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[ Abstract) Methods The He-
pA cells were divided into four groups, and placed respectively in 37°C , 40°C , 42°C and 44°C. Each group was heated for
Results
were in S phase and G2/M phase. At 40°C, the cells proliferated more actively and the number of cells in G1 phase was

Objective  To study the effects of hyperthermia on the cell cycle of tumor cells.

1, 2, 4 and 8 hours, and tested by the flow cytometer. At 37°C, the cells proliferated actively and most cells
decreased. At 42°C, the proliferation of the cells was inhibited. The number of cells in G1 phase was increased and that in
G2/M phase decreased. At 44°C for 1-2 hours, the inhibition effect of hyperthermia on cell proliferation was enhanced.
The number of cells in G1 phase was increased and that in G2/M phase decreased further. At 44°C for 4-8 hours, the inhi-

bition effect of hyperthermia on cell proliferation was weakened. The number of cells in G1 phase were decreased and that

s

in G2/M phase increased markedly than at 44°C for 1-2 hours.

Conclusion The moderate hyperthermia(42-44°C') has a

remarkable inhibition effect on proliferation of HepA cells and keeps them arrested in the G1 phase.
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BEE1x10° ~10° /ml, AFENL 2 ml 4328 A 48 H %
FRLH, A 48 10 HepA #fifif 43k 37°C \40°C \42°C Fl
44°C U4, B2 12 1,

— iR A EE

BRI (LSRR )4 A, WS KR



AR B A 5 AR J ks 2002 4F 3 5 24 4555 3 1

Chin J Phys Med Rehabil, March 2002, Vol. 24, No.3 - 145 -

S ZE 37°C 40°C 42°C 1 44°CHF2E 4 h LU L, 8K
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253t PLYL A, % FH FACScan %13 240 94X ( 35 E Bec-
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37°CHY, BRAEA: B B 254 F 55 32 1 HepA 41 i
TE A4S 8] A5 A X 8 502 25 0 BT JC W S B 4 ) 24 5
(P>0.05), %1,
F1  37°CH] HepA 4 /e fis A A4 MR IR (x £ 5)

FisJ [ Gl S G2/M

1h 16.89 £3.70 41.09 £3.14 42.02 +1.04
2h 17.93 £5.00 41.15 +11.37 40.91 +6.71
4h 17.36 £2.94 43.80 +6.78 38.84 £9.21
8h 22.75 £4.42 33.40 £14.5 43.85 +11.01

40°C I} HepA 4 i 45 B0FE 45 ek 1] 5 1] TG BH 5 %) 21
B 2ZR(P>0.05), W32,
F 2 40°CH] HepA 47540 M R4 0 rh o685 (& £ 5)

FisJ [ Gl S G2/M

1h 16.83 +1.87 42.47 +2.35 40.70 +4.18
2h 15.29 +4.27 45.56 +2.41 39.15 +1.89
4h 17.62 £0.49 36.25 +5.60 46.12 £5.19

8h 15.75 2. 11 45.37 +11.94 38.89 +14.04
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F 3 42°CH] HepA 407240 M R4 0 b O 88 ( £5)

FisJ [ Gl S G2/M

1h 27.93 +3.27 44.80 £7.20 27.27 +10.46
2h 26.15+3.46 49.86 +0.51 23.99 +2.95
4h 25.97 £2.95 48.80£1.79 25.24 £1.40
8h 29.03 £2.82 49.31 +1.37 21.66 +£3.07
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P[] Gl S G2/M

1h 34.58 £3.17 51.94 £2.08 13.48 £1.22
2h 33.19£6.72 47.06 +4.75 19.76 £2.19*
4h 20.93 £0.56 * * 47.11 £2.55 31.96 £2.16" *
8h 23.16 £0.51 " " 49.03 +1.90 27.80£2.28" "

.5 1h ML, * P <0.05, * * P <0.01
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o Gl S G2/M
37°C 18.73 £2.35 39.86 +3.89 41.41 £1.82
40°C 16.37 £0.91 42.41 £3.76 41.22 £2.92
2°C 27.27 +1.274# 48.19 £1.99 24.54 £2.03#
4%C
1~2h 33.89 £0.70# 49.50 +2.44 16.62 3. 14#
4 ~8h 2.05+1.12%*  48.07 +0.96 29.88 £2.08 * #

5. 5 37°CHIL P <0.01;54°C 1 ~2 h Mk, * P<0.05; ** P<0.01
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0.05) . 42°CH}, 5 37°CHHHHLL. Gl &5 T 8. 54 148
B AMIREN T 46% (P =0.00073) ;S Wi 18.33M8
B AN T 21% (P >0.05) ;G2/M W R T 16.87 4
FRR, AR T 41% (P =0.000019) , 44°C .1 ~2 h i},
55 37°CHIAHEE . G R T 15. 16 N85, 40 s hn 1
81% (P =0.00094) ;S W4 1 9. 64 HEEL, A0 1
24% (P >0.05) ;G2/M I N FE T 24.79 M85, Ay >
T 60% (P =0.00028), 44°C 4 ~8 h I, HAH 4540 5
1~2 WA & A T %% A 1) 37°C IR A s, HoAn
MZS 1 ~2 h BHAHE . GL IS T 35% (P =0.006),
G2/M ¥ H1 T 80% (P =0.0359) ; 5 37°C BHAH L . G1
G T 18% (P >0.05),G2/M MW/ T 28% (P =
0.00234) ,
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TFHYTEPE, Bl HepA A0AEHTEE T G1 1, HA SCHLHIA
TR Fe R At e 4 L A s e, FRATTIE AR 3 —
AT

& % x

1 U, 2. AN T SRR IR (LEE) . EAMNE SRR
43HE, 1998, 19, 271- 273.

2 Yonezwa M, Otsui T, Matsui N, et al. Hyperthermia induces apoptosis in
malignant fibrous histocytoma cell in vitro. Int J Cancer, 1996, 66: 347-
356.

3 Sakaguchi Y, Stephens LC, Makino M, et al. Apoptosis in tumors and nor-
mal tissues induced by whole body hyperthermia and in rats. Cancer Res,
1995, 55 5459- 5467.

4 Yu DJ, Liu RG, Zhou JP, et al. The effect of hyperthermia on DNA in
mouse HepA cells — an analysis with computer and observation with EM. ]
Tongji Med Univ, 2000, 20; 268- 272.

5 Nigg EA. Cyclin-dependent protein kinases: key regulators of eukaryotic cell
cycle. BioEssays, 1995, 17 471- 480.

6 Nishita M, Inoue S, Tsuda M, et al. Nuclear translocation and increased ex-
pression of Bax and disturbance in cell cycle progression without prominent
apoptosis induced by hyperthermia. Exp Cell Res, 1998, 244 357- 366.

7 Yokoyama Y, Saito M, Saito T, et al. Synergistic antiproliferative effect of
delta 12-prostaglandin J2 ( delta 12-PGJ2) and hyperthermia on human
esophageal cancer cell lines. Hum Cell, 2000, 13 23- 33.

(s H 459.:2001- 10- 09)
(AR SCH AR . SRR



	144.pdf
	145.pdf
	146.pdf

