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Induction of Cell Death by Cis-diamminedichloroplatinum (II) in a
Human Testicular Seminoma Cell Line (JKT-1)

Takakazu MATSUKI

A human testicular seminoma cell line was treated with cis-diamminedichloro-
platinum (II) (CDDP). Treatment with CDDP resulted in rapid and concentration
-dependent cell death or decrease in cell numbers, confirming that CDDP has a
strong anticancer activity against seminoma cells. The tumor cell nuclei showed
fragmentation that was more pronounced at a high CDDP concentration. Cell cycle
analysis after CDDP treatment showed that cells accumulated in the S and G 2 /M
phases, and that there was an increase in the number of hypoploid cells after
appoximately 12 hours. The hypoploid cells were thought to have undergone
apoptosis. Demonstration of DNA fragmentation by electrophoresis confirmed that
CDDP caused the death of seminoma cells by inducing apoptosis. (Accepted on May 24,
1997) Kawasaki Igakkaishi 23(1) : 35—43, 1997
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Fig. 1. Effect of CDDP on cell growth (a) and viability (h) of
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Fig. 2. Morphological analysis of JKT- 1 cells treated with CDDP.
Cells were stained with Hoechst 33258. (a) upper : control Oh,
middle : control 48h, lower : apaptotic cell (arrow). (b)
upper - 1M, middle : 5¢M, lower I 25¢M after 48h.
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Table 1. Persentage of cells in each cell cycle phase in JKT-1 cells treated with various concentration of
CDDP for 72h (a) and 6, 12, 18, 24, and 72h (b). Data are displayved as means+SD (n=6).
"P<0.05 : versus control
CDDP Cell cycle phases

CONCENTRATION (uM) HYPOPLOID G1 S G2/M

25 70.06713.431* 15.920+1.689" 15.790+2.163 0.957+0.219"
10 39.210+2.568° 8.0971+0.904 47.113+1.994 8.408+2.057
5 21.792+2.335" 27.1181+2.335 39.492+5494 17.620+2.460"
2 17.952+0.769° 27.677+1.553 41.031+3.444 1722714453
1 12.613+0.683" 49.578+1.420° 32.773%1.023 7.183+0.555
0.5 13.089+1.362" 56.8771t3.678 28.188+2.025 3.2731+1.540.
CONTROL 9.548+2.013 62.648+2.456 25.204+0.156 2.5581+0.243
Table 2.
CDDP Time after administered (hours): HYPOPLOID
(M) 6 12 18 24 36 48
25 958748593 11.518+0.586 17.000+2714 32.713+4.533 = 52.508+8.555 ~28.22042.692 ~
10  8.963+0.852 B.4501+0.467 11.368+1.557 7 20.738+1.235 * 23.578+4.356 * 22.548+4.632 *
§ 737841367 7560+1.119 9588+0572 15.650+2.617 " 19.418+2115 *13.382+1.020 *
2 691840533 6.367+0516 9.345+£0.638 10.657+1.411 * 14.314£2136 " 12.500+2472 *
1 848812664 7.563+1.357 B8.628+0750 9.162+1.524 14.543+4.020 “10.027+1.516
05 7.335+1.178 6.670+0.471 10.660+2957 8887+0499 12.498+2155 10.817+1.799
CDDP Time after administered (hours): G1 phase
M
fM) 6 12 18 24 36 48
25  46.217+2.090" 39.410+1.854 26.517+3.210 * 29.867+2.628 * 24.743+2.685 3474014063 *
10 41.087+2.196* 38.700+4.501" 17.320+2.658 * 20.223+2. 175 * 26.760+4.582 * 19.058+2.989 *
5 43.085+83.7757 84.105+1.830° 19.992+2.161 * 17.397+2.451 * 20.227+3.141 * 13.000+1.764 *
2  45.502+2.758" 37.823+1. 925 29.765+3.892 * 25.067+4.428 * 26.955+1.861 ©23.233+3.377 *
1 45.952+2.966" 40.157+1.480 | 36.467+3.676 * 37.710+2.567 * 37.518+4.158 " 43.718+4.122 *
05 47.368+2439 41.808+1.143" 43.083+5.942 50.550+3.773 4552742214 *48333+3.214
CODP Time after administered (hours): S phase
M
LM =g 12 18 24 36 48
25 40.883+4.621° 38425%2.158 * 49.237+2.344 * 33.788+1.561 " 24.745+6.518 39.710 +4.940
10 37.015+1.121% 43.980+3.057* 57.215+1.515 * 48.560+1.725 * 49.543+4.878 * 55.778+3.234 *
5 3561541.3807 48.742:+2.000 * 54.965+2.069 | 52.115+3.658 * 54.860+2.063 *62.592+1.919 *
2  30.473+0.854" 40.372+3.345" 44.043+6.247 ' 45330+3.930 * . 50.003+1.617 * 56.598+3.085 "
1 2691242824 37.817+1.964" 36.907+3.544 * 37.637+4.903 T 37.933+2.590 " 32.008+2.646
0.5 23.997+0.860 34.972+1.786" 30.365+2.809 " 32.012+3.224 " 34.765+2.523 * 30.688+3.430 *
CDDP Time after administered (hours): G2/M phase
M
(M g 12 18 24 36 48
25 5527+1.186  8498+0.630  5.897+1.184 293840232 " 1.788+0.384 ~ 2247+4+1.063 *
10 8002+0.608° 6.713+1.811 7.712+0.536 . 5.123+0.484 , 461511624 5527+1.465
5 B8985%0.994" 6.718+0.496 B8513+1.558 6.465+0.844 ° 8.462+2.360 *13.540+3.302 *
2 11.192+0.8627 8.088+0.8007 8.910+2.126 * 9.610+1.868 * 11.108+1.717 * 13.267+3.272 °
1 1141840818~ 8.012+0473 ° 9.635+0.608 * 9.170+2.027 * 12.448+1.152 * 977742101 *
0.5 12.295+0.725% 9.545+1.405" 8.240+1.402* 9.113+0.906 * 88571467 * 6.477+1.345 *
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Fig. 4. Apgarose gel electrophoresis of DNA extracted from JKT- 1
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after CDDP treatment,
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prepared at the times indicated
M : DNA weight marker.
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Fig. 5. Western blot analysis of p53 obtained from
6 h. (CDDP : 10gm)
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