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MR FEOWE (33C) : It was cleared that PTL showed enhancement effects of the
antitumor in human lung adenocarcinoma A549 cells with wtp53, which mechanisms were
due to induction of apoptosis and Gi cell-cycle arrest by inhibition of NF-k B through
p53-independent manner on the signaling.
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Table I. T, values of A549 cells in survivals from treatment with
hyperthermia at 40°C, 42°C or 44°C and combination with PTL.

Hyperthermia PTL, 3 hr - Enhancement
alone Hyperthermia Ratio
TD1 T02 TDllTDZ
40°C 27.14 h 6.54 h 4.15
42°C (*1) 1.74 h 0.70 h 2.49
42°C (*2) 296 h 237 h 1.25
44°C 15.50 m 11.50 m 1.35
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Kinetics of apoptosis induction at 12, 24 and 48 h of
incubation periods after 44° C hyperthermia, PTL or the
combined treatment. At indicated time, A549 cells stained
with Hochst 33342 were observed under a fluorescent
microscope. The cells of DNA fragmented nuclei with
typical morphological features of apoptosis were counted as
apoptotic cells. Ordinate: percentages of apoptosis in the
total cells. Abscissa: 37°C incubation periods in hours after
treatment. Columns represent 44°C hyperthermia for 15
min, PTL (0.02 x M) for 3 h and the combined treatments
in order from the left. Incidence of apoptosis following
combined treatment with hyperthermia and PTL was
induced additively to single treatment with those.
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Western blot analysis of cellular
amounts of p53 (upper panel) and hsp72
(lower panel) at graded periods of
incubation intervals after treatment of
A549 cells with PTL (0.02 pM) for 3 h in
LD50, hyperthermia at 44°C for 15 min in

LD50 and a sequential combination of both.

Numerals on horizontal line of the panel
represent 37°C incubation intervals in hour
between those treatments and the blotting,
respectively and the ‘C’ on the left of the
panel represent the lane for p53 or hsp72
of the non-treated control A549 cells.

NVT/SAFRVBRGRICKDRERHRE

Heating PTL
A &, > Degradation

5 B ubiquitin

[Fopr2 1 =[5 T jom (09) 000
| D)

Serine residueis
‘ sphory\aled

Thermotolerance 1

Apoptosis

Human lung adenocarcinoma A549 cells with wtp53

This illustration shows the expected
antitumor mechanism of PTL and heating in
A549 cells with wtp53. Intracellular NF- < B
exist as heterozygosis with I « B o.. When their
serine-residue are phosphorylated, they become
phospho- NF- k B and_phospho- I« B «,
respectively and are activated. PTL inhibit the
phosphorylation of NF- k B. We studied whether
p53 or hsp72 take part in the induction of
apoptosis via NF- k B signal pathway when
combination therapy of PTL with heating is
performed.
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Inhibition of NF-kB was diminished after
12 h- interval, treated with heating alone.

The activation of NF-kB was inhibited by
@ combined treatment with PTL and heating.

This figure shows the western blot
analysis of the kinetics of NF- k B in A549
cells treated with PTL, heating alone and
these combination . The cells were
stimulated by TNF- « after treatment,
because intra- cellular NF- k B were inactive
in state. The activation of NF- k B were
inhibited right after treatment with heating
alone as shown No.@, but not inhibited after
12 hour- interval as shown No.@. But the
combination treatment induced continuous
inhibition of phospho-NF- « B shown No.®)
and @.
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