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[ABSTRACT] BACKGROUND & OBJECTIVE: Epidermal growth factor
receptor (EGFR) is expressed in most human epithelial cancers and is
involved in the development of cancer cell resistance to irradiation. We used
gefitinib,  a selective EGFR tyrosine kinase inhibitor (EGFR-TKI), to
investigate its effects and mechanisms in enhancing the radiosensitivity of
human gastric cancer cell lines in vitro. METHODS: The expression of EGFR
protein in 7 human gastric cell lines (MKN45, SGC7901, SNU-1, N87, AGS,
SNU-16, and KATO-1l ) was determined by Western blot, in which 2 cell
lines with high expression of EGFR were selected for additional test. The
inhibitory effect of gefitinib on cell proliferation was measured by MTT assay.
Cell survival was determined by clonogenic assay, and then the
radiosensitivity parameters were calculated.  The effects of gefitinib in
combination with radiation on cell apoptosis and cell cycle distribution were
analyzed by flow cytometry. RESULTS: Of the 7 gastric cancer cell lines, the
expression of EGFR in MKN45 and SGC7901 cells were the highest. The 50%
inhibition concentrations (ICy) of gefitinib were 0.4 mmol/L for MKN45 cells
and 0.8 mmol/L for SGC7901 cells. Cell survival was significantly decreased
with the elevation of gefitinib concentration or radiation dose (P<0.05). When
treated with 0.1x and 0.2xICs, of gefitinib, the radiosensitization enhancement
ratios (SER) of MKN45 cells were 1.102 and 1.154, and those of SGC7901
cells were 1.092 and 1.176, respectively. Either gefitinib or radiation induced
cell apoptosis, reduced the percentage of cells at S phase and increased the
percentage of cells at G,/M phase (P<0.01). CONCLUSIONS: Gefitinib
followed by radiation could increase the radiosensitivity of MKN45 and
SGC7901 cells with high expression of EGFR and inhibit cell proliferation,
induce apoptosis, Gefitinib could be a
radiation sensitizer for gastric tumors with high expression of EGFR.
KEYWORDS: Gastric neoplasm; MKN45 cell;  Gefitinib/radiosensitizer;
Radiosensitivity ; In vitro irradiation

and alter cell phase distribution.
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16 Figure 1  Expression of epidermal growth factor receptor
(EGFR) in 7 gastric cancer cell lines detected by Western blot
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Table 1 Survival rates of MKN45 and SGC7901 cells after different treatments of gefitinib and irradiation

) Gefitinib Survival rate (%)
Cell line
concentration (mmol/L) 0 Gy 2 Gy 4 Gy 6 Gy 8 Gy 10 Gy

MKN45 0.00 100 76.5 53.2 37.5 9.2 0.9
0.04 100 71.9 45.3 26.3 5.8 0.6
0.08 100 69.8 39.7 24.8 3.4 0.3

SGC7901 0.00 100 72.7 44.7 28.3 8.7 1.0
0.08 100 69.5 39.2 225 6.3 0.6
0.16 100 64.6 32.1 19.1 3.3 0.3
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Table 2 Radiobiological parameters of MKN45 and SGC7901 cells after different treatments of gefitinib and irradiation
Cell line Gefitinib concentration (mmol/L) a(Gy™) B(Gy?) Dy(Gy) D,(Gy) SF, SER
MKN45 0.00 0.069 0.022 3.012 2.521 0.515
0.04 0.105 0.024 2.732 2.030 0.481 1.102
0.08 0.127 0.024 2.611 1.815 0.465 1.154
SGC7901 0.00 0.112 0.021 2.890 1.982 0.501
0.08 0.136 0.023 2.646 1.752 0.470 1.092
0.16 0.177 0.023 2.457 1.441 0.443 1.176
Dy, mean lethal dose; D,, quasi-threshold; SF,, survival fraction of 2 Gy; SER, radiosensitization enhancement ratio.
No treatment 0.1xICs, gefitinib 0.2xICs gefitinib
4 Gy irradiation 0.04 mmol/L gefitinib+4 Gy irradiation 0.08 mmol/L gefitinib+4 Gy irradiation
No treatment 0.04 mmol/L gefitinib + 8 Gy irradiation 0.08 mmol/L gefitinib+4 Gy irradiation

2

Figure 2 The clone formation experiment of MKN45 cells after different treatments of gefitinib and irradiation
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Figure 3 Survival curves of MKN45 and SGC7901 cells after different treatments of gefitinib and irradiation
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Table 3 Cell cycle distribution of MKN45 and SGC7901 cells after different treatments of gefitinib and irradiation
Survival rate of MKN45 cells (%) Survival rate of SGC7901 cells (%)
Treatment pattern
Gy/G, S Gy/M Gy/G, S Gy/M
No treatment 48.84+1.49 48.10+3.78 3.06+2.33 49.21+2.77 47.41+1.70 3.38+1.07
0.1xICs, gefitinib 57.53+0.80 38.98+1.42 3.49+1.28 57.86+3.43 37.40+2.35 4.75+1.25
0.2x1Cs, gefitinib 58.92x1.46 36.71+0.43 4.37x1.11 56.79+2.93 37.61+2.48 5.60+0.47
5 Gy irradiation 52.12+4.20 27.54+4.04 20.34+8.21 31.46+0.57 36.89+3.39 31.65+2.83
0.1xICs, gefitinib plus 5 Gy irradiation 43.97+0.55 26.54+2.88 29.49+2.62 30.72+1.09 31.22+4.94 38.06+5.98
0.2x1Cs, gefitinib plus 5 Gy irradiation 41.92+2.56 20.25+1.14 37.83+2.89 23.71+2.37 27.60+3.05 48.69+0.68
P value <0.01 <0.01 <0.01 <0.01 0.01 <0.01
All values are presented as mean=SD of 3 experiments.
1.5 , (P=0.021); , EGFR 33%-~
SGC7901 , 81%",
2 (P<0.001), 4, - EGFR (EGF,TGF-a)
b b
4 MKN45  SGC7901 ,EGFR ,
Table 4 Apoptosis rate of MKN45 and SGC7901 cells [4,5] 7
(o}
after different treatments of gefitinib and irradiation
g EGFR ,
Apoptosis rate (%)
Treatment pattern MKN45 .SGC7901 4 s
MKN45 cells  SGC7901 cells o
6]
No treatment 10.43+ 1.36 7.94+1.50 57.1% (4/7> ’ ©
0.1xICs, gefitinib 20.29+ 7.15 9.36=0.39 EGFR-TKI,
0.2xIC5, gefitinib 18.99+ 6.39 9.86+0.64 , s
5 Gy irradiation 20.75+ 6.03 11.21+1.96 . Williams [7]
0.1xICs, gefitinib plus 5 Gy irradiation ~ 32.41+ 9.93 14.64+0.58
Lovo 6 , 2
0.2x1Cy, gefitinib plus 5 Gy irradiation  33.20+10.21 16.78+0.37
P value 0.021 <0.01 Gy/ 3 ’
All values are presented as mean=SD of 3 experiments. Lovo ’
b
3 b b
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