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Studies on Thorotrast
Report 2: Measurements of q- and ¢-Ray Activity in Mice

Shigeyuki Okawara
Department of Radiation Biophysics, Atomic Disease Institute,
Nagasaki University, School of Medicine, Nagasaki
(Director:  Prof. S. Okajima)

The experiments are made with the use of SM mice of 40 heads, weighing about 20 gm. At 4, 6, 14,
24 and 72 hours after intravenous injection of 0.5 cc of thorotrast, each mouse is sacrificed and each organ
is removed immediately, and then the ¢-ray activity is measured by the scintillation counter (NaI(T,)
2% 2, well type) and the q-ray activity in the blood is measured by the autoradiogram method.

Observations are made on the changes of the activity with time. The following results are obtained.

1) The total «y-ray activity decreases rapidly with time. The observed activity is 49 per cent of the
control 24 hours after injection, and 35 per cent after 72 hours. From these results and the fact (see
Report 3) that the ThO, deposited in the organs is negligibly excreted, it is estimated that the considerable
quantity of the daughter nuclides which are produced from the ThO, deposited in the organs, are excreted.

2) The e-ray activity in the each organ other than the bone decreases rapidly with time after in-
Jection, and it is estimated that the metabolism of Th-products in the liver and spleen differs from that
in the bone.

3) 24 hours after injection, the value of 82 per cent of the total activity in the mice is counted in
the three organs (liver, spleen and bone), and the value becomes about 86 per cent 72 hours after in-
Jection. The distribution ratio of the liver, spleen and bone is 43:26:31 respectively 24 hours after
injection, and the ratio becomes 39:17:44 72 hours later.

4) With the help of the autoradiography, it is found that the number of the «-decay nuclides in the

blood decreases rapidly with time and becomes a constant value after a certain period.
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Fig. 1. X-ray picture of mouse into which
0.5cc of thorotrast was injected
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Fig. 2. Relative activity of 4-rays in each organ
in which thorotrast is deposited, as a function
of duradion of burden
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Table 1. Relation between activity in each organ and duration of burden
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|~ Duration of
Organ “‘“\Eurden 4 hours 6 hours 14 hours 1 day 3 days
| Activity —
Activity (cpim) 3624 2830 2300 1433 723
Spleen Ratio 1 0.79 0.63 0.395 0.210
Liver Activity 4644 5842 3760 2354 1654
L Ratio 1 1.25 0.79 0.51 0.36
] Activity 14 4 2 [ 3 5
S Ratio 1 0.28 0.14 0.21 0.35
" Activity 1008 740 584 549 117
Intestine | R o 1 0.73 0.57 0.58 0.16
Lune Activity 394 1048 350 112 174
UL Ratio 1 2,66 0.89 0.28 0. 44
B Activity 1554 1597 1826 1726 1817
one Ratio 1 1.03 1.18 1.12 1.17
Skin Activity 934 818 164 134 153
: Ratio 1 0. 0.18 0.14 0.16
. Activity 1156 411 410 362 134
Kidney | Ratio 1 0. 0.35 0.31 0.11
ReREE 4 R E 2. 66 & 2207228, Dlgsix 4 2. control {EIZ543 58S activity mZ(k

REfHE & b D/ANEWEE 2072,

activity (X & AT 2B R b2,

K2kl == 10)

JeBESL: Table 2 U* Fig. 3 & 7z o7,

control ¢ activity (XFEIIZ X WZEF D

Table 2 Ratio of activity to the control and distribution ratio of the

liver, spleen and hone

: B s Total activity Total activity Distribution
Dfu:l;aucireln Organ ;r__~—0t81 actli\my of 3 organs of 3 organs ratio of
ot bure o Control Total activity 3 organs

Control 1 !
Liver 0.47
4 hours | Spleen 0.98 0.72 0.74 0.87
Bone 0.16
Others
Liver 0.57
6 hours |_SPleen 0.95 0.7 0.80 0.28
Bone 0.15
Others
Liver 0. 47
14 hours =plecn 0.69 0.54 0.84 0.30
Bone 0.23
Others
Liver 0. 43
1 day | _Spleen 0.49 0.41 0.82 L)
Bone 0.31
Others
Liver | 0.39
3 days | _SPleen 0.35 I 0.31 0.86 I
Bone 0.44
i Others
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Fig. 3. Ratio of n-ray activity of 3 organs
(liver, spleen, bone) to the total in the
body or the control
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control)zs&f L, 4 B ¢#90. 72, LUT 6 B ©H9
0.75, 14B3RH C#0.54, 2438 T#0.41, 3H T
#0.31 & x27= (Fig. 3—2).
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4 activity QRIS RZ W CHD BN B3ER
27,
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NE 4 ERIEE R RE T, FRIEL BRI, RUE
D456 T XG4T 1 37 1 16T H 07228, FOHER
OFERBIZE Y, BOLDH 2 EAREINL, 148H
G547 1 30:23, 1 HCREE43:26:31, BHIZ3H
CIEWE30 1 17 1 43 THo7z. (Table3d )
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Table 3 Distribution ratio of 3 organs (liver, spleen, bone)

o . Total activity SIS
| Dupien | Number | Orgn | AU | THNIELY | os omen | DLt
! i vivisection Jm_]e:cted amount the whole lfody 3 organs
| | Control 13615 1
} | Liver 4644 0.47
| 4 hours ] ]S}g]l’]es " ?ggg .38 0.74 g %g
Others 3506

[ Laver 5842 0. 557

o | o g | B8O em | em | gh
Others 2606

Liver 3670 0. f:'T

14 hours 6 Spleen 20 0.69 0.84 0.0
Others 1508

Liver 2354 0. ﬁr3

1 day 6 Soleen e 0.49 0.72 P
Others 1207

Liver 1654 0. 40

3 days 6 g e 0.35 0.8 g7
Others 633

— T0 —




FRAN414 1 H25H

1LOF

0.5

total activity

Relative activity in blood

."\..‘_-_._-—.--__ P Y
0 5 10
Days

Days after injection

Fig. 4. Relative activity of a-particles in the
blood, as a function of duration of burden
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