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Toxic Effect on Phenolic Compound by Colorimeteric Assay in
Normal NIH 3T3 Fibroblasts
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This study was carried out to evaluate the cytotoxic effect of phenolic compound on normal NIH 3T3 fibrolasts. The
colorimetric assay for phenol compound, syringic acid was performed by MTT assay or XTT assay. MIT or XTT
assays are known as a very sensitive method in measuring the cytotoxic effect of chemical agents in vitro. In the present
study, syringic acid on normal NIH 3T3 fibroblasts did not show any cytotoxicity for MTT assay or XTT assay
compared with control after cells were treated with various concentrations of syringic acid for 48 hours. MTTs, and
XTTso were 3,340.9 uM and 2,462.4 uM of syringic acid, respectively. From the above the results, it is suggested that
phenolic compound of syringic acid did not have any cytotoxicity on normal NIH 3T3 fibroblasts.
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H=33tEe AEEZNE AA, FEHE EZEA syr-
ingic acidZ Y]%E3}o] caffeic acid, ellagic acid9} 22 o}
HE2HEo] Yt (Constabel et al, 2000). & #=AEE
< pholyphenols®] UFOZ oo Exp7zdl| FA7]E 7HA
3 glem o)y MBS tE dV)e XEES-E Yo
o2A AduHR] BAaHe] AZE ¥R ded¥elv
Fgbzh g7 22 WgukgS YEpdT I 2aE b it
(Duthie et al., 2000). #lE3E} 2o F2)24& vehl=
HAE Fol= H=IFE s FIRE| o= (carotinoid)
£ ulZEsle] mo|EAHE (phytosterol) ¥ To]EAEE
(phytostanol) ¥ 2 FFof HASIIEE| ¥&A Ut} (o],
1988). d27E FYAME F2} Sol d=sietde] o
FHE glo] AFRZ v Fstia SN HES] of
|3t $ith (3 5, 1996). 3 @Ry el loXE =
Foht X729 MF7F AZARE a7} vk A de
7|30 2 o &5 o] ght} (Wattenberhg, 1985). o]213F &4}
2 AEsgEe] A FoF =g S vehE AR
£ U TS S FHENL gl olE2 oA
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ARE AMY FARE R3] BE, opA R/, 23k X
EF, 53 5 FEL $ABEY TEEH AUt (o], 1988:
Constabel et al., 2000). H&E33E2] G2|&A F tdlso]
Ao] skl AA vl Hojd &£F& 7R A
Ze] g v} gtk Duthie et al, 2000: &, 2003). °|& ¥
E35HEY TRAF A9 FIE BT 45 g ¢
3t oxygen free radicalsE X| &3] 7] wjio] 4kiET)d
AT &a5e vehd 2l Ao 42A ) (Saka-
gami et al., 2001). HE3}E-2) UZ< syringic acidE HIF
HE7|Z 8E3 Fab7], B o7 (CeCye 322
7 A3 gloy datslEhg B2 gtadel = v &

I &350 glE Ao AAE B} o} (Hirota et al., 2000).
FHZ GEdd aaAferide] Bt gl BEX
AA ot DA A1HS BAarAe] AbE EdETdA T
3lEe A7 AI=E2 Yt (Duthie et al, 2000). ©]&3k
Ziel A B o Asiztgo gotadte M2 1] o
#H] ASS AABEL lT Duthie et al, 2000: Kawada et
al, 2001). @A <ol AE2A WA WS I EE HAQ
4, & 5 o] We] X sxxoz A} g
AHEE T 9tk (Goodman et al., 1987). )&= dHebAl7l QMR
£ Folt AU Fejatgo] 37| WFolITh (Kawada et al,
2001: Sharma et al,, 1994). 221} 7|&2] FLAES 51
A7 B8 A ©RE HIESY AR} &sl7AE
FolE Ve o 2AM A48 $HFE 28 29 (% 5,
1999). “LHEE olEjg FRFTE Fol7] e FAET

2 Audgon 59 & Uk oAle el H9aHelch
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(Panizzi et al,, 2002). WahA] syringic acid®t Z-2 H=3EE
L AQEZHY AAEHE EAEAN $A B4 7EYY
Aol v)ste] k= 2|t} (Wattenberg, 1985: 3 &, 1996).
3], A=Y¥E F syringic acid®] Lo A=
2 A7t Hol A ot itstare-s 242 DPPH
radical-scavenging activity®l] T3] Ha® 8} Qlt} (Saka-
gami et al,, 2001: Andrade et al., 2001). ©] Z-2 syringic acid®|
k2 BAL syringic acid®] WY& v]%F 47| 2 opA
719 F+2AYH FA = )= acyl moiety E=E phenyle-
thanoid moiety®llA] @l€7]ol & Fik719] AU sugar
chain®] WA iFszrg-o] A 7A@ St
(Yamane et al., 1995). E3F syringic acid®] phenolic hydroxyl
group2] wE3}9} carboxyl group?] ol AE|23H= A X7}
obd MR e Moz NEEYY BHE FE
gtty HaH7| % 8t} (Borenfreund et al,, 1988). AA| 2
o] (1988)c UAT AR ZHUSTHES} ZAX2AHFEAE
ol A% A AFHZE F4¢] gAY LFAE
= A% 548 JERISS Bk o8 g L syr-
ingic acide FLEAE 71 ot A& FH3IL AL
] FAlo) syringic acidE BIZ3 HEIFES ol 7=
2l9] ¥igh= 843 AESAHY AT At L |
Atk AL BL 7oA #Hazl vt ok (B 7, 1996: &
5, 1999). webA #HEslgEe] detatge] BRiste GAE
o 3t NEEHL 7F3] A77F AP= o] ot Fa4A
2o izt AEFA gsire A 77 B9 A 45
(Mosmann, 1983). W&tx] £ A7oxe HE3tE T 49
3 Fotzbe-g JeEhlE syringic acid7} A XS] NIH 3T3
AFEAZ A E FHEHFE 2AFE7] A3 colori-
metric assayoll 1% FFEAE AP

E

ERET
1. g

£ A9 Axsjel AMS-E FBS (Fetal bovine serum)&
H] 23}, Dulbecco's modified eagle medium (DMEM), fungizone,
penicillin ¥ fungizone< Gibco Aol 4], 3-[4,5-dimethylthiazol-
2-y1]-2,5-diphenyltetrazolium bromide MTT)E ¥ %3, 2,3-
bis-[2-methoxy-4-nitro-5-sulfophenyl]-2H-tetrazolium-5-caboxan
ilide (XTT), phosphate buffered salin (PBS) % phenolic com-
pound$! syringic acid Sigma ChemicalAboll A 242 913}
Rk

2. 4=7|7|

AAF NIH 3T3 JRF=AES vk Cco, &-27] (Shellab
Co., Comelius, U.S.A)S ALEsIR o™ ME9] A4S Turk

Seeding cells

incubation for 24 hrs
Adding syringic acid

incubation for 48 hrs
Adding MTT 50 pg/ml

incubation for 3 hrs
Desolving of formazan crystal with DMSO solution

Room temperature for 5 mins

Reading MTT absorbance at 540 nm

Fig. 1. Flow scheme of MTT assay.

& 3 AAL7] (Marienfeld Co., Mergentheim, Germany)E A}
£33 th MTT9} XTT %42 ELISA reder (Spectra max
250, Molecular Devices, Sunnyvale, U.S.A)E AM23}t)

3. M ZHjQ

A4} NIH 3739 #]%2 MEM HiX|o] 10% FBSE B1%E3}t
o] penicillin (25 unit/ml), fungizoned 3 7}5te] ALE-31% T}
AF AL G U} vl LFe flaskS] HEE 0.25% trypsin-
EDTAZ AYF ¥ Tuk F EFANMNZ AEE s5x10°
cells/ml7} HEE ATHEFAE FEAG.

4. MTT B&k

MTT A% Mosmann (1983)2] ®He] &]sled 44 NIH
3T3 ASEAE 5%10* cellyml AEFE B3 447 o
3t % phenolic compound?! syringic acid® FEEE *%
3 ohE 48AIZE BRF HiFEIRT) vl 45 F MTT (Sigma
Co.) 50 pgml7t TEE iFAE MYL7|Z 1 mByE ¥
3AIZE Bt vtk Mt 45 F oS HE X -
methylsulfoxide (DMSO)E Wi¥-871% 2 mliwell & Wi 5
E7F A0A wx3le] MTT formazang £33 v &%
3% A ELISA readerZ MIT §3EE £33d vz
H) L ZAE 249 e s ogat 2 (Fig. ).

5. XTT Hges

1 mg laminin& PBSol| &3 AgNE e B¢
3 T AEY Fad dS 343 v 24 well platecl
200 WA BTt N B ARANRAY O 45 ¥
PBSE T4 W A& 3§ 18 3% BSA (Bovine serum albumin,
Sigma Co.)& 2 welld 200 p¥ #7lsted 2 7gs & ot
Al o} PBSZ FA ¥ AH3gith wigE 4/ NH 3T3
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Coating Laminin

24 hrs (incubation)
Seeding cells

24 hrs (incubation)
Adding syringic acid

48 hrs (incubation)
Adding XTT

4 hrs (incubation)

Reading XTT absorbance at 450 nm

Fig. 2. Flow Scheme of XTT assay.

AFBEAEE 5%10* cellsiml DEZ M FE7]0] B 244
7t Fot vt vl $8 ¥ phenolic compound$] syr-
ingic acidE 27| T=E A3 thS 4847 B4t vt
Ths PBSE A ¥ A3 AH g8 & X7 £
T 77 eIl 200 pHE FY3t 4AZE Bk g
S 450 nmoll 4] ELISA reader® &35E At &
A o] Aes Ogd 24 (Fig 2).

6. 1C5 &F

Syringic acid®] =AJo] th3l mideytotoxicity (MCVs)2) &
AL Wl U A4 NH 3T3 /2T E & 8719 5%
10* cellyml® o] 24417k F¢t wlkeh Thg 100~4,000 M
9] Z}7}+9) syringic acid® A7FstA 12~72A1% < v gE}
Rk Y 95 F MIT 3% € XTIT %S ¢ §F ol&
Zpzte] i3t ICs, akS Ao o] o Zt FxofA 48
AIZE B2 wgdtel] gloiA ICs, 7t JEldeEA BE A
& 48417 wike & EAsG

7. SAXME
AAT 3 ZAAYE students' t-testd] FIHG I
p-valueZ} 0.05 PRt 7 Foigt o2 A
| 2t
1. MTT B

25 uM, 50 uM, 100 uM phenolic compound$! syringic acid”}
Zzte] T2 TFE widdolA A4 FEAEZL NH
3T3& 48417 B Bieksl o3 MTTE ABEAsigich 1
A7} 25 pMe] FENAE MIT EF =+ iz st
99.9%2 Vel on 50 M2 Ao ME 995%2 LFEFRGTH

Table 1. The cytotoxicity of phenolic compound, syringic acid by
MTT assay on normal NIH 3T3 fibrolasts

Group MTT
Sggg;fgg;%o&ﬁ) Mean £ S.D. (% of control)
control 4.1610.00 100
25 4.161+0.01 99.9
50 4.1410.03 99.5
100 4.101+0.01 98.4

Normal NIH 3T3 fibroblasts were incubated with or without
phenolic compound, syringic acid for 48 hours. The value repre-
sent the mean % SD for triplicate experiments

n

Cont 25 M 50 uM 100 uM
Concentration of Syringic Acid

42

418
4.16
4.14
412

Absorbance

41
4.08

4.06

Fig. 3. Cytotoxicity was measured by MTT assay in normal
NIH 3T3 fibroblasts after cells were treated with 25, 50, 100 UM
picric acid for 48 hours, respectively.

EG 100 pM syringic acid®] FFEE R HES
984%Z L A9 FE7} SU1ESE thh FHEY
A28 B f94E gRH (Table 1, Fig. 3).

2. XTT B

A EL NIH 3T3 A-FEAHE] phenolic compound?!
syringic acid”} 25 uM, 50 uM, 100 yMe} 212 =2 ¥3Hg
HgAe A} 48A17F Bk MR ohe XTTY AZE 4%
Pt 2 A5 25 uMe) FENME XTT SHES ti=TFd
H3le] 985%2 UEton 50 M) Mo E 98.1%2
LERETE 3 100 uM syringic acid®] FFEE tET
Bl5te] 97.3% 2 Ueht SfAle) 57} SUMEE i F
BFEe] 2ag ot H94E ST (Table 2, Fig. 4).

3. MTT iCsp

MTTs& 57437 $3te] 84 NIH 3T3 AFZAEA
100 pM ©]/¢9] phenolic compound$! syringic acid7} z}Zt<)
FE2 T3E wFNoA] 4827 F vig ohe MTT
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Table 2. The cytotoxicity of phenolic compound, syringic acid by
XTT assay on normal NIH 3T3 fibroblast

Group XTT
Sggggélg;%o(n pl(\)/i) Mean £ S.D. (% of control)
control 4.03£0.01 100
25 3.9740.02 98.5
50 3.95+0.03 98.1
100 3.92+0.07 97.3

Normal NIH 3T3 fibroblasts were incubated with or without
phenolic compound, syringic acid for 48 hours. The value repre-
sent the mean & SD for triplicate experiments

Table 3. The cytotoxicity of ICsy on phenolic compound, syringic
acid by MTT or XTT assays in normal NIH 3T3 fibroblasts

ICsp (M)
MTT XTT
3,3409™ 24624

Cell line

Normal NIH 373 fibroblast

Cells were incubated with phenolic compound, syringic acid for
48 hours. The values represent the mean £ SD for triplicate
experiments. **P<0.01

RS 248tk 2 A MTTS 3,340.9 uMol| A L}t
%} (Table 3, Fig. 5).

4. XTT ICso

XTTse& 5A317] 915t9 34 NH 313 A2 A 2
100 uM ©}-¢] phenolic compound$! syringic acid7F <1&] &
=2 Ztzb 238 wjd Aol A 48413 B eigR obs
XTT A%ES £ I A3 XTTy 24624 pMollA
UESE T} (Table 3, Fig. 5).

1

[l

ofAle] MelAQl AEEYL R Xsd ¢ F83
t} (o] =, 1988: Hirota et al., 2000). Sivkald, ko) 4 o
AEoll= A3 AEEAYS vepdotd 7P a3l &
AA5AYL L& A= It} (Cha et al, 1996). ¥HH, A
7t RAAEA A MEELE EPATH o2 A% ¥W
9 &R Fol= ¢ AzHe ZF FAEH FHFoR Q)
st Bt B 780 AgelA 9ok (Mosmann, 1983:
Wattenberg, 1985). 7159 IAAEL AAAFE e B4
S Yedoz A olE oA & e AgNEe] AFE
A&l glth (Wattenberg, 1985: &+ =, 1999). ZH& HE2%
B 95 JAEEL VEY ARt S0 AAY A

2l gl %7} 2t (Constabel et al., 2000: Hirota et al., 2000).

ol AAE Aol AYHE Brps GAEd B A3 &

4.06
4.04
402
4
3.98
396 |
3.94
3.92
3.9
3.88
3.86

Absorbance

111

Cont 25 uM 50 uM 100 pM

Fig. 4. Cytotoxicity was measured by XTT assay in normal
NIH 3T3 fibroblasts after cells were treated with 25, 50, 100 uM
picric acid for 48 hours, respectively.

7000

~a XTT
——MTT b

6000

5000 r

4000 f

3000

Absorbance
*
*

2000

1000

Cont ICs0

Fig. 5. Midcytotoxicity of ICs, was measured by MTT and
XTT assays in normal NIH 3T3 fibroblasts after cells were treated
with gallic acid for 48 hours, respectively.

AENE Yepdle 8 EFS JHAR 7] "iEelw
(Yamane et al.,, 1995). 0] HEZQN JAEE sht7} dl=
slgtzolt}. HEalgtee Hewity A4S 7T e W
5 FFPEEA FAREES BRI tetabg, )
23 2 84S eI Hirota et al, 2000: Kawada
et al, 2001). #=3E F FE FILS AL Qe
syringic acid® YAIE] thetd B2 A7t Hol lou 3
AAE) At SAaT dxE F deld JA E9
(A 5, 1996: & T, 1999). Syringic acid= FAt7]$}F o447,
FH2EA7|9 2L e F2E 7T Qo] sEEEol
Y garslargo) ol Eria g4 vk (A T, 1996). W
A B o) A= syringic acid7t AGAIE vixiE 54
BHE dolrr] Y3ty NIH3T3 HFEAEE WiYds &
25 pMolA 100 uM 7FA 2] syringic acid’t 24t FEE
Eahg vt oA 487 Bt MFT F ole] FHaAHAE
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MTT A3 XTT AR 2 ZAIEY. 2 23 syringic
acid®] F=7F S7Hgl whel ozl vishe] ofzte) FF
To] Zae AW Fo4e Ve A] gsttt olEd 2
= syringic acid7} 874 AR NIH 313 A-f2A X s}

of 54L& 7RI A Eoe AL EIAFA UeH Saka-

gami S (2001)E syringic acidl} gallic acid®} 22 #H&at

o
o] ARME Bt} AFE] My oz Eo| A &
siith RugtoRA 2 A7 Aol FEHE Jo
2 vebdth olggt #AdS syringic acid®] FAbrie} Ft=
EA7] ko] A5z i dgyos MESHE Ve
i Aoz AZrEAT (Mosmann, 1983: Duthie et al., 2000:
Andrade et al., 2001). 39, HE53FEQ] syringic acid®] =
4 AEE &A37] 93t syringic acid7} 100 pM o]
ghel wjgdoll A 48413 FF A4 NIH 3T3 AHrEMES
gt & MTT9 XTT AZFEA ol €38k mideytotoxicity
MCV)EQ] 1G5 FEE S73%th 1 A% MIT A%
£ ICs #t°] 33409 uMoll A YERG o™, XTT AHEE4 0|
A 24624 uMol A 242 UERstth o2 AE AT b
E33HE< syringic acid7b A/ NIH 3T3 AFEAE] o
sl BEAQ Aoz Yelgth ©]28k ©]f-E Borenfreud
T (1988)0] Z}E FAlel| diste] SHAVA7|EE ] o
2} 9 A 9 MTTs, ftolu XTTse @kl 100 yM ol3te]d 11
EAol Ao 2 BFEe™ 100 pMolA 1,000 pMe] H ¢
A= FEA, 1,000 MollA 2,000 M B A= A5A

©2,2000 M o3l AeE FEHY Ao BRI

ojZigt i iEol 25t E AEoAE MITy™ XTTs
grol X5 2,000 uM o)l M Hebdo2A TS5 Ao
2 Yttt oleg doke o] (1998)7) A 2REAE
o syringic acidE A2]g v} FAdo] AT Bt dX
31 o] oMkt Borenfreund 5 (1988)°] #A|gk v}
7o) syringic acid®] F4t7] dE3}e} 72 H417]9] o ~H]
23lo] A35Age ARy rHsAdel & AoE Azdd
(Wattenberg, 1985: Duthie et al., 2000). 21} syringic acid$}
2 AEIAEY AEEAF gt AAE 71HE we)v]
i e A Arh BEo] BAAIEE AEY olxpdd
AS v Ese] AT ZEAE 9 o)9} FHol 22 Ca
channel associated NMDA receptor % G protein® 22 A&
AGAA 57 22 thakgt BokolA] A7t Al Fas
ojzop & o2 AZET.

aAel 2
o] =& 2003dx AFNae] mH| Yol N 5
HFEAE
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