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UR%Y 15505 H i BEEEURPEREALZN (1 Fhic BRI RIS 00, IFAE RNA KPR Fhie 55 KT 55 W 290 247 D 2 1)
IR AR, MIRBERI S Fhit SEREW . #0RHS 759 SR RT-PCR BOARKL I 29 B fE 4120 Fhit FIA T O, I 7 8RB AT . Lo
B A SV AR 41 2L, AN R PR B 53 2% 18] ) Fhie 57 55 3%, (7] I U SR 58 DR 28 (48R L A3 ) X Fhit RIE R 4% 29
Mg 2123 rh 22 ) Fhit 72 % R3E, Horh 4 ] Fhiy FARKIE, 18 BIBESRA SRR o Wi ALSUNAR R 419D Fhie S H RIERE R A ST
RSP <0.01) A IEAIE B3 2 [0 1) Fhit 5728 R 0022 R TG4 X (P > 0.05), WAL R AERARAL Fhie 577 22 70 e it
FREN(P<0.05).  4ie: Fhit FE 50 RIBLEWSE TR B A . Fhit 75D SCE T AE T W8 1k A2 R e, I AN I8 Jrg Tk —
AR o 1 BEVR I PT BEE L SR Fhar DR R 45 K I TID 175 5 1 984 FR) T 1 o

[OCim ) Welid s Fhir 25D
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[ ABSTRACT] BACKGROUND & AIM: To investigate the inactivation of Fhit gene in primary laryngocarcinoma, to
discover the association of Fhit gene inactivation and the biological behavior of laryngocarcinoma, and the influence of
environmental factors on Fhit gene. MATERIAL AND METHODS: RT-PCR was used to determine Fhit gene expression in
the laryngocarnioma tissue and peripheral cancer tissue of 29 patients. If abnormal expression of Fhit gene was found,
further sequencing was performed. We prepared the different profiles of Fhit gene expression in cancer tissue and
non-cancer tissue, and in various clinical stages of laryngocarcinoma. Furthermore, we studied the effects of
environmental factors (e.g. smoking and alcohol intake) on Fhit gene expression. RESULTS: Abnormal expression of Fhit
gene was found in 22/29 cases. Among these, 4 did not express Fhit gene, and 18 had abnormal transcription of Fhit
gene. There was a significant difference of abnormal Fhit expression between laryngocarnoma tissue and
non-laryngocarnoma tissue (P <0.01) . However, the abnormal expression of Fhit gene did not show significant
difference during the different clinical stages of laryngocarcinoma (P> 0.05) . Between the smoking and non-smoking
patiens, abnormal expression of Fhit showed significant difference (P <0.05) . CONCLUSION: Abnormal expression of
Fhit gene was a common event in laryngocarcinoma. Abnormal Fhit gene expression might be associated with oncogenesis
of laryngocarcinoma, but did not worsen further with disease progression. Excessive smoking might result in structural
change of the Fhit gene, and induce the occurrence of tumor.
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e g A Sk 00 H LW 1k bR, 2 oy A 5 G
B 5.7% ~7.6% ", 1 HA W B K. BARIT
TR I EAW S, T AR TG A W 56 35, (I 1
IR AR, 5 FEALRBAC . TR W 1) AR
WI2EAT s WA BRI 1) 43 1 AR 2 I o s, 032 I
e s 2 TG DR - S W R s A2 %% D0 R 7 T 22—

095 K5 TR 2R G 2 W R AR I S AL . Fha
(Fragile histidine triad, Fhit ) & /& 1996 4F H1 Ohta 5 !
i B ) — AN H0L 5 P T, A 7 e PR A7 25 FRA3B, By
Gnh A NG iR — AT Re, e T4k 3p14.21X, 1
Z P NI R AL Fhae 3 DR SR v 00 4l A G
SRR B g, T LR A T B U IR A R B AR
A T AT IS R MRS AL Fhae R RUR TGRS
FEAE RNA 7KV 4878 Fhie 2 R 2R 0% 55 69 20 40 24 4T
N Z I AR

1 MRSFE

1.1 IERBE

BEHLIEHE 2002 - 09 ~ 2004 — 09 7F ifit M = 2% B b )
o1 e B S W R 52 TRV 9T W B 350 29 441,
5 Ak 27 2, AR A 58 &, 29 IR S5 0 BIIE
SR AR b BT TNM 20 A3 1 s o B4 B 25 X
R ARAS, R AR R S 2 (BEMRE 1.0 Bl 1.0
em BA B, SIRENLIE RS A BN 8 B, MERVEAL S
Bl o R NIWAHFIIE TR} o FEAFEIAE S EL > 900 3¢
AR, BEAE R TR > 2 400 ml A4 .

1.2 SERFE

1.2.1 %5k PCR(Reverse transcriptase polymer-
ase chain reaction, RT-PCR) ZeHhi$it. UTiE . PEHR 3R
RNA, B —FrARLZLIM6AN OD 18, HEEAFRA
RNA WA 1 g/, 260/280> 1.8. RT-PCR ] )X
NAKRZR A 40 1, BLEE 4 x ANTP 4 w1, BEHLS 149 2 111(500
ng),5 x Buffer 8 1,40 U/l RNAout 1.0 1 ,1 mmol/L
DTT 2 #1,RNA 7 w1, DEPC /K% 39 21,65 °C 5 min,
VK 3 min, 1200 U M-MLV 1 ¢1,37 C#HJEA 1 h, 70
°C10 min KIFW K, BT 2 4 CJa, - 20 CIRAE.

PCR (Polymerase Chain reaction) 4 34 : #4J% SC#R 2,
Bl B-actin 51 Fhit FER 514, B-actin M7= 9K J&
N 500 bp, Fhit =91 B0 695 bpo

%% PCR: 10 x buffer 2 11,25 mmol/L MgCl, 1.5
1, 4x dNTP 2 1, ¢DNA 2 21, Taq B 1.0 units, 5|4
502+ 3D2 % 20 pmol/L, #M/KZ2 20 1o F 345540 : 95
°C 5 min>95 °C 20 5,60 C 30 s,72 °C 1 min, 30 1>
PEFR—>72 C 10 mino 55 4% PCR: 55 1 504 384 7~ i
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o
FE 20 f% )5, B 2 pl HEATER 2 %C PCR 9734, BR5 14 SUL.
3D1 % 20 pmol/L &b, ¥ 4K R , S A RN IA K I [m] 2 —
.
WA H BT 5U1 F9E Z AR D 1) ANTP
P HGAUAL ISR cDNA. HL 2.5 pg BRid (95~ #) 45 ABI
PRISM TM310 Genetic Analyzer ¥EAT [ 2037, JEH
Fhir £ 5 N GZI AL, 500745 R A .
1.2.2  HREHLERN mhit &H
ARSCX 29 191 W AR AR [ B HEAT S8 ALV AG DU 2
Mo
1.2.2.1 &F FHIT ZwkEdiik (3£E ZYMED
nd]); SPARE (36 ZYMED A #]) ; DAB(AEE 41L&
w3 AR R E PR oAl
1.2.2.2 H¥ BHIRARESD A 55K (0.4
pm) , 28 R BR FE TR L PSS LN FHIT 2
LU (1:100), 4 CRER, —Hukb 3 s n BAR i
Fric g ON (1 FZ AR I A 30 mins DAB 20, Q5
BRI NS BRI B % 0 (PBS
WA —H0) , FH A0 BH LR D) 1 18 B P R
1.2.2.3 SRAW  SleReHEiita, iGN
JL 8 TG SRR A3 0 0 M A G it 1 4 vk
2 2 AR EA 3 A AR B e b F 5 A 40 ) EL A
WA 0N WA < 10% 51554 10% ~ 30% 41 i 2
.2 900 31% ~ 60% A B 5 14 3 404 > 609% ¥ 41 i {2
o BEEIFY = ax bo FERUF A& 0 BIPE( - ) B
N O~250 BPEC+) B0 > 377
1.3 @HFEHFE GilF AR SPSS 10.0
AT LI chi-square 25 o

2 4 R

2.1 mRNA RERER

1 4 B-actin /] PCR P~ HLIK I, 18] 2 493873 W
It LA SOZE s 4121 K Fhie 255 PCR 7290 B HLUK L. 36 1.
% 2 BoR, 20 MRS h 4 BIJC Fhie 2ERERIA, 18 1] Fhit
B AR H, WP 2R BoR: 4 B8NS T 5 6k,
1 BIFEAN 7 4 FIAME T 5 Z RN —A 62 bp /N
B 2 BRI NS 7 5 FIA BT 8 Bk, 3 B4 B 1
5.6 7K, 4 BN ANE T 607 8 HRK, 41 A48
B, RIS RAZATAE . 42 B AR 2R (45 29
Bl 5 2, 8 Bl P A, 5 e e MR AR ) B 1 il
iy KRR 1 D) G R B s A S i Ah, L4 40 B33 3R
TR IEH KN Fhie JER R BE o 85802 Wi RSB M g 411 21
(1) Fhie 55 5 0k, 8 2 W ZERA SR FE X

2.2 Mt EEARUEE
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Figure 1 Expression of the factin

gene
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Figure 2 Expression of the Fhit gene in laryngocarcinoma by RT-PCR
analysis. M:DNA marker; Lane 1.2:normal transcript 695 bp; Lane 3.
5.6.7:Aberrant transcripts;Lane 4:the Fhit gene isn’t determined
1 291 B I A BB R R S 4 2R
Table 1 The clinicopathologic characteristics and the result of RT-PCR
of Fhit and immunohistochemistry

Number S/A  Stage Traiilcl:ipts Missing exon/insert PrF(; }tL:in
1 + /- TiNeMy N +
2 + /- T:NoMg At Exon5 -
3 - /- TiNeMo At Exon5+6~7 =
4 + /- TaNeMy At Exon8 -
5 + /- TiNoMy N +
6 + /4 ToNoMo At Exon8 +
7 - /= TaNeMo At Exon6-7-8 -
8 -/—- TiN:M, ND -
9 + /- TNiMy At Exon5.6.7 -
10 + /4 TsNoMp N -
11 - /= TNiMy At Exon6-7-8 -
12 +/+ TsNoMo At Exon5+6.7 -
13 +/4+ TsNiMp N +
14 +/4+ T:NiMp At Exon5 -
15 + /- TsNMg ND -
16 +/4+ T:NiMy At Exon6+7+8 =
17 +/4+ T:NiMy At Exon8 +
18 + /- TNoMy N -
19 +/+ TsNiMg At Exon5 -
20 +/4+ T:NiMg At Exon8 -
21 +/+ T:NiMy At Exon6-7+8 -
22 +/+ TiNMg N +
23 + /- T4N1Mo ND =
24 +/+ T:NiM, At Exon6-7-8
25 -/+ TN M, At Exon5+8 -
26 +/4+ T:NiM; N -
27 +/+ TN M, ND -
28 +/+ TNM,; At Exon5+8 -
29 +/+ T:NM, At 62bp _insertion at_the exon4.5 -

S, smoking; A, alcohol ND,not determined; N,normal; At, aberrant tran-
script tumor stage grouping and Lymph node were classified according to “The

1997 International Union Against Cancer Criteria”.

* 2 WERIERALZURER 2R b Phit ik 5 (1 LA
Table 2 Comparation of abnormal expression of Fhit between cancer
tissue and non-cancer tissue

Aberrant or

. Normal expression P value
not expression
Cancer 22 7
0.000
Non-cancer 2 40
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5N 3 o . 29 g 6 41 Fhie 2 E BT,
23 4 Fhit 8 A PIE W15 3 TR, 749 Fhie 1EH RIEH 4
B Fhit S EBHE, 22 41 Fhit 595 38 20 491 Fhit 82
B, Ho 4 B0 IE BB, Fhit & E A BIE, U8
Fhit FZRIARE Y Fhit 88 R IEAH K.

£ R

Kl 3 ACKRYER Fhit O e A A Fhit 825 FAPE, RGEIR A0
f( H’@ﬂﬁaﬁ%iﬁ%ﬁ%;m Fhit 82 (111, 1E 5 WA, B P R A 3 it
R ( x 400

Figure 3  Representative staining of fragile histidine tride(Fhit)
protein. A : Fhit protein is homogenously positive in laryngocarcinoma;B:
Fhit protein is negative in laryngeal cell (original magnification x 400)

# 3 Fhitd A VS mRNAR DL 2 (015 AR
Table 3 The relationgship between Fhit protein activity and mRNA
express

Fhit  activity
mRNA express - - P value
Positive Negative
Normal 4 3 Rs=0.508
Aberrant or no 2 20 P =0.005

The Fhit immunohistochemical evaluation was performed according to our

criteria.

2.3 WEIFIHAWEX Fhit REHIE0E

W 4 Pros, o0 AR = E I 900 S, AR
T 2 400 ml A FRUE AR SC 24 158 ZUREJHIE 19 41
Fhit 215 5705, 5 BIARE MW & A 3 4 Fhit 5725,
THZ M ERASRERES, M 17 BIRERE T 14 1
Fhir 55535, 12 IR & Fhit KI&1A 8 41, $&7s
WS Fhit 75 LK.

a4 W G R Pt R A BB
Table 4 Smoking ,alcohol intake ,and Fhit express
Aberrant or .
Group . Normal transcript P value
not determined
Heavy smoking 19 5
Light or no smoking 3 2 0.036
Heavy alcohol 14 3
Light or no alcohol 8 4 0.595

The grade of smoking is classified by the Brinkman index:heavy, =900
and lights <900 per year.The grade of alcohol drinking is classified by al-
cohol index:heavy, =2 400 ml and light> <2 300 per year.

2.4 ARG RESZXT Fhit IR

I3 G IR B R 50 2 UMLK o0 A, LA R A5
AMEEHRL, GEih 541 Fhi JEN 525 RIE A, ek
S PR, 4 Fhie BN 055 0K 5 IR K70 90, 40
P AP NS ATINEEE 2N o
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Table 5 Fhit expression profile in different clinicopathologic grade

Aberrant or not

determined Normal transcript P value
Stage 1 5 2
I 4 1
111 8 3 0.945
v 5 1
Histologic grade Poorly 10 3
Moderately 7 3 0.825
well 5 1
Lymph node status No 7 4 0.375
N, 15 3

3 i #®

3.1 WEBPELEE Fu BENRERE

Fhir FEPUEAL T 3p14.2 X, 2R = IR IE A
FWE A Z —, HHMBPAG = DaetE Fhic 520, 3
Ap3A B HMERL, B DNA RABETE, (a4
S P A T SR B S I Py BE DR s R A I
Fag RiB I, ARG Fhir He DRGS0 5 @ L, Skt
ER g 1N M AR 38 T AN R R B bR IA Fhie 2R 1, RN
AN A A=, 5 S IR T, e ) R A A g
S RAE S W BRIMIACK Fhie FERLEAG 09 1EH .

Ohta %5 2! F1 Sozzi 5 17 WH 4k 18 7 i AL g o i
I Mineta 25 1 YR SL 3R BEIT , Campiglio 55 i 1 7L IR
FEP ORI Fhir SRR R R, EEUSRTHAN
F, RN, AR "IN RT-PCR A I
11 BIMERERR AR, KL 72 7% % SFARAFAE R, 2800 J71E
SR AN R A 1T HLE RS TS e A B B
ek

TR RT-PCR H ARSI 29 51 M5 Jd b A< Fhir
M A TG DL, I 22 ISR AE Y Fhie 253
RS, rh 4] Fhie FERIARRI, 18 Bl A R,
Rl 700 bp AL HELH FI3EE B, IR A/ Bz
FHNY. 1) 9 55 21 23 50 AL 23 A 2 9 R B Fhae e s AR
(50 H o UEHT Fhie H DR 57 8 OB H oA R Ao X
THSEA S IIREA, SR 18 Bl sfe A e,
MG 5 B BT 9l AT 8 Bk BT 10 61,
AN T 1~ 4 SRF RPN AT R WedE T Fhi
HE DRI ) o 2 A v AR G 0 DX 90 S 1 ) B R B Y TR
J BN, AR T 5 8 AL ORI b A, PR T
AEEYRE Fhit 85 110155 B2, A0 B3R 4G (1 2 05
T EMEREEE N SO EAE (ORF) HIHE S
B, VLI A B4 i Fhit B2, TAMNS 7 8 (0% T mi
TRSFIX (HIT) s X200 Ap3A /K fRRRETE PR OCHE . Ah
T 8 MR T G Ap3A IFRE, (1t IiRg kA=

S
QQ'\\ C//,

0 B
=

A S [R) ISR f s AL AR 20 181 6988 21 2
DU Fhie 8 (AR5, &I 29 B+ 6 51 Fhic 5 (1A,
23 191 Fhit 85 FFIE, 7 1 Fhit 1% 238 1 4 41 Fhit
B BH A 22 491 Fhit 75 22 H 20 41 Fhic 8 A 9%, 3
W 4 5 JE IR R ), Fhiv 85 18 B, S840 2G0T, 47
G 2R, W Fhie ZERRIRRE S Fhit & A0S
PEAH G

3.2
T

Fhir ER 55 5 M8 8k A 1S 2 G R,
—H B NIMRZ EE G RN EE L — o Sozzi 5 TR
R | AN 0K 7 s A o e e S ] VAR R I (E N W g &
(1) 21K 55 g 1) I R s B3 2 G L IBE 3R, 17 Shimeda
S WA Fhie H25 DR ) S0 308 15 18 9 (14 308 Jie B 2
FADC, Fhit FE R ZRIK D BIARFRIEF , A TG A R,
VE [F) I R4 T £ T8 9 VLIS 1 22 DR 28 A DR 90 BT s I Fhi
FEDH S R IR U AT R 22 . Pareli 55 12
XF 66 11 TNM 73 2%k 101 2% 19 Sk 250350 e 147 K 0X 130
RGBT, P Fhie 55D 3R0K S8 R IE & 410 47 4=
A7 TE], B 2 14 2B A7 I ] ) Sl A

FRATT 2 MR ¥ TNM 2325, I8 R0 4 B o4, bk
RN DUHEAT 43 00 G0t Fhie 35 RV 508 3R IA 15
B, KB IR 239 13 10 AT 1 IV 22 00) Fhie 55 R 53 ik
HIFTK A, No AN, 4L Fhie FED9 5% RIB IR L2 5%
UL BE A IR R AL, RS RS, Fha JER R 3R
BB R D0 o Fhi JE R 55 RO R IRE S i
Je () AR ) 2727 A (PSR VR 2 1 LG A1) o AR SO WL 88 AN ) g
R AR () B Fhae FEDN) S HE A5 DL, Fhae DR
FIEFESEAE - o AR RIS AR T X o 45
4 Sozzi 55 VTR M) Fhie FEPRI LOH 7E 25 491 i i
PrgE P I LR 100% » T £EAS S 38 4= b LOH 1) 1
MER 85% « FATINK Fhie FE DR 530 76 I8 5 A 1) I
GAFAE I RAEAE L AE A B ol 8 1) Je vy 13t — 20 4
5, Fhir J5 PRI O8O3 ] R 2 s A2 1R 7 100 4 7 ek

ASER LR Fhit I35 5 F S AN & W 41 2Ty
A, 76 2 BIAREAZR A 1 BITISA 1] SR 4L
ZURILN Fhit AR RS, % 2 WA 294 2 kUL E
W R BRAS A 5E A HERR MR AT e, it Hoix 2 SRR —
PNAAL I AR 05 2D 1, 1% 2 491 58 35 0 it L R g L R A
> 7 200 32 /4. AP ZBIIZ ) Fhit ForAR S w S LS
JER R — B, B RIAAN LT 50647 IRBLK, 1% 5
T H MR DI G BT 6 /N H IR GEIME Sk, B
DAY (0 T AR 5 m 6 O H 00 FI0006 B A o1k R B
WHLEERS , Fhie SER A ZRE QR A8 o 53— EE UL

Fhis 2R ERIE ¥ 2GR R L%

CARCINO GENESIS . TERATO GENESIS & MUTA GENESIS ‘ 0 2 8 7




WML R
A} /\ -
w =
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KIfy,  Fhio SRRV SRR B HT 6 AN & L8 (47
T, FTLA Fhie S5 PR I ] B2 HE B3 BIAS 15 B MUK,
AR R RIS W 1 Fabr 2 — . JUHAE T AR D14
T 1 M 0] v A B ) 7 S

3.3 Fhis ZERRIRREBURIERIEAL K

AR Fhip 5508 1) 7 5 2 08 FH 80 I8 BT 2L
HI A %, ELn i . £ TE s W FE 55 Fhit 5
W FRIEAT K T, Sogzi WL T WCHHAT Fhit 5% 2 4] 1) 5%
R, G5 R, 51 190 WE I (1) il B R 41 491 (809% ) A7 4E
F /A7 KUK LOH, I AR AR h A 229 I, 72
FHAGAE N, 28 Fhi 25 0T 68 & 00 % 80E 1F
FH IR RO RR o {EL Sk 200350 65 9 1) BIF 50 00 A & DI B AH ¢
P 131, Pateromichelakis %5 " & I 1 s @9 Fhit 1099 AN
BARRIE I A R R TR

Wk ges PR A el R b, MR R S PV JER % 2 W A )
O o MR P PR B0 DR 2R AT B0 T Fhit 2 15t
S B0 R I AE FA AT s W 0G5 T Fhie (14 S5C8 FTHE L S0
JEAH WG 2 AR SCHWRAMH = 900 32 /4F, TR i (F17) =
2 400 ml/fFENARAEBEST 4321, 43 ) LS W R 20« R 0
ST RO AR 2 (1] Fhit 72 RIS L. I
YLK Fhit 75 56 A 0 0] 5 my T AEMOm AL, i . 3k
W2 22 18] Fhit 579 2 JCH 8 22 5 o UESE Fha 25D
FIE 5w 5k BE WA 0%, 55 2 R R R R AR A A 25
BRI DG o ik B R T B I 50 Fhar 55
IE5Ha, TS S IR T . 48R BRATT TR itk — 20 B
TR AR A R FEA KL, v e A S AT PR 77 AT
HEER AL SRR 2RI Fhit SR AR IEH, BRAMT 2 4
M (HE 1 BID)Z, 1 1A A RBLR Fhit A
TR o AT A 12 2 19 KR M G R O, R
JHEZ T 7 200 3o wiZ bl /sy BRI, B R
fil B R 55, EARR U, (A OS2 Fhie JE R
AR, A5 B IABE Y, LIRS AR (I AL, ETTESE Fhit
A2 MR 22 1) 500 (9 3 20 1 TR 25 5 A2 1)
Z T EIE, IR e e s 5 2 P R R (1 584
IR IE 0

% 3R -

MR, PhEE e . HG W - S8R (M. st ARE
A RS 2004, 216 - 220.

Ohta M, Inoue H, Cotticelli MG, et al. The FHIT gene,

[1]

[2]

‘CARCINO GENESIS . TERATO GENESIS & MUTA GENESIS

023838

90

[3]

[7]

[10]

[11]

[12]

[13]

[14]

Vol.18 No.4

the 3pl4.2 fragile and renal
carcinoma-associates t (3:8)breakpoint,is abnomal in diagestive
tract cancers[J] . Cell,1996,84(4) :587 — 597.

Pekarsky Y, Zanesi N, Palamarchuk A , et al.

gene discovery to cancer treatment

spanning chromosome site

FHIT: from
and prevention[J] . The
Lancet  Oncology 2002, 3(12) : 748 — 754.

Siprashvili Z,Zzi G,Barnes LD, et al. Replacement of Fhit in
cancer cells suppresses tumorigenicity[J] . Proc Natl Acad Sci,
1997,94(25) :13 771 - 13 776.

Sard L, Accornero P, Torniellis, et al.The tumor-suppressor gene
Fhit is involved in the regulation of apotosis and in cell
control[J]. Proc Natl Acade Sci>1999,96(15):8 489 -8 492.
Ji L, Fang Bl.Yen N.Induction of apotosis and inhibition of
tumorigenicity and tumor growth by adenovirus vector-mediated

fragile histidine triad gene over-expression[]J] Cancer Res ,

1999,59(14) : 3 333-3 339,

Sozzi G Tornielli S, Taliabue E; et al. Absence of Fhit protein
in  primary with FHIT gene
abnomalities[J] . Cancer Res»1997,57(23):5 207-5 212.
Mineta H, Miura K, Takebayashi S, et al. Low expression of

tumor and cell lines

lung

fragile histidine triad gene correlates with high proliferation in
head and neck squamou cell carcinomalJ]. Oral Onology-
2002,39(1) : 56 - 63.

Campiglio M, Pekarsky Y, Menard S, et al. FHIT loss of
in  human primary breast correlates  with
advanced stage of the disease[J]. Cancer Res, 1999, 59(16):
3 866 -3 869.

wERE, K, MR, A . FHIT RN ik
[J]. HhAEEE 2 AL 22 2 35 1997, 14(5) : 274 - 277.

Shimada Y, Sato F , Watanabe G,

function cancer

et al.loss of fragile
histidine triade gene expression is associated with progression
of esophageal squamous cell carcinoma,but not with the patient
prognosis and smoking history[J] . American Cancer Society,
2000,89(1) :5-11.

Pavelic K, Krizanac S, Cacev T, et al. Aberration of FHIT
gene is associated with increased tumor proliferation and
decreased apoptosis-clinical evidence in lung and head and
neck carcinomas|J] . Molecular Medicine ,2001, (7) : 442 — 453.
Gotte K, Handaczek P, Coy JF, et al. FHIT expression is
absent in a subset of primary head and neck cancer
[J] . Anticancer Res,2000,20(2A):1 057 -1 060.
Patermichelakis S, Lee G, Langdon JD, et al. The FHIT gene
in oral squamous cell carcinoma: allelic imbalance is frequent
but ¢cDNA aberrations are uncommon[J] . Oral Oncol, 2000,

36(2):180 - 188.



