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A Study on the Cytotoxic Effects of Several Plant Extracts on the Cell viability and
Cell Adhesion Activity in Cultured NIH3T3 Fibroblast

Yo-Sup Rim', Won-Seob Song', Young-Mi Seo’, Seung-Taeck Park’, and Shin-Moo Kim’

Department of Bioenviroment, Sunchon National University, Sunchun 540-742, Korea'
Department of Anatomy, School of Medicine, Wonkwang University, lksan 570-749, Kored’
Department of Clinical Laboratory Science, Wonkwang Health Science University, Iksan 570-750, Korea’

This study was aimed to clerify the cytotoxicity of some plant extracts such as Hosta longissima
HONDA (HL), Hemerocallis fulva var. Kwanso REGL (HFVK), Hemerocallis fulva L (HF), Macrocapium
officinale NAKAI (MO) and Mentha canadensis var. piperascens HARA (MCVP), the cultured NIH3T3
fibroblasts were treated with 25, 50, 100, 150 and 200 pg/mL of five kinds of plant extracts for 48 hours,
respectively. The cytotoxicity of plant extracts was measured by MTT and NR assays for the cell viability,
and XTT assay for the cell adhesion activity. In this study, HL, MO and FHVK extracts showed the range
of midtoxic-non toxic by the criteria of chemical cytotoxicity. While, the HF and MCVP extracts showed
midtoxic. In the extract cytotoxicity, HL, MO and FHVK extracts showed non-toxic by the criteria of extract
cytotoxicity. While, HF extract was determined as lower-toxic. In the responsive sensitivity of each plant
extract on colorimetric assays, HF extract was sensitive to mitochondrial enzyme by MTT assay, lysosomal
enzyme by NR assay and mitochondrial nucleus by XTT assay. While, MCVP extract was sensitive to
mitochondrial enzyme by MTT assay and lysosomal enzyme by NR assay than other assays. While, HL,
HFVK and MO extracts were most sensitive to NR assay. Cell culture is one of useful materials in the
screening of cytotoxic and recovary effect on the putative chemical agents or plant extract. And also,
colorimetric assay is regarded as very useful tools for quantitative measurement of cytotoxic effect on plant
extracts in vitro.
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H AEoly @AY FE2E T YEHE HFE
Sk gaks), g, g 2 o9y AU el e
AEEC] g FEo Jvta dHA WA o] & o] &3t
A5d FEMNEE BE FAFAZY JFEAZ Z A
FNE Y Azxel B =88 /1€ JthKim T,
2002; Wang 5, 2006; Gate 5, 2007). AF7HA 4] &z 5
B 3% 4AH FE2E55 AYRY HE3FES v
B3, 7128, olAZ & FE4|, ghd B A Zo|t 5o
a4 ATh(Hirota 5, 2000; Krizkova 5, 2000). ©] &2
AL S HES AaF, AR o FHHA £ o
A AHE 4 AH(Sun 5, 2002; Jung 5, 2003). 53],

NHEO

Jﬂiﬂﬂnb} 2 AEse o]y ATz 4]
(OH)E HIF3t 712 847](COOH)S 22 AES 7}
AL }1]\‘1:‘]:'“ Fa7le e SiEd zskgoe] Ze)
ol A3 $ Fholy F=4, kst T 2 oF
g84e Ygddn BuH ul 9JthDe Heredia =
2001; Han %5, 2006). tiA 2 A E22E A
< 71&9 SEAA ol Hste] EAo] mofatALt &
7o) Qlol 7% AFA RO} B84 o] BE
Z7F =ol7ka Jth(Goldberg 5, 1999; Krizkova -5,
A, STUHFAE HIES FivEd, W,
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= S| &3l ABER HE3ET 22 o
F4& UYehdle BRES R8st oy AAE b

ATH(Yang 5, 1973; Seo 5, 1999).
olo gt & 7}A] 9 o & EoHH T3} 2o Wt
ol &3l= S38H(Hosta longissima HONDA)E 7~8€ ol

N s}she= qﬂﬁﬁ%"]%i o wusiy Aldsit S5
F3ol &3l 4 (Macrocapium officinale NAKAT)=
YHSATE NE FOoE ARGt B2 AL FowH
AL Bty Fo] gl 2024 4HS v £33t E
SR, 2E HER A, AN E a4 & o
AES 7L It i o8 ARE d75E H
23 Folq, 24, 78 T 2y AREHo stith(R
2, 1995). Wtel &3l U 5l(Hemerocallis fulva L)
= OE]E%H@O]EE/“] B s A2 ARSI B 21
AL Aesty Bele oY Zo] . #ejol= H
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r

1A, CE HIESH] of2rd, £, ok2vteiil 8l &
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FIAIE 5 B JEEC] 5o Atk 28 A
B A9 MR B D 55 Fol Asso ArhE,

2003). W3t &ot= GYFE(Hemerocallis fulva var.
Kwanso REGL)& & 2l84o| £2 & OkZHE AH&-3F
. ofEld-S HES F9, of27|d 4
Aot v 5 HIES €434, 34,
ol AREE Th(E, 2003). FHUE ol &3
VSH(Mentha canadensis var. piperascens HARA) T OC]
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ATHHirota %, 2000;
Leung &, 2007). WetA] AAZ o5 FE2E9 A& A
ol ol W kA g Hrirh o] Folxof §}7]
o] MEzsA dd A 58 948 44 o

L= S B
& Ao HtEA] 4A olth(Lavid 5, 2001; Li 5,

2007). Sl AT FEELS B0l 1 Wk o
E FE=0 U A Bl tig 122 E7F v
FE3t7] wgo olof tidt AF7F Algd AR Aot
(Kikuzaki®} Nakatami, 1993; 943} 3k 1997; Kim %,
2003). ¥, MEzFAHES A3 AFAW E4H(in
vitro assay)2.2 7HF €] &dHz A2 = HAEGH
o] A=t o= A AN FS AHRst] AEZY &7 H

o AL A W el th(Mosmann,
1983). MTT A& AFgA o] aLe] S-S H4 9
sde

formazan MTT=
A S g8 AA Y
Aol gk &4s 47 %
1983; Borenfreund®} Pu
B AFNME SH3E HE

E4& At e, NR

S4E, XTT 24 AHgA
F24 1 o] TH(Mosmann,
Puerner, 1984; Goodwin &, 1995).
& gAFe, A3e, 45

T 9 et FEE o Aﬂlz He =AY 9Etd
MTT BA4H3 NR 2AH 93t AZAEE(cell

viability)®} XTT E4Hol| 9|g M3 F2-E(cell adhesion
activity)2 B9 NIH3T3 Ad-f 24 E(mouse skin fibroblast)
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1) Bl A

B Ago] AHE NIH3T3 AAEAEE
Type Culture Collection(ATCC)oA T+
o}

American

st} Mg

2) AeF

B Ao AFL3F MTT, NR, XTTE Sigma Chemical
Co.(USA) A T3t 2™ Eagle's minimum essential
medium(EMEM), fetal bovine serum(FBS), fungizone,
penicillin G, streptomycin< Gibco Chemical Co.(USA)ll
A Tt 2 gl Aok SEFAkS Fete] Y
of AH&stth

3) 43717

CO; incubator(Forma Scientific Co. USA), 442 EH
& v 7 (Olympus, LF-#U(SH-BCBI, SAM
HEUNG, Korea), ELISA reader(THERMOmax, USA)E
27k Agaterh

Japan),

2. &Y

1) FAF=

2 Ay AgS ARl 3K (Hosta longissima
HONDA, HL), 43¢l (Hemerocallis fulva var. Kwanso
REGL, HFVK), 93 2|(Hemerocallis fulva. L, HF), A<
f(Macrocapium officanale NAKAIL, MO) 2 8}3H(Mentha
canadensis var. piperascens HARA, MCVP)< 2009 <
ZA) :rLa]:fL-O/] ofskell A A H AT 2 kA€
Aste] Af 70 g, dHSF 70 g2 1 LY WELol, 4Y
Z2] 600 g, Y52 600 ¢ X 733} 600 g2 6 Lo wlg
<ol 47t go] dA A AAF vF FEe AT e
SN F ARRAZE AH A FFA
I
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dg ol AFEsHT
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2) AlZujoF

NIH3T3 A=A sk wje87](25 cm® flask,
Nunc)oll o] Althu)este] AbgatAnh Axujds A
HjF 2 EMEMOl 10% FBSE H|5$3}l4 fungizone(25
pg/mL), penicillin G(25 U/mL), strepto-mycin(25 pg/mL)
< Hvtete] ALt M EZ e 919 wjkdo] A

Ho] 37T, 5% COE A" 5713 AL7] UdlA
wlokatgom, mioE  AEE 025% trypsin(Gibeo
Chemical Co. USA)S.Z &3ty Tuk EFALZ
1x10° cells/wello] EE2 AHA3ITE AZo] Athul ek
Al 3Y HACE kS wdste AT

=

ZA317] 9kl wlY¥ F<Ql NIH3T3 A
, 50, 100, 150, 200 pg/mL H=2| Ztzke] Al
¢ AEd B MTT 43 NR 4
II*LEE, XTT #4190l o3 NE2i2E
Zslath Al Z=A4L Borenfreund?} Puerner
(1984)«1 a7 wet setAl Y AEzEsAP[as
4, ICsp < 100 pM(png/mL); S35, 100 uM(pg/mL)<
ICso < 1000 pM(pg/mL); A =4, 1000 uM(pg/mL)<ICs,
<2000 pM(pg/mL); F-541, 2000 pM (pg/mL)<ICso]7},
FEH AEZEA 54, [C5o<10 pM(ug/mL); 1+,

10 uM(pg/mL) < ICso < 100 uM(ug/mL); ASA], 100
UM (ug/mL) < IC5<200 pM(ug/mL); F=4, 200

pM(pg/mL) < ICs]& 835t
MTT(Tetrazolium MTT) #4312 Mosmann(1983)2] &

Aol oJstHon, 4 7 FEEY AEE 5
2 9 NIH3T3 A=A Eo) 48412k &<k A 2]t Hj
Sttt vl EH T AFAE AET 50 pg/mL
o] MTT7} 234 Wl ¥H-S welld 1 mL Hof 343
St wigFstanh. wiFol ¢EE F wjdds HYyx

PBSZ 33] A3 t}2 dimethylsulfoxide(DMSO, Sigma
chemical Co, USA)E welld 2 mL% Hof Aol 5&
T A8 Tt} 239 formazan MTTE ELISA reader
2 550 nmol| A &% ZAsto] 273 vl 2AFsE
Aot

NR(Neutral red)”d &2 Borenfreund®} Puerner(1984)<]
W) oty dstg o, MTT £ FYstA )

E
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% NIH3T3 A-fFEAZ AEE 4847 &< A2 3t
ok A2 & g A Z3 50 ug/mLe] NRE welld 1 mL
A Qo] 37CE ZAH 27|04 3AZE F<F et
o} Hjoko] 59 T wjgHS WE| PBSE 33 AH
SRS M A 3 1% formaldehyde-1% CaCLE welld 0.5
mLA o] ANZTE TAHI e

acid-50% ethanol= welld 2 mL¥ ¥&

>0

1% glicial acetic

= A2lA

158 B¢ RESA AT BEgo] 8% 5 ELISA reader®
540 nmo Al FFEE SAHSY dz2TH vl ZASFY
=3

XTT(Tetrazolium XTT) A &2 1 mg laminin®Z A g
wjoF§719] NIH3T3 AFEAZE 1x10° cells/well 2
7t FEZ2ENEE 48X 5 APt w e
A A z3 50 pg/mLe] XTTE well
B E st s &
dimethylsulfoxideE welld 2 mL¥ 4
0%7+ A 2]g th5 ELISA readerZ 450 nm
ZAste] djx27d vl AR
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3. SAIAz]

2 A9 AT = SPSS(version 12)0] 2|5te] 3}
4o meantSDE FASHUT. Az e HAAL
ANOVAS] MRl dHZFZAEA(ANCOVA) 2f3t3]
ovf pvalueZk 0.0s PIEHl AE FOAF AOE g
.
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o=
T=

JEd

III.
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==<B20

TE=

1. S2&tSH(Hosta lonissima HONDA, HL)
MEZz=H

SASHHL) FEEY Al
MTT 4%, NR EX43 ¢
XTT B4 ¥ o3 AXRZAES
I 2T} Table 19149} Zo] MTTEAH
100, 150, 200 pg/mLe] FZoA AEZAYE
Z7o] WSt 94.6%, 88.1%, 78.5, 70.4%(p<0.05),
64.7%(p<0.05)Z YEFGTH F=3 NREAH QlojM=
25, 50, 100, 150, 200 pg/mLe] FZolA A EZAEE0]
Z+7} 99.8%, 84.2%, 79.9%, 66.2%, 53.1%(p<0.05)Z L}E}
Sk XTT 24 dlojAe Al ZF2E0] 25, 50, 100,
150, 200 pg/mLe F=A  Z+Z 88.7%(p<0.05),
77.3%(p<0.001), 69.9%(p<0.001), 68.8%(p<0.001), 67.8%
(p<0.001)Z ERtHTable 1). Y12 3579 4y 2
Foll A &b} 200 pg/mLolA 1ICs &% HT}
=7 YeElg 224 Borenfreund 2} Puerner(l984)«] =4
BA7IE we} 35hA o A ZEA L FI-FEA
A2 Yepgton, FE2H MEEHL 35F
Foll A 200 pg/mLol A ICse0] YEREA] 9E9k7] uf
FEAQ A2 Yeytth

SR
723)3 UJ
Table 1
oA 25, 50,
247} o

X

FEES
o

B4

2. 2lFe|(Hemerocallis fulva. L var. Kwanso

REGL, HFVK) =z&=29| M==Y

HloF NIH3T3 AfFEA X #AFEHFVK) F25
I NEE TEHEE At A7 AZAEET AEFZ
Table 1. Cytotoxicity of HL extract on cultured NIH3T3 fibroblast
Concentration Cell viability (%) Cell adhesion activity (%)
of HL (ug/mL) MTT NR XTT
Control 251.44+67.9 (100) 204.57+83.2 (100) 117.57+15.6 (100)
25 237.78+64.4 (94.6) 204.14+106.5 (99.8) 104.29+19.1 (88.7)"
50 221.44+78.3 (88.1) 172.29+93.8 (84.2) 90.86+24.7 (77.3)"
100 197.33+81.6 (78.5) 163.43+87.7 (79.9) 82.14+22.4 (69.9)"
150 176.89+86.1 (70.4)" 135.43+65.4 (66.2) 80.86+26.3 (68.8)°
200 162.78+72.6 (64.7)" 108.57+£50.0 (53.1)" 79.71+18.4 (67.8)"

*The data indicate the mean+SD for triplicate experiments.
p<0.001, respectively
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T and ¥ are significantly different from the control at p<0.05 and
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Table 2. Cytotoxicity of HFVK extract on cultured NIH3T3 fibroblast

Cell viability (%)

Cell adhesion activity (%)

Concentration
of HL (ug/mL) MTT NR XTT
Control 211.90+54.6 (100) 177.00+£100.2 (100) 120.14+16.2 (100)
25 179.80+61.4 (84.9) 164.00+119.6 (92.7) 108.29+17.2 (90.1)
50 169.00+42.0 (79.8) 138.00+91.8 (78.0) 93.43+25.1 (77.8)'
100 153.90+37.6 (72.6)* 118.29+72.8 (66.8) 82.00+21.0 (68.3)°
150 137.70+40.8 (65.0)° 96.29+61.6 (54.4) 80.00+16.5 (66.6)°
200 130.00+47.5 (61.3)° 91.29+61.8 (51.6) 78.43+16.7 (65.3)°

*The data indicate the mean+SD for triplicate experiments. ¥ , ¥

p<0.01 and p<0.001, respectively.

E9 Z¥& Table 29 2t} Table 20149k o] MTT
B WA 25, 50, 100, 150, 200 pg/mLe] F=olA A
izl Hlste]  84.9%, 79.8%,
72.6%(p<0.01), 65.0%(p<0.001), 61.3%(p<0.001)Z L}E}
ST S, NR 24 glolA &= 25, 50, 100, 150, 200
pg/mLe ZF FEol A AZAEE0] 47 92.7%, 78.0%,
66.8%, 54.4%, 51.6%= YEFS T XTT &4+ Al
ZRAEFo0] 25 50, 100, 150, 200 pg/mLe FEolA 7t
ZF90.1%(p<0.05),  77.8%(p<0.05),  68.3%(p<0.001),
66.6%(p<0.001), 65.3%(p<0.001)Z LE}5+TH(Table 2). ¢
of AdAAE HE FdFE FEFEL 200 pg/mLolA
S FEEAAAE ICs #HET EF =4 YEbgSe
24 38 A o MEEH L FH-F-549 el 9
o2 Yeigon, 299 Azs4de 33}

o~ T1H
A 549 A2 YEbdT

TAZEO O
INELEE 47

ol
e
il
=2

Table 3. Cytotoxicity of HF on cultured NIH3T3 fibroblast

and § are significantly different from the control at p<0.05,

. 1%2|(Hemeracallis fulva. L, HF) £2&822| M=
=4

AFEHF) FE2E x5
& F<? NIH3T3 AfFEAE A3
Ao FE2=H Y s=EE AHYQ
I 2t} Table 39149k Zo] MTT ®A4 A 25, 50,
100, 150, 200 pg/mLe] FEoA AZzHELL 7t2 o
Zo] M3t 84.2%, 66.6%, 58.1%(p<0.01), 54.7%
(p<0.001), 41.9%(p<0.001)Z FE}%T} E=3H NR £44
of oA & 25, 50, 100, 150, 200 pg/mLe] FE
Me AEZAEE] 747t 94.9%, 63.6%((p<0.01), 61.7%
(p<0.01), 45.6%(p<0.001), 38.4%(p<0.001)Z L} EFT}
XTT &40l e A ZF2E0] 25, 50, 100, 150, 200
ng/mLe] F=ol A 27} 88.9%(p<0.01), 73.0% (p<0.001),
66.6%(p<0.001), 61.6%(p<0.001), 59.3% (p<0.001)E }+
E}TH(Table 3). 919 A AT A B vpo} o] U5
g FEEL 200 pg/mLol A XTT BEXHlAE ICs &
ot 2% 7 Yebdt] Hste] MTT #4341+ 200

Concentration Cell viability (%) Cell adhesion activity” (%)
of HL (pg/mL) MTT NR XTT
Control 200.46+60.1 (100) 160.78+62.2 (100) 113.63£6.2 (100)
25 168.85+61.5 (84.2) 152.56+62.7 (94.9) 101.00+9.4 (88.9)"
50 133.46+56.4 (66.6) 102.33+41.0 (63.6)" 83.00+14.1 (73.0)"
100 116.38+69.1 (58.1) 99.22+35.9 (61.7)" 75.63+13.3 (66.6)"
150 109.62+59.5 (54.7)" 73.33+30.4 (45.6)" 70.00+6.9 (61.6)°
200 83.92+44.0 (41.9) 61.67+20.7 (38.4)" 67.3846.8 (59.3)"

*The data indicate the
p<0.001, respectively.

120

mean+SD for triplicate experiments. ¥ and ¥ are significantly different from the control at p<0.01 and
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Table 4. Cytotoxicity of MO extract on cultured NIH3T3 fibroblast

Cell viability* (%)

Cell adhesion activity* (%)

NR

XTT

Concentration
of HL (ug/mL) MTT
Control 284.20+£99.6 (100)
25 274.00£119.8 (96.4)
50 270.60+100.0 (95.2)
100 241.40+101.7 (84.9)
150 201.80+70.8 (71.0)
200 185.20+108.7 (65.2)

158.22470.4 (100)
146.11+89.1 (92.3)
127.67+75.0 (80.7)
124.22+70.8 (78.5)
98.33+61.1 (62.1)
90.00+55.9 (56.9)

126.29+42.6 (100)
119.86+44.0 (94.9)
114.86+44.1 (91.0)
108.29+42.2 (85.7)
107.14+50.6 (84.8)
98.00+48.6 (77.6)

*The data indicate the mean+SD for triplicate experiments.

ug/mLol A, NR 24| AE 150 pg/mLSt 200 pg/mLol
A 747 1Cy ol YERgT melA shetale] HlEs g

4. M==S(Macrocapium officinale NAKAI, MO) =&
=2 MEZ=Y

vl %91 NIH3T3 A-fEAZo 4AH=H(MO) F2&5
o NEE FEHE KA 5 A A7 AzAE
&3 AEZzRZE e BFEAY AFE Table 49 2
Th. Table 404 H= npe} o] MTTEAIH oA
25, 50, 100, 150, 200 pg/mLe| FEol|A AHZAYEEL
27k thzTol WEte] 96.4%, 952%, 84.9%, 71.0%,
65.2%% 27t UERTE B3 NREA | 9lojAl &= 25,
50, 100, 150, 200 pg/mLe] Zt XA A ZAEE0] 2
ZF 92.3%, 80.7%, 78.5%, 62.1%, 56.9%(p<0.05)Z L E}SE
ok XTTEA W 93 AZRZEL 25, 50, 100, 150,
200 pgmLe FE=oA A7 94.9%, 91.0%, 85.7%,
84.8%, 77.6%% UEFRTHTable 4). 919] 3572 #4H

- 1Y

iy

o) AFNHAY B5f FFEL 200 pgmLol A 919
ZE B4 2ol ICy ART 25 B4 JEhdozA
3} LREAQ Ao yehton

5. YtSKMentha canadensis var.

HARA, MCVP) F&£29| M=Z=4
HSHMCVP) &9 AZE5AE MTT, NR 2 XTT
_]

piperascens

oA el o] MTT &AWl o3 MZAEE B
25, 50, 100, 150, 200 ug/mL2] 7} FEoA AEZYEE
S gixzTol vEtYg  97.6%, 84.1%, 69.5%([p<0.01),
53.8%(p<0.001), 45.4%(p<0.001)Z Z+Z Yol E3F,
NR E4Hel g AZAYEE A= 25, 50, 100,
150, 200 pg/mLe] FEAF A 22t 96.9%, 69.5%,
63.4%(p<0.05), 52.3%(p<0.01), 47.2%(p<0.01)Z E}
b XTT B4 93 AERZEL 25, 50, 100, 150,
200 pg/mLe FZANA ZHZE 90.0%, 81.6%, 70.9%,
65.8%(p<0.05), 59.9%(p<0.05)F EF}THTable 5). ¢

Table 5. Cytotoxicity of MCVP extract on cultured NIH3T3 fibroblast

Cell viability™ (%)

Cell adhesion activity* (%)

NR

XTT

Concentration
of HL (ng/mL) MTT
Control 212.67+41.1 (100)
25 207.58+45.0 (97.6)
50 178.92466.6 (84.1)
100 147.83+72.0 (69.5)"
150 114.50456.3 (53.8)°
200 96.50+55.6 (45.4)°

156.11+67.8 (100)
151.11+67.8 (100)
108.56+60.1 (69.5)
99.00+58.6 (63.4)"
81.56+40.5 (52.3)"
73.67+31.8 (47.2)"

127.33+34.6 (100)
114.56+34.5 (90.0)
103.89+43.9 (81.6)
90.22+43.4 (70.9)
83.78+45.2 (65.8)'
76.33+44.6 (59.9)"

*The data indicate the meantSD for triplicate experiments. ¥ , ¥ and § are significantly different from the control at. p<0.05,

p<0.01 and p<0.001, respectively.
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AdAFAMAY et FEE2 AT
XTT B4 WA= 200 pg/mLol A 1Cs Rt =4 Y
Ebdd vlste] MTT £4H3 NR AWl = 2+

200 pg/mLol A ICso #k©] YEFST) whekA  Borenfreund

9} Puerner(1984)°l 9|t 3}&A| Y AEFAH LS FUHEA
o o2 uekon), 2o JEEYL =y 3
OS2 Ykt
Iv. 11 &
B A= 338K Hosta longissima HONDA), 25
2l(Hemerocallis fulva var. Kwanso REGL), Y

(Hemerocallis fulva L), 2t
NAKAI) % HYsK(Mentha canadensis var. piperascens
HARA)S 22 2 TR/ FZ2E digt Alx54& =
Abetz] $lstkod H*”H”‘ﬂol MTT 24W& H %35
NR 4% 2 XTT B4 & &3t 474 AZzAEE
(cell viability) ¥} /‘ﬂ;i_ Z
Astath A2 AEFE2E e 57 o Al
& I(detoxic effect)E HIE3}] Aft)Zel g &
3} & F}(antioxidative effect) ¥ I FHH 2L HF
gt &4 (anti-inflammatory effect) 52 A4
ZHAAL ek a AAE bk okt A, 1998; Lavid
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