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Inhibitory Effect of Cox-2/5-Lox Inhibitors on the Ethanol-related Oral

Carcinogenesis in Mice*
WANG Xin', LIU Li-xia’, CAO Tao’, FAN Hong', ZHANG Lin', LI Yan-ping’
(1 School of Stomatology, Harbin Medical University, Harbin, Heilongjiang, 150001, China;
2 Community Health Center of Laoshan District, Qingdao, Shandong, 266100, China)

ABSTRACT Objective: To study the inhibitory effect of Zileuton ( a specific 5-Lox inhibitor), Celecoxib ( a specific Cox-2
inhibitor) and Licofelone (a dual Cox/5-Lox inhibitor) on ethanol-related oral carcinogenesis in mice. Methods: 66 C57BL/6 mice were
divided into 6 groups randomly. The negative control group ( n = 6) was not treated, the remaining mice were divided into 5 groups(12
mice in each group) and treated with 4NQO in their drinking water at a concentration of 50 pg /mL for a period of 16 weeks. Then the
mice in 4NQO control group was not treated afterwards, those in the other 4 groups were received by distilled water, Zileuton, Celecoxib
and Licofelone respectively. At week 24, all the animals were sacrificed. The tongue was harvested and examined for histopathology,
immunohistochemical and western blotting. Results: Long-term 8% ethanol consumption significantly increased the oral SCC incidence
(from 16.7% to 58.3% ), 5-Lox and Cox-2 protein expression, and the BrdU-labeling index The oral SCC incidence and the
BrdU-labeling index in Zileuton group, Celecoxib group and Licofelone group were significantly lower than those in positive control
group. The oral SCC incidence and the BrdU-labeling index in Licofelone group were significantly lower than those in Zileuton group or
Celecoxib group. 5-Lox and Cox-2 protein expression in Licofelone group, 5-Lox protein expression in Zileuton group and Cox-2
protein expression in celecoxib group were significantly lower than those in positive control group. Cox-2 protein expression in Zileuton
group and 5-Lox protein expression in Celecoxib group were significantly higher than those in positive control group. Conclusions:
Ethanol can promot 4NQO-induced oral carcinogenesis through activation of the 5-Lox and Cox-2 pathway of arachidonic acid
metabolism. Zileuton and Celecoxib have inhibitory effects against ethanol-related oral carcinogenesis and such inhibition may be related
to the suppression of 5-Lox and Cox-2 protein expression. The inhibitory effect of Licofelone is better than that of Zileuton and
Celecoxib, and Licofelone may be potentially used for oral cancer prevention in the future.
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Time{week)
B 1 /NRICE 2%
Fig.1 Comparison of body weights of different groups
i 5EASEMILE, *P<0.05(ANOVA #18),
Note: compared with the other groups after treatment, * P<(0.05.
F | ARHEZE/MNRAEEH LR
Table 1 Comparison of body weights of different groups
Groups 0 week 24 week
A Negative control 22.94% 0.72 28.52+ 0.56
B 4NQO group 23.05+ 0.29 25.59+ 0.83
C Positive control 23.06+ 0.18 23.64+ 0,27*
D Zileuton group 23.08% 0.29 26.67+ 0.63
E Celecoxib group 23.51% 030 26.35+ 0.42
F Licofelone group 2327 0.46 26.29+ 0.39

Note: compared with the other groups after treatment, * P<0.05.

IR B %o 2 ik 2508 755 (P<0.05) o WK FHTES RS J5 T 48U R
&R E W, 5 ANQO HIFF7E i 3 22 7 (P<0.01) . 55 i il
TG, SR A 5-Lox & [ B E /L (P<0.05),

B 224 BNREFRRE(HE FEx 200)
Fig.2 Typical pictures of HE staining in mouse tongue(200x )
A EERE;B. R - hEREIGE C.EEREIEE; D84
Note: A: normal; B: minor dysplasia; C: sever dysplasia; D: SCC
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Table 2 Oral carcinogenesis in mice

Groups No. of mice Normal Mild-moderate dysplasia Severe dysplasia SCC
A Negative control 6 6(100%) 0 0 0
B 4NQO group 12 6(50.0%) 4(33.3%) 2(16.7%)
C Positive control 12 3(25%) 2(16.7%) 7(58.3%)*
D Zileuton group 12 4(33.3%) 3(25.0%) 5(41.7%)* A
E Celecoxib group 12 3(25.0%) 3(25.0%) 6(50.0%)* 4
F Licofelone group 12 5(41.7%) 4(33.3%) 3(25%)*4

iE: 5 4NQO A IBLALLE *P<0.05; SRIEIT B LB AP<0.05; SFITE ¥R FHALLE * P<0.05,
Note: Compared with 4NQO group, *P<0.05; Compared with Positive control group, 4#P<0.05; Compared with Licofelone group, * P<0.05.

B 3 BrdU sz AL (x 400)
A EREERE;B LEREIEE;C 81F
Fig.3 Immunohistochemical results of Brdu expression(x 400)

Note: A:normal; B: dysplasia; C: SCC

% 3 BrdU BEEIEH S HTEE R : AL (x5, %)
Table 3 BrdU-labelling index(xs , %)

Groups Normal Dysplasa SCC
A Negative control 4.24+ 1.88 - -

B 4NQO group - 9.95+ 3.76 17.93+ 3.12
C Positive control - 10.01+ 4.58 27.62+ 4.73*
D Zileuton group - 9.28+ 2.49 24.37+ 6.56%4
E Celecoxib group - 9.31% 3.13 23.86% 2.83%*A¢
F Licofelone group - 9.05% 2.27 19.61+ 4.24%4

iE:5 4NQO RIEALLE *P<0.05; SIRMEXT BRA LLEAP<0.05; SR T C R FRALLE * P<0.05,
Note: Compared with 4NQO group, *P<0.05; Compared with Positive control group, 4P<0.05; Compared with Licofelone group, * P<0.05.

Control Model Electro Fluoxetine

Fotin o o — . 2 KD

B 4 REAEA/NR EHLH 5-Lox 1 Cox-2 BEHFIX

Fig. 4 Overexpression of 5-Lox and Cox-2 in mouse tongue as determined by Western blotting

PhXF BRZH LU 35 122 57(P<0.05)(F 4) AR FEIE S 5 B AA FRIHE D1 sl A A A e ke 3] 1 Fi 2L
3 Wig Ve FRANEE | SRR A M S PR A 5-Lox Al Cox-2
AR ik, JF HHAGA R 2 e g R AE PR AR G 1 i
AA S RAE 5 Z RPN SO ORISR, DI i 28 sh s opr b B0 260 0 28 aof A TP 2 E 5-Lox 1l
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protemn expression

H=Lox

@ Negative control

WANOO gronp

OFoe=atve condrod
Zileniton gronp

B Celecoxaly gronp

B Licofelone gronp

{JI-:L' _r

5 EEMREHLF 5-Lox,Cox-2 EAFKIA LR
Fig.5 Comparision of 5-Lox and Cox-2 expression of different groups
i: 5 4NQO A8 tE, **P<0.01 , SPRMEXT R A48 bE 4P<0.05,
Note: Compared with 4NQO group, **P<0.01; Compared with Positive control group, 4P<0.05.
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