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Telomere length and carcinogenesis of human bronchial epithelium, study using tissue
qguantitative fluorescence in situ hybridization
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Telomere lengths of the bronchial epithelium of 72 non-lung cancer adult autopsy c
ases and 24 surgically resected cases of lung squamous cell carcinoma were measured using Q-FISH method, a
nd were expressed in normalized telomere:centromere ratios (NTCRs). The autopsied individuals included 27
current smokers (CuS), 33 never-smokers (NeS), 8 ex-smokers (ExS), and 4 unknown cases. The NTCRs of CusS,
NeS and ExS were 1.515, 1.372 and 1.204, respectively. The bronchial epithelial telomeres of CuS were sign
ificantly longer than those of non-current smokers (NeS+ExS). The NTCRs of the bronchial epithelium of lun
g cancer cases and lung cancer tissue are 1.514 and 1.385, respectively. Our findings suggest that smoking
causes telomeric elongation in the bronchial epithelium. The mechanism of carcinogenesis in smoking-relat
ed carcinomas is suggested to differ from that of many other carcinomas in which genetic instability due t
0 aging-related telomeric shortening is considered to play a role.
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Figure 1. Schematic explanation of
Teromere-Centromere ratio (TCR)
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Figure 2. FISH image of bronchial
epithelium. Telomere lengths of basal
cells were measured as TCR (Telomere
signal intensity/Centromere signal
intensity) by Tissue Telo (original
software which calculates TCR
automatically by circumscribing the
nuclei)
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Table 1 Telomere length in bronchial epithelium
of non-cancer cases.

N __ Mean NTCR (SD)

Current smokers

Female 1 1.365 (-)
Male 26 1.520 (0.323)*
Subtotal 27 1.515 (0.325)#
Non-current smokers (Never and Ex-smokers)
Female 24 1.381 (0.323)
Male 17 1.280 (0.291)*
Subtotal 41 1.339 (0.317)#
Never-smokers
Female 23 1.390 (0.327)
Male 10 1.330 (0.268)
Subtotal 33 1.372 (0.317)
EX-smokers
Female 1 1.182 (-)
Male 7 1.207 (0.306)
Subtotal 8 1.204 (0.307)
Unknown smoking history
Female 1 1.314 (-)
Male 3 1531 (-)
Subtotal 4 1.477 (0.207)
Total
Female 26 1.378 (0.316)
Male 46 1.432 (0.329)
Subtotal 72 1.413 (0.324)

NTCR, normalized telomere:centromere ratio;
SD, standard deviation;

*Significant difference (p=0.016)
#Significant difference (p=0.032)
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Figure 3 Age distribution of

normalized telomere/centromere ratio (NTCR)
bronchial basal cells
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NTCR  1.385

(table 2)

Table 2 Telomere length in bronchial epithelium and
tumor tissue of cancer cases.

Bronchus Tumor tissue
N Mean NTCR (SD) Mean NTCR (SD)

Current smokers

Female 1 1.245 (-) 1.402 (-)

Male 19 1.539 (0.775) 1.417 (0.630)

Subtotal 20 1.524 (0.757) 1.417 (0.613)
Non-current smokers

0 - -

Unknown smoking history

Female 0 - -

Male 4 1.464 (0.433) 1.227 (0.348)

Subtotal 4 1.464 (0.433) 1.227 (0.348)
Total

Female 1 1.245 (-) 1.402 (-)

Male 23 1.526 (0.725) 1.384 (0.589)

Subtotal 24 1514 (0.712) 1.385 (0.576)

NTCR, normalized telomere:centromere ratio;
SD, standard deviation
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