2
72.1(0.44£0.02)= WEHTHX0.001). FeCLY Al
/0] gt CA FFY AAFEAZT =+, 60 uM
CA%} 40 uM CA, FeCl, (XTTsp) &0 AZHZE
o] &9to Table 29} Zt}.

Table 2. The effect of caffeic acid (CA) on the
cytotoxicity induced by ferrous chloride
(FeCl2) in cultured NIH3T3 fibroblasts

Concentration XTT assay F P Tukey

s of CA (uM) (450 nm) HSD
Mean+SD

Control® 0.610.03 312.20 <.001 ayd)e)b

FeCl, (XTTs)” | 0.24%0.02

40° 0.350.02

60° 0.44%0.02

The data indicate the meanzSD for triplicate experiments.
Abbreviation: CA, Caffeic acid; FeCl2, Ferrous chloride.

A
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33 SJ FE=9 g=eE
S| #&849% % polyphenold] *F2 586
mg/g2 &, flavonoid L 29.3 mg/gl & 717+ |

%o Fig. 13} 2t}
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Fig. 1. The component of Stachys japonica Miq (SJ)
extract. Data are meantSD. The data indicate
the meanzSD for triplicate experiments.

3.4 FeCl29] MZE=H0| oSt SJ F==22| g

70 pg/mLet 100 pg/mLY F&5
23}, FeClLTHe] A2of|A= Al ZAYEE0
5ko] 40.6%(0.26+0.04)Z YeRdd] vlgf, &5 A
go|AE 27 53.1%(0.34+0.02)9F 64.1%(0.41+
0.03)2 et FeClLRte] Ao Hloto] m& o)t
Z7HS YERICHX0.001). FeCLY] AZ=A0] §] &

S50 B Gl et AREA A3t ti 2, 100
pg/mL §] F&&, 70 ug/mlL § FE&, FeCl &
2 A ZAEEo] £9toH Table 33 Zt}.

Table 3. The protective effect of Stachys japonica Mig
(SJ) extract in cultured NIH3T3 fibroblasts
damaged by ferrous chloride (FeCl2)
measured at a wavelength of 450 nm

Concentrations | XTT assay F P Tukey
of SJ extract (450 nm) HSD
(ug/mL) MeanSD

Control® 0.6410.02 263.30 | <.001 aydy
FeCl (XTTeo)* | 0.26:0.04 b
70° 0.34%0.02

100 0.410.03

The data indicate the meantSD for triplicate experiments.
Abbreviation: SJ, Stachys japonica Mig; FeCl2, Ferrous chloride.

3

3.5 IMASO|2-2IC|ZH(SAR) A &M
70 pg/mLe 100 pg/mL &9 § &5 A5S
A5 A3, A7 G4 ti 2wt Hlste] 2+ 88.6%
ot 77.3%% UEht, SAR-AASL Z47F 11.4%%
22.7%% o= BT f2FE §o3t 4459 7}
£ 2tk £7], 100 pg/mlL BEoAME FAHRT

g
[

Ql CAY &AE% 77.3%2] A 30%Q A= e
WTHX0.001). SAR-AA%9] AFSEA A3} CA, 100
pg/mL §] &%, 70 pg/mL §J 35, YR7E &0
2 AA%0] &9koH Table 49+ Ztt.

Table 4. The superoxide anion-radical (SAR)-scavenging
activity of Stachys japonica Miq (SJ) extract
determined at a wavelength of 560 nm

Concentrations | SAR-scavenging F P Tukey
of SJ extract activity (660 nm) HSD
(ug/mL) MeanSD

Control® 0.44%0.03 119.25 | €.001 a,c,db
60 uM CA® 0.10%0.02

70° 0.39:0.06

100 0.3410.02

The data indicate the meantSD for triplicate experiments.
Abbreviation: SJ, Stachys japonica Mig; CA, Caffeic acid; SAR,
Superoxide anion-radical.

3.6 SOD-SAF &M =X

70 upg/mLe 100 pg/mL FEE AHJAE
SOD-GAF &4o] 42 116.9%9F 128.8%F UER:
o webd, SOD-FAF 462 70 pg/mLet 100
ng/mLolA 16.9%2 28.8%% ol tiR7o| B|5}o]
FOgt FA BG5S UERITHX0.001). 53], &
£ 100 pg/mlois FAHREY CA A 845
ol 66.1%(PX0.001)9] 40% oAFel Ao & Uehdtt.
FZE0] gk SOD-FAF 8469 A4 At {AF
52 CA, 100 pg/mL § &5, 70 pg/mL §J
25 d2F £02 £%°oH Table 59 Ztt.

Table 5. The superoxide dismutase (SOD)-like activity
of Stachys japonica Miq (SJ) extract
measured at a wavelength of 420nm

Concentrations SOD-like activity F P Tukey
of SJ extract (420 nm) HSD
(ug/mL) Mean+SD

Control® 0.59+0.02

60 UM CAP 0.9840.05 149.04 | <.001 Z>d>c>
70° 0.6940.04

100° 0.76+0.03

The data indicate the meantSD for triplicate experiments
Abbreviation: SJ, Stachys japonica Miq; CA, Caffeic acid;
SOD, Superoxide dismutase.
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of AbE Bt ofuzt 53], o4folut ARt 22 A
= MAAZA Q] 7t SRAIEHA o]d TE =4
A 8 ACE | o2 HIUA4] & AF=
FeCL9| =4< W& SHolA oti7] {5t} mF
T4 AIZQ] NIH3T3 A-RoAIZE B3t & FeCly
7F 100~140 uM& Z¥7} 3obel uijokaiofA] 48417k
HjoFstgict. 1 A3, FeClx wkol utet AlZ g8
= YA dAaAIFoH, EJL XTTsedtel 136.7
uMZA4], o]& Borenfreund®} Puernero] &Js 57t
0= UestH14]. o] A3+ Tiffani-Gastiglioi
1510 23t FeClLol A7 =/do] et A At
A5}t o] Z-2 FeClLY S A= Wf &
AT AA15] B= A= W Zs AdY 4316 &
< 8902 HiAIE = AR, o] Hoh FeCl9 43t
A &) o3k 7ksAol & AR ARt o] 22
A9 SPUE d3 22 Fa5 =Y 51 Al A
FHHZE DA AAEJCH[17], ETE FeCly
o} 2 A 3RIEQ FeS049] E4d°] vitamin Eofl &
o FolE|Qitt= AFHE V) o]F FHokal JrH2]. w
A,  AFoA= FeClol 543 AReHd &4 719
ATGS 95]7] Yol FeCl, XTTs0)S HHFAIZ A
ZJot7] A, FASHAQ] DFQ caffeic acid(CA), 40
uM} 60 uMZ 77} A 3ol 2417 A 2ot At
FeCLRF A 2Jgt Ao B|sto] HE {3t AEZPEs
9] 37+ UEtth 9 2= FeClhb9 AMSHd &4to]
FABHAR] CAl o3| Hojsl A= ol FeCl, 54
of Aketa] &Afo] Tojstal QS-S AAISHL loH,
o= Pyo 51219 47 At A5k T,
FeCl,Y] =700 tigt §] 259 FFRAM SloiA,
S] &5 70 pg/mLe 100 pg/mL A2 of|A FeClqt
o] A7 AnpEe B AZPEEY] Fo% 37 U
EFY FeCL9 EAS W59t} ol= AN Crataegi
fructus, CF) $%&%E0°] FeS049] EA& ootk
AT Aete AASH=HI[17]. o] &2 B § F
S5 &0 IRE AR AEEY AoAE] 7Idet
A0 A7t wEtA, £ oAM= § FEEY
P} JEFFRALE A8 23} F polyphenold
flavonoide 22t 58.6 mg/g™ 29.3 mg/go= U
Woh & dite skl w2 AaZ(Euphorbiae
humifusae L., EH) $2&9 51.2 mg/g, 26.5 mg/g

o vus) & o A FAR 3 s & 5 AN

2

tH18l. ol & §] #&&°| EH #5244 52 %

SFsol e SokL Atk wEkA, £ AFolA

rr

Aee B3 LotEtt WA, FEE9 SAR-2A%5
o A, §J #E& 70 pg/mL, 100 pg/mLoilA Z
ZF 11.4%%} 22.7%% 2] H|s] B5F Fost 44
52 Bt} ol&= A AHWH(Albizzia julibrussin, AJ)
A FZE(100 pg/mL)9) 28.8%°l HI5HH Tha 2o
U 20% ol =2 2745 EtH3]. g, SOD-
SAF A5 ojAlE, §) &5 70 pg/mL, 100
ng/mLolA 22 16.9%2F 28.8%= xR0l vl &
T Q05 9AF B Btk 2 A EH 228
(100 ug/mL)9] 27.8%° vla] A9 H|S=gt FAF &4
5= ETHI8L olfo] § FEE°] SAR-&ATH
SOD-frAt /s Fileks2 B A2 §] 2 &
o] T FABE JREY J5 g Aatet AZE

5. 28

2 A7 542 A LE(FeCl)Y A2E/gTt A4
HE(S) F229 A 83 v NIH3T3 A-Rof
HZE o]gsto] EAetHoH, FeCLY A4S 4514
&4 S|4 ARSI ol & A5l AlZABEES H
23 FAI5120l L (SAR)-27%5 9 FHEA0IE
AREHA|(SOD)-FAE E46S Aottt 1 A
FeCl= A2 o] H#ste] MZZEE&9] [Tt
AAE Hol 7 E402 YeEyon E3h caffeic
acide FeChLZE 74 E AZAZEEd tist {3t
57+ Hlth FeCLe =430 digt §] F2&9 A
= FoRt AlZEES S7H 9 SAR-AAFH
SOD-#At @5 22 A4S 898 Helth 28
Aoz, § FEEI 7 AAdrAe TS 9 22
dAEd 7ol o] 71xAREA Y &84 717t
Z 7208 74
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