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Effects of Arecoline on Proliferation , Apoptosis and Inflammation Response of Cells

MA Yongchao, HUANGFU Chaoshen, LIU Bin " (Institute of Neurobiology, Henan University, Kaifeng 475004, China)

ABSTRACT :OBJECTIVE and METHODS To review and introduce the research progress of the effect of arecoline and its

derivative on cell proliferation and apoptosis. METHODS and CONCLUSION

Through the action of nitrosamine and reactive

oxygen species, arecoline and its derivative attack multiple target of cell to finally generate systemic toxicity resulting in inhibiting cell

proliferation, inducing the cell cycle arrest and cell apoptosis. Arecoline and its derivative could influence the function of immune

system with regulating the expression of the important eytokines and resulting in inflammation response. If some groups of arecoline’s

structure were modified, its biology action would be changed and the arecoline derivatives were possible to be developed to be the anti-

tumour drugs.

KEY WORDS : arecoline ; cell proliferation ; apoptosis ; inflammation response

20 {HZ2 4 , Fells M%< NEL AR A5 ~J 158 55 1 o
JIRII I ZR I, e B ED EE DY T Vi 52 A MEL R A ARG ~J 158
i BB I TR A R G o A R R A T 2
WAEGI R T—RINM L, 2R TE 4 RN 1 A
11 JRE P A ) 2 i PR A S MEL MR A B 1) B — [
B 2 H T AT 1) st 370 il A L 8 5l
F8 T 5%, MEL RS A S e 2 o A 5 45 B0 W 1) B0
HAfEHAE . DR TS5 R o, IR A nl 24
I, AR 7800 (B85 1 A T AT R e e HoAs
ARG 2 0 T R 2 B P ML AR T 0l

AR ( arecoline ) JEAFEAMN i F= 2 AU AT RS> Z
—o — I, BERR S YIS T 40 DNA I 2AA
AU DNA 5 S5 HE D REEAE F AT RE-S5 A5 Ak 1V H]
A7 5% (RSB AP A 754 P B B IR 1 ) BIL
DA RE T AL A0 NI BRI 35 5 1, AS [) S 36 = %
AFHAMA A R IO TEATRA TR IER
1 ESENHERBRGIER,

TEEE N ok, 5,4, B2 Tel: (0378)3858014
Tel: (0378 )3880399 E-mail ; 1bgood5912@ sina. com

e R BN, 22 4435 2009 45 2 H 55 26 555 2 1)

E-mail ; yongchaol 2856 @ 126. com

T PR B T 1 B M AR X e (A
I PR Py 1 A1 T B HCA R PIL AR, A8 20 T2 80
OO, TR AR 254 i 2 A sh 5 5
JEIFWF 58 TAE. Shimame %' 7 F ¥ 1) 14 & 19
TA100, TA1535, TA98 FI TA1538 PU-~ typhimurium
03Kk 3K 6, R AR AR A A EG A 38 ) A A
(arecaidine ) Xif | U B PR 24 5 A W] I 1) B2 A
o KRR S o e B 1 AR A4 0 5 45
Pt . 2308 E G SO0 828 (CHO) 41 i bR
S W Ol ol AR RO RE 5 | S 20 M e (AR L RS
R 7SN N QP (E R (1B S D I T £ N |
[ IRFF T T 2, AR ) ] S 5 ) ke s 5 5 A 51
IBIANERT™ o VIR Hep 70 MR A1 AL 400 3
KA RISAALE R , {5 A [R] 9 77) 4 BBOREAR A [7] A
G0 £40 I PR R PR R A A P 2 S K 1 DA [T R A
J53 T B AN R BIL A R i A2 2 # 4 F, FE r AE A
B3 A5 5 A A 2 DNA & BS0RI 40 i 344 5 410 i

TR W, T A, B

Chin JMAP,2009 February, Vol. 26 No.2 - 115 -



PERI /I B 2 i A S S 303 I A 4 7K R I 4
A/ S DNA Wi, JF7E 100 mg « L™ e Ji7 7 ik 7 fi2
PEARNE AP 2S, T FE 250 mg + L™ 35 1f DU 538 400 0 75
R, 55 20000 SR BORH A , A K S I 1 B
SR I TR R A0 1 T , B B bl =2 o,
WP T R H e SO R G i AR AES L 3
WIS (10 ~ 180 d) 7% , B K1 IR RSt il o
DI AL 45 I 5 7E N ) 2 R B0 ) R A B 2 A8 1
FE, G2 10 J 00T U A9 LA B 98 O R B
AT 3 JEL A EL R A S T 18R 11 11 T R B
S TR T2 20 AL 0 11 g A 1 W22 R F
FE, S B B H ) S5 2 4 % AR5 9 T i i
DNA 5 [ 5% A1 285 25 ), 306 T 72 A 5 S 45
PR R B R 2 TNF-o 1 222500 R 7
FE S T- I EEL A0 T T £ B St R
5 B AT A0 ML AR5 55 1 8 B0 114 3 g PR
I 52 HELRE 36T SR 7S

MR BOHE R R G O HL R A4 22, AR A
RG220 45 AE AR R A M 2 BB ) 5 B I S i
S5 ERAE R 0 PR 355 4 A R A 7 TR

Wenke 25 ] ] 3l 49y 4 780 15 5 WL 4 2] AL 0gg- 45
B T 5 I e 2 S50 0 1977 2, I % BAE A B IEL
R 25 M 9 ST % e 52 B0 W) 10 Yk JE T 38 2.2 ~ 348
e+ L0 I A S R 4 WL RV R qi A R
HHEE A BRI . TSR AR T I L iz 40 o
WS Hep2 20 S 520 , 249 W08 ) A p 2 50490 s
T T AR AU R B P 735 25 30 1 40 M 484 L, 3k ol 1 )
AR, YR P BF 9 % BURE R 4 f
e 55 A 0 T 3 S ST A R 5 DNA AR LA
S5 DNA B4 Wi 24 | DNA-ZE (45 22 196 30 1 6 05
2 ARG 23 T R, SR A R M, 4R A A
SRR B L AT GBS T W SO 1 7 L A
SO FEENEE PR T2 {515 A R AR A R A A
() 1R R 988 56 98 2L 4010 pS3 5 [ 2 A8 1
W0, AL AR 7 FT AR ke 1 AR 0 2 1 ST T e 2 490
T FG S PRI 045 0 ¥ R pS3 5 748 T 5 SR
AN R BB IR S ) T I A 7 A 1 LA IR
I 5, AT SO A T RE R B, O i
I T 3 0 S 6 0100 B G 2

1988 4F | JI 4 A 1) 51 B4 LL S ST BF 52 0
) Stich HF 820 245 65 Kerala # X [ 228 1 524
RS BT 3t AR -9 N R A4 E R AL FEAR
ke 78 XL W 08 55 A AR T 15 A1) 4%, WL 1T i
B-HA% NEAILEAZ A XD IR A, 45

- 116 - Chin JMAP,2009 February, Vol. 26 No.2

7, IR B-iH % N E (180 mg - JH ) FIZEA: R A(10
7 u - JATN)6 A AT A 1 R A B
TR ) 10 F R P IR 7 A o O S L W ) e A
B B Ay TR R R R RTRE 2 KR TR R AR
(reactive oxygen species, ROS) FEAE TR 2 swiss
albino F R A T HTASEARER (10 ~30 d) o m] 24
S IEH IR s-56RERE (GST) (AR b5 A
R P-450 FIN R i, ) BB AR (-SH) & &
WA, RSB mRORT U A= W e AL B IS R e i A 1 4
MWTRES S T HEGBAE I fE . i T MELWR A A
A R LT AEA AN R A AR P 2 500 %
FIFHEE R RGBT A 4 sl 1 s 14 i A 2T 48 4
WIS T H. , RGO A S AT A= 0 4 4 i
BEMEAE AN R B PEAE FH A BIL] o TR AR 4 H
AR TR AL AN S AT e AT 200 B A= B8 0 I 400 o 4 i
K5 A FLTAZRE S, XA R S 40M N GSH K
EHFEA XK. H GSH 2RI FHEEMN-2
TEF Db 2R ( GSH 5 AT ) 24T A7 2% D)5 1E A AR A )
AR, M GSH. 25 e |55 T 5 2 (buthionine
sulfoximine ) 5{ GSH 74 & # — & & 5 >k &
(diethylmaleate ) 4 I 34 S8 A5 A B30 59 20 L2 45 T
A NV AFEE GSH F/EI T et i T H 8 3%
FEAIR GST 1& PR AT B0, A vy S A B Tt B2
BB AN S 48 e %) B Jo ok 4EL A SO, T 1 3 4
P S S8 AL I AL T (SOD ) AN BE 19T Bl R AR ik
PRyt Y e ) O i (o9 R (=R < AN =
THEZAH MR SR ] LI 2 4 5256 v, SOD sl S 45 F
I TR DR 2 R A e e AR AR B
Hh AERTE GSH FE b BE A5 15 Ak PR 1 B0k PR 5 742
FR) D R, 254 ST 3 2 AN [ 4 i % 1) 55 B 235 SRAH B
L TR LT A A e 114 592 36 235 SRS s H 4
P EEAE P T AT A R BV P 5 (EL7E Sl B A0, A A
TR 555 N R GSH A3 AP (IR AL . S8 TR
RISV P — 25 mT R 52 M 40 i J) 3
HERR SRR DI AE T L6 B COX-2™ iRk,
AR 1k Xof 4 L 221 P R Ui 2 A R B
HEER™ .
2 IEWME S EEIGEIEA TR R
AT FZORHIE R ARSI RIS 5 11
TR R A AR R S AT
YHMIHEF Y 56 R ARG T 1986 4, Harvey 45 4it
TE TSR B A T 10 25 R B 2T 4 240 4
VERIR SRR 2R | e B B FIASE A Y BB 5 mT e m
PRI IS, JE ISR ISR B . (H LS
Hh [ B 1 T 252 25 75 2000 4E 2 45 26 %45 2 1




(1 S A 2o S ) Wi s A R B AT A 0
EAWHI AN AV A AT S50 % kIR
(<100 mg « L") R AH B LA A= 4y RE AL 1 200 0 434
BH ., KT SE 06 2 07 P 1 1 76 sk 47 o T 4 2
L, AR AR B2 1 T 10 ~ 30 mg - L' R Z ml il 4
JEFE A% T 10 mg « L' — A HA AN st m o
FI'?), Chang YC 2575 23, 21 72 P M vk i
BT 25 mg - LTV, A E A R AT 4 A e R
B, A AR AR B LA 2085 . 40 P sLig
Ji R (LDH ) B A BE R0 20 SR ARk B 5
F 75 mg - L7, KEANIIF 4 ARG FHHUR TR 7%
BIPERIRRR

— st NI PR I8 A R 5 8 s A AS
5 DR PR 11 3 3k L A e 2 A ok T g
MRECRGVE AL . X 3% [ 45 75 HU X 36 4] 5 1L g
FERIS R 56 B 11 Js S DR 200 8 F 5 pS3 L PR 8 i o
(A SR AUA 8 191 (22% ) Js NFRASHY p33 AP
FRAGRAE eI T T A 1 A 4
46% 1) p53 GEASF Hik R £ 125 Ml DX A SO 8 FH AT
A5 p53 FEPRAE LR AR S LEENE Y 72 4] 1
R s N B 8 A s S R R 2R LAY pS3 B R
(21% ) o EAEWTHL > 23 4] 11 s 1 2w, pS3
50 I S AR B R B AT 3K 43.5% T HLZE A5
BLAEPESE LN E T ERTE B4,
AR 37 A AL FRAE AR =X 2 55 i 2k, (H 7 T
2R A TBRAE AR AN, I 2 [ Hsf HEL UG K 52l &,
B T A I BRI R AR A . B IR
BB T 155 c-jun A1 IGF-1 19 mRNA %357,
XA — D EIIE T R A ma sl A AR 4 B = B A
P2 215 0 2 PR 55 A 40 20 D 1 PR 0L i
FAE P o ASRB IR R AT A 0 0 B 45 ) 400 7
o A R 281 9 6 4 ) B A K 8 L DT 240 e ] 34 1
F o R ATE AR AT 3 055 T F Dk PN B 4 B AR N 1A
BRAAL ARG Gy /M UTBELIOT , J5E DR 2 A 0 ik ] 5 5
p21 F A FRIRIKE, A B RS CyclinB, A1 ede2 2
FEIRU o SRR ) vk B L T LAV T 40 M
PET, 3 ELFE N I bk 200 98 | VK 2 4 g KB
B A M S R AR BRI T
3 IRBMRS R R NS R R R X R

KA LIS, 14 22 A A A NEL IR M 5 350 11 o
97 R 2 T A M R 3 A O i R ) 0 i
FERTE . AH_E 3R R SR 2% FUTE i A H R
SR 2 YL 94, 0 ) 20 Y L SEL DT 240 0 0 - 7%
AT, R FE LU E IR T EN
v [ AR F 224 44 75 2009 452 F 5 26 H55 2 1

F0 3 WFFE MR AR 0 1 FH LA o Selvan BEASIAL ™ F
TR AR ], RGBS T AR /) B A g R
BRI o TSR B T S A A T 2 B0 U
JiRBH B 4 /0N AU i 2R J bk E8 235 N HE e 1Y) B Bt A
U, 240 AR A TR A o LS 100 5 36 T ] A A
BB /N BRAR 2 78 788 285 S 7 52 M) 9 2L 240 it 7 2
AE, DI FEAK B 4 A A 5 1 59 I, 52 i T A4 1y
TP o AARERAE T ] Bl I A B A A B, A ™
AR A B T4 TL-1 112 \TNF-o 1 TGF-B 135
20, Wen 265 FEE A 68V JH T BALB/c BLpY
Ja, BN BR SR E 4% A O T8 B 52 B 1 AN [R) 72 B2 1Y
PP, B AR EIE 5 bk 0 40 A MR IR A e A2 1
Ao HERRNT fs RGN RAE T S8 2 50 5
HESE  H XA G 5 A S By 1 s 5 2
s Briled A 2 R AT X AR o, 75 Bt — 255
Lin %0 F @ (800 mg - L") fif ¥k B
(400 mg « L7") (s Al vl M £ B FFT 550 77 DMBA
AR 8 JE Y B (Syrian golden hamsters) , 25 5 4
Ja e P O BRI g Atk o Bl fel e R AR
ABUAR, B A 5 3 000 mg - L7, R AEE K
Jiged 7 A AN R B 3 BE AR ARE AR RE R, SR
FNRFEE (1Y) JERE A 2 22T YAk AR R0 Rl 42 vh A 4%
TEEAEM . FEXS TS BRI LT 2 A5 AARASFIAH N 20
P2 bt 5 R A ASEARR Bl 7 Y 5 42 e 400 L P A R 5
40 108, COX-2, PAI-1 1 IL-6 [y r=A:" ) R B4R,
D422 A R R Bl ol T B0 1) A I I AT P B AE 11
TH RS F 28 FIIRAAE A A 1 R TR 1 R A 45 i 2
fEHL
4 Z5iE

HEERR S HATT A i g 7 A T A PR S AR 1 AR
()2 VR R X2 22 A S i i U 7 A R G v
PV, 2000 ) 40 o 7 L R 4 S0 489 L 75 e 4
MR T, IR 2R EAA B R AR A Y
FGB MU G DRI R ERAE RV I R A —
IRy , REEARRTRR A AT A= W e 240 B ke 5 e eV eI
AE 5 HASH I FE B B 1A G, X gy v 0 i L A
HEA T T R B A W22 800 R A B, 33 f At
JHEE BT 24 O R e R B IR A
REFERENCES

[1] BOYLE P, MACFARLANE GJ, MAISONNEUVE P, et al.
Epidemiology of mouth cancer in 1989 ; a review[ J]. J R Soc
Med,1990,83(11) :724-730.

[2] SHIRNAME L P,MENON M M, NAIR J, et al. Correlation of

mutagenicity and tumorigenicity of betel quid and its ingredients

Chin JMAP,2009 February, Vol. 26 No.2 < 117 -



(10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

[J]. Nutr Cancer,1983,5(2) :8791.

TRIVEDI A H,DAVE B J,ADHVARYU S C. Genotoxic effects of
nicotine in combination with arecoline on CHO cells[ J]. Cancer
Lett,1993,74(1-2) :105-110.

JENG J H,HAHN L J,LIN B R, et al. Effects of areca nut,
inflorescence piper betle extracts and arecoline on cytotoxicity ,
total and unscheduled DNA synthesis in cultured gingival
keratinocytes[ J]. J Oral Pathol Med,1999,28(2) :64-71.
WARY K K,SHARAN R N.J Aqueous extract of betel-nut of
north-east India induces DNA-strand breaks and enhances rate of
cell proliferation in wvitro. Effects of betel-nut extract in wvitro
[J]. Cancer Res Clin Oncol 1988 ,114(6) :579-582.

TANAKA T,KUNIYASU T,SHIMA H, et al. Carcinogenicity of
betel quid. III.

N-2-fluorenylacetamide-induced

Enhancement of 4-nitroquinoline-1-oxide- and

carcinogenesis in rats by
subsequent administration of betel nut[ J]. J Natl Cancer Inst,
1986,77(3) :777-781.

ZIENOLDDINY S,AGUELON A M,MIRONOV N, et al. Genomic
instability in oral squamous cell carcinoma: relationship to betel-
quid chewing[ J]. Oral Oncol 2004 ,40(3) :298-303.

CHANG M C, CHIANG C P, LIN C L, et al. Cell-mediated
immunity and head and neck cancer: with special emphasis on
betel quid chewing habit[ J]. Oral Oncol,2005,41(8) :757-
775.

WENKE G,BRUNNEMANN KD,HOFFMANN D, et al. A study
of betel quid carcinogenesis. IV. Analysis of the saliva of betel
chewers: a preliminary report [ J ]. Cancer Res Clin Oncol,
1984,108(1) :110-113.

WARY K K, SHARAN R N. Cytotoxic and cytostatic effects of
arecoline and sodium nitrite on human cells in vitro. [ ]| Int J
Cancer, 1991,47(3) :396-400.

KANNAN K, MUNIRAJAN A K, KRISHNAMURTHY J, et al.
Low incidence of p53 mutations in betel quid and tobacco
chewing-associated oral squamous carcinoma from India[ J]. Int
J Oncol 1999 ,5(6) :1133-1136.

STICH H F, ANDERS F. The involvement of reactive oxygen
species in oral cancers of betel quid/tobacco chewers[ J]. Mutat
Res,1989,214(1) :47-61.

WONG Y K,LIU T Y,CHANG K W, et al. p53 alterations in
betel quid- and tobacco-associated oral squamous cell carcinomas
from Taiwan[ J]. J Oral Pathol Med,1998 ,27(6) : 243-248.

JENG J H,TSAT C L,,HAHN L J, et al. Arecoline cytotoxicity on
human oral mucosal fibroblasts related to cellular thiol and
esterase activities J]. Food Chem Toxicol ,1999,37(7);: 751-
756.

CHANG Y C,HU C C,TSENG T H, et al. Synergistic effects of
nicotine on arecoline-induced cytotoxicity in human buccal
mucosal fibroblasts[ J]. J Oral Pathol Med,2001,30(8) :458-
464.

KUMPAWAT K,DEB S,RAY S, et al. Genotoxic effect of raw
betel-nut extract in relation to endogenous glutathione levels and
its mechanism of action in mammalian cells[ J]. Mutat Res,
2003,538(1-2) :1-12.

CHANG Y C,HU C C,LII C K, et al. Cytotoxicity and arecoline
mechanisms in human gingival fibroblasts in vitro[ J]. Clin Oral

Investig,2001,5(1) :51-56.

[18] TSAI C H, YANG S F, CHEN Y J, et al. Regulation of

< 118 -

interleukin-6 expression by arecoline in human buccal mucosal

Chin JMAP,2009 February, Vol. 26 No.2

(19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[30]

[31]

[33]

fibroblasts is related to intracellular glutathione levels[ J]. Oral
Dis,2004,10(6) :360-364.

TSAI C H, CHOU M Y, CHANG Y C. The up-regulation of
cyclooxygenase-2 expression in human buccal mucosal fibroblasts
by arecoline; a possible role in the pathogenesis of oral
submucous fibrosis[ J ]. J Oral Pathol Med,2003,32(3) :146-
153.

DASGUPTA R, SAHA I, PAL S, et al. Immunosuppression,
hepatotoxicity and depression of antioxidant status by arecoline
in albino mice[ J]. Toxicology,2006,227 (1-2) :94-104.

HARVEY W ,SCUTT A,MEGHJI S, et al. Stimulation of human
buccal mucosa fibroblasts in wvitro by betel-nut alkaloids [ J].
Arch Oral Biol,1986,31(1) :4549.

CHANG Y C, LII C K, TAI K W, et al. Adverse effects of
arecoline and nicotine on human periodontal ligament fibroblasts
in vitro[ J].J Clin Periodontol ,2001,28(3) :277-282.

CHANG Y C,TAI K W,LII C K, et al. Cytopathologic effects of
arecoline on human gingival fibroblasts in vitro [ J]. Clin Oral
Investig, 1999,3(1) :25-29.

CHIBAL, MUTHUMALA M,YAMAZAKI Y, et al. Characteristics
of mutations in the p53 gene of oral squamous-cell carcinomas
associated with betel-quid chewing in Sri Lanka [ J]. Int J
Cancer, 1998 ,77(6) :839-842.

TSAI C H, YANG S F,CHEN Y J, et al. The upregulation of
insulin-like growth factor-1 in oral submucous fibrosis[ J]. Oral
Oncol ,2005,41(9) :940-946.

KUO F C,WU D C, YUAN SS, et al. Effects of arecoline in
relaxing human umbilical vessels and inhibiting endothelial cell
growth[ J]. J Perinat Med,2005,33(5) :399-405.

LEE P H,CHANG M C,CHANG W H, et al. Prolonged exposure
to arecoline arrested human KB epithelial cell growth: regulatory
mechanisms of cell cycle and apoptosis [ J ]. Toxicology, 2006,
220(2-3) :81-89.

SELVAN R S,VENKATESWARAN K S,RAO A R. Influence of
arecoline on immune system: I. Short term effects on general
parameters and on the adrenal and lymphoid organs [ J].
Immunopharmacol Immunotoxicol ,1989,11(2-3) :347-377.
CHENG Y A, TSAI C C. Nicotine- and arecoline-induced
interleukin-1 secretion and intercellular adhesion molecular-1
expression in human oral epidermoid carcinoma cells in wvitro
[J]. Arch Oral Biol,1999,44(10) :843-851.

HSU H J, CHANG K L, YANG Y H, et al. The effects of
arecoline on the release of cytokines using cultured peripheral
blood mononuclear cells from patients with oral mucous diseases
[J]. Kaohsiung J Med Sci,2001,17(4) ;175-82. Links

WEN X M,ZHANG Y L,LIU X M, et al. Inmune responses in
mice to arecoline mediated by lymphocyte muscarinic
acetylcholine receptor[ J]. Cell Biology International ,2006,30;
1048-1053.

LIN L M, CHEN Y K, LAl D L, et al. Minimal arecaidine
concentrations showing a promotion effect during DMBA-induced
hamster cheek pouch carcinogenesis [ J]. J Oral Pathol Med,
1996,25 (2) :65-68.

YANG S F,HSIEH Y S,TSAI C H, et al. The upregulation of
type I plasminogen activator inhibitor in oral submucous fibrosis
[J]. Oral Oncol ,2003,39(4) :367-372.

e H 41 :2007-08-21

Hh [ AR, F 22 245 2009 452 H 55 26 4555 2 1)



	400_2009-2_PS_p0027
	400_2009-2_PS_p0028
	400_2009-2_PS_p0029
	400_2009-2_PS_p0030

