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PRELIMINARY RESULTS OF RADIOSENSITIVITY
DETECTED BY ALKALINE COMET ASSAY
IN LUNG CANCER PATIENTS
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ABSTRACT Objective To evaluate the value of alkaline comet assay for predicting clinical radio —
sensitivity of lung cancer patients. Methods The biopsy samples from 150 lung cancer patients by fibrous
bronchial endoscopy were tested by alkaline comet assay from April 2002 to August 2003. The adjusted
median tail moment mRTM and adjusted mean median tail moment RTM were used as the endpoints.
SPSS 10.0 software was used to analyse the difference in the mRTM and RTM among different pathologic
types by ANOVA. Factors influencing the result were also analysed. Results There were more samples
with less cells scored due to biopsy by fibrous bronchial endoscopy. The quality of the samples has a greaet
influence on the results. Thirty five percent of the samples with mRTM < 1.0 are recognized as unreasonable
results. The results derived from the samples with number of cells less than 100 show a tend of RTM in
small cell lung carcinoma greater than that in non-small cell lung carcinoma. There was the same distribu-
tion trend of the RTM among three pathologic types as that of the clinic irradiation response for all samples
especially for the samples with RTM > 1.0 but do not reach the statistic discrepancy due to a less sample
size. Conclusions The preliminary results from alkaline comet assay may reveal the difference in radiosen-
sitivity among three different pathologic types. The quality of samples influences greatly on reliability of the
results and the assay should be improved further.

KEY WORDS comet assay lung cancer predictive test radiotherapy

2005 - 07 - 26
1965 -



64 -

DNA
Comet Assay
single cell gel electrophore-

sis assay SCGE

DNA
15
16 ~ 21
DNA
1
1.1
2002 4~ 2003 8
373 354
158
1%
4 C
1640 “ "
12« "
Oliver
“ ” DNA
37 C 30
min 1.5 mL
Eppendorf 4 C
6MV-X 250 ¢Gy/min 5
Gy

3000 /min 10 min
0.3~0.5 mL
0.25
ml.  0.75 mL 1%

9
500 mL +29.2 ¢ NaCl + 0.5 g N-lau +
3.0 mL 2.5N NaOH 4 C 50 min
500 mL +0.58 ¢ EDTA +
3.6 mL 2.5 N NaOH 20 min x 3
0.36 V/cm 20 min
20 min 2.5g/mL Pl
Olympus- Lucia G
Version 4.61
1.3
tailmoment TM
DNA
mRTMs = mTMs/
mTM, RTMs = TMs/TM,, 5 Gy
1.4
SPSS 10.0
2
2.1
1
150 4 100
76 % > 50 67 %
= 100
82% > 50 76 % =100
2
1
=100 <100 <50
72 55 17 13
33 19 14 9
45 27 18 14
100
50
2.2



100

9 . N 65 -
2
=100 < 100 <50
2.31+0.38 2.16+0.26 2.80+1.38 3.38+1.79
1.35+0.12 1.24+0.12 1.21+0.35 1.31+0.46
1.95+0.38 2.24+0.59 1.55+0.40 1.60 + 0.46
1.53+0.25 1.59+0.35 1.44+0.37 1.54+0.57
2.99+0.64 3.07+0.74 2.87+1.17 3.32+1.49
1.35+0.18 1.24+0.16 1.52+0.38 1.64+0.48
1 3 150
5 100
RTM 50
RTM>1 3.10+0.520  2.84=0.54  4.40+0.930
1.47+0.170 1.95+0.38 1.45 +0.200
49 20 28
RTM<1 0.61+0.059  0.58=0.07  0.66+0.052
0.75+0.053  0.88+0.09 1.12 +0.340
. 7
23 13 17 Olive
3
18 19 3 cm
25 %
/ >20% 12 %
35%
1~5 <1.0
10 min
20 min DNA
™
West RTM
45 % DNA !
Monecf MAL ® DNA
5 >1
>
>
DNA
100 4 ~ 150 Bergqvist 4



66 -

diosensitivity Br J Cancer 2003 89 12 2271.

9 Dunne A L Price M E  Mothersill C et al. Relationship be-
tween clonogenic radiosensitivity radiation - induce apoptosis and
DNA damage/repair in human colon cancer cells Br J Cancer
2003 89 BrJ Cancer89 12 2277.
10 Bacova G Hunakova L E Chorvath M et al. Radiation-induced
DNA damage and repair evaluated with’comet assay’ in human o-
DNA varian carcinoma cell lines with different radiosensitivities J
Hartmann 2001 Neoplasma 2000 47 6  367.
in vivo 11 Klaude M Eriksson S Nygren ] et al. The comet assay mech-
anisms and technical considerations Mutat. Res 1996 363 89.
12 Olive P L Wlodek D Durand R E et al. Factors influencing
DNA migration from individual cells subjected to gel electrophore-
sis. Exp Cell Res 1992 198 259.
13 Hellman B Vaghef H Bostrom B et al. The concepts of tail
1 Twardella D Chang-Claude J Studies on radiosensitivity from an moment and tail intertia in the single cell gel electrophoresis assay
epidemiological point of view-overview of methods and results Ra- Mutation Research 1995336 123.
diotherapy and Oncology 2002 62 249. 14 West C M. Intrinsic radiosensitivity as a predictor of patient re-
2 Eastham A M Atkinson J West C M. Relationships between sponse 1o radiotherapy . Br J Radiol 1995 68 827.
clonogenic cell survival DNA damage and chromosomal radiosen- 15 Olive PL Durand RE Jackson S M et al. The comet assay in
sitivity in nine human cervix carcinoma cell lines J . Int J Radiat clinical practice Acta Oncologica 1999 38 7 839.
Biol 2001 77 3 295 16 Hughes C M Lewis S E M. McKelvey-Martin VJ Reproducibility
3 Roos W P Binder A Bohm L. Determination of the primary of human sperm DNA measurements using the alkaline single cell
DNA damage and residual DNA damage remaining after 12 hours gel electrophoresis assay Mutat. Res 1997 374 261
of repair in eleven cell lines at low doses of irradiation J . Int J 17" Schmezer P Rupprecht T Tisch M et al.. Comet assay-Applica-
Radiat Biol 2000 76 11 1493 tion to human epithelial cells from the upper aerodigestive tract.
4 DNA Mutat. Res 1997 379 1s 127.
I 2000 27 4 228, 18 Fertil B Malaise E P. Intrinsic radiosensitivity of human cell
5 “ f lines is correlated with radioresponsiveness of human tumors
I 2004 analysis of 101 published survival curves Int.J.Radiation oncology
13 43, Biol.Phys 1985 11 9  1699.
6 M f 19 Salazar O M Rubin P Brown J C et al. Predictors of radiation
I 2004 response in lung cancer Cancer 1976 37 2636.
2% 217. 20  Bergvist M Brattstrom D Stalberg M et al. Evaluation of radia-
7 McKeown S R Robson T Price M E et al. Potential use of the tion-induced DNA damage and DNA repair in human lung cancer
alkaline comet assay as a predictor of bladder tumour response to cell lines with different radiosensitivity using alkaline and neutral
radation Br J Cancer 2003 89 12 2264. single cell gel electrophyoresis Cancer Letter 1998 133 9.
3 Moneef M A I Swherwood B T Bowman K | el al. Measure- 21 Boeck M D Touil N Visscher G D et al. Validation and imple-
ment using the alkaline comet assay predict bladder cancer cell ra- mentation of an intenal standard in comet assay analysis Mutat.
Res 2000 469 181.
i~z

4. 90

11

0514 - 7978917

12

225001



