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Effect of colloidal radioactive gold (1%Au)
on Yoshida ascites tumor cells
Part 2
Inhibition of mitosis, changes in the relative proportions of the phases
of mitosis, incidence of abnormal mitotic cells, and effects
on resting stage of cells after injection.

By
Takeo Mimori

Department of Radiology, Faculty of Medicine Tohoku University
(Director: Professor Yoshihiko Koga)

To study the effect of 1%Au on Yoshida ascites tumor cells, *Au in doses 2.0~0.3 mc
were intraperitoneally injected. After injection ascites were withdrawn at certain inter-
vals, smeared, stained with Giemsa-stain. Mitotic cells per 1000 tumor cells (Mitotic
index), the relative proportions of the phases of mitosis, abnormal mitosis were counted
in each sample. Morphological changes of resting stage of cells were also examined.

The obtained results were as follows:

1) Post-injection mitotic index.

The effect of 1%Au on mitotic index were sumrmarized in 4 stages.

a) Rapid decrease of M.L. in the 2nd hour after injection.

b) Gradual recovery of M.IL in the next 24th hour after injection.
¢) Fell down of M.I. on the 48th hour after injection.

d) Increase of M.I. since 96~120th hour after injection.

2) During the decreasing stage of M.I, a decrease of early prophase figure and an
increase of ana-telophase were recognized.

3) Incidence of mitotic abnormalities such as chromosomal bridge, fragmentation
increased in propoftion to the injected radioactivities. Sticky bridge in ana-telophase
and appearance of cells containing some little daughter nuclei were to be especially
noted.
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4) Changes seen among resting cells were small vacuolization in cytoplasma, trans-

figuration of nuclear form into irregular shapes. These changes were recognized since

40 minutes after injection.

- 5) Minimum effective radioactivities on mitotic inhibition were roughly estimated
to be 0.5 mc per rat, when the tumor cell dose were about 60~130 rads during in the

first one hour.

6) Inflammatory cell exsudation into ascites such as macrophages, leucocytes, lym-
phocytes were seen soon after injection, and macrophages containing dot-like 198Ay

‘particles were recognized frequently.
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Fig. 1 Mitotic index and the proportions of the
phases of mitosis (non injected)
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Fig. 2. Mitotic index and the proportions of the
phases of mitosis (2.0 mc injected)
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Fig. 3 Mitotic index and the proportions of the
phases of mitosis (2.0 mc injected)

%)
100

=H)

—

=
T

Ll
H H »

$ 2 ; 3 : g
T | e | o Ty .
Hours after injection

" Mitotic cells/! 1000 tumor cells

DEFEZRL T3, LHEH, B 5h2
HETIEICEILR A B R,

2 Rl DU 24 RERBSE D ZE( L Fig. 3127440 ¢
Th3.

Bl 5 2 RefHILIEE 8 BrRlEx 24 mATE 2 L < R
DLTHY, 128D > ML OHRE MR
BB HNEAY, 24T ML 3 E510% 5
LTw3. MH. Tix MBwiidil, #igisck
BITHIMERL T3, SO ED 293z
S U TR T B 23 8 R LIGE C13Fh A L 258
ZIRL TV,

24D A B iz Fig. 4 KRy ©
B35,

ENH 1205 X D24 BWCEDT 4 b A 7=
M.I. D=7z ZEHE I 2 BB BURET
L TFaA ERTE. IEEAIIE D 2L QR L,
DEIABLITAA EEY b=, MM H. 25k 3
ZEVEEETHB. ORMAREN4HEEEE
SHEXWEARBHOALN T B35 Y7L,
SEEBDA bR E STEET B Y7 &
T 3. 5 HELEO MH.Izou ity
DRICZRRED b .

AR T e



FRFI384= 1 A25H

Fig. 4 Mitotic index and the proportions of the

phases of mitosis (2.0 mc injected)
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Fig. 6]Mitotic index and the proportions of the
phases of mitosis (1.0 mc injected)
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Fig. 7 Mitotic index and the proportions of the
phases of mitosis (1.0 me injected)
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Fig. 10 Mitotic index (Recovery stage) (0.7 mc

injeted)
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Fig. 11 Mitotic index and the proportions of the
phases of mitesis (0.5 mc injected)
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Fig. 12 Mitotic index and the proportions of
the phases of mitosis (0.5 mc injected)
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Fig. 13 Mitotic index (Recovery stage) (0.5 mc
injected) s
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Fig. 14 Mitotic index and the proportions of
the phases of mitosis (0.3 mc injected)

)

100
80
60t

T 20 40 60 90 120
Minutes after injection

B B EARD s S AR FRT.
6. 0.3mc FEAE
0.3mc FEARHIHR % 1204330 ML EU
M.H.»Z(tix Fig.ldizm3mme ¢h 3.

Bl HiEARE ML GBEORD ¥R L0T Tk
#122%. 1205 THEMTHS. M.H. OZfb
T, TR RS 2 RE 2w REiHIE
s A EFRT. BIKHE, FRERGEAEE0SER
R s % RT BT U DEISER L 2. pHEIR
BELWEERZWRR S RO L T 3.

2 RERLIEE 2 ki Fig.15 2R L TH B2,
M.IL Wik L T I3 B C1x35% 2 = L,
Z OB C IR L T20% %2 RT, 2HHE

HARE AR AN W24 H105
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Fig. 17 Incidence of abnormalities in mitotic
cells (1.0 me injected)
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Fig. 18 Incidence of abnormalities in mitotic
cells (0.7 me injected)
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Fig. 19 Incidence of abnormalities in mitotic
cells (0.5 me injected)
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Fig. 20 Incidence of abnormalities in mitotic
cells (0.3 me injected)
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Illustration of micrograph of ascites smear, All smears stained with Giemsa-stain

21, 90 minutes after injection (2.0 mc of **Au)
Chromosome dispersion in prophase and transfiguration of nuclear form.

22, 13 hours after injection (2.0 mc of “*Au)
Tumor cells are poorly stained, stickness of chromosome in metaphase and sticky bridge
in anaphase are seen.

23, 19 hours after injection (2.0 mc of 8Au)
Typical sticky bridge, fragment of chromosome in anaphase and macrophages about the
tumor cells are seen.

24, 24 hours after injection (2.0 mc of '*"Au)
Minute vacuclization in cytoplasma, leucocytes, erythrocytes macrophages containing
¥SAu particles are seen.

25, 24 hours after injection (2.0 mc of '**Au)
Swelling of cells, vacuolization in cytoplasma, large tumor cell containing some daughter
nuclei are seen.

26, 90 minutes after injection (1.0 me of **Au)
The cytoplasma is poorly stained, transfiguration of nuclear form, leucocytes, macro-
phages about the tumor cells

27, 24 hours after injection (1.0 mc of **Au)
Sticky bridge and chromosomal fragments in anaphase, macrophages about the tumor
cells are seen.

28, 24 hours after injection (1.0 mc of **Au)
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Chromosomal fragments in anaphase.

Fig. 29, Vacuolization in cytoplasma.
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Amitosis-like nuclear division (arrow) and polynuclear tumor cell.
Fig. 30, 48 hours after injection (1.0 mc of '**Au)
Tumor cells are almost faded out. On the contray, numerous leucocytes and macroph-

ages are seen.
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