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Alterations in the survival of X-irradiated cells by 2,4-dinitrophenol
depending on ATP deprivation
Kimiko Nishizawa

Laboratory of Experimental Radiology, Aichi Cancer Center Research Institute,

Chikusa-ku, Nagoya 464, Japan
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The dose-survival curve of cultured melanoma cells was changed by post-irradiation treatment with
2,4-dinitrophenol (DNP). The parameters of the curves were 1)y==147 R, n=-5.6 for untreated cells;
D,=143 R, n=7.9, and D,=142 R, n=2.0 for the cells treated with 10-°M DNP and 5x10*M
DNP in phosphate-buffered saline, respectively. The content of ATP in the cell decreased to 5%
of control level after the treatment with either concentration of DNP. The recovery of ATP content
was rapid and complete within 2 hr of incubation in culture medium after removal of 10-"M DNP,
but was retarded and incomplete for 4 hr with 5x 10-°M DNP. Thus, prolonged ATP deprivation
with a high concentration of DNP might result in the inhibition of recovery and reduction in n values.
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Fig. 1 Increase in the percentage of dead cells
stained with Trypan Blue during incubation with
various concentration of DNP in PBS (4-). The
values are the mean of three separate experim-
ents.
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Fig. 2 Effect of glucose (glu) and fetal calf ser-
um (FCS) on the appearance of dead cells with
the period of treatment wite 5x10°M DNP.
Dead cells were detected by the Trypan Blue
exclusion test. The values are the mean of three
separate experiments.
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Fig. 3 Relationship between the duration of trea-
tment with 10" or 5% 10*M DNP and the surv-
iving fraction detected by colony formation, The
vertical lines represent one standard deviation for
nine mesurements in three separate experiments.
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Fig. 4-a Decrease in the cellular content of ATP
with period of incubation with 10°M DNP in
PBS (<), and its recovery during subsequent
incubation in culture medium by the removal of
DNP after 1 (@), 2 (0), 2 (A),or 4 (x) hr
of treatment. The vertical lines represent one
standard deviation for six to eight mesurements.
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Fig. 4-b Decrease in the cellular content of ATP
with period of incubation with 5x 10~ M DNP in
PBS (+), and its recovery during subsequent
incubation in culture medium by the removal of
DNP after 1 (@), 1.5 (x), 2 (O), or 3 (A)
hr of treatment. The vertical lines represent one
standard deviation for six to eight measurementr.

Fig. 3 +Fig. 4—a, b 757/ DNP o
£ RO ATP &L 2 v = — YRR % x5t
BEHERZS 7k 7wy b Lich o Fig. 5T

1101—(67)

Surviving fraction

100 11)5 r 1'5“
Contert of ATP (moles/cell )

Fig. 5. Relationship between the cellular content
of ATP and the surviving fraction. A linear
relation was obtained between the cellular cont-
ent of ATP measured at 2 hr after removal of
DNP, 107 (0Q) or 5x10°M (@), and their col-
ony forming ability. The relation between the
cellular content of ATF immediately after
treatment with 5 x10*M DNP (x) and the
colony forrning ability was not linear.
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Fig, 6 Change in the cellular content of ATP with
period of incubation in culture medium after x-
irradiation: 500R. (@) or 3kR ( x).
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Fig. 7-a Decrease in the cellular content of ATP
with period of incubation with 10*M DNP in
PBS (+) after 0 R (O), 300R (A), 500R (x),
or 3kR (@) of x-irradiation and its recovery by
subsequent incubation in culture medium after
the removal of DNP. The values are the mean
of three separate experiments.
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Fig. 7-b Decrease in the cellular content of ATP
with period of incubation with 5x10"*M DNP in
PBS (+) after 0R (0), 300R (A), 500R( %),
or 3kR (@) of x-irradiation and its recovery
by subsequent incubation in culture medium aft-
er the removal of DNP. The values are the
mean of three separate experiments.
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Fig. 8 Dose-survival relationship of untreated cells
(—0O—), cells treated with10-°M DNP for 2 hr
after irradiation (--aA--), and cells treated
with 5x 10°M DNP for 1.5hr after irradiation
(—=x=—). The vertical lines represent one
standard deviation for nine mesurements in three
separate experiments.
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