Kb Egatk A21d A2z (20069 69)
Kor. J. Herbology 2006 21(2) : 121-127

Ponciring] el oist Az 54 AA &5}

=) = a3+ s
SHEAT A,

18
i

&

AN Gm AFos PN

The Inhibitory Effects of Poncirin against
Nickel Induced Cytotoxicity

Du-Suk Han™ Seung-Jin Yang, Dong-Keun Kwak

Department of Oral Anatomy, School of Dentistry, Wonkwang University

ABSTRACT

Objectives : Nickel is a major metal used in the nickel-chromium alloys of most orthodontic appliances,
partial denture and implants. This study was carried out for the examination of the cytotoxicity on nickel
sulfide in cultured NIHM3T3 fibroblasts, and poncirin effect on nickel-induced cytotoxicity.

Methods : Cell viability for the MTT assay and cell adhesion activity for the XTT assay.

Results : The ICx of nickel sulfide by the MTT assay was 937 uM . Poncirin was significantly
increased the cell viability and cell adhesion activity.

Conclusion : Nickel was highly toxic and poncirin has the inhibitory effects against nickel induced
cytotoxicity.
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Nickel (Nickel, Ni)2 X oA wAAz, BAE
2 A=FPE AEL PloE AT 2oy YR I}
FHY 2 sgslel Yot &gol AN g
7 F&F3P) =H9E F545 oS fYEA Hed Y
Aol freiHo] Al 2 HEHY HE2A R4,
2714 FARekg, H4 € FAFEgE T
290] F& Aoz Bugm Yol YA falo
st #4el F7i=E1 gk YA-2 DNAS RNAT
Z¢} 715 43¢ 840l MFEute] NAhAgG
715 AEEE 98S GFeAT A= Fe A
#Hshd AAlol fafisic}. Adole YA 23 43
3 2E#2 (oxidative stress)dl] T3 A7 AL
i3l Qe Costa® 5 943 o] 584
UARo 2484 2282g 7544 VeI Chen™
T2 488 NZNA g3 (nickel chloride)
AA dhe] Ao} T T AHeEFHog A
Wabakst (LPO, lipid peroxidation)®t 44+7] (OH,
hydroxyl radical)& A4} gluthathione (GSH),
catechin (CTCH) ¥ mannitol& A ¥aitsle} $4F
71848 #AAAZGn Rudgen] Wozniakst
Blasiak'” comet®Alel 2}dte] Azl 250~1000
IMEEE A =04 DNASAY (strond breaks
2 DNA- protein cross-links)& fa3itha B w3}
4t} Poncirine citrus% @vlolA ¥#E flavonoid
o] FQ Aol flavonoide flavanonef9} glycoside
$2 Bsse poncring flavanonefiol 314 )
A4 7] (pherolic  hydroxy  group)st A
glucosides2 EA@TE 2ol citrusd F29%9] A2
Za7e} ofAE 8831 fig 97l gl J3sHT
ek Mouly 5% liquid chromatographic methodel
o8l citrusd; EWEHE flavanone glycosides (FGs)
9} polymethoxylated flavones (PMFs) 5 42 Rej3idle
v FGsol= narirutin, naringin, hesperidin, nechesperidin,
ddymin ¥  poncrn®] PMEsellE®  sinensetin,
hexamethoxyflavone, nobiletin, scutellarein, heptametho—
xyflavone ¥ tangeretin®] Ee}=Sria Ruslgiy &)
59 citrusd @ule) A9 FTZLE nobileting
sl 718A #HEg2Y olgkanEs Ry
Citrus%; flavonoid®] A1 EI= ol x tFsiAl
AFHIREY Calomme 57 FEAH|EA}E B3}
A3, Chaumontet 5% 7+e] Aol oigh wle)
A &7E BsIQ9om, Harats 9 lipoprotein®) 4+
Pt BaEE A 12YT, Neszmelgi & F4

o] ¢lejele) statajx] okAlQl o-galloylquinic acid?} 7]
A F35L oJATIE RAE Byt Poncirin®] F
ZAolE F417), Abk, o] FAREel YA o
M31H 2EFHAE aAFoEA YA AEEAS
A1 7Fs430] ok

olo) Azke AAAEL NIH3TAFEAE UAE
43 F A AXEAT T3 poncirin®] YAl 1)
e WS ATAEEY NI ZARBISI:

A 2
1. 438418

1) Alek

Asfolell AHg3F Dulbeooo’s modified eagle medium
(DVEM)®} fetal bovine serum,  penicillin,  strepomycin,
fungizore Aleke- GhooAlo3lem, 345
Dirrethylthizzol-2-yi1-25-dipheryi-tetrazdiurbromide  (MT'T)
Al XTT23- his<2-mr  ethoxy —4-nitro-5-sulfo-
phenyl)-ZH-tetrazolium- 5~ caboxanilide, disodium satt (XTT)
gl ALSRH ARl e S Al REIeH
poncinne citnus&}] AR Gilelx] E2BIsick

2) Xze2RH dalgdEde] Fa

(1) M=

AR A AT vl 2R AL
20013 89 A WA d2AGAM AFH3lA, RE A
At AEE F S8k AMgSigT Alse 93T}
1 A SAE N PR LT B} gl

(2) & ¥ 28

ALY mlEa ) (Cirus®g )¢l A (20 ke)
S AkoA] vEkg (100 DE 5 Uzt 33) wHESle] 3
23 g AFEF7E HTAA L0 SR vgh
& FEE 430 g 2115 %S AYct o] e =&
E (4180 @)% 10% F&4HES 500 mDE HEAIZ
Fol) =g ko 3 3 FE3Yh o] A &
E 570 g (1364 %)& At olgpage Wiesg A
ZEXE, Jd¥ olMEHolE, 2% REE, B £
2 3239 A2=I¥E FEFE 1000 g (2608 %),
dg olE|o|EFEE 00 g 478 %), 2% Y&
$3EE R0 g 172 %), & 55 1180 g (2823
%)& AUt



Poncirin®) Wdefl thd Alx 54 ARE} 123

(3) Poncirine| &2

Y oMAHOEG AN 0|54 A AR
ZXE-WEE-E (7: 3 :1)&vdiA gl A 29
azetEagddyes ¥ F R, 'HNMR
CNMR Amz wlagdsd F2E4E @ 29
Poncirin®. 82 829} dx)&FHh?.

3) A&7

Axol wigke CO; incubator (Shellab. Co,,
Comelius, US.A)E AR-SIGlon, AEF2] At
Turk® E3A47] (Marienfeld Co., Mergentheim,
Germany)& o] &3tk MTT A, XTT AZoll=
ELISA reader (Spectra max 250, Molecular Devices,
Sunnyvale, US.A)E A&}t

4) MiaEHfek

UAe]l MIEEZAP poncirin® MEZSA AZaH
2 2337 98k NIH3T3 4FEA¥EE DMEM
wj]ol) 10% fetal bovine serum, penicillin (25
unit/ml) 2 fungizoneS H7Iste AMESIHY AXE
9] Hike 2% 37T, FE $B%, BALA FE 5%
o} MjY7|1E ALSSIHTh A8 S Yste] Uz} wjddt
flask®] MEE 025% trypsine & A5k, Turk3
A7ARINE olgate] HTES7L 2610 cells/mizt 5
T8 NEEFAS et

2. A

1) MTT H2H2MH

Mosmann®] ¥2d) )3}, NIH3T3 424X
£ 7 gL 7)ol 4x10° MESFE ¥ 24 AT wjk
T A AXEAD poncirin AH Y AEEHE 5
Asl7] 93te s (1, 25, 50 2 100 pME 7L
3}, poncirin®] M EEA AZEAHE 23 Y38t
o Z+ YA ICx%¥ ponciing =4 (1, 25, 30
9 100 pME F7lsle] 4827 ujge & B4 3
ZA% MTT(Sigma) 50 uM/mi7} ¥ wjjokals
HFE71F 1 mi¥ gol 327 vt wid &
ke Wels, dimethylsulfoxide (DMSO)YE 2
mi/well¥d o] 5837t A& wX|sled MTT formazan
S 8% ¥ F3=T B4ESA ELISA reader®
MTTY] F3EE SH3l 27 vl 2AHY
t}.

2) XTT MMy

Laminin—coated plate laminin 1 mg2 PBS 2
mid]  &83te] @RI} HH|IPEAM  FaAl9
laminin® ¥% (20 mg/mhE A3t % PBS &4
o2 FAET o] £4E& 24 well plate] 2+ wellol
200 pl¥ BE=Esle] 3EWEQ AXAIZl H PBSE
%= W A Fsle 3% BSAS 74 welloll 200 w¥ 7}
3 & 0] F US AAINL PBSE F ¥ A=
HAatgct. wokd NIH3TIAFRZAES 4<10' A
& laminin®. & coatingdr BiUE 7]l Wi 24413
wiksk & MTT AZFEAH7 2& ez YA
ponciring ¥ thA] 48A17F vl A= 24
2374 AAS PBSE F W AAIGTHAIFA
micropipett &. 2 ZHA=gA ol it of 7] 9]
X-42512,3-bis[2-methoxy-4-nitro-5-sulfophenyl-2H
-tetrazolin-5-carboxailin], Sigma (XTT)¢} &35l
(MEN9] FZF=F 25 M2 ) Z wellell 200
WA FAs 4-6 AHEd wige F 450 mmollA
ELISA reader2 352 =339

3) ICsxx EH

U] ICy AL w3l NIHITAHFEAEE
7} k871 4x10" cells/mi®d W3 24X3F Bk 3
1, 25, 50, 100 uM®} YA S H7kste] 48AL wj S
= MTT A%g XTT AFE 3t YAe] ol &
Zto) 3 50% AAFETY IC0s FAZAYe] 9
& Fatgich.

4) EAAMe

A¥Ane EAADE Students’ t-testol F3HR]
2 Fo)A AAL one way ANOVA t-test$} B3}
Hdon p-valueZt 006 PITHd ABS FF A=
S L=

1 %

1 Yze Alz54

Nickel sulfided] MEFAEE AZTAEEE U &
g de MTTENY 93y 38 A# 50 1M
nickel sulfides} #o] BAHLE {FTHP<0.001) A
FEAL VT 0 iM nickel sulfided} 2ol B4
Aog HoFHP<0.0b) ME=ZAE eElYTE Nickel
sulfide®) ICx EEE 937 1ME AHXEA o] 75HA
e th(Table 1).
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Table 1. Cytotoxicity of Nickel sulfide by MTT on NIH3T3
Fibroblast.

Division MTT assay
Concentration
of MeanzS.D. (% of control)
poncirin(uM)
control 4.16:0.00 100
(&) 413007 9.2
1 4104013 984
50 3471022 833+
100 1.6810.07 40.5%%%

The values represent the meantstandard deviations for triplicate
experiments.

Significantly different: from the control
#xxP<0.001(Students’ t-test).

value: *+P<0.01,

2. Poncirin®] Yzlel] i3t AZHEE

Poncirin®] nickel sulfided)] W3 AZ=A AQE
HE MEZAYEL SHoAM Yolr 7] A8 nickel
sulfide ICs¥ =9 ponciring F%4 (1, 25 50 2
100 pM)E NIH3T3 HA-EA X xalst F 487417
Aol MITEEEE 533 A7 nickel sulfide ICx
TETS AE MITEEEE HA%E 50.0%2
723199} Nickel sulfide ICoh% %9} poncirin® ¥
=82 X3 1 pM poncirin FX A58 MTT
FEEE 642%2 F7HA FAHSE R
(p<0.05) MEZFAL 743193 50 M poncirin =
ENA FEYERHLE MTTERES 746%2 =7}
ALY 100 iME =M E 50 pMEERY MTTH
BEE 104%2 FA2AZ HTable 2).

Table 2. Antitoxic Effects of Poncirin against Nickel sulfide
Cytotoxicity.

Division MTT assay
Concentration
of MeantS.D. (% of control)
poncirin(uM)
control 4141005 100
1Cs 2.30£0.19 554
1 2.66+0.14 64.2%
2% 281009 688+
50 3092017 T4 6xx
100 291023 704+

The values represent the meantstandard deviations for triplicate
experiments.

Significantly different from the control value: *P<0.05, *+P<0.01
(Students’ t-test).

3. Poncirin®] Yl g Az yzs

Poncirin® nickel sulfided] tist AXEA ZAZE
BE NIRRT SHA doli7] At nickel
sulfide ICx5%%} ponciring 59 (1, 25, 50 ¥
100 tM)E NIH3T3 A-5-=AF Aajg & 4343
Aol MTITEFZE=E 233 27 nickel sulfide ICsn
FEWS FHFshd XTTEREE 500%E ey
500%2 74319 tE  Nickel sulfide ICohExob
ponciring FEREE AH31d 1 uM poncirin =0
ARE XTTEREE 606%2 /A SAHcE
sl (p<0.05) HEZAHLE ZAIIUT 50 uM
poncirin  ¥EA ERoEFH oz XTTER=EE
TBA%E Z7MNH LY 100 IMEEME 50 IMEE
B} XTTESES 740%E ZAAZATHTable 3).

Table 3. Antitoxic Effects of Poncirin against Nickel sulfide
Cytotoxicity.

Division MTT assay
Concentration
of Mean+S.D. (% of control)
poncirin{uM)
control 4161001 100
1Cs 207002 500
1 290008 696+
2 298013 7164+
50 3261035 T84%x
100 3081007 T40%x

The values represent the meantstandard deviations for triplicate
experiments.

Significantly different from the control value: *P<0.05 +P<001
(Students’ t-test).
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& gFEol 2o QA 2Fo] YA AFY =&
g A2 93y, dP=r14 Fuekg, d4 2
AOAE 4F BAe] fgle] Hrke Burt glof Y
Az g9 fEd g Bio) FrEm Yo,
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Wt ole} oy F79 FF45 ool fETt
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oy} SAEZREH HFHge o] dAd nixE
=4 A8 dve 8A g2y M'Bembad}
Chakrabarti™& oJ2jE5e] Udd] tigh A3=RS
ARG ZH FAo] oA vehdoly Busisie)
2 d7AME nickel sulfide® MTT& 937uME
NIH3T3 HFEAXA digk AXF5Ae] ZeA et
woh T2} Kasprzak $70] TRL 1215 MEFo
nickel oxideE F843 3 24ATIA A MTTEA A=
LGy 232 + 16uMZ B d79 A9 433t
Borenfreund $¥¢ MTT 2 NRY FFEE =z
7 wnsty HE7F 54E ) AREe FEE
NRw, MTTwo 2 3}, 4% 548 @B FrE
NRs, MTT522 ZAA ¥, NRsy, MTTx0] 100uM
vkl S 3124 100-1,000 1M Ale)d W& A=
43, 2000 1M oY WE FEAog EAARIIE
& AA Gt Borenfreund E2¢] AT EATIL 7]
ol 218l nickel sulfide®] NIH3T3 A=A X
gk MESAHL n=Xoz B3 = Uk
Poncirine citrus® Fuilld 25T flavonoids)
FEo|A T flavonoids 3FEL AHEAFo R Y
o} ofx ¥ SES Tol FRA EAEN FRS
FEA7F A ULk o) AFEL F7FE, FE
%, GAE 9 siAg 5 oOoksk AEEAE
o] RuFy glon ZE&7]|A w3 s dFEa
A, B Ao AHRE ponciring citrus%9) €3}
W] Ao Felgk ARor I FxRAY $4F
7], Ab%, FaSol A 3ld) Flavonoids 3H3HE
7 H=4F (phenolic acid)e AT AZTEA =
© FA5A) Qe Ao B FIE5o] Bon
2 flavonoid SHEEQ ponciring] HEEARE o5
dAxAaael dx)3kdt;. Poncirine] YA AEEA
S drh A F JEAE Gopr 7] sl Y
A ICxEEY ponciring FA]9] NIH3T3HG2AE
of Xal3t3 48AZF Fof MTTENY XTTEAS
AABEY. FE459 ANIEA e Ay E4S
TN = Qe BAL Fohgr] % d7pe 9%
o]FolH o} poncirinel o1& FF&] HTEA A
#ade 2309 vk glo] B Bl wind FE= Q)
o1} 2 dA79M poncirin nickel sulfide ICxE%
o gt NEZAS MTTEA Y XTTEAOA 2zt
704%%}t 140%=2 ZaANZ 4 dATh 2 o)%
HEZAL 50 uM poncirin oA VERG ZATeln
100 uM poncirin A= 2318 ME=A BZaxs}
50 iMEBEgARY dojx= Aol ARk ol
7ol TR ol AEEA FHEEHs ol

E ol distd @ 59 Fl=gI #HEAel
caffeic acid®l G+AA FA=H ICoexsl 61 M=
59 61 uM caffeic acidE 1112 3] 2] wjok A
Zolw A X AHE&3F T UV/Vis spectrophotometer
(Pyeaunicam Co, USA)E ARESle] F¢ ~dHED
240-440 m HSE AEso Evpiog g9 FHu)
57 3ZNM FHEE AE S48 FEx9 ¥
3o} B85 w3ty BWE 73 AT caffeic acid
o FI=ES FAlY H7HE 7l=F9) 111 2534
off o3l ujek WA AAIRMFEZRE FI=Fo)
AARkT Bastgch

Fig. 1914 poncirin®] A3'#] hydroxyl”]¢} C 28]
Aol AAH dde me}t =k ol Ui F&
ligandZ7} B 4 o] flavanone®} hydroxylxg7]¢]
A9t 1A (Cring)d) AAH AFdf me} o)
& 3 £ ligand7t B 5 Aol AolFEe
Cu. Zn. Fe o]&%5 Z% 138 S 2u vfn &
w81 Y. o] ponciring flavone FFEZH
A8 Y G 94X A+ hydroxylZ)9t C 289 C4
YA 3+ ketone 1EO] conjugate system SF
SAHE E7IA AR AL FEYA Y 7
g F7M7)7] dEes 389 ligand24 7}
i 29w F 2y =g Z43lo =g
3 flavone® 111 FEL AT Holgln Az
wF NH3T3 AFmAEd gk wixle] PHZA
(ph=8.0-82)¢] flavone?] A28} C:9) hydroxyl7}<+
CaEle) C9 Ketone 1§ SR FE /A=
d7lgozn g3t F5ErhFg 9. ol
Zro) Axzale} Catg)e) conjugate systemol]l ¢33 U
Aol the binding site® 28317 W] NIH3T3
AFEAXY YASAS A7AZ 4 o 474
t}. go g UAF poncirind} 2L EA o3l o
ojue MEA AL 283, 353 ¢ Ay
#3& AT HL&3AA o g A7t o]FoA
of g}l Aztech

4 &

YAl AxEEA o] AN F 3l
Fgolg7l $isle] AAAMES NIH3T3HRE
& nickel sulfidest MEZAT A2 SA &t
th3t poncirin®} GEFEMTT AR 23 HEA
E&3 XTT AFEN g3t NZ28EFS sk
2 A7 MTTEXA nickel sulfided] ICohsEv
937 pMoldtt ¥ poncirin nickel sulfide AE
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