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Abstract

1. The cell viability was determined by MTT method. Their cytotoxic activities against three cancer
cell lines such as A549, MDA-MB-231 and SNU-C4 cell line were tested. Among them, The methanol
extract of Saururus chinensis Baill. showed the strongest cytotoxic effect against SNU-CA cells. These
results suggest that the methanol extract of Saururus Chinensis Baill. possessed a potential antitumorous
agent.

2. In vitro the antitoxic activity of ethanol extract of Saururus Chinensis Bail on NIH 3T3 fibroblasts
was evaluate by the MTT (3-(4,5-dimethyl~ thiazol-2-y1)-2,5-diphenyl-2H-tetrazolium bromide) and SRB
(sulforhodamine B protein) assays. The number of NIH 3T3 fibroblasts were increased and tend to
regenerate. These results suggest that Saururus Chinensis Bail extract retains a potential antitoxic
activity.

3. Complexation of Cd (II) ion with ligands such as quercetin has been determined by UV-vis
spectrophotometric method in tris buffer solution at various pH. It was found that only 1 : 1 Cd-complex
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is formed by the interaction between catechol maiety in ring B and cadmium [Cd(II)] in aqueous
solution. The spectral parameters for Cd-complex were determined by Beer’s law at various pH. It has
shown that 1-: 1 Cd-complex has a maximum absorbance and red shift by the alkaline pH.
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e 28 1240 g 248 % dew,
Z2E 10774 g QLB %) AAk °]
ZE¢ "o wet o At AL}
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3. Alek 2 7|7
Az FEo ALRE fule 33 SRS
methanol 2 573t AHE-8td 1, A8 =
Aol A3 FBS (fetal bovine serum), PRMI
(Rosewell Park Memorial Institute)-1640 sl

A, trypsin-EDTA¥ GibcoAl GRE& AHE-3}
Qo 3-(45-dimethylthazol-2-y1)-25-diphenyl-
2H-tetra-zoliumbromide (MTT), dimethylsul—-
foxide(DMEM)5-2  SigmartollAl TY3R[L
o, MEu%e CO: incubator (Shellab Co.,
USA), Twkd gFAMN, =& (n-

o & FA4Aa7

verted Microscope, Olympus), ELISA reader
(Spectra Max 250, US.A)E AH&-st)

NIH 3T3 AFEAZY =g g )=
A7 A¥9L MEM (Minimum Essential
Medium), fetal bovine serum, penicillin G,
streptomycin, fungizone A2+ Gibcor]l GR
wolglom, MTTA% H SRBAZ A%
Aok Sigmarloll A 43k} Micropipette
(Glison), 96 well (Falcon), Conical tube
(Falcon), RPMI medium 1640, antibiotic-
antimyzo lic, hepes, L-glutamine, D-PBS
(Dulgecos phosphate buffer solution), HBSS
(Hank’s balanced salt solution) & AM-3}
29 Dimethylsulfoxide, 0.4 % trypan blue
solution, SDS(sodium dodecyl sulfate) 5
Sigma AFE& AHESH93, Adriamycind
Aldrich AF& AHE-sI 2™, Ampicillin(F<
De AT AlEae] AL Twkd ¥
FANE  Agsgen, =33773
(Inverted Microscope, Olympus)& AH&3H
. MTT AZFEY % SRB AZFEHL
ELISA reader (Spectra Max 250, USA)S A}
|33

Cadmium#HE-9] %334 4L CdCh
(Sigma Co.), Tris buffer, UV-Spectrophoto-
meter Hewlett PackardA}2] model HP 8453A
£ AHgstaich

4. QMZO CiEh BhorgHd

1) M|ZHlQF

A59(ung cancer), MDA-MB-231(breast
cancer), SNU-C4(colon cancer)& CO; Hj%7]
(37T, 5%)°A 10 % FBS$} 1% antibiotics”}
X349 RPMI-1640 #iA1E AR&-3te] wlFahe]
th 7 AEE o 72A%kS F71Z trypsin-
EDTA £9d4& A3l Alcjuiedst £ £3
3le] AL8-3F T
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dHTe HMEEHY S MTTHAR™?
o2 96 well plated] A549, MDA-MB-231,
SNU-C4E 2x10° cells/ml2 EFAIA 4842t
B¢ Gd F A FEE 25 50, 100,
150 pg/mlz A3t 24AHEd wiFAA
A5dL AASI tetrazolium bromide salt
02 ug/ml =2 A3 F IA7HEQ viYA]
Zitt. AAY formazan ZAEL  dimethyl-
sulfoxideo] &3+ ELISA readerg ©]&3}
o 540 nm A FFEE AUt 2
I BAL 4879 HT OD 540 nm#ts T
3l diET (100 % ST T OD 540

nmgkell hg BEEZ A3
5 NH 313 d7=2AMZ2|

Ad
=
sl ZHE

1) M=ot

ZAF NBE FA 4 T ¥F3) AF3)
Aot ARER A gz FFIA I
Z1:1 (mg/mDE FHF AaE dPFEd
g EE 108 serial dilutiondtd 10%~10"
mg/ml FEE Agd AHEIHTh Az F
2o o AS5AEE FHI) A5,
NIH 3T3 A#FEAEE Aot wjgele
Z¥ MEM (Gibco, US.A)l 10% fetal
bovine serum (Gibco, US.A)3} penicillin G
(25 unit/ml), streptomycin (0.25 ng/ml)E
7¥ete] Abgslth 24 Az wge
37 T, €% $H%, &7tx % 5 %9 HH%E
7] (CO» incubator, Shellab, US.A)E A3}
Ak AdS fsted wFd flasks] HMEE
025 % trypsin®.® Aglste, Turkd I+A
718 olgste], MES7E 5x10° cells/mlt
HEE AEEFRS e

N

2 MTTHZEAY

ol wet ATE 5x10°
cells/wello] HE& A3t 1 mi¥ 24 well
plated] BF31L, 24A1Z widE T NIH
313 AfAXEe dig Jl=fge MTTx
(midpoint inhibition value) ¥=2 ZAA3A
o FEEH AL iTes FREFA=,
Hjgdvio g vt & T, MTTxH9
1257 wigdeR widd F& MTTs,
MTTs#s ztzke] Az B3%29 107~
10° mg/ml FEZ wigdo] Pof, wiFs T
< APToR 3t9 4BAZF B uiF s
5 BA9A zA MTT (Sigma) 50 pg/ml
7F A9 wlSNS welld 1 mi¥ o] 34
v st wig ¥ wigdES BEln
dimethylsulfoxide (DMSO)E 2 ml/well¥ %
o] 5¥7F A2 WAF MTT formazans £3)
3t & B33 TA ELISA reader (Spectra
MAX 250, US.A, 520 nmE 325 E& A
ato], MTTeo % Bl st o>

Mosmann$}

Seeding cells

— incubation for 24 hours

—at 5 % CO,, 37 % incubator
Adding compounds

—incubation for 48 hours
Adding MTT 50 pg/ml

——incubation for 3 hours

Dissolving of formazan crystal
with DMSO solution

—room temperature for 5 mins

Reading MTT absorbance at 540 nm

Fig. 1. Flow scheme of MTT assay
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Seeding cells

incubation for 24 hours
l:at 5 9% COy, 37 % incubator
Adding compounds
Fincubation for 48 hours
Fixing cells with 10 % TCA
*—for 1 hour at 4 C
Staining with 0.4 % SRB solution

staining for 30 mins
washing with 1 % acetic acid

Solubilizing dye with 10 mM Trisma base
|~stajning for 30 mins
Reading SRB absorbance at 520 nm

Fig. 2. Flow scheme of SRB assay

3) SRBHEZF EAHY

HEE 5x10" cells/wello] HEE zHstd
1 ml¥ 24 well plated] #F3}32, 24A17F wj
3tk NIH 3T3 A-FEA X tig t=89
SRBx SE& ZARsAtt. MTT A#Fe ¥
I FUsA dx, SRBypT ¥ AT
gt} Az EFEEC] 7 Wi dolA 48
ANZE ekt ) uigdds viEla 53 Mg
%, 04 % sulforhodamine BE 200 u¥ #H7}
ko) 1A17F B9 Ao WA g, 1.0 %
acetic acid® 53] A#Hstn A3 AR5
t}. 10 nM Tris base® ZA¥E protein stain
< 35U F FAET EF¥=A ELISA
reader (520 nm)E A5l SRBsy™# H|iL
st

4) MZo| marsio|AR pHEH

Fedn ez AXE BEs7] 8,
NIH 3T3 fibroblastss MTTA % 2 SRBA

Wz

2229 YABYT FSBol B SHIA R
7] Aol =HANAos WEem, A
el

6. 7t=
A&

=
=

Cadmium¥} A12¢| complexE ZA3%7] ¢
3t pH 8992 Tris base bufferg93 HCIS
o] &8l pH 74 §4& ZA 8z, CCl, &
A 10x10° M CdCl, 4oz Rt
Table 59} Zo] 3l43ste] ALE-3ldch Quer-
cetin 3383 mgl 2 1.0x10* M quercetin %
57} H== Tris buffer pH 74 £42.
At AbgstgT

&

7. EAXE]
AgAze]l EAAYE Student’'s t-testS

olg&tg o, p-valueZt 006 WY A &
4% Aoz BAsIACH

Table 1. Preparation of cadmium sofution

1.0x10° M Tris buffer Cadmium
CdCly pH 74 concentration
0.0 ml 10.0 ml 10 x 10° M
0.2 ml 9.8 ml 02 x 10" M
04 ml 96 ml 04 x 10* M
06 ml 94 ml 06 x 10" M
0.8 ml 92 ml 08 x 10* M
1.0 ml 9.0 m! 10 x 10* M
12 ml 88 ml 12 x 10* M
14 ml 86 ml 14 x 10* M
16 ml 84 ml 16 x 10° M
1.8 ml 82 ml 18 x 10" M
20 ml 80 ml 20 x 10* M
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Fiz g FE2EFS E FEE U
AB9 (lung cancer), MDA-MB-231 (breast
cancer), SNU-C4 (colon cancer) cellol} tjst
in vitro AE AESEES MIT AZFEAAPS
°o]-&-38te] FAstR oM, NIH3T3 AA-EAEE
ol-g3std =g it HAHYI xHE &
%3t.om, Tris base buffer £4& ©]-§-3}o]
Az o] F94d%°] quercetin® cadmium 7t
9o #E34d-E UV-spectrophotometerg& ©]-&
atod SAsHA

1. Mzl chEh MZEY

1) AB49 celle] MESA

[GAED AX9 cellol A A% dlghg 3
% E FEEY =7t —57}-5]-&15 ME
4 JehA] ¥gton ngg F&E9
A2EE 50 pg/ml (10698 + 0.73)9} & F&
29 ABE 200 ng/ml (1082 + 233)014
p < 006% & F&E9 AI¥E 100 pg/ml
(109.36 + 09), 150 pg/ml (109.01 +1 .72)9)
A p < 0019 BAAHY Fe4do] yehytch
(Fig. 3y%®

S,

_I}ﬂ m{)l'

2) MDA-MB-231 cell®] MZSH

e AEQ0 MDA-MB-231 celloll A 4
x due 3389 AYSEs FR @
% AZSHE e 3PS wgow, A
gEErt 25 Hg/mlol| A 9393+ 281 %, 50 1
g/ml, 8816+0.29 %, 100 pg/ml 75.11:25 %
(p<0.05), 150 pg/ml 6361 + 559 % (p <
001)%} 200 pg/miollA 5316 + 40 % (p <
0.06)8) AEZHo] hekgeh
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120+ Methanol extract of Saururus chinensis Baill
Water extract of Saururus chinensis Baill

ﬁ % V.

MTT (% of Control)

100:’% \

=

0 25 50 100 150 200
Concentration(ug/ml)

Fig 3. Effect of Saururus chinensis Baill. extracts on
the viabiity of AS49 cells. The cells were
cultured in the presence of various
concentrations of medicinal plants extracts for
48 hrs. The viability of the cells were
measured by MIT assay. Result were
expressed as % control and data were mean
t S.D. of at least five different experiments.
Significantly different from the control value :
*p<0.05, “"p<0.01.
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Fig 4. Effect of Saururus chinensis Baill. extracts on
the viability of MDA-MB-231 cells. The celis
were cultured in the presence of various
concentrations of medicinal plants extracts for
48 hrs. The viability of the cells were
measured by MTT assay. Result were
expressed as % control and data were mean
+ SD. of at least five different experiments.
Significantly different from the control value :
'p<0.05, "p<0.01.



B 9 791 A FEEY] FUBEH Tt=F Ui SY9AEH

g FEEL AMEe=rt FUH weE A
EFEE FUHEEe, AeErt kel
200 ug/mlolA 848 + 144 %2l AXEA o]
Uehdorn, 8 F£E29 Aas=rF 50 ug/ml
(96.11 = 364)¢+ 100 pg/ml (9393 = 15)0llA]
p < 0069 FAA gl Jdebxtth(Fig.

4)34‘38)

3) SNU-C4 celle] MESA
ARG TS SNU-CA cellollA 4z
®e FEE9 Ayt Mgl wE A
IENE ZRIdoy AsErt 25 pg/ml
(102671222 %)E AME7F ¥ FAHUAE, A
¥} 50 pg/miolA 8148 + 301 %, 100ug/
ml 4298 £ 801 % (p < 001), 150 pg/ml
1248 + 429 % (p < 0.01), 200 pg/ml 365 +
041 (p < 005)2 MXEAo) 94314 Lhehyt
on & F£8RU 52 A¥SAo] et
Mz B FEEY AYFEI S8
Ut AXSAE F7hegen, AHHs=rt
150 pg/ miolA 81.89+2.35 %2} 200 pg/milell
A TT011332 %= Hl=d A EZFAo] Jebst
on, B FEEY AHsEst 100 pg/miolA
p < 001, 200 pg/miiA p < 0052 EAFH

frel o) vehteh(Fig. 572

NH 3T3 AFRAEE osre J=F
o2 NPT F MTT % SRBY =& &
Asta, tjxay FREE 100 %2 3t w1
|AZEFE UiF FFEE HEHHE &
A% A3 MTT 2 SRBY F3=+ 7l=F
o] Fxo] &3 FxdHoH, ICoU
MTTs2 3304 UM 2 SRBs 54.72 uMe| R}

120 Methanol extract of Saururus chinensis Baill
T Water extract of Saururus chinensis Baill

80+ §7§ § § %

40 4 %

204 -

0 ? V

0 25 50 100 150 200
Concentration{pg/ml)

M T T (% of Control)

Fig 5. Effect of Saururus chinensis Baill. extracts on

the viability of SNU-C4 cells. The cells were
cutured in the presence of various
concentrations of medicinal plants extracts for
48 hrs. The viability of the cells were measured
by MTT assay. Result were expressed as %
control and data were mean = S.D. of at least
five different experiments, Significantly different
from the control value :

*p<0.05, “p<0.01.

th. MTT AZFEMHE ol&3tqd MTT %
2 248 A3, Az vge F32E9 107
mg/ml (87.03 %) FAHLZ fIH (p <
0013 10° mg/ml~10° mg/ml FENA
AR F94 < 006) & TH=F SHYs
Z3e vehid A9z B 3389 3
107 mg/mi~10° mg/miE=lM 8259 %~
7406 % WSl BAHZ Fl4 (p < 00D)
dE Jt=g 4o ZRE yehon, o
WHez iz F22e FE/ F7bE
B FE7} bR, heE S
B27F FUHIAY AWE & &80 W
= FEEHRT JI=F SA4Ys et ozt
Jbeted, & &89 107 mg/misENA 7F
g SA¢s 33t A JeEwch(Fig

6)%,2’7,26,33)
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777 \Wiler extract (A) of Saururus chinensis Bl
_ Methand extract (B) of Saururus chinensis Baill
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20277
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Fig. 6. The MTT absorbance of water extract (A)
and methanol extract (B) of Saururus
Chinensis Bail. on 3T3 fibroblasts treated with
cadmium (MTT50). Cells were incubated for
48 hrs. The cells were harvested with
trypsin-EDTA. aThe values represent the
mean + standard deviations for triplicate
experiments. Significantly  different from the
oontrol value ;
“p<0.01 “p<0.001.

Absorbance

LA

sulforhodamine B protein
22 Hel SRB A#FEAEE o
43, SRBeEE &A% A7 MIT =0
Mo} o), Az wEe EZ2Eeo 107
mg/ml ~ 10° mg/miEEANN AN &
oA (p < 0.05) Y= JI=F ALY aH4E
Yebgoh Az 2 2220 ASdME 107
mg/m  ~ 10° mg/miEEdA  #o4
(p<O.01)°) YelGen, BE FEA W&
FE80] JI=F 54%8 aHt wA e
woth v R o3 Az wgE F&
B3 8 F&£E9 Jl=F 543 fHE F
g9 wxF7H we, F3EY ke §
A ol gds F/elgen, 3k Hste
MTTAZFEA MR} SRBAFEAHo] ¥z

i

2) SRB &
el ey

aAHE
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R

o
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!
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V\éte’edrai(A)d&ummdinqﬁsBaill
35W Methend extract (B) of Saururus chinensis Baill
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Fig. 7. The SRB absorbance of water extract (A)
and methanol extract (B) of Saururus
Chinensis Bail. on 3T3 fibroblasts treated with
cadmium (SRB50). Cells were incubated for
48 hrs. The cells were harvested with
trypsin-EDTA. aThe values represent the
mean * standard deviations for triplicate
experiments.  Significantly different from the
control value ;

*p<0.01 "p<0.001.

A Haste
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A% B %

AAct.(Fig

3 MZeo| Zatsin| AR pEt

AEe FednEy TR g2TS
AN wkslA well vigto] FHE W
= WEygo® dFS oFH, NIH 3T3 A
EAEZEC} F&EY JURL (Fig. 8), ICxn
MTTs)9 JI=8S Aed FdAMeE AEF
7F ZAsdn, AXe FEHI 9P RE
HEHE S B F YA (Fig 9). [CoF
z9 Jl=g3 AWz b 232 107
mg/mlE A3 T e ICxhol vl3te] Al
X7 F7Kka A @] FHEAT (Fig
10). £ g4 o, Az Wge F
Z2Eo] EAAZEII} JdE Aoz UAR

E}— 41-44)
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Fig. 8. Inverted photomicrograph of NIH 373 fibro~
blasts treated with MTT for additional 3hrs
after incubation unmodified medium (control)
for 2 days x 200. Most cells had abundant
cytoplasm and formed round shape.

Fig. 9. Inverted photomicrograph of NIH 3T3 fibro-
blasts after incubation in the Cdgx
concentration for 2 daysx200. Most cells
were formed round type and number of cells
were decreased.

3. Quercetin2t Cadmium complex

Axel F AEQA querceting o] &3}
cadmium®2]  complex#AE  LolE iz}
quer- cetin® cadmium?te] 2#ER &L
pH =9 255 dAsA FAAA 190~
700 nm BHAA FAAeH, FFEREH
Hgol| ofgt RitAe] Adulel AAL By
W Ak = (M) / (L] & vk
AX HE HoEFSF A FAEE F

S a0

Fig. 10. Inverted photomicrograph of NIH 3T3 fibro-
blasts after incubation in the medium con-
taining Cdso concentration plus 107
mg/ml quercetin for 2 daysx200. Most
cells were showed regenerative and
number of cells were increased.

Table 2. Mole ratio methods of quercetin
and cadmium concentrations
Sample Cadmium Concentraction Mole ratio

50 1M 0w 0
50 M 10 tM 0.2
50 1M 20 uM 04
50 1M 30 iM 06
50 M 40 1M 0.8
50 1M 50 M 10
50 M 75 1M 15
50 1M 100 1M 2.0

Aste FBE wstel W Ee] EulE T4
stk

Mole ratioo] W& 3]42 quercetin® 1A
Al713L cadmium® ¥EE WIAAAN comp-
lex& F33Ach

&3 =7} 303 nm¢ 388 nmollA] isosbestic
point7} Uehge™ 303 nm ©}%S)A mole
ratio’} 71l wet FREE gAhdHen,
388 nm ©]&XM= mole ratio?t F 7+l u}
2 F3=x F71519eH, hyperchromic effect
7} JERRE, 271 nm ©]¥lAE  hypochromic
effect® VERsTE F spectrume A=374 nm
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o 2=257 nmolA FFd7t veged, ol
WL oA LEhd T isoshestic points Z
raAel 843 FE2 AzhErh 271 nmeol
A dehd Q2 FF 2¥MEYPLE cadmium
7} quercétine] 1:12 complex S A& ¢
F glem, FEge F=e BEJATE
o] 835 quercetin® cadmiume] 1:1&
complex® @2 ¥E7} 601 IMYES ¢ +
2t} (Fig. 11, Table. 3).

Quercetin®] cadmium& FE=EE HUMEHE

spectra7t  W3BIIYIAL spectra®] W=
cadmium¥ quercetinzte] FAE FHE FAd
o3t Aow Az} (Fig. 12). Quercetin®
cadmium® &3%E mole ratio methodol] =
A3 mole ratioZ} 1.00] S8 FFT o] W3}
7} A7t {3, mole ratio’t AW wod
%33 =7} hypochromic effect @4 RO,
mole ratio?} 1.0°14 7b3 dAdE EATx9
AEE P33l Rog Aztech
(Fig.13). 4%

Table 3. Spectral parameters of quercetin and its cadmium complex in aqueous of tris buffer solution at pH 7.4

Mole ratio 0.0 0.2 04 0.6 0.8 1.0 15 2.0
A 0.79392 0.82293 0.84986 038180 091769  0.95028 0.94593 0.93400
A (nm) 374 374 374 374 374 374 - 374 374
C (uM) 52.08 53.79 55.81 58.08 60.10 59.87 59.11
A : Absorbance A . wavelength C  micro molar concentration
R = (Cd] / {Quercetin] ; 0.0(A), 0.2(B), 0.4(C), 0.6(D), 0.8(E), 1.0(F), 1.5(G), 2.0(H)..
10
254 &
o ® AT
o 201 2 091 / '
® 15 a /Af
2 \ ps N
1.0 » 084 A
: '\ <
< 05 A
\\\; 07 i
00 . , , . ; e
200 250 300 350 400 450 50 550 00

Wavelength(nm)
Fig. 11. Absomption spectra of quercetin (50 UM) at
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