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1,2-Bis(4-isobutoxycarbonyloxymethyl-3,5-
dioxopiperazin-1-yl) ethane (MST-16)
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Fig 1. Effects of MST-15 on cell cycle of leuke-

mia L 1210 cells, Labeled mitoses after [3HITdR
(0.74 MBq/mouse) and ip MST-16 (50 mg/kg).
Control (0); MST-16 (®), n=6, X+SD,

FIZ5 400 PLM g2k B B 2R [ TR B 4.
Pric o 34 40 e b B B dlnge, B0 5. 1R,
B2 36h Akt B, Te, Tay K Ts XS
HOZH A W 3E 4,

MST-16, WM. Z I ik 7R R kX
To, M1 Ts BB W5 To, F1 Ts™, IXd6 £
/N B 15 R, 45 5 41.ip ["H]TdR 0.74 MBq/
B, fEBIKIRIE, ip Bk/KAL 8 0.7 mg/kg, 4
4h 1k, 0.5hFEEKEN, BUARRZ Y.
R I R BB K i o R AT B W, B
ta, Bt 1000 40fe, ZeikRI PRI 4 R/ Al
Bk Aricgnie 2 b3 (LIC/ULIC), x| A [A)
TEEI(E 2),

FEATOKMIRSGE, Sl sdrid, FA
M A 41 fled 38 B, ER LIC/ULIC 25 S/(G 2 +
G1+G o), FER [\ 1 #E%8, G240t
M, HEFE. AWEANCHITAR 3 LG Bkoid
AN AN Taye 253 —4 Ta, J7, R 1E4000
HIEAMML, LR T EE. A ERER] 0 A [A]
H Tse HBNZTHAEH LA FTE Ta, M0



Ts, Z5RME2, %1,
MEIRFTEH,: WK P L EK T, &
Tsy, {8 Ta, Ko Ts HIE K L 115, SIEHE
FAECIT WIS, BB TRIERE, PRk
X Ta, FoH WHE AR, {HHEK Ts BRI B
(% £ 1.3 £%), MST-16 Wi % #E K Tayy X
Ts Ve RS 53 T HAh =25,

t
5 120
—_—
o we
3= .
oo 1004
o0

a
o
—~ e gy
—
LA
O e

<
hale) 6()<
L4
—~ o
© A
5
@m A0 Probimane
—
o Razoxane
o "0_

<
3% ICRF-154
oy Control
& 0
) a e 16 20 24 28
Time (h)
Fig 2. Effects of ip MST-16, probimane, razox-

ane and ICRF-154 (50 mg/kg) on T, and Tg of
leukemia L 1210 cells, The ascending limbs of the
curves stand for T, and the descending limbs for
Ts.

Tab 1. The length of G 2 and S phase (Tg,,

Tg) of leukemia L 1210 cells after ip MST-16,
razoxane, ICRF-154 and probimane (50 mg/kg).

Drugs T, (h) Tg(h)
Control 2.1 10.5
Razoxane 4.0 21.0
ICRF-154 3.5 17.5
Probimane 2.0 24,0
4,0 16.0
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Fig 3. Effects of MST-16 on G2 cells into M
phase of leukemia L 1210 cells. Mitotic indices

after ip MST-16(50 mg/kg) or colchicine (0.7 mg/
ke). n=g, X+SD. *p>0.05; **p<C0.05;
***p<0.01.
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Fig 4, Effects of MST-16 on G 1 phase of leukemia
L1210 cells, Labeling indices afier continuous
[PHITdR labeling and ip colchicine (0.7 mg/kg).
Control (o); MST-16 (e 50 mg/kg, ip). n=8g,
X+SD. *p>0.05; **p<{0.05.

ST HOKILGRE, VLI TM M4 G 1
UL, AN G 1 A A S M. B
WG RS, LLMTFe, MG 15 41 4



372
PEN S #ARF, LIK(E, HTEHEH RN To, =
3h, FHZAGHARLI A SRR AMEE, 3
G1mipthitEt N S, i To, LK,

% G OXdBaE B W B d 9 FR/NR
6 5, 4 Fg 4hip[*H]TdR 0.18 MBa/fR, 3t
7R, 6 IKINE/KIESY, MEA BRI
LI &4 EAEFRiC 4m g 45t 3 (& 5 ).

80

70 ’ O Qe O

.eo !,/ ‘

Labeling index (%)
S W
. ) (@]

Tice (1)

Fig 5. Labeling indices of leukemia L 1210 cells
after continuous [2H1TdR labeling, ( ¥ )ip [*HJTdR
0.18 MBg/mouse, (4) ip MST-16 50 mg/kg.
n=_;§

W CHITAR 7, LI&#E 17, =
16 h k3P, BRASEER R 47 18 4 il
Go#min, 45 32.5%. & BB s
Fa R R 0580 G o 91 40 i, £951.7%, 53
FRABY [ R 3R 2. 7% 48 th LR, 3
B MST-16 % G 0 W48 3505 /E R,
15 it
A BT, MST-16 % L 1210 40
Tay, Ts & To BHEKAER, MMSH Te it
Feo XEREA AR GIMOR 40 e 3 AR REZ
—, MST-16 3} G 0 i4nfn TG #ifs1ER], WIAE
BB P, G261 HEA
R TR, 4 e B 3 AMIE S #l
0 KSR ENTEYRKFY, MST-16 1
B i i =R AL, ikl DNA &
B, $EM, MST-16 18y iX — {F S 8 Te, &
To, WEEK:, £ 40 Ju R BEidE N DNA & R F0
A2, ARz M.
Wk, LTEkE, PR kiR MST-16 &

M54, BT HE&W LF AR E, 515 To,
B Ts WAER WA R, W IE & DAL
G2, $3% Tao, 2E 5 G 2 M40 o HE
B, HERW G 2 Mmbai S35 R e I
BT HManin, HARTEERN G 2 BHE{EH
R H R R A R R R R 2 - R
SrgesRIg. MST-167E4% G 2 Ajluim M YL
%, HIEK Ty, HX—EMEMK To, & Ts
Jyik. P27~ MST-16 th77 FHEF G 2 BAm Ay 1E
B, T LT BB SR 0 ) TR A e 3 B A R AL
4 254 [ERE B MR Tsy, DAPE X0 ik
BPER 3. iBA S I DNA & Rgim, HTF
DNA &2 s #pr w7y, FrPl DNA &
AL A 8K - B e 43 24 R0 i B R 4 B
EF R 4 Zind) DNA &8y B IR R H
5G 2 MR IEIxR, WEHRE.

8 F X B

1 Creighton AM, Hellmann K, Whitecross S.
Antitumour activity in a series of bisdiketo-
piperazines. Nature 1969; 222 : 384

2 SRELGR, A, ERW. EalE. R
BIHARTER . BTN R DIRER T .
rE 2 B4R 19875 8 ¢ 369

3 Cai JC, Shu HL, Tang CF, et al. MST-16
and ZSB-21, new antitumor agents. In: Ishi-
gami J, ed. Recent advances in chemotherapy.
Tokyo: Univ. Tokyo Press, 1985 : 582—4

4 Wheeler GP, Bowdon BJ, Wilkoff LJ, Dul-
madge EA. The cell cycle of leukemia L1210
cells in vivo and in vitro. Proc Soc Exp Biol
Med 1967, 126 : 903

5 Maekawa T, Tsuchiya J. A method for the
direct estimation of the length of G1, S and
G2 phase. Exp Cell Res 1968; 53 : 55

6 E4ZE, R, SREDR, ZEFEFER/NR

Fings L1210 4ufushl) a0, WpE 24

gk 19853 6 : 195

Hartmann NR, Dombernowsky P. Autoradio-

graphic and cytophotometric analyses of the

resting stages of the L1210 ascites tumor.

Cancer Res 19743 34 : 3296

8 Terasima T, Yasukawa M. Synthesis of Gi
protein preceding DNA synthesis in cultured
mammalian cells. Exp Cell Res 1966; 44 :
669

-3



9 Donnelly GM, Sisken JE, RNA and protein
synthesis required for entry of cells into
mitosis and during the mitotic cycle. Ibid
1967; 46 : 93

10 ] 4, EHBE, sk, %, MST-16 % L1210
fffuin EAC iy DNA, RNA fEARA
BRI, FTHEEALK A 19895 24 (1)

11 Edgar DH, Creighton AM, ICRF 159-induced

Acta Pharmacologica Sinica

1988 Jul; 9 (4)

373

cell-cycle perturbation {n vitro: its relation-
ship to inhibition of colony-forming ability.
Br J Cancer 1981; 44 : 236

12 Taylor IW, Bleehen NM, Changes in sensitiv-
ity to radiation and ICRF 159 during the
life of monolayer cultures of EMT6 tumour
line. Ibid 1977; 35 : 587

1 369-373

Cytokinetic effects of 1,2-bis(4-isobutoxycarbonyloxymethyl-3, 5-
dioxopiperazin-1-yl) ethane (MST-16) on leukemia L 1210 cells in

mice

HE Hua, WANG Mian-Ying, ZHANG Tan-Mu

(Henan Medical Institute, Zhengzhou 450052)

ABSTRACA MST-16 is a new antitumor
agent, which was first synthesized by Cai
JC in China. The cytokinetic effects of
MST-16 on leukemia L1210 cells were
studied with autoradiography and stathmo-
kinetic technique. By means of the method
of percentage of labeling mitosis (PLM),
the values of the cell cycle of logarithmi-
cally growing cells were obtained: T¢=16.5
h, Tg;=2.1h, Tg=10.2h, Tq,=3.7h, and
Ty =0.5h. The PLM curve became irregular,
flattened and shifted to the right, and the
prolongations of T¢, Ty, and Ty after the
treatment with MST-16 were evident. With
mitotic index (MI) method, the blockage
of G 2 phase cells to M phase by MST-16
was shown. Using the pulse or continuous
labeling technique, Tq,, Ts and Tgq, were
estimated as 2.1h, 10.5h and 3.0h respec-

tively, and the prolongations of Tg;,» Ts
and Ty, by MST-16 were further proved.
The percentage of the cells in G( phase on
d 9 was 32.5% after continuous labeling
for 24 h, and MST-16 had no detrimental
effect on them. Razoxane and 1,2-bis (3,
5-dioxopiperazin—-1-yl) ethane (ICRF-154)
could prolong both T,, and Tg but ICRF-
154 was less potent at the same dose level.
probimane could prolong Tg and elicited no
effect on Tg,.

KEY WORDS 1,2-bis (4-isobutoxycar-
bonyloxymethyl-3, 5-dioxopiperazin—-1-yl)
ethane (MST-16): razoxane; 1,2-bis (3,5-
dioxopiperazin-1-yl) ethane (ICRF-154);
probimane; leukemia L1210: cell cycle:
autoradiography: inbred DBA mice



