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Cytotoxic Effect of Syringic Acid on Human Oral
Epithelioid Carcinoma Cells
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This study was undertaken to clerify the cytotoxic effect of syringic acid by colorimetric assay on human cancer cells.

For the evaluation of cytotoxicity of syringic acid, the cell viability and cell adhesion activity of syringic acid on cancer

cells, human oral epithelioid carcinoma cells were determined using by colorimetric assays such as MTT (3-[4,5-
dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide) assay and XTT (2,3-bis-[2-methoxy-4-nitro-5-sulfophenyl]-
2H-tetrazolium-5-caboxanilide) assay, respectively after human oral epithelioid carcinoma cells were treated with

syringic acid for 48 hours. In this study, the cell viability of syringic acid on human oral epithelioid carcinoma cells

showed a significant decrease by MTT assay compared with control, and also, the cell adhesion activity by XTT assay

was decreased significantly in these cells after cells were treated with various concentrations of syringic acid for 48

hours. MTTs, and XTTso were 282.3 uM and 418.8 uM syringic acid, respectively. These results suggest that syringic

acid shows midcytotoxic effect on human oral epithelioid carcinoma cells by the decreasement of the cell viability and

the cell adehision activity assessed by colorimetric assay in these cultures.
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AAREEe] 202 o] FHZ &AL stk (Gold-
berg et al., 1999; Ferguson, 2001). ©| &< d 5
vk x3Eo] glom 71 ol EakRu AfFA R 55T
S At} (Isuzugawa et al,, 2001). ©]& AES &2

of AZor}t 3&tA wihe & HEogA e FEH
Hl5le] AEFZ 0] o] Yuh= o] ) (Kawada et al,
2001). HEslEEdE= 319 gallic acid 2
syringic acid®} 22 thbgt JEEo] EASIL UTh (Li et al,
1999). Tannic acid®] ¢ F4-&8& ¥|EF g} 215H
7 & ol therst 852 AREEOJA AL §IT} (Kolodziegj et
al., 2001). 53], Bdik-2 UhEF ALESIH % o] o] g
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3 &4#A] T} (De Heredia et al., 2001). Gallic acid®] 7H-$-+
tannic acidB0 % 23 45 72 o] TEAIE
A AEIAE §52T 4 Jon 3 Fitaaeo] glttn
gsA vk (Shah&ad et al., 2001). Syringic acid®] Z9-+= 3
Mol A 1E 2 Ji7) wlEs) wol ol TRAE T 8l
o] DNA #24%9] gallic acid2 = Y Doz} 7k g
Arsl2he-7) gt Ag-S 7R 5L Qo] Bl A Th (Shim et al,
1995; Isuzugawa et al, 2001). $]ol|4 A5 & v}e} 7o) =
SREES FAIE ¥R FlE R4, WEr], i)
E& 73 9lo] it ads BEoln FYaIY It
2345 yeldoia 3o} (Ferguson, 2001; Kolodziej et al,,
2001). B3k A9} 2 BA7) 9] A5 AE-S HEst
A71e] dlEes} So)) ols} AXo] wet AH SHENE
vebdo 24 NEZS st £2 A8} Hi o} (She-
hrzad et al,, 2001). &, gallic acid®] 3% 41712 HE 3o}
FE2EA7]9 did st AEEYS A7 adE
vetdi=d oleldt g HAFAAAR] AEd oS 7
vehdoty B39 b ot (suzugawa et al, 2001). X3k
picric acid®] ZA-¢ dhte] 715 7HA 2 Qo Jt=2 R
712 7HA L A 7] wiEel] bMl el tigk F/30] oFshAl
vepdtla @t} (Li et al, 1999; De Heredia et al,, 2001). 22
ool thgt A 71 2 dHA A ot AF7hA ¢
ATl ot HEsEe] /KRR JdE TS SRS
A7]e] AzAEe a7 54575 vepdoE Fo ¥
322 QY (Goldberg et al., 1999). Syrigic aid FA} 41719}
FHERA7E 7L o] AEH S4Ea%E vehdt o
U S ofgt 53] FhEgo] Jrki AAEEA
o|& o] &gt Aol e o] AFHA Ut (Shim
et al,, 1995; Ferguson, 2001). Z2&{1} oo sl o}x @ o
T7F Ho] A ¢th (Kawada et al, 2001). & A= syr-
ingic acid”} &AME viXe FLaHNE FAVS] 26t
GHEF QTR LM EA A2 FEY syringic
acidg& M|k & olo] SALHE SAY] Hstd AXAE

S 9 MEF25S colorimetric assay©ll ]3] 2413153t

CERT
1. Al 2

B Aol M Enjool] ARS8 ¢FA|ZE Dulbecco's modi-
fied eagle medium (DMEM), RPMI 1640 #}A], fungizone %
fetal bovine serum (FBS)O.EA o5& BT Gibco AMIIA T
dstgi o, =3l 3-[4,5-dimethylthiazol-2-y1]-2,5-diphenylte-
trazolium bromide (MTT)E H| 58} 2,3-bis-[2-methoxy-4-nitro-
S-sulfophenyl]-2H-tetrazolium-5-caboxanilide (XTT), phosphate
buffered salin (PBS) 2 syringic acidi= SigmaX} (St. Louis, Mo)

o4 Zkz Tlaigie.
2. BA7|7|

AT UZA LY 8l CO, &27] (Shellab Co,
Cornelius, US.A)E AME315 o AM¥ESe] AL Tuk
A7 A7) (Marienfeld Co., Mergentheim, Germany)E AH8-3}
Sk =3 MTTSH XTT A% BAL ELISA reder (Spectra
max 250, Molecular Devices, Sunnyvale, U.S.A)E AF&-31%th

3. MlEB{QF

QAT LETAIEE] %2 MEM BlIX]o] 10% FBS
& H}33F9] penicillin (25 unitml), fungizones 715k A}
L3t M Z AL RS U} w3 flaske] MEE 0.25%
trypsin-EDTAZ A 2|3 F Turk & 7AMZE AZE 5
x10% cells/ml7} HES AERGAS =9t}

MTT 432 Mosmann (1983)2] ®ilo| &J3le] AAF7}
T LFAEE 5X10* cellsml A EFZ AP vkl
of ¥ar 24 AIZF W3 F 1~100 uM9] ferulic acidE 2+
o] FER AP the 48 A7 B vigEiGlch Mg s
¥ MTT (Sigma, St. Louis, MO) 50 pg/mi7} X ujoFels
FE71F 1 ml AE Pol 3 AR B sigEiT i
45 % ikl v)E]T dimethylsulfoxide (DMSO)E Bl %
2719 2 miwell S Qo] 5 7+ ALof| A #xske] MTT
formazans &8I % th5 #3357 ELISA reader2 MTT
ERTE A8 2T Bl AR

.

5. NEFEE2 24

)

1 mg laminin& PBSel| &3|A17 A gAs Waae] 2
T F AEPY Hag FE 43 tF 24 well plateo]
200 WA FFsto] SRR F ARAIFY. AF 48 £
PBSE F A ¥ A& th3 3% BSA (bovine serum albumin,
Sigma, St. Louis, MoO)2 ZF welld 200 Wl & H7}ste] & 2
g3 & thA] o]2 PBSE 2~33] A st wjakd <14
TR LEAEE 5X10° cellsml LEZ HjFE7]of 2
3124 A7k Beb viedsisich wjd &F F 1~100 pM 2] syr-
ingic acidE 2719 $ =5 At 48 A7t B3 vt
o PBSE F Al ¥ AIFSIoh AH $hs & XTTeh &
o 4 AIZE F?L HY
s}

XL

% & 2t wlereole] 200 W A4S 5

o3l Th2 450 nmo)| Al ELISA reader= 45 & &A3s1gith

Syringic acid®] /3ol st 1G9 &AL vjekE<l <A
T GFAEE 2 E719 5X10° cellyml®) o] 24
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Table 1. The effect of syringic acid on cell viability in human oral
epitherioid carcinoma cells by MTT assay

Table 2. The adhetion activity of syringic acid on human oral epi-
therioid carcinoma cells by XTT assay

Group MTT Group XTT
Conc_ent.ratio.n of Mean £3D. (% of control) Concentration (UM) Mean * S.D. (% of control)
syringic acid (uM) control 3.8110.05 100
control 3.7240.06 100 1 3.70£0.15 97.1
1 3.551+0.18 95.4 50 3.581+0.22 94.0
50 3261021 87.5" 100 3.30%0.25 86.7"
100 3.021+0.18 81.2" The human oral epitherioid carcinoma cells were incubated with

The human oral epitherioid carcinoma cells were incubated with
or without syringic acid for 48 hours. The value represent the
mean T SD for triplicate experiments. *P<0.05; **P<0.01

A FF WFE o2 100~500 uM2] syringic acidE 7}
ako] 48 AIZF B9t MGEIICh WY &= 3 MTT 3% 2
%
=

XIT 8%& & 5 °l% Al i ICs, w2 S48t

o2 1

7. AXzE

Ag Azl st EAAE = students' t-testol] F3HF I
P-value”} 0.05 v+ AL frolsk Ao wysigic)

2 1

1. MZ4ZEE 24

o?;:

Sringic acid®] =/d& 9] FAE $13} syringic acid”}
1~100 pM9] FEZ z+2; 2315 vljBe A AATZHA
B AFAEE 48 Al 5o v ¥ THE MTT assayol] ]38}
of A Btk 1 2% MIT F35E dE2FU 100%
(3.7220.06) H|3} 1 pMS] FEZoAMT 954% (3.5520.18)
2 vEhden 50 pMe] FEAAE 87.5% (3.261021)F Y
ERton ol el gl oAl A zer
bt} (P<0.05). E3F 100 M2 syringic acid®] A gle] M=
81.2% (3.0210.18)E velton ol thxgel] vte] ¢
B 7FAE B9t} (P<0.01) (Table 1).

USL‘ s

A ERZ-g AL 8 syringic acid’} 1~100 yM FEE
Z4zh ¥3kg w %1 AX AATFAFAAAETHNEE 48 A
Zb Bt wiks e XTTE A% £431%00h 2 231 M
syringic acid®) FZAA= XTIT §FEw =T 100%
(3.81£0.05)° B3t} 97.1% (3.70£0.15)E LS 50
uMe] EFE A= 94.0% (3.581022)F WERTL E3 100
uM] syringic acid®] 2oL 86.7% (3.30£025)0.& b
e ol dizel wigte] frojaiA A A= vehwt
t} (P<0.01) (Table 2).

:r:, 04.,

or without syringic acid for 48 hours. The value represent the mean
£ SD for triplicate experiments. Asterisks indicate significant di-
fference from control. **P<0.01

Table 3. The cell viability and adhesion activity of 1Csy in syringic
acid in human oral epitherioid carcinoma cells by MTT or XTT
assay

1Cs (LM)
Cell line Cell viability  Adhesion activity
MTT) XTT)
Human oral epithelioid 2823 418.8
carcinoma cell ’ )

Cells were incubated with syringic acid for 48 hours. 1Cs, of cell
viability and adhesion activity was measured in human oral epi-
therioid carcinoma cells by MTT assay or XTT assay. The values
represent the mean £ SD for triplicate experiments

3. =&

O MTT ICsp X FEHE2] XTT IC5 HE

AZAYEE] MTTS SA87] Hste] AATA/AT
b2 Aol 100~500 uM2) syringic acid7} 4o} FER ¥
e wjFdel A 48 AR B BGS TR MTT A%S &
4T} T AT MTTy S 2823 pMolA LFERETH (Table
3). ¥, AEF-ATel g XTTsee S48 #18te] &
ARG FT AL 100~500 pM 2] syringic acid”} 2}
Zte] 52 2 Aol 48 AL Bt wGE T
XTT AL A Th 1 A3} XTTs2 4188 pMoll A 1}
e}ttt (Table 3).

kJ
fict

[+
2
z
23
o
(s
N
B
2
2
N

A9 7R AR7)Ey EddE STt

Aehelete] sfAsior & HAlS] Stit} (Sharman et al, 1994).

53], ddidle #F¢ ATl nE 2Bz k2 viF

glo] A FAT 9 $5¢ & S8 Rt g
o] ¢hg B A, By, HEF R YT 2
G2 dged] s =& AT (Xu et al, 1988). °|F
Qhe Z7A0] olP1 o AW WWo] e AejolA
£ A2l o3t e 35| o2y B AR AAH 7
©g oE FgozA AR sk FEol FH Past gl



t} (Sharman et al,, 1994; Heilman et al,, 2000). &1} 6% &
Ae FLABE L& FAES B FHTOE AHEE
g o= A7)t Bt gAAE R Agee AL F &
27 ARdo)th (Sakagami et al, 2000). Wb FAo) gAY
HowA GAZE 28 S4S UEhd 5 e FANE
o] 4= o|t} (Shim et al., 1995; Kolodziej et al,, 2001). A=
ol fEuers v 2 72 UetEL ol BX 9 shiz
A E2HE HANES FEot IAAE ¥ES 4T 9
obo] Alatel] AT A& oA ¥ ATt (Goldberg
et al, 1999; Kawada et al,, 2001). ©]21& o|f-= AEAHEL
A|E) gt S4do] A7) whitel] A7t A EE stri= A
g Bz2hgoht AEEL A7) §I7] uliolt) (Isuzugawa et
al,, 2001). Wb 2 o Ms Ao 53 HlE53g
o] AF< syringic aicd7t YAEA vIA= DS MTT
assay2} XTT assayE ©]-8% colorimetric assay= A% #4
3ttt ol F 918k 1~100 pM2] syringic acid7} 2+2te] &
=2 T3E koA 48 Al B AT F QA 7

OGS A E) v X F&FGE FAMEE A syringic acid’

o HPErrst A FUMEsE dzdd vEe MTT9
XTTY 357 Aoz x AEsHo) F7kg 2=
vreb T} £35], MTT assay©ll A= syringic acid, 50 uM&] ©]
Aol A, XTT assay®] 7%+ 100 pMe] F=ollA Folgt &
Foo Z4ag Yo 2A A 548171 E VeRlY (<
0.05). MTT A B4 A Fo] AEEE BAsle 2%
9 bz AMgET 9o XTT Ak B4L Mxe] 2a%
o} BAdubiio) iz ARSI it (Mosmann, 1983). Wef
A B Aol 9lo] A syringic acid7F QAT LA
3ol Wl AFAEE i AXREAES 2 FoRA
AZEARS eSS 4 & Uitk olEg Ae ovi=
syringic acid7} AL MEA47|HE EFAF2ZA o]

e mae E4L JAEE THsAe) € Ao A%

i

2= MTT Aot} XTT AFo] MENe 540848 7
Alste glol shiyg zhoteh uf ol & uiAld = gltt

(Borenfreund et al., 1998).

E Ao e B AAF syringiue acide] SHAENE =
AVEH7] 93 MTTsd XTT%! ICs, 3e A3 938t
o 100~500 uM2} syringic acid7} Ztzte) T EE )
FAo A AATFHFEALTNEE 48 AT F
F MTT 2 XIT A% 245 Aldsld AR50k 2 4
7} MTTs, @ 2823 uMollA], XTTs, 4hS 418.8 pMollA
7Yzt ICs #©] WERTY ©]# 3t A7} Borenfreud et al.
(1988)2] EAAA7Eo 28t syringic acid® AT
o)A Xl tigte] F1HSA (mideytotoxicity) & 7HA 3L
glE Ao Yehydt)h £, Borenfreud et al. (1998)2 & 2

BEHY SHaAE 1ICy @S 71T 2R e Iy
gol 100 pM ostold nEA o WA oW 100~1,000
pMol®l FHEA O Z 0 1,000~2,000 pMolH AEAGO R,
2000 M odold FEHOR 747t BRI B 4P
A= 10y #ko] 100~1,000 pME VER} Z2HEAQ Aoz
ekt o8 g A3l syringic acid7} GAIEA st Al
EEAE /3 9o o) Fortgo] s AL W
St T} (Li et al,, 1999; Sakagami et al., 2000). 221} syr
ingic acid9} 22 HEIFES] g T FAgo
3 NNHAEES feiM e Bl v dHEE i &
M g AT sk 5489 9 ajEgdw o
gijo] Zgahe AP AEF-9 A i3k AF7) o]
Fojzjol & Aoz A7HTh

2005 Ftietae] woj Ao osiA 4
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