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The Effect of 5-FU and Radiation on A549 Calls /n Vitio
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Effects of ionizing radiation alone and combined with chemotherapy on tumor growth and it's cional
specificity monitored by changes in distribution of chromosome number were studies in A549 cell line
originated from human adenocarcinoma of the lung.

Radiation (300 rad, 600 rad and 900 rad) were delivered with or without 5-FU. Forty eighf hours later,
§7.5% of growth inhibition of cell was seen in cells treated with 5-FU concentration of 0.4 xg/mi for 24
hr exposure. Cell survival curves after radiation with and without 5-FU were made. Chromosomal
analysis of cells in metaphase in control, and in cells treated with 300 rad of radiation, or 0.4 xg/mi of
5-FU treatment, and combined treatment of both were done to examine the changes in ploidy and
number of chromosome. . ‘

Radiation combined with 5-FU enhanced growth inhibition of A549 cells. However, no evidence of
synergegic effects in growth inhibition was observed in the cells treated with the combination therapy.

Pattern of chromosomal distribution of survived cells were shifted from hyperploidy to hypoploidy by
single dose of radiation (300 rad). As radiation dose increased a large number of hypoploidy cells were
observed. Following treatment of cells with 5-FU, chomosomal distribution of suvrived cells were also
shifted to hypodiploidy, which were seen in cells treated with radiation. The cell treated with 5-FU and
followed by radiation within 24 hrs had cell with increased number of hypodiploidy ceils.

Almost same type of chromosomal changes were reproduced in cells treated with combined treat-
ment with radiation and 5-FU. Minor differences were that cells with fewer number of chromosome were
more frequent in cells treated with combined therapy. Further increase in ceills of hypoploidy (93%)
having 1~10 chromosome were induced by additional radiation. Therefore, the enhanced therapeutic
effect of 5-FU combined with radiation of A549 cells appeared to be additive rather than synergistic.
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Table 1. Effect of 5-FU Concentration on Ab49

Cells for Exposed 24 hr in vitro

Drug Con-  cell count . % growth

centration  (x 2000) ©SUVIVal inhibition

Control 318

0.4 g 135 42,5 57.5

1 pug 120 36.6 62.3

2 ug 100 314 68.6

5 pg 69 21.7 78.3
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Fig. 1. Effect of 5-FU concentration for 24 hr exposure.
Cell count was done 24 hr after removal.



Table 2. Effect of Radiation on A549 Cells in vitro

Number of cells survived after exposure {x2000)

Rad dose
24hr 48hr 72hr 120hr
Control 100 ‘ 200 350 1560
300 rad 59 (41) 115 (42.5) 87 (75.1) 176 (88.7)
600 rad 46 (54) 53 (73.5) 65 (81.4) 64 (95.9)
900 rad 42 (58) 42 (79.0) 43 (87.7) 59 (96.2)
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Fig. 2. Effect of radiation on various cell count times.
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Fig. 3. Effect of combination of radiation plus. 5-FU,
Cell count was done 48 hr after treatment.
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Table 3. Effect of Radiation and 5-FU on Ab49 in vitro

Number of after exposure (x2000)

Rad dose + 5-FU (0.4 ug)

28hr 72hr 120hr
Contort 200 350 1560
No radiation 85 (57.5) 88.(74.9) 118 (92.4)
400 rad + 5-FU 52 (74) 51 (85.4) 55 (96.5)
600 rad + 5-FU 48 (76) 51 (86.3) 50 (96.8)
900 rad + 5-FU 32 (84) 31 (91.1) 40 (97.4)

() :% growth inhibition
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Table 4. Effect of 5-FU, Radiation and Combination on A549 Cells in vitro

Number of cell after exposure (x2000)

Type of treatment

48 hr 72 hr 120 hr
Control 200 3560 1560
5-FU, 0.4 ug/mil 85 (57.5) 88 (74.9) 118 (92.5)
Radiation 300 rad 115 (42.5) 87 (75.1) 176 (88.7)
5-FU plus radiation 52 (74) 51 {86.3) 55 {96.5)

{ ) : % growth inhibition
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Table 5. Distritution of Chromosome Number of AB49 Cells in vitro

Control 300 rad 300 rad + 300 rad
Number of
chromosome No: of % No. of %. No., of %
cells cells cells
1= 10 2 9 9 31 31

11— 20 2 2 25 25 25 25
21— 30 6 6 16% 24 24 72% 20 20 93%
31— 40 4 4 10 10 12 12
41 — 50 4 4 4 4 5 5
51— 60 25 25 8 8 22 2
61 — 70 54 54 . 4 4 1 1
71 — 80 11 1 81% 3 3 20% 2 27%
81— 90 1 1 44 4 2 2
91 — 100 1 1

101 - 110 1 1

111 —-120 1 1 2 2 3%

121 - 130 2 2 3%

131 — 140

141 — 150

151 —- 160

151 — 170

171 —180

181 — 180 2 2 2%

191 —-200

201 - 210 2 2

211 — 220

221 — 230 3%

231 - 240

241 — 250 1 1
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Fig. 6. Change in distribution of chromosome number
on AbB49 cells in vitro after single and two dose
of radiation.
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Table 6. Change in Distribution of Chromosome Number of A549 Cells in vitro after Treatment with 5-FU

Followed by Radiation

No. of 5—FU 5-FU followed by RT*
chromosome No. of cellz % No. of cells %
1- 10 1 11 21 21
11— 20 28 28 33 33
21— 30 16 16 79% 18 18 84%
31— 40 16 16 8 8
41 — 50 8 8 4 4
61— 60 7 7 2 2
71— 70 3 3 6 6
71— 80 5 5 16% 1 1 13%
81— 90 1 1 3 3
91 —100 1 1
101 - 110 1 1
111 -120 3 3 4% 1 1 2%
121 — 130
131 — 140
141 — 160 1 1
151 — 160
161 — 170
171 - 180 1 1 1%
181 — 190 1 1 1%
191 — 200
201 - 210
211 - 220
221 - 230
231 — 240
211 — 250 1 1 1%

* radiation was followed in 24 hour after 5-FU treatment
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Table 7. Changes in Distribution of Chromosome Nmber on AB548 Cells in vitro After Treatment with Combined
Radiatiou Plus b-Fu and Radiation plus 5-FU Followedby 2nd Dose of Radiation

e e
No. of chromosome Radiation +5-FU

Radiation 5-FU followed by
2nd dose of radiation

No. of cells % No. of cells %
1— 10 24 24 45 45
11— 20 23 23 81% 25 25 93%
21— 30 16 16 10 10
31— 40 9 9 7 7
41 - B0 9 9 6 6
51 — 60 3 3 3 3
61— 70 4 4 13% 2 2 6%
71— 80 3 3
81— 90 1 1 1 1
91 - 100 2 2
101 — 110
111 -120 5 5
121 — 130
0y
131 — 140 6% 1%
141 — 150 1 1
152 — 160 1 ]
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Fig. 8. Change in distribution of chromosome number
on AbB49 cells in vitro after treatment with
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tion (300 rad).
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