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E ¥ B 78 35 28 ; 23 38 51 B
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aum 3 i 3 ] 10 11 5 6 8
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58 i 8 26 22 25 23 19 13

& # 100 100 100 100 100 100 100

30mg/ 100 g 3 . W SLH B 35 4 2

A0 1R 2 5 i 1 3 6 9 12 24

E ¥ B 84 40 36 30 34 42 58
A 6 18 30 36 29 28 16

and W 4 22 10 10 6 4 10
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W o# 5 16 10 20 25 18 12
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Dz
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1213
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EHICXMRHE 2175 &, SRR EHIRD
U 1~ 3 R A0 i D —85% R & R
fE& 227, FOBEIIEEIE L TI2EMSZ
SR fEEEE L 7.
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FERGRIMIAE 12 {6 BERHEA AL E AR 12 7 L
7=, _
W FHAZL AR DOTEREIIZE LI DT 2 B 2 X
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. ZOHE<T VIR L XBOTHE D 5B 5
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b, 2 XEROSTIMHICKE LT b Hiz 208 22 [
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T, S XEREIRESC R L TY, FOEE
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WERUER
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IS TBE 1 RERAEE S b 12K RS 3 T L 7=,
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6 FERIEVC BT T B, RBCHEEIR UK
BRI B {h, 5 9IS RS EcET
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iz & 2 A0k, 1B, BHREo BNy
Rbh, 81RUE 27T ¢ 30mg/ 100¢
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RFINE 7 = —VEROM T KA I3 sd 3
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38 ¥ #Et L0.04mg/ 1008 (RIAI%K) ¥ I
ISP ST 2 Mg SBL s LT S A 8y
BITE R ES S, anZ7BE7 <—VBRO iR
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7. 7—NBOBHWE R a 7RO Yo BE
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SHEOEEE PHUSIADER 1 L L5 L, il
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AbNB, Fi, PIZSEEECHET % R,
%, KER B SESBBFEOBIMT 3 ~ 6 FEillE
nTEmRA LN, ZOBAOSTPHEIZHILC
HBEWBEOMPEOBIM L BN TAEL, any
BATCAYVA 7 VRAHOEREZ T L LIk
DTS EER F BRI L2 DL EX BT
¥ CtH 5 S.Barnett’? 35D ERI-BWT Kr-
ebs cycle RHZNH UTHEL 1 AEREL 2L
EEBELTNB,

WIZXHE a TR EOPERHDE RO WTH
T

I NTBERE LB XERRA T B R X R
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VB, o 7REEE OEBICHR Tk restorati-
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AREZEEHEE 2R $19% 565
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7 REHFORCBIENS, Zik S 0 5280 E1E
WRWWEFRISECIREIC S B 720 a3~ 7 BEH O
ERBBENZDDLBI NS, D kDL any
Bl ARIENID e LT o2 EEY L,
72X E OBERIZB T RCEED(EEZAD
2. ZOaANTBROFHEN 7 = —VER~ D HE
TEIEL =58l s 5802 R4 » 2 it
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723 <m v B 2 fv TG L7z,
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Studies on the Combined Effects of Radiation and Various
Chemicals on the Mitotic Cells (13th Report)
Effect of Combined Use of X-rays and Saccinic Acid

By

Toshiyuki Fujimatsu
Department of Radiology, School of Medicine, Hokkaido University
(Director: Prof. M. Wakabayashi)

The present paper describes the effects of succinic acid and its combined use with
X-rays and malonic acid on sarcoma cells.

The material for the study was the MTK sarcoma III of rat, 3-4 days after
transplantation. Aqueous solution of succinic acid was injected in the peritoneal
cavity of the rat.

The effects were estimated by observation of three features: the frequency of
mitosis, the difference of each mitotic phase in number, and the frequency of
abnormality of chromosomes in the metaphase.

The following summarize the results of the observations.

1). Succinic acid caused increase in the mitotic cells of the sarcoma remarkably.
Mitotic cells in the prophase and metaphase increased in correspondence to the
mitotic index and those in the anaphase and telophase showed like increase a little
later. The extent of the increase of mitotic cells wes almost the same when
10 mmg/100 g to 68 mmg/100 g succinic acid was injected.

In the metaphase, abnormal chromoscmes showing signs of stickiness or coalesence
were observed.

2). Injection of succinic acid before X-irradiation restored the mitosis under
control of X-irradiation.

3). Injection of succinic acid after X-irradiation restored the mitosis remarkably
when it was performed at three hours after the irradiation, otherwise it is useless.

4). The combined use of succinic acid with malonic acid resulted in antagonistic
effect upon the control of mitosis by malonic acid. That is to say, the succinic acid
restores the mitosis.

5). In the combined use of succinic acid with malonic acid together with X-rays,
succinic acid. did not show any effect toward a restoration of mitosis.
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