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ABSTRACT

Objectives: Oropharynx tumors(oral cancer), are caused by tobacco, alcohol consumption, and high-risk human papillomavirus(HPV)
infection. Oral squamous cell carcinoma(OSCC) is the most common type of oral cancer and frequently arises from the mucosa of the
oropharynx and oral cavity. Despite advances in the diagnosis and treatment(chemotherapy, radiotherapy, and surgery) of oral cancer,
over the past two decades, the overall survival rates remains at about 60%.

Methods: We pretreated HSC-2 cells with various doses of exposed the cells to eugenol and then we measured cell viability by MTT assay.
Results: Cell proliferation was markedly inhibited after eugenol treatment compared to the control. The majority of HSC-2 cells in the
control groups showed normal morphology with round regular nuclei. In contrast, apoptotic bodies were seen in the 0.5 mM, 1 mM,
2 mM group. However, the pretreatment with eugenol increased HSC-2 cells apoptosis according to dose-dependency. PI staining
quantitatively confirmed the anti-apoptotic effects of propofol. The expression levels of cleaved caspase 3, and Bak significantly increased
in HSC-2 cells.

Conclusions: These findings indicate that eugenol could be a potential anti-cancer agent for human OSCC and provide valuable data
for the development of a novel anticancer strategy.
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& Aol AR HSC2 A F= Zdaietal 7g=]sh
WA 2T wapo] ofsf Algigkeh. HSC-2 ¥R Mininum
Essential Medium/Eagle’s Balanced Salt Solution (MEM/
EBSS) Hz]o] 4 mM L-2FEH, 1.5 g/l BRERAUER, 4.5
gl S5 and 1.0 mM S ERIHEET 97 10% HI2Hd
2EOFAH(FBS)2; 1% H YA Z(GIBCO-BRL, Rockville,
MD, USA)E 7181501 5% 71555 37°CE A% <15+
ofefoll A HjsHATE

2. M= MZZ(cell viability) &H

HSC-2A4| 2] AZAYZEE-LS MTTEAS AREsle] 24
3}tk HSC-2A|ZE 96-well plateo] Z}Z} 4x10%/well ©
2 B3Ik eugenolS A2|gt & Wiz & A AL MTT
100 ul(500 mg/mh)E 2+ Aofl H7ksto] HZE 37°CoA

4 iesiedTh mehe EEokd Axo] PAE:
DMSO(Duchefa, Haarlem, NED)E £3j|A|7 FZslo=z

96-well22 ATh TF%= =48 ELISA reader(Tecan,
Minnedorf, Switzerland)E AM-5FTH

3. DAPI M

Eugenol2 A28t AM|ZEE 4% formaldehyde §Hof 17
AAZl 3 PBSE AJA3kaL 1 pg/ml Hoechst 33342
37°CollA 1023 G4 3 thA] PBS=E A 25te] &gddn]
Z(Carl Zeiss, Goettingen, Germany)= o] HejH3S
P,

4. SMI= A=(Flow cytometric analysis)

HSC-2AJ3E0]| eugenol-S 24A|17F A2|gt Fof] ZF5}o]
1% AFAHART(BSA)-PBSE 23] A|&5laL 30571 4°Co])
A ujokelstt. DNA hypoploidyE AeF5tal propidium
jodide(Sigma-Aldrich, USA)& Qa510] e =4aioct.
AlEF7] W A ZAEAF B2 CYTOMICS FC500 flow
cytometer(Beckman Coulter, CA, USA)S AME-3}Sch
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=

7|E=E2M(Western blot analysis)

HSC-2A)|3of| 27}k PBSo|| 23] Ald & Z3E Al
£ solubilizing buffer[50mM Tris-Cl, Cl (pH 7.6), 0.5%
Triton X-100, 2 mM PMSF, 2 pl/ml aprotinin and 2
Uml leupeptin]ol] 4°CollA] 1A]7} BFS3}IL) 4°C 14,000
RPMe =z 15387 ilie] & 4595 &4ich Bradford
protein assay(Bio-Rad, Richmond, CA, USA)Z izl A
2 T 12.5% SDS-polyacrylamide del electrophoresis
(SDS-PAGE)E Al3s3it). A7]950] 21 GELY| ©h
22 electrotransfer system2 ©]-25}¢] membrane(Filter
Type:PVDF)©S.& ©]FA]7]1L blocking buffer(5% skim
milk)2} Aol A 2417t W-23kgIth Cleaved caspase 3,
Bak, Bcl-xI¥ GAPDHoJ tf3l &A= 1:1,0002.2 3|45}
o] nitrocellulose membraneX} 4°Col|A 6A|7F HEE-5}9 0
™, Z} Ao thgt o|x}&}A] anti-rabbit IgG2} anti-mouse
IgG+= 1:3,00022 ARoA 24]7F RESSE 3 enhanced
chemilluminescence(ECL) kit(Pierce, Rockford, IL, USA)
£ ARg3lo] dASIaL Alpha Imager HP(Alpha Innotech,
Santa Clara, USA)E Alg3lo] #2351t

6. S/ =4

ATELA-S 5t EA %] 2]+ SPSS(Statistical Package for
the Social Sciencesversion 17.0, Chicago, IL, USA) program
< ol8sjo] EAEA(ANOVA)SISL] Tukey' posthoc correction
o= 7} 2715 719 ThEHS) WES AL KO AL
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Fig. 1. Chemical structure of eugenol
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Fig. 2. Eugenol induced the cell cytotoxicity on HSC—2 cell specific
as a dose—dependent manner, Cells were stimulated with
eugenol at different concentrations for 24h and % viable
odlls were caauated using MTT assay. The values are dendted
as mean SE of three independent experiments (n=3),
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Fig. 3. Nucleus condensation signally was observed on HSC-2
HSC—2 cells were increased by eugenol concentration,

Eugenol 1mM
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Fig. 4. The ratio of apoptotic cells was determined by flow cytometry
analysis, To indentify the eugenol-induced HSC—2 cells
apoptosis, FACS analysis were performed by Pl staining.
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Fig. 5. Apoptosis is induced after eugenol in HSC—2 cells, Western blot analysis of the expression
levels of apoptosis protein, Cleaved caspase 3, Bcl—xI, Bak in HSC—2 cells treated with
indicated dose of eugenol 24 h, The values are denoted as mean SE of three independent

experiments(n=3),
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