StudyOmdogemhactofr@r al
Cancamdervical Cance|

(Yih-Shou Hsieh)

(Chi-Chiang Y ang)

(Yu-Yen Yang)



18

el 9

w19
w19

D]\ N2 |
PCR amplifiCation. .....cueeoemeemememmemsmimennni2l
ettt ————————————— 23

T RR S N

Cdl cyde ememtmeme e mememen 20

w29

02



27 33

29 37
PCR PrOGIraIMS. ...ttt et ettt e e 38
PCR Primers SEQUENCE .....vviieiiiie e et e e e et aee e 39
primers sequence of HPV typing .....o.vvvviiieiii e 40

PCR 42

Cytotoxicity of BF21 treated with various concentration of Arecoline.47
Cytotoxicity of BF27 treated with various concentration of Arecoline.48
BFcdl  Arecoline ... 49
Cytotoxicity of OSF1 treated with various concentration of Arecoline.50
Cytotoxicity of OSF8 treated with various concentration of Arecoline.51
Cytotoxicity of OSF9 treated with various concentration of Arecoline.52
OSFd Aredie + DS
Cytataxiaty of KB trested with various conoaniraion of Arendlire ... 54
Cytotoxiaity of GNM tregted with various concantrion of Arecdiire. ... ....... .55
Cytaoxiaty of TSCCatreted with vaiousconoatrdionof Arecdire. ... ...« ... .56
KB GNM TSCCa i 57
Cell cycle phase of Arecoline effects on various célls..................5 8

BF odi Arecdine48 TS ¢ |
OSddl Arexdine48 T & 0]
KB GNM TSCCaddl Arexdine24 1



(Arecoline)

PCR HPV HSV-1 HSV-2 CMV HHV-8 EBV

DNA BF (Bucca Mucosal Fibroblast)

OSF (Orad Submucosa Fibroblast) GNM (Neck

Metastasis of Gingiva Carcinoma) KB (Mouth Epiderma Carcinoma) TSCCa

( Tongue Squamous Cell Carcinoma)

27
PCR HSV-1
DNA
GM
9% (Cervica

intraepithelial neoplasia, CIN) (Human papillomavirus,



HPV) DNA (Herpes simples virusHSV)

(Cytomegalovirus, CMV)

PCR
HPV HSV-1 HSV-2 CMV HHVS DNA
HPV, HPV-16 (
CMV) HPV-18 HPV-16 18
HPV-45 HPV-35( CMV HSV-2) HPV (
CMV)
HPV HPV-16 (50%)
HPV-18 (11.1%) CMV  HSV-2 HSV-1

HHV-8



STUDY OF ONCOGENIC FACTORS OF ORAL CANCER AND
CERVICAL CANCER

Abgtract

Areca nut chewing has been shown to correlate with the occurence of oral
submucous fibrosis and ora cancer in Taiwan. Arecoline, the main betel nut
alkaloid, is considered to be one of the important factors related to oral mucosal
lesions. Viral infection is an another etiologic factor related to oral cancer. To
elucidate the roles of arecoline in the pathogenesis of ora cancer, we
investigated the effects of arecoline on cytotoxicity and cell cycle assays of
human normal buccal fibroblasts, oral submucosal fibroblasts, and three cancer
cell lines ( derived from gingiva and mouth floor, respectively). Moreover, 27
oral cancer specimens were collected to detect oncogenic viruses, HPV, HSV-1,
HSV-2, CMV, HHV-8, EBV, by polymerase chain reaction technique. Only one
specimen revealed the presence of HSV -1. However, arecoline at a concentration
lower than 0.8 ng/ml increased cell growth; at a higher concentration, arecoline
was cytotoxic and the cdl cycle was altered. These result indicate that viral
infection is not a predominent etiology of ora cancer in Taiwan. Moreover,
arecoline may act as main effect on the pathogenesis of ora submucous fibrosis

aswdl asord cancer.



In the past it was found that 90 % cervical intragpithelial neoplasia (CIN)

contain human papillomavirus (HPV) DNA. Hence HPV was believed to close

related with cervical cancer. However, other vira infections, e.g. herpes smplex

virus (HSV) and cytomegalovirus (CMV) were also common with cervical

cancer. Therefore, this study was aimed to investigate the correlation of vira

factors with cervical cancer. Twenty seven cervical cancer specimens and twenty

nine normal cervica scrapes were collected and tested for the presence of

specific HPV, HSV-1, HSV-2, CMV, and HHV-8 (human herpesvirus type 8)

DNA by PCR. The results showed that 18 (66.7%) of the 27 cervical specimens

were HPV positive, 3 (11.1%) were CMV positive, and 1 (3.7%) was HSV-2

positive. Among the 18 HPV positive, 9 were HPV-16 which include 1 with dual

CMV infection; 2 were HPV-18; 1 was HPV-16/18; 1 was HPV-45; 1 was

HPV-35/CMV/HSV-2.0f the 29 normal cervical scrapes, none was positive with

any of the above viruses. These results suggested that HPV is the most

predominant viral factor associated with cervical cancer. CMV and HSV-2 may

be cofactors. HSV-1 and HHV-8 shown little or no relaion with carvica cancer.



HPV : Human papillomavirus

HSV : Herpes smplex virus

CMV : Cytomegdovirus

HHV-8 : Human herpesvirus— 8

EBV : Epgten- Burr virus

CIN  Cavicd intragpithdid neoplasa

CIs Carcinomainstu

ACS American cancer society

BF : Bucca mucosd fibroblast

OSF : Ord submucosd fibroblast

GNM : Neck metagtasi's of Gingiva carcinoma

KB : mouth epidermd carcdinoma

TSCCa: Tongue sguamous cel carcinoma
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-GNM 10%

-TSCCa

( ) ( HPV HSV CMV)

(American cancer society)

DNA
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ACS



(Human papillomavirus, HPV) HPV

(incluson body) (mild dysplasia)

(moderate) (severe dysplasia)

% CIN 3 (Cervica Intraepithelial neoplasia)

HPV DNA ( typel6,18,31,33)%° 10% HPV
DNA HPV
HPV HPV HPV-16 55%
HPV-18 % HPV-35 13% HPV-58 5961% 2 HPV
13
HPV HHV-8
( HSV-1 -2 CMV HHV-6)
14
6-10,12-21 HPV
HPV HPV

12

HPV



2 HpPV (transforming cdll) (mdlignant

phenotype)
Chang® HPV 17
HPV 76.4%
HPV (Papovaviridae family) 1995
HPV 1999 100
(envelope) (virion) 55-60nm
(capsid) genome 8000bp
- E1, E2, E4, E5, E6, E7
-L1, L2 El, E2 DNA E6
p53 p53 ubiquitin pathway
E7 pRB
HPV A HPV L1 primersMY9 MY11
HPV Lae 1 gene (consensus primer)
HPV
(Herpes Simples virus) (Herpesviridae)

150-200nm (Capsid) 100nm

13



162 (Capsomer) (core)

77.5nm 100x10°D UL (unique, large) Us (unique,
small) (envelope) (spike)
8nm (glycoprotein)

(tegument) HSV-1 HSV-2
Alphaherpesvirinae Simplexvirus 152Kb

(cenome) HSV-1

HSV-2
16
anti- HSV -1 2526 HSV primers DNA
polymerase region primer PCR HSV-1
HSV-2
(CMV) Herpesviridae HHV-6 HHV-7
Betaherpesvirinae HHV-5 230K

16

0%

IE2 primers CMV Immediately early 2 gene

14



HHV-8 KSHV ( Kapos ssarcoma-associated herpesvirus) 1994
s AIDSKS
Gammaherpesvirinae HHV-8
140.5Kb long unique coding region  800bp noncoding tandemly
repeat units'® HHV-8

HHV-8 primer putative minor capsid region

primer®’
EBV (Herpesviridae)
(Infectious monocleosis  Burkitt's (Burkitt' s lymphoma)
(Nasopharyngeal carcinoma) EBV primer EBV
Bam HI-W EBV genome 11 Bam HI-W

280 28 13. 3 %995

123

(29 (18 (10) *

15



(microsomal)
aryl hydrocarbon hydroxylase 2
(areca nut)
(alkaloid) (fat) (free fatty acid) (polysaccharide)
(crude fiber) (minera ) arecoline

arecaidine  guvacoline guavacine arecolone arecaine  arecin

(Arecoline) HPLC
Arecoline 5 . 5°%Arecoline
34
H-H 37
tannins
Arecoline N-nitrosoguvacoline

(NG) 3-methylnitrosamino-propionitrile (MNPN) 3-methylnitrosamino-propion

aldehyde (MNPA) 8 MNPN *  MNPA®

Arecoline

16



010u g/ml a 42

® “ (cytostatic)
50-150u g/ml arecoline
300-500u g/ml 3 02220 M
CHO (Chinese hamster ovary) (micronucl eated)

(cdll cyde prolongation)™

17
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Arecoline

@
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Materials and Methods

@ PCR

CMV HHV-8 EBV HPV

(2) MTT
Arecoline Arecoline
Arecoline
19951999 27  Formalin
16
M M

19

HPV HSV-1 HSV-2

0.5



-80 1997-1998

45 18 Formalin
05 u M 57
1995 29
1997-1998
2ml 4 39

BF (Bucca mucosal fibroblast)
OSF (Oral submucosal fibrosis)
GNM (Neck metastasis of Gingiva
Carcinoma) KB (Epidermal cell of mouth)

TSCCa ( Tonguesguamous carcinoma)

0.59 homagenizer (SSI Co., CG-49, USA)
20mg/ml Proteinase K (GIBCO BRL , Gaithersburg, MD, USA)  lysis

buffer (25mM Tris (ICN Aurora, Ohio, USA) 20mM (EDTA ICN, Claveland,

20



Ohio, USA)) 50 60 95 10 DNA

0 . nd Xylene (MERCK , Darmstadt, Germany)

30 12000rpm ( -HerolabCo., MicroCen 13,

Germany )5 0.5ml 100%

Ethanol (MERCK, Darmstadt, Germany) 12000rpm 5

1X PBS (GIBCO BRL ,Grand Island

NY, USA ) wash 20mg/ml Proteinase K lysisbuffer 50 6 0
95 10 DNA
DNA
dd-H,O 0.5ml 0.5ml Phenol (AMRESCO 0945,

Solon, Ohio, USA) 0.1ml Chloroform: isoamylalcdhol=24:1 (AMRESCO

X205, Solon, Ohio, USA) vortex 12000rpm 5

eppendorf tube 0.1lml 2M pH5.2 Sodium Acetate (ICN

195496, Aurora, Ohio, USA) 0.5 ml 100%Ethanol 4

30 12000rpm 10 0.5ml 70%

Ethanol 12000rpm 5

21



-20 (SANYO Co., Medicd Freezer, Janpan)

PCR amplification
DNA 2Qu | dd-H,0 2u | 20u | PCR
PCR 10X Tag polymerase buffer (20mM KCI, 10mM
Tris- HCI,1.5mM MgCl, 0.1% Triton X-100 Promega, Madison, WI, USA)
2.5U Tag polymerase (Promega, Madison,WI) 200 pmol primers (GIBCO BRL,
Gaithersbu -rg , MD, USA) 25mM dNTP (PROTECH SB23, Cambridge,
England) 2Qu | 50u | Minera oil (Sigma 400-5, St
LOUIS, MO, USA) PCR Therma cycler (Hybaid Co., OmniGene,

England)  PCR program PCR primers sequence

10u | PCR 2u | loading dye 2%
Agarose  (AMRESCO 0710-500GPTM, Solon,Ohio, USA) gel well 100

( - Cosmo Bio Co.,Mupid 2, Japan) 0.05%
Ethidium Bromide (AMRESCO 0449-256, Solon, Ohio, USA) uv
transilluminator (FOTO DYNE, FOTO/UV21WI, USA)

B -glokin PCR PCR

HPV PCR PCR

primers sequence?® 24647 PCRprogran  HPV- PCR

22



35cydes HPV Pro. Lee of Andrology Lab.,UBC,Canada

CMV  HSV-1 HSV-2

EBV EBV Rgi

CCRC 60116 EPI INFORM 6 Chi suare test

Fisher’ sexact test

BF cdl 10%BCS DMEM 5%COg, 37 OSF cdl
10%BCS-DMEM, 5%CQO;,, 37 GNM cdl 10%BCS-RPMI,
5%CO,, 37
31 KB cdl 10% BCSDMEM, 5%CQ;, 37
TSCCacdl 10%BCSRPMI, 5%CO;, 37 TSCCa
34
(MTT test) :

1X10%/ml cdl 96 well microplate
0.4-400ngy/ml (Sigma, Louis, MO, USA) 12 24 48
MTT (Sigma, S.LOUIS MO, USA)(find con. 0.5mg/ml)

56C0O, 37 DMSO (Sigma, S. LOUIS, MO, USA)

23



570nm (Metertech9 6 0 )

SgmaPlat 4.0
Céll viability % = Arecoline / x 100%
Cdl cycle
4x10°/m 6
0.4- 400my/ml Arecoline
KB GNM TSCCA 24 BF OSF 48

1X Trypsin -EDTA

1,200rpm (Kubota KN- 70, Japan) 5

80% Ethanol 4

Iml 1X PBS Prodium lodide Sigma, St. Louis, MO,

USA)(fina con. 0.5mg/ml)  RNase (Amersham, UK) (final con. 0.5mg/ml)

Flow cytometry (Becton  Dickinson

Fasscalibur, USA) Mod FtLT

24



Results

PCR

HHV-8 EBV

PCR

(P<0.001)

HPV 16 (33.3%)

HPV 16 18 (11.1%) HPV 35 (11.1%) HPV 45
(11.1%) (11.1%) primer
( ) (11.1%) CMV DNA (P>005) 1  (3.7%)
HSV-2 (P>0.05) HSV-1 HHV-8 DNA
HPV CMV HSV1 HHV-8 (
) HPV PCR ( ) HPV 16
( ) HPV CMV

25

HPV HSV-1 HSV-2 CMV

HSV-1 ( A)

B -globin PCR

(66.6%) HPV DNA

HPV 18 (22.2%)



HSV-2 stage | HPV 16

( ) HPV CMV HSV-2 A B C HPV
E HPV plasmid
PCR 0.1ng-6.4fg
MTT test dehydrogenase

MTT (3[4,5 Dimethylthiazol-2-yl| -2,5-diphenyltetrazolium  bromide)

tetrazolium ring 570nm

BF21 BF27 12 24 48 0.4-400p g/ml

(25-400p gml) BF21

48 BF27

(0.4-0.8u g/ml)

BF21 BF27 48

OSF1 OSF8 OSF9 12 24 48 0.4-400

26



M g/ml

) OSF1 OSF8 48

12

KB GNM TSCCa

g/mi (

DNA (emission 610nm)

OSF9

12 24 48 0.4-400y

Propidium lodide

Argortion laser (

G, phase (hypodiploid)

(2n) S phase (DNA synthesis) (2-4n) GM phase (4n) DNA content

BF21 48 ( )
100u g/mi G;M phase (200 400p g/mi
) 25 50u g/ml
S phase (0.7 g/ml GGy phase ) BF27 BF21

S phase (200u g/ml )

S phese

27

04 05u g/ml

0.6-0.8u g/ml



OSF1 48

&M phase (254 g/ml S phase
05 0.7 0.8u g/ml S phase OSF8
GG1 phase OSF9 S phase
Sphase
KB GNM TSCCa 24

S phase (25 50 400u g/ml) 100p g/ml

&M phase S phase (

S phase G2M phase

50 100p g/ml S phase 200  400u g/ml

28

KB

200p g/mi

) GNM

TSCCa

GM



Discussion

HPV
99.7%° type16 18 31 33 52
5328 35 39 45 51 56 69 66 68%
HPV HPV (oncogenic
genital HPV)*®
HPV

ISH (Insitu hybridization)

immunohistochemical stainning PCR dot blot Southern blot PCR
DNA PCR
27 HPV 66.6% HPV
(p<0.001) HPV 16
HPV 9
6 (66.7%) HPV16 3  (33.3%)
formalin DNA
CMV

111% HSV-2 3.7% CMV HSV-2

29



HSV-2 HPV 49 HSV-1

50

HSV-1

50% (9/18) HPV

HPV type 16 PCR
PCR 40 cycles
HPV plasmid DNA 40 PCR
0.1ng 6.4fg ( F)
HPV late 1 region HPV DNA
HPV

topoisomerase | > supercoil DNA

30

HHV-8

0.1ng



arecoline BF OSF dose-

dependent proliferation 100y g/ml 0.1-10p g/ml
arecoline BF (double- stranded polynucleic acid)
50u gml arecoline 400p g/ml
- 0.110u g/ml arecoline OSF 100y g/ml
52 50-150p g/ml BF 42
300- 500u g/ml BF 3 3-540u g/ml %3
BF arecoline (phagocytosis)

collagen  fibronectin

Nair 1985 arecoline
140u g/ml >
140u g/ml MTT cell cycle
arecoline (0.40.8u g/ml) BF OSF KB GNM TSCCa
arecoline (25-400u gml)
arecoline
S phase (DNA synthesis)

BF OSF primary alture

31



HPV

HSV-2 CMV

HPV

32

HPV

(p>0.05)



27

OoC1 Squamous cdl carcinoma

oC2 Squamous cdl carcinoma, keratinized
0C3 Squamous cdl carcinoma

o4 Squamous cdl carcinoma, well defferentiated
OoCs5 Sguamous cdl carcinoma

0OC6 Verrucous carcinoma

ocC7 Squamous cdl carcinoma, keratinized
OC8 Squamous cdl carcinoma

0oC9 Squamous cdl carcinoma, well defferentiated
0OC10 Squamous cell carcinoma

Ooc11 Epidermoid carcinoma

OC12 Epidermoid carcinoma

OC13 Epidermoid carcinoma

oC14 Epidermoid carcinoma

OC15 Epidermoid carcinoma

0OC16 Epidermaoid carcinoma

OC17 Epidermoid carcinoma

0OC18 Epidermoid carcinoma

0OC19 Epidermoid carcdnoma

0OC20 Epidermaoid carcinoma

oc21 Epidermoid carcinoma

oc22 Epidermoid carcinoma

0oCcz23 Epidermaoid carcinoma

oc24 Epidermoid carcinoma

0OC25 Epidermoid carcinoma

0OC26 Epidermaoid carcinoma

ocz27 Epideemoid carcinoma

oC ora cancer tissue

33



ON1 Pyogenic granuloma

ON2 Fbrous hyperplasacf gingiva
ON3 Pyogenic granuloma

ON4 Acute and chronic inflammetion

ON5 Angidfibromatous epulis

ONG6 Pyogenic granuloma
ON7 Ulcer

ON8 Chronic inflammetion
ON9 Mucode

ON10 Leukoplakia
ON11 Leukoplakia
ON12 Hbross
ON13 Leukoplakia
ON14 Leukoplakia
ON15 Fbroma

ON16 Sguamous pepilloma

ON normd tissue of ord



Age Cancer Stage

F1 51y cIS
F2 41y b
F3 40y la
F4 41y b
F5 30y Ib
F6 38y CIS
F7 41y W
F8 66y b
Fo 58y b

F frozen tissue of cervical cancer

35



No. Age Cancer Stage
T 1 5ly |
< 2 65y |
X 3 sy I
< 4 5ly I
< 5 49y |
T 6 Sy I
< 7 Aly |
SC 8 6% I
T 9 63y I
T 10 52y |
€ n 49y |
L 12 4oy I
T 13 49y 1
T 14 86y |
< 15 46y |
< 16 40y |
< 17 69y |
T 18 76y |

5o paraffin embedded tissue of cervicd cancer
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No. Age Cytology
N1 Ny Classl
N2 43y Class|
N3 21y Classl
N4 26y Classl
N5 37y Classl
N6 MMy Classl
N7 42y Class |
N8 By Classl
N9 42y Class|
N10 32y Class|
N11 3oy Class |
N12 31y Class|
N13 40y Classl
N14 Py Classl
N15 46y Class|
N16 49y Class|
N17 By Class|
N18 35y Class|
N19 31y Class|
N20 Sy Class |
N21 50y Classl
N22 56y Class|
N23 Ay Class|
N24 44y Class |
N25 Ay Classl
N26 40y Classl
N27 32y Class|
N28 Ay Class|

u

N norma cervicad scrgpe

37



PCR programs

Virus Region Product length PCR program

HPV Late 1 450bp 9% 155 1772 1;X40
CMV |E2 240bp 9%5 150 1,72 1X;40

HSV-1 DNA polymerase 469bp 9% 1,67 2,72 3;X40
HSV-2 DNA polymerase 391bp 9% 1,67 2,72 3;X40
HHVS8 putative minor capsid 233bp % 15 1,72 17X40

EBV Bam HI-W fragment 296bp 9% 158 1,72 17X40

38



PCR primers sequence

Virus Primers
b-globin PC04: 5-CAACTTCATCCACGTTCACG3
GH20:5-GAAGAGCCAAGGACAGGTAC-3
HPV MY9: 5- CGTCCMARRGGAWACTGATC-3
MY 11:5-GCMCAGGGWCATAAYAATGG-3
CMV IE2-1:5-TCCTCCTGCAGTTCGGCTTC-3
IE2-2:5-TTTCATGATATTGCGCACCT-3
HSV-1 a5-ATGGTGAACATCGACATGTACCG-3
b:5-CCTCCCCTTCG+TCCTCGTCCTCC-3
HSV-2 a5- ATGGTGAACATCGACATGTACCG-3'
c.5-CCTCCTTGTCGAGGCCCCGAAAC-3
HHV-8 KS1L:5'-AGCCGAAAGGATTCCACCAT -3
KS2:5-TCCGTGTTGTCTACGTCCAG-3
EBV a 5-TCGCGTTGCTAGGCCACCTT-3'

b: 5-CTTGGATGGCGGAGTCAGCG-3

39



primers sequence of HPV typing

Sense: MY95- CGTCCMARRGGAWACTGATC-3 Product length
Antisense: HPV6: 5-ATCCGTAACTACATCTTCCACATACACCAA-3  358bp
HPV11: 5-ATCTGTGTCTAAATCTGCTACATACACTAA-3'  356bp

HPV16: 5-GTCATTATGTGCTGCCATATCTACTTCAGA-3  432bp

HPV18: 5-TGCTTCTACACAGTCTCCTGTACCTGGGCA-3  108bp

HPV31: 5-TGTTTGTGCTGCAATTGCAAACAGTGATAC-3  254bp

HPV33: 5-TTTATGCACACAAGTAACTAGTGACAGTAC-3  111bp

HPV35: 5-GTCTGTGTGTTCTGCTGTGTCTTCTAGTGA-3  360bp

HPV45; 5-ACACAAAATCCTGTGCCAAGTACATATGAC-3  402bp

HPV58: 5-ATTATGCACTGAAGTAACTAAGGAAGGTAC-3  364bp

40



Age 30-39 40-49 50-59 60-69 70-79 80-86 Tota

Stage 2 11 6 5 2 1 27
CIS 1 1 2
I 1 8 3 4 2 1 19
| 1 2 1 4
[ 1
1V 1 1

41



PCR 10u |
1.2% agarose gel 100V ethidium bromide uv 0C8 12
812 (A)

HSV-1 B -globin (B) PCR

42



PCR F1-Fo
HPV (A) CMV (B) HSV-2(C)

B -globin (D) (A HPvi8
plasmid 40 cycles PCR M  100bp ladder Lane
1 0.1ng, lane 220pg, lane 3 4pg, lane 4 0.8pg,lane 5 160fg, lane 6 32fg, lane
76.4fg HPV (B) 2% agarose gel

ethidium bromide uv 1618 HPV16 18 18

HPV18 3335 HPV3335 45 HPV4S

43



PCR

Virus Frozen tissue Paraffin ~ Totd Control
n=9 embedded n=27 n=29
tissue n=18
HPV (+)/(-) 9 9 (18)/(9)(66.6%)P<0.001)0
CMV (+)/(-) 3 0 (3)/(24)(11.1%)(r>0.05) O
HSV-1(+)/(-) 0 0 (0)/(27)(0%) 0
HSV-2(+)/(-) 1 0 (1)/(26)(3.7%) (p>0.0s) O
HHV-8(+)/(-) O 0  (0)/(27)(0%) 0



HPV

HPV type Frozen tissue Paraffin Total
HPV 16 3(33.3%) 6(66.7%) 9(50%)
HPV 18 2(22.2%) 0 2(11.1%)
HPV 16,18 1(11.1%) 0 1(5.6%)
HPV 35 1(11.1%) 0 1(5.6%)
HPV45 1(11.1%) 0 1(5.6%)
Unidentified 1(11.1%) 3(33.3%) 4(22.2%)

45



HPV
Stage NoofCae HPV 16 18 1618 35 45Unidentified CMV HSV2
+

CIS 2 1 1 1

I 12 7 5 2 1 4 2 1
|l 3 1 3

1 1

'V 1 1

Tota 18 9 9 2 1 1 1 4 3 1

46



Conc.
u g/ml
Control
400
200
100
50
25
Control
0.8
0.7
0.6
0.5
04

Cytotoxicity of BF21 treated with various concentration of Arecoline

Time

12Hr 24Hr 48Hr

Absorbance Survival Absorbance Survival Absorbance Survival
Rate % Rate % Rate %

0.266x 0.008 100 0.270+ 0.033 100 0.367+ 0.018 100
0.117+ 0.020 43.98  0.057+ 0.004 21.11  0.043% 0.010 11.72
0.194+ 0.007 72.93 0.109+ 0.011 40.37  0.077+ 0.003 20.98
0.260+ 0.012 97.74 0.205+ 0.003 75.93  0.212+ 0.019 57.77
0.251+ 0.024 94.36 0.209+ 0.014 77.41  0.195+ 0.013 53.13
0.245+ 0.018 92.11 0.201+ 0.024 74.44  0.237+ 0.009 64.58

0.128+ 0.011 100 0.161+ 0.015 100 0.180+ 0.020 100
0.159+ 0.010 124.22 0.155+ 0.010 96.27 0.223+ 0.006 123.89
0.178+ 0.028 139.06  0.174+ 0.011 108.07 0.217+ 0.013 120.56
0.162+ 0.015 126.56  0.186x+ 0.017 115.53 0.214+ 0.032 118.89
0.150+ 0.005 117.19  0.184+ 0.009 114.29 0.205+ 0.024 113.89
0.151+ 0.005 117.97  0.180+ 0.010 111.80 0.197+ 0.014 109.44
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Cytotoxicity of BF27 treated with various concentration of Arecoline

Time 12Hr 24Hr 48Hr
Conc. Absorbance Survival Absorbance Surviva Absorbance Survival
M g/mi Rate % Rate % Rate %
Control 0.078+ 0.003 100 0.083+ 0.006 100 0.195+ 0.003 100
400 0.053+ 0.005 67.94 0.075+ 0.031  90.36 0.073+ 0.014  37.44
200 0.059+ 0.006 75.64 0.058+ 0.003  69.87 0.059+ 0.004  30.26
100 0.067+ 0.011 85.89 0.070+ 0.007 84.34 0.099+ 0.017 50.77
50 0.071+ 0.007 91.02 0.072+ 0.010 86.75 0.115+ 0.007 58.97
25 0.076x 0.005 97.44 0.082+ 0.010  98.80 0.127+ 0.006 65.13
0.8 0.088+ 0.002 112.82 0.091+ 0.009 109.64 0.189+ 0.020 96.92
0.7 0.077+ 0.007 98.71 0.079+ 0.013 95.18 0.167+ 0.024  85.64
0.6 0.075+ 0.005 96.15 0.105+ 0.011 126.51 0.165+ 0.011 84.62
0.5 0.080+ 0.004 102.56 0.086+ 0.015 103.61 0.158+ 0.009 81.03

0.4 0.080+ 0.009 102.56 0.102+ 0.009 122.89 0.162+ 0.021 83.08
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BF21 MTT test

BF cdl

1204

100 4

80 4

60 1

20 1

—8— 12Hr
—0— 24Hr
—¥— 48Hr

100

200 300

Arecoline ug/ml

BF27 MTT test

400

1204

100 4

80 4

60 4

Cell Viability %

20 1

—8— 12Hr
—0— 24Hr
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Cytotoxicity of OSF1 treated with various concentration of Arecoline

Time 12Hr 24Hr 48Hr

Conc. Absorbance Survival Absorbance Survival Absorbance Survival

b g/mi Rate % Rate % Rate %

Control 0.730+ 0.017 100 1.071+ 0.010 100 0.885+ 0.060 100
400 0.606+ 0.024 83.01 0.524+ 0.006 48.93 0.332+ 0.019 37.51
200 0.618+ 0.013 84.66 0.795+ 0.038 74.23 0.408+ 0.021  46.10
100 0.632+ 0.001 86.58  0.884+ 0.009 82.54 0.497+ 0.019 56.16
50 0.618+ 0.015 84.66 0.853+ 0.023 79.65 0.542+ 0.027 61.24
25 0.635+ 0.008 86.99 0.892+ 0.013  83.29 0.622+ 0.025  70.28

Control 0.192+ 0.061 100 0.405+ 0.020 100 0.438+ 0.016 100
0.8 0.165+ 0.010 85.94 0.403+ 0.038 99.51 0.481+ 0.020 109.82
0.7 0.175+ 0.049 91.15 0.421+ 0.025 103.95 0.495+ 0.014 113.01
0.6 0.187+ 0.020 97.40 0.449+ 0.019 110.86 0.510+ 0.010 116.44
0.5 0.190+ 0.041 98.96 0.442+ 0.047 109.14 0.486+ 0.015 110.96

0.4 0.208+ 0.053 108.33 0.431+ 0.010 106.42 0.471+ 0.007 107.53
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Conc.

u g/ml

Control
400
200
100
50
25
0.8
0.7
0.6
0.5

0.4

Cytotoxicity of OSF8 treated with various concentration of Arecoline

12Hr 24Hr 48Hr
Absorbance Survival Absorbance Survival Absorbance Survival
Rate % Rate % Rate %

0.098+ 0.003 100 0.096+ 0.008 100 0.190+ 0.009 100
0.073+ 0.014 74.49 0.059+ 0.012 61.46 0.073+ 0.010 38.42
0.084+ 0.014 85.71 0.063+ 0.005 65.63 0.072+ 0.006 38.89
0.101+ 0.013 103.06 0.080+ 0.012 83.33 0.101+ 0.014 53.16
0.091+ 0.003 92.86 0.084+ 0.019 87.50 0.154+ 0.017 81.05
0.095+ 0.003 96.94 0.100+ 0.013 104.17 0.171 0.009 90.00
0.108+ 0.007 110.20 0.124+ 0.011 129.17 0.204+ 0.010 107.37
0.099 0.006 101.02 0.103+ 0.005 107.29 0.198+ 0.002 104.21
0.090+ 0.014 91.84 0.092+ 0.024  95.83 0.206+ 0.020 108.42
0.092+ 0.011 93.88 0.091+ 0.010 94.79 0.211+ 0.012 111.05
0.093 0.007 94.90 0.103+ 0.014 107.29 0.233+ 0.022 122.63
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Cytotoxicity of OSF9 treated with various concentration of Arecoline

Conc.
b g/ml
Control
400
200
100
50
25
Control
0.8
0.7
0.6
0.5
0.4

Time

12Hr 24Hr 48Hr

Absorbance Survival Absorbance Survival Absorbance Survival
Rate % Rate % Rate %

0.099+ 0.019 100 0.133+ 0.009 100 0.276x 0.028 100
0.051+ 0.012 52.52 0.113+ 0.008 84.96 0.227+ 0.026 82.25
0.063+ 0.009 63.64 0.119+ 0.006 89.47 0.229+ 0.010 8297
0.068+ 0.012 68.69 0.136+ 0.020 102.26 0.229+ 0.022 8297
0.087+ 0.013 87.88 0.132+ 0.018 99.25 0.241+ 0.021 87.32
0.105+ 0.014 106.06 0.129+ 0.006 96.99 0.256+ 0.015 92.75

0.071+ 0.013 100 0.131+ 0.006 100 0.277+ 0.031 100
0.087+ 0.028 12254  0.135t+ 0.033 103.05 0.255+ 0.017 92.06
0.095+ 0.014 133.8 0.144+ 0.007  109.92 0.240+ 0.018 86.64
0.103+ 0.009 145.07  0.130+ 0.003 99.24 0.278+ 0.004 100.36
0.071+ 0.014 100 0.128+ 0.002 97.71 0.253+ 0.011 91.34
0.075% 0.004 105.63 0.135+ 0.006 103.05 0.272+ 0.006 98.19
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Cytotoxicity of KB treated with various concentration of Arecoline

Time 12Hr 24Hr 48Hr

Conc. Absorbance Survival Absorbance Survival Absorbance Survival
b g/ml Rate % Rate % Rate %

Control 0.289+ 0.055 100 0.298+ 0.051 100 0.391+ 0.023 100
400 0.249+ 0.029 86.16 0.250+ 0.040 83.89 0.258+ 0.015 66.15
200 0.254+ 0.029 87.89 0.262+ 0.015 87.92 0.261+ 0.044 66.92
100 0.272+ 0.017 94.12 0.277+ 0.018 92.95 0.266+ 0.033 68.21
50 0.299+ 0.016 103.46 0.303+ 0.030 101.68 0.291+ 0.053 74.62
25 0.297+ 0.019 102.76 0.324+ 0.034 18.72 0.320+ 0.046 82.05

Control 0.235+ 0.014 100 0.385+ 0.032 100 0.681+ 0.016 100
12.5 0.272+ 0.017 115.74 0.309+ 0.010 80.26 0.595+ 0.032 87.37
6.25 0.251+ 0.008 106.81 0.346+ 0.018 89.87 0.671+ 0.046 98.53
3.125 0.254+ 0.011 108.09 0.364+ 0.019 94.55 0.673+ 0.003 98.83
1.563 0.262+ 0.006 111.49 0.400+ 0.012 103.90 0.695+ 0.068 102.06

0.78 0.253+ 0.022 107.66 0.409+ 0.025 106.23 0.681+ 0.026 100

0.39 0.259+ 0.016 110.21 0.410+ 0.014 106.49 0.662+ 0.046 97.21

Control 0.344+ 0.025 100 1.072+ 0.069 100 1.562+ 0.321 100
0.8 0.415+ 0.018 120.64 1.048+ 0.074 97.76 1.873+ 0.285 119.91
0.7 0.406+ 0.024 118.08 0.946+ 0.033 88.25 1.941+ 0.689 124.26
0.6 0.390+ 0.032 113.37 0.968+ 0.082 90.30 1.677+ 0.207 107.36
0.5 0.372+ 0.048 108.14 0.999+ 0.078 93.19 1.700+ 0.282 108.83
O 0356:0016 10340 100140030 0333 1573+ 0314 10070
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Cytotoxicity of GNM treated with various concentration of Arecoline

Conc.

M g/ml
Control
400
200
100

50

25
Control

12.5

6.25

3.125

1.563
0.78
0.39
Control
0.8
0.7
0.6
0.5
0.4

Time

12Hr 24Hr 48Hr
Absorbance Survival Absorbance Survival Absorbance Survival

Rate % Rate %

0.197+ 0.011 100 0.143+ 0.011 0.525+ 0.004 100
0.071+ 0.007 36.04 0.059+ 0.012 0.056+ 0.035 10.67
0.103+ 0.008 52.28 0.091+ 0.008 0.176+ 0.016 33.52
0.135+ 0.008 68.53 0.117+ 0.010 0.255+ 0.001 48.57
0.133+ 0.013 67.51 0.135+ 0.006 0.258+ 0.007 49.14
0.127+ 0.011 64.47 0.157+ 0.022 0.427+ 0.012 81.33
0.119+ 0.010 100 0.331+ 0.005 0.415+ 0.010 100
0.133+ 0.005 111.76 0.331+ 0.007 0.360+ 0.033 86.75
0.121+ 0.002 101.68 0.326+ 0.013 0.402+ 0.024 96.87
0.125+ 0.004 105.04 0.339+ 0.005 0.437+ 0.013 105.30
0.122+ 0.009 102.52 0.350+ 0.011 0.417+ 0.005 100.48
0.123+ 0.004 103.36 0.347+ 0.019 0.421+ 0.006  101.45
0.118+ 0.004 99.16 0.356+ 0.006 0.410+ 0.006 98.80
0.051+ 0.009 100 0.120+ 0.020 0.179+ 0.009 100
0.039+ 0.003 76.47 0.120+ 0.021 0.163+ 0.020 91.06
0.047+ 0.005 92.16 0.120+ 0.014 0.155+ 0.009 86.59
0.046x 0.008 90.20 0.127+ 0.009 0.162+ 0.014 90.50
0.055+ 0.002 107.84 0.132+ 0.020 0.167+ 0.018 93.30
0.056+ 0.001 109.80 0.120+ 0.012 0.159+ 0.013 88.83
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Cytotoxicity of TSCCa treated with various concentration of Arecoline

Time 12Hr 24Hr 48Hr

Conc. Absorbance Surviva Absorbance Survival Absorbance Survival
M g/ml Rate % Rate % Rate %

Control 0.109+ 0.009 100 0.108+ 0.008 100 0.271+ 0.011 100
400 0.031+ 0.004 28.44 0.045+ 0.004  41.67 0.034+ 0.006 12.55
200 0.068+ 0.005  62.39 0.059+ 0.005 54.63 0.053+ 0.010 19.56
100 0.079t 0.002  72.48 0.075+ 0.007  69.44 0.147+ 0.007  54.24
50 0.083+ 0.005  76.15 0.081+ 0.004  75.00 0.157+ 0.013  57.93
25 0.079+ 0.001  72.48 0.089+ 0.012 8241 0.177+ 0.006 65.31

Control 0.202+ 0.026 100 0.265+ 0.052 100 0.403+ 0.032 100
0.8 0.198+ 0.014 98.01 0.277+ 0.034 104.53 0.485+ 0.049 120.35
0.7 0.208+ 0.024 102.97 0.342+ 0.075 129.06 0.435+ 0.045 107.94
0.6 0.218+ 0.025 107.92 0.372+ 0.096 140.38 0.412+ 0.047 102.23
0.5 0.209+ 0.039 103.47 0.301+ 0.054 113.58 0.431+ 0.033 106.95

0.4 0.212+ 0.229 104.95 0.281+ 0.050 106.04 0.441+ 0.032 109.43
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Cdls

Cédl cycle phase of Arecoline effectson various cdls

Phase 400 200 100 50 25 0 0.8 0.7 0.6 05 04 0

BF21

BF27

OSF1

OSF8

OSF9

KB

GNM

G0G1% - - 4997 4001 4612 4065 4387 6937 5408 5018 4258 55.08
G2M e e 2389 1207 1021 1297 1247 1503 1264 1033 839 12.09
S - - 2614 4791 4367 4638 4366 1560 3328 3949 49.04 32.83

GOG1 4307 9153 1147 6890 5136 6505 4272 6422 4955 7120 6570 65.05
G2M 416 504 303 091 107 1696 407 682 1401 1590 1708 16.96
S 5277 343 8551 3019 4757 1799 5321 2897 3644 1290 1717 17.99

GOG1 5328 .38 6863 7389 7325 7468 5226 5326 6769 5605 6294 6339
G2M 3547 3848 2232 2259 1276 2351 916 998 1309 1008 1186 11.00
S 1126 414 905 352 1399 181 3858 3677 1922 3383 252 2561

GOGl1 8528 7654 5230 7058 7267 3617 8052 8052 7643 7175 69.75 36.17
G2M 878 1132 943 1427 88 18 710 649 698 681 686 188
S 594 1214 3827 1514 1852 5655 1238 1299 1659 2145 2338 56.55

GOG1 4230 2112 2156 5466 7156 7404 6981 7000 7479 7003 7617 7404
G2M 534 2439 3459 2122 1021 846 88 869 870 1005 918 846
S 5235 5449 4385 2412 1823 1750 2133 2131 1650 1992 1465 1750

GOG1 289 1261 31 3334 4143 5297 4699 3965 4908 3339 4231 67.96
G2M 3225 5128 8265 2293 2577 21.73 2358 2528 2255 2368 2315 225
S 3884 3611 1426 4373 328 2529 2043 3507 2837 4293 3454 955

GOG1 256 417 1515 4595 57.05 5528 50.88 5146 4936 5021 570 5267
G2M 1037 1197 267 2206 2187 1236 251 2235 2186 1598 1803 16.65
S 8707 8387 5815 3199 2108 3236 2402 2619 2878 3381 2497 30.69

TSCCa GOGl1 5048 5551 4981 5428 6389 5726 6208 60.39 5866 6128 6298 57.26

G2M 3170 1783 1157 1080 781 940 787 709 58 918 769 940
S 1782 2666 3862 349 2830 3334 3005 3252 3548 2953 2933 334
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