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Oral submucous fibrosis (OSF) is a chronic disease of oral mucosa, It can involve any part of
oral cavity, sometimes, even the pharynx and esophagus. Its main characteristic is the abnormal
accumulation of submucous collagen. Eventually, it may lead to oral mucosal stiffness trismus
and dysphagia. These will severely impair patients’ eating, speaking, accessment of dental
treatment, and quality of life. OSF is aso an oral premalignancy. According to several long term
follow-up studies, 2.3%~33.3% OSF will progressinto oral cancer.

The etiology of OSF remains unclear, and there is no effective clinical treatment for OSF.
Prevention is more important than treatment for OSF. Most studies suggest betel quid chewing is
an important risk factor for OSF, but only a small proportion of betel quid chewers get OSF.
Thisimplies that genetic susceptibility may also play an important role in the etiology of OSF.

This project isto examine associations with OSF for genetic polymorphisms of repair gene,
collagenase gene and cystatin gene, and to compare risk factors for OSF and oral cancer.

Study subjects were recruited from hospital and communities. A total of 77 oral cancer
patients, 167 OSF cases, 111 healthy betel quid chewers was recruited from the dental clinic of
NTUH as our hospital subjects. We also recruited 173 healthy betel quid chewers from Makung,
Chutung, Potzu, Kaoshu and Sanchi as our community controls. Standardized personal
interviews-based on structure questionnaire was carried out to obtain information on risk factors
for OSF and oral cancer. Polymerase chain reaction and restriction fragment length
polymorphism was used to genotype the genes of collagen and collagenases and repair gene.
Multiple logistic regression analysis was used to estimate multivariate-adjusted odds rations
with their 95% confidence intervals of various risk factors.

Among the 12 candidate gene loci, a bialelic promotor-region polymorphism of the TNFA
gene at position —308 was found to have association with OSF. As precious study demonstrated
therare allele, TNF* 2, having increased promotor function compared with the common allele,
TNF*1 and the transcriptional induction of TNF-a  in collagenase, we found the *2/ *2
genotype is more protective with an odds ratio of 0.4 (95% CI=0.2-0.7). Thisresult isin keeping
with aprotective role of TNF-a against OSF. Moreover, the association between OSF and
TNFA gene mentioned before was found to be independent of oral cancer.

Keywords:. oral submucous fibrosis (OSF), association study, oral cancer, risk factors, genetic
polymorphisms, genotype frequency
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VS

VS
(95% (95%
<40 7 ( 9.0 67 (36.6) 55 (19.4) 1.0 1.0
40~49 26 (33.8) 56 (33.1) 93 (32.7) 2.2+ (0.9-5.4) 0.5* (0.3-0.8)
50~59 26 (33.8) 34 (20.1) 77 (27.1) 2.7% (1.1-6.5) 0.4** (0.2-0.6)
>=60 18 (13.4) 12 ( 7.1) 59 (20.8) 2.4+ (0.9-6.2) 0.2** (0.1-0.3)
p for trend 0.0891 <0.0001
58 (75.3) 142 (84.0) 229 (80.6) 1.0 1.0
7 (9.1) 15 ( 8.9) 13 ( 4.6) 2.1 (0.8-5.6) 1.9 (0.9-4.0)
12 (15.6) 10 ( 5.9) 40 (14.1) 1.2 (0.6-2.4) 0.4* (0.2-0.8)
0 2 (12 2 (0.7 1.6 (0.3-11.6)
28 (36.4) 53 (31.4) 149 (52.5) 1.0 1.0
37 (48.1) 99 (58.6) 107 (37.7) 1.8* (1.1-3.2) 2.6** (1.7-3.9)
12 (15.6) 17 (10.1) 28 (9.9 2.3* (1.0-5.0) 1.7 (0.7-3.4)
p for trend 0.0129 0.0009
77 169 284

** n<0.01, * p<0.05
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VS

VS
(95% (95%
8 (10.4) 15 ( 8.9) 47 (16.6) 1.0 1.0
69 (89.6) 154 (91.1) 237 (83.5) 2.5%(1.0-5.9) 1.5 (0.8-2.8)
(7)) 0 8 (10.4) 15 ( 8.9) 47 (16.6) 1.0 1.0
<20 28 (36.4) 40 (23.7) 70 (24.7) 3.5** (1.4-9.2) 1.3 (0.6-2.6)
>=20 41 (53.3) 114 (67.5) 167 (58.8) 2.1 (0.9-5.1) 1.6 (0.8-3.0)
p for trend 0.5256 0.0923
0 8 (10.4) 15 ( 8.9) 47 (16.6) 1.0 1.0
<15 4 (5.2 41 (24.3) 33 (11.6) 1.8 (0.4-8.1) 1.8 (0.7-4.2)
15~29 35 (45.4) 82 (48.5) 116 (40.9) 2.5+ (1.0-6.5) 1.5(0.8-3.0)
>=30 30 (39.0) 31 (18.3) 88 (31.0) 2.5+ (1.0-6.4) 1.4 (0.6-2.9)
p for trend 0.0480 0.3910
( x ) 0 8 (10.4) 15 ( 8.9) 47 (16.6) 1.0 1.0
<20 28 (36.4) 74 (43.8) 90 (31.7) 3.5%(1.3-9.2) 1.3 (0.6-2.8)
20~39 25 (32.5) 46 (27.2) 88 (31.0) 2.2 (0.8-5.6) 1.2 (0.6-2.5)
>=40 16 (20.8) 34 (20.1) 59 (20.8) 2.1 (0.8-5.7) 2.2* (1.0-4.6)
p for trend 0.5565 0.0703

** n<0.01, * p<0.05
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VS

VS
(95% (95%
26 (33.8) 53 (31.4) 130 (45.8) 1.0 1.0
51 (66.2) 116 (68.6) 154 (54.2) 1.7+ (1.0-3.0) 1.8** (1.2-2.7)
0 26 (33.8) 53 (31.4) 130 (45.8) 1.0 1.0
<20 16 (20.8) 58 (34.3) 59 (20.8) 1.6 (0.7-3.5) 1.7* (1.0-3.0)
>=20 35 (45.4) 58 (34.3) 95 (33.4) 1.7+ (0.9-3.2) 1.8* (1.1-2.9)
p for trend 0.0767 0.0179

** n<0.01, * p<0.05
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VS

VS
(95% (95%
(7)) <10 34 (44.2) 36 (21.4) 142 (50.0) 1.0 1.0
10~19 16 (20.8) 40 (23.8) 75 (26.4) 1.4 (0.7-2.9) 2.0* (1.1-3.4)
20~30 14 (18.2) 41 (24.4) 38 (13.4) 2.6* (1.2-5.8) 4.1** (2.3-7.6)
>=30 13 (16.9) 51 (30.4) 29 (10.2) 2.9* (1.3-6.8) 6.9** (3.7-12.8)
p for trend 0.0093 <0.0001
<10 29 (37.7) 48 (28.6) 65 (22.9) 1.0 1.0
10~19 13 (16.9) 59 (35.1) 86 (30.3) 0.4 (0.2-0.9) 1.2 (0.7-2.0)
20~29 16 (20.8) 42 (25.0) 78 (27.5) 0.5+ (0.2-1.1) 1.5(0.8-2.7)
>=30 19 (24.7) 19 (11.3) 55 (19.4) 1.0 (0.4-2.4) 1.6 (0.7-3.0)
p for trend 0.7391 0.2263
( x ) <10 35 (45.4) 47 (28.0) 148 (52.1) 1.0 1.0
ao /) 10~19 7 (9.1) 19 (11.3) 36 (12.7) 1.1 (0.4-2.9) 1.7 (0.8-3.4)
20~29 6 (7.8) 19 (11.3) 24 ( 8.5) 1.8 (0.6-5.2) 2.8** (1.3-6.0)
>=30 29 (37.7) 83 (49.4) 76 (26.8) 2.7** (1.4-5.3) 5.4** (3.2-9.2)
p for trend 0.0037 <0.0001

** p<0.01, * p<0.05
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VS

VS
(95% (95%
70 (90.9) 151 (89.3) 258 (90.8) 1.0 1.0
7 (9.1) 18 (10.7) 26 ( 9.2) 1.2 (0.5-2.9) 0.9 (0.5-1.7)
71 (92.2) 147 (87.0) 256 (90.2) 1.0 1.0
6 (7.8) 22 (13.0) 28 ( 9.8) 0.9 (0.3-2.4) 1.0 (0.5-1.9)
22 (28.6) 41 (24.3) 44 (15.5) 1.0 1.0
55 (71.4) 128 (75.7) 240 (84.5) 0.4** (0.2-0.7) 0.7 (0.4-1.2)
48 (62.3) 115 (68.0) 161 (56.7) 1.0 1.0
29 (37.7) 54 (32.0) 123 (43.3) 0.6+ (0.3-1.0) 0.7+ (0.4-1.0)

** p<0.01, * p<0.05, +p<0.1
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VS

VS
(95% (95%
65 (84.4) 144 (85.2) 241 (84.9) 1.0 1.0
12 (15.6) 25 (14.8) 43 (15.1) 1.0 (0.5-2.2) 0.7 (0.4-1.3)
75 (97.4) 168 (99.4) 283 (99.7) 1.0 1.0
2 (2.6) 1 ( 0.6) 1 ( 0.3) 7.9 (0.6-108.7) 0.9 (0.1-14.7)
75 (97.4) 166 (98.2) 284 (100.0) 1.0 1.0
2 (2.6) 3(18) 0
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S VS
(95% ) (95% )
XRCC1
Arg/Arg 44 (57.1) 88 (53.0) 160 (57.1) 1.0 1.0 1.0 1.0
Arg/Gin 26 (33.8) 67 (40.4) 110 (39.3) 1.0 (0.6-1.8) 1.1 (0.7-1.7)
1.2 (0.7-2.0) 1.2 (0.8-1.8)
GIn/GIn 7 (9.1) 11 ( 6.6) 10 ( 3.6) 2.8+ (0.9-8.5) 2.1 (0.8-5.6)
hMLH1
AlA 30 (39.5) 45 (27.0) 96 (34.5) 1.0 1.0 1.0 1.0
AIG 33 (43.4) 83 (49.7) 128 (46.0) 1.0 (0.5-1.8) 1.5 (0.9-2.4)
0.8 (0.6-1.2) 1.5+ (1.0-2.4)
GIG 13 (17.1) 39 (23.4) 54 (19.5) 0.7 (0.3-1.5) 1.6 (0.9-2.9)
ERCC2
Lys/Lys 64 (84.2) 136 (82.9) 247 (88.2) 1.0 1.0 1.0 1.0
Lys/GIn 11 (14.5) 24 (14.6) 31 (11.1) 0.9 (0.4-2.0) 1.5 (0.8-2.8)
1.4 (0.7-3.1) 1.7+ (1.0-3.1)
GIn/GIn 1(1.3) 4 (2.4) 2 (0.7) 2.2 (0.2-29.3) 6.0+ (1.0-37.5)
p53
Arg/Arg 20 (26.0) 56 (33.5) 84 (30.2) 1.0 1.0 1.0 1.0
Arg/Pro 36 (46.8) 73 (43.7) 124 (44.6) 1.3 (0.7-2.4) 0.8 (0.5-1.5)
1.4 (0.8-2.6) 0.9 (0.6-1.3)
Pro/Pro 21 (27.2) 38 (22.8) 70 (25.2) 1.5 (0.7-3.2) 0.9 (0.5-1.4)

* p<0.05, + p<0.1
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S VS
(95% ) (95% )
HOGG1
Ser/Ser 1 (13 3 (1.8) 2 (1.8) 1.0 10 1.0 10
Ser/Cys 9 (11.8) 26 (15.7) 11 (10.1) 3.7 (0.3-52.6) ' 1.3 (0.2-9.5) '
Cys/Cys 66 (86.8) 137 (82.5) 96 (88.1) 2.3(0.2-27.0) 0.9(0.3-2.5) 0.8 (0.1-5.3) 0.6 (0.3-1.3)
COL1A2H
Il 26 (37.1) 54 (34.8) 82 (33.7) 1.0 1.0 1.0 1.0
HI 28 (40.0) 69 (44.5) 106 (43.6) 0.9 (0.5-1.8) 0.9 (0.6-1.5)
0.9 (0.5-1.7) 1.0 (0.6-1.5)
HH 16 (22.9) 32 (20.7) 55 (22.6) 1.0 (0.5-2.0) 1.0 (0.5-1.7)
COL1A2P
AA 32 (45.7) 78 (50.3) 111 (45.7) 1.0 1.0 1.0 1.0
AB 33 (47.1) 54 (34.8) 110 (45.3) 0.9 (0.5-1.7) 0.7 (0.4-1.1)
0.9 (0.5-1.6) 0.8 (0.5-1.2)
BB 5(7.1) 23 (14.8) 22 (9.1) 0.9 (0.3-2.6) 1.4 (0.7-2.7)
Collagenase B
AA 31 (44.3) 74 (47.7) 126 (51.9) 1.0 1.0 1.0 1.0
AT 28 (40.0) 60 (38.7) 94 (38.7) 1.4 (0.7-2.5) 1.1 (0.7-1.7)
1.4 (0.8-2.6) 1.2 (0.8-1.8)
TT 11 (15.7) 21 (13.6) 23 ( 9.5) 1.8 (0.7-4.4) 1.6 (0.8-3.2)
+ p<0.1
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VS VS
(95% ) (95% )
COL7A1P
AA 11 (15.7) 24 (15.5) 29 (11.9) 1.0 1.0 1.0 1.0
AB 34 (48.6) 64 (41.3) 118 (48.6) 0.9 (0.4-2.0) 0.6 (0.3-1.2)
0.9 (0.4-1.9) 0.7 (0.4-1.3)
BB 25 (35.7) 67 (43.2) 96 (39.5) 0.8 (0.4-2.0) 0.8 (0.4-1.5)
IL-1B T
11 70 (100.0) 151 (97.4) 234 (96.3) 1.0 1.0
12 0 4 ( 2.6) 9 (3.7) 0.7 (0.2-2.3)
TGF-B 1B
TT 19 (24.7) 49 (29.3) 71 (25.2) 1.0 1.0 1.0 1.0
TC 42 (54.5) 78 (46.7) 159 (56.4) 1.0 (0.5-1.9) 0.8 (0.5-1.2)
1.0 (0.5-1.9) 0.8 (0.5-1.3)
cC 16 (20.8) 40 (24.0) 52 (18.4)  1.2(0.5-2.6) 1.0 (0.6-1.9)
TNF-a N
11 61 (79.2) 150 (89.8) 231 (81.6) 1.0 1.0 1.0 1.0
12 15 (19.5) 14 ( 8.4) 50 (17.7) 1.3 (0.7-2.5) 0.4** (0.2-0.7)
1.3 (0.7-2.5) 0.4** (0.2-0.8)
22 1 (1.3) 3 (1.8) 2 (07  2.0(0.2-22.9) 3.0 (0.4-20.8)

** p<0.01, * p<0.05
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20 20
(95% ) (95% )

XRCC1

Arg/Arg 30 (60.0) 122 (56.7) 1.0 14 (51.9) 38 (58.5) 1.0

Arg/GIn+GIn/GIn 20 (40.0) 3 (43.3) 1.1 (0.6-2.3) 13 (48.2) 27 (41.5) 1.2 (0.5-3.1)
hMLH1

AIA 21 (42.9) 74 (34.7) 1.0 9 (33.3) 22 (33.9) 1.0

AIG+G/G 28 (57.1) 139 (65.3) 0.9 (0.6-1.5) 18 (66.7) 43 (66.2) 0.7 (0.3-1.3)
ERCC2

Lys/Lys 41 (83.7) 191 (89.7) 1.0 23 (85.2) 56 (83.6) 1.0

Lys/GIn+ GIn/GIn 8 (16.3) 22 (10.3) 1.6 (0.6-4.2) 4 (14.8) 11 (16.4) 1.2 (0.3-4.7)
p53

Arg/Arg 14 (28.0) 63 (29.7) 1.0 6 (22.2) 21 (31.8) 1.0

Arg/Pro+ Pro/Pro 36 (72.0) 149 (70.3) 1.4 (0.7-2.9) 21 (77.8) 45 (68.2) 1.6 (0.5-4.8)
HOGG1

Ser/Ser+ Ser/Cys 7 (14.3) 8 (10.8) 1.0 3 (11.1) 5 (14.3) 1.0

Cys/Cys 42 (85.7) 66 (89.2) 0.8 (0.2-3.2) 24 (88.9) 30 (85.7) 1.3 (0.2-7.7)
COL1A2H

I 18 (38.3) 66 (35.1) 1.0 8 (34.8) 16 (29.1) 1.0

Hi+ HH 29 (61.7) 122 (64.9) 1.0 (0.5-2.0) 15 (65.2) 39 (70.9) 0.8 (0.2-2.3)
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20 20
(95% ) (95% )

COL1A2P

AA 19 (40.4) 87 (46.3) 1.0 13 (56.5) 24 (43.6) 1.0

AB+ BB 28 (59.6) 101 (53.7) 1.1 (0.6-2.3) 10 (43.5) 31 (56.4) 0.5 (0.2-1.5)
Collagenase B

AA 22 (46.8) 100 (53.2) 1.0 9 (39.1) 26 (47.3) 1.0

AT+TT 25 (53.2) 88 (46.8) 1.4 (0.7-2.7) 14 (60.9) 29 (52.7) 1.6 (0.6-4.6)
COL7A1P

AA 5 (10.6) 23 (12.2) 1.0 6 (26.1) 6 (10.9) 1.0

AB+ BB 42 (89.4) 165 (87.8) 1.6 (0.5-5.1) 17 (73.9) 49 (89.1) 0.4 (0.1-1.4)
IL-18 T

11 47 (100.0) 181 (96.3) 1.0 23 (100.0) 53 (96.4) 1.0

12 0 7 (3.7) 0 2 (3.6)
TGF-B 1B

TT 16 (32.0) 53 (24.5) 1.0 3 (11.1) 18 (27.3) 1.0

TC+ CC 34 (68.0) 163 (75.5) 0.7 (0.3-1.5) 24 (88.9) 48 (72.7) 2.6 (0.7-10.1)
TNF-a N

11 42 (84.0) 181 (83.4) 1.0 19 (70.4) 50 (75.8) 1.0

12+22 8 (16.0) 36 (16.6) 1.2 (0.5-3.0) 8 (29.6) 16 (24.2) 1.4 (0.5-4.2)
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OSF

20 20
(95% ) (95% )

XRCC1

Arg/Arg 40 (52.6) 122 (56.7) 1.0 47 (52.8) 38 (58.5) 1.0

Arg/GIn+GIn/GIn 36 (47.4) 93 (43.3) 1.2 (0.7-2.2) 42 (47.2) 27 (41.5) 1.3 (0.6-2.5)
hMLH1

AJA 25 (32.9) 74 (34.7) 1.0 20 (22.2) 22 (33.8) 1.0

AIG+GIG 51 (67.1) 139 (65.3) 1.1 (0.6-2.0) 70 (77.8) 43 (66.2) 2.0+ (0.9-4.3)
ERCC2

Lys/Lys 61 (81.3) 191 (89.7) 1.0 74 (84.1) 56 (83.6) 1.0

Lys/GIn+ GIn/GIn 14 (18.7) 22 (10.3) 2.5+ (1.1-5.4) 14 (15.6) 11 (16.4) 1.0 (0.4-2.5)
p53

Arg/Arg 22 (28.9) 63 (29.7) 1.0 34 (37.8) 21 (31.8) 1.0

Arg/Pro+ Pro/Pro 54 (71.1) 149 (70.3) 1.1 (0.6-2.1) 56 (62.2) 45 (68.2) 0.8 (0.4-1.6)
HOGG1

Ser/Ser+ Ser/Cys 15 (19.7) 8 (10.8) 1.0 14 (15.7) 5 (14.3) 1.0

Cys/Cys 61 (80.3) 66 ()89.2 0.5(0.2-1.2) 75 (84.3) 30 (85.7) 1.0 (0.3-3.0)
COL1A2H

Il 25 (35.7) 66 (35.1) 1.0 29 (34.5) 16 (29.1) 1.0

HI+ HH 45 (64.3) 122 (64.9) 1.0 (0.5-1.8) 55 (65.5) 39 (70.9) 0.9 (0.4-2.0)
+ p<0.1
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OSF

20 20
(95% ) (95% )

COL1A2P

AA 36 (51.4) 87 (46.3) 1.0 42 (50.0) 24 (43.6) 1.0

AB+ BB 34 (45.6) 101 (53.7) 0.7 (0.4-1.3) 42 (50.0) 31 (56.4) 0.8 (0.4-1.6)
Collagenase B

AA 41 (58.6) 100 (53.2) 1.0 32 (38.1) 26 (47.3) 1.0

AT+TT 29 (41.4) 88 (46.8) 0.8 (0.5-1.5) 52 (61.9) 29 (52.7) 1.4 (0.7-2.9)
COL7A1P

AA 12 (17.1) 23 (12.2) 1.0 12 (14.3) 6 (10.9) 1.0

AB+ BB 58 (82.9) 165 (87.8) 0.6 (0.3-1.4) 72 (85.7) 49 (89.1) 0.7 (0.2-2.2)
IL-18 T

11 68 (97.1) 181 (96.3) 1.0 82 (97.6) 53 (96.4) 1.0

12 2 (29 7 (3.7) 0.8 (0.1-4.5) 2 (24 2 (3.6) 0.5(0.1-3.9)
TGF-B 1B

TT 25 (32.9) 53 (24.5) 1.0 23 (25.6) 18 (27.3) 1.0

TC+ CC 51 (67.1) 163 (75.5) 0.6 (0.3-1.2) 67 (74.4) 48 (72.7) 1.1 (0.5-2.3)
TNF-a N

11 70 (92.1) 181 (83.4) 1.0 79 (87.8) 50 (75.8) 1.0

12+22 6 (7.9) 36 (16.6) 0.3+ (0.1-0.8) 11 (12.2) 16 (24.2) 0.4+ (0.2-1.1)
+ p<0.1

24



VS

VS
(95% (95%
1.0 1.0
1.8 (0.7-4.6) 1.1 (0.5-2.2)
1.0 1.0
1.4 (0.8-2.5) 1.5+ (1.0-2.4)
(a0 /) <20 1.0 1.0
>=20 2.1* (1.1-3.9) 3.8** (2.4-6.0)
1.0 1.0
0.5+ (0.3-1.1) 0.8 (0.5-1.5)
1.0 1.0
0.7 (0.4-1.4) 0.8 (0.5-1.3)
hMLH1
AJA 1.0 0.0
AIG+G/G 0.9 (0.5-1.6) 1.3(0.8-2.1)
ERCC2
Lys/Lys 1.0 1.0
Lys/GIn+ GIn/GlIn 1.4 (0.6-3.0) 1.5 (0.8-2.9)
TNF-a N
11 1.0 1.0
12+22 1.1 (0.5-2.2) 0.4** (0.2-0.7)

** p<0.01, * p<0.05, + p<0.1
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