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Studies on Thorotrast

Report 4: Metabolism of Daughter-Nuclides Produced in the Organs Containning Thorotrast

Shigeyuki Okawara

Department of Radiation Biophysics, Atornic Disease Institute,

Nagasaki University, School of Medicine, Nagasaki

(Director:

Prof. S. Okajima)

Amount of 0.5 cc of thorotrast(produced 1.5 years before)is injected into SM mice intravenously.

After a certain period the mice are sacrificed and the ¢p-ray activity of each organ removed is measured

at intervals of 24 hours for 30 days. By using of these values, the build-up curves are made. From

analysis of these curves, the quantity of the daughter nuclides excreted from the organs, is estimated.

The excreted quantity from the liver and spleen has a tendency to increase with time between injection

and sacrifice. On the third day after injection, about 71 per cent of the daughters in the liver and

about 75 per cent in the spleen are excreted.

reabsorbed from the liver and spleen is more than the quantity excreted from the bone.

In the case of the home, itis thought that the quantity

On the third

day after injection a quantity of about 117 per cent of the daughter nuclides which are preduced in the

bone is counted.
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Days. atler vivisoction

Fig. 1+ Buil-up curves the liver
and the spleen

Table 1 Change of activity in organs after sacrifice

|~_ Days after
Duration © vivisection| ( 1 2 4 5 8 11 15 20 25 30
of burden
Organ !
Liver 1 | 0.70, 0. 67 0.65 0.74 0.82] 1. 01f 1.07| 1.13/ 1.14| 1.15] 1.16
4 hours ‘ Spleen 1 | 0.78 0.700 0.74 (.81 0.88 1. 08| 1.12) 1.16) 1.18 1.20] 1.21
| Bone 1 | 111 1.16] 1.18 1.16 1.12 1. 04, 1.03 1.06/ 1.08 1.07| 1.08
| Liver 1 | 0.8 0.78) 0.77] 0.84 0.90 1. 04 1.12( 1.14) 1.16 1.17[ 1. 19
6 hours | Spleen 1 | 0.82 0.81| 0.81) €.94 1.02 1.14] 1. 220 1.25 1.27) 1.29 1.28
| Bone 1 | 1.71] 1.16/ 1.18 1.17 1.13 0.98 0.96 0.98 0. 97 0.98] 0.98
| Liver 1 0.96/ 1.11) 1.24] 1.36] 1.45 1.59 1.68 1. ?0| 1.79] 1.80] 1.83
14 hours Spleen 1 0.92 1.06 1.18 1.24| 1.32| 1.54 1.60 1.68 1.72| 1.7T6 1.78
‘ Bone 1 1.14) 1.20 1.22) 1.21) 1.18) 0.98 0.96 0.94 0.95 0.94 0.93
| Liver 1 1.18 1.32 1.46/ 1.61] 1.71 1.92 2.08 2.14/ 2.16 2.18 2.19
1 day | Spleen 1 1 2.’6i 1.48 1.64| 1.79 1.91| 2.14 2.26 2.37| 2.42| 2.44 2.46
[ Bone 1 1.16) 1.24 1.25 1.23 1.18 0.96 0.¢ 0.86 0.85 0.84 0.84
Liver 1 1.62 2.02 2.34] 2.61) 2.80| 3.14 3.29 3.38 3.44| 3.47 3.49
3 days Spleen 1 1.81f 2.24] 2.52| 2.80 3.0l 3.41| 3. 62{ 3.79) 3.87 3.92| 3.97
Bone l 1 1.200 1.28 1.30] 1.24 1.18 0.94/ 0.88 0.88 0.87 0.86 0.85
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Days after vivisection

Fig. 2. Build-up curves in the bone
TR R o activity DB RT. F—
7t CIXIEDEID o activity DZMBIFFIBOZ(L &
DRE. PR SEALRRIES /1 B BE N T B>
BRIV IRECELRTEEZILNS. {HL,
TARRIRER BT Tl DR 2 87-. A4
~LARERIREE L 72 BB oft activity (3ff#IE
#2 B CE QB L, DUSR &3 ciimL
7o Lan L2 h, JEAEE24RERCL_ERGE LBl
PIFEO v BRI L N L, BAOuED L
BpD7z. Zb@ o activity 3RHIHG 18
AR EMERFE L L, DEErdT i,
#I20 H LB X FRA EB(L SR B o7z,

BRIy &t activity DRERNZYL (Fig. 2) 2t
T control OFERMZELITR {, HEEREEOZE(L
e (D2 Qo hot. dr (D48
RREREIIRE, dhi (201 3 HELRBYEE, ity
GO I4REHIRSREMIR 2R L, & bzl (C)
i control %R, Rl activity 13fFEER 2
HE®ML, DR L=, £ oz
RO L FERR, s 7 BRI B IE L L LI
I V(LD ALOT. BEEE2 ABO T
activity [ IfFEHEE D o i activity 12 L, 45
=7 2 G118, 6K~ v X ¢iy1.21, 148
M=o 2 Cil.23, 1H<Y A G128, 3H=
TV ATHL3TH o7, X, HHEHS0EE0 Y
At activity 1 ZFEIRFOVER activity 25§ L 4 B
<V A THIL. 08, 6 Wi~ 2 T#50.98, 14FEE
<V ATCHI0.93, 1 H<Y 2 T#0.84, 3 H=
A TH50.85& o7,

2. build-up curve PDFERE

2MRa 13 W A 3. 64H THBWD, kR

1203

28Th L4 X N THH20HEIZIX 28Th 2 4g
E2 %, X, PRa DT ORI T THRIE
RIFFTE . Tz Efirh thototrast pigf
PRANTERS N7 RS HRIEE Wz & LT R IR
HEEF920 B T *¥Th DT OERE T CREG & &
3. —7, ®Ra 3 h b ORI B L TY4aR
HRIFERCEND, ZoERNEER s
ELBWEEBZTELZZI AV, 2T, FRE,
g O E CHIE & h7z ofit activity 12 X b S
7z buitd-up curve |3 *BTh DT oo v
B activity ORI Y BV DLEZI B NS,

a.  FRIA RO ISR ot activity ¢ build-up
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T35 #Ra ERWAHTEIHERT LEZIE LS.
X, fREE 2~ 3 HRWE 2 Tydi activity |3

A SRR SR W25%  #10%

HHEO 5 bEAHHED B RO FE T 283
Z¥%3% (P ?). §2bb AT Ra BF
NIUF okHE & S5 2 21, #lAE, 22Pb 8

ZRa WK UTHEREHZ VDRV ERT

3. TR D HESE
thorotrast R RF L WHSH S N5 o HOMEE

BINT3HE RO, ZOBEY 2Ra LFofE & Tablez k 312k Y, ®2Th KU #Th »b
Table 2 The Th series
Iotope Type of Energy of radiation (MeV)
decay : i
particles y-transition

ZE W o 4.007 7= 0.059 (24%

R I 0.012 T=0

#Ac A~ 2.18 glﬂ%) = (.058
1.85 ( 9.6%) 0.1
1.7 ( 6.7%) 0.129
1.11 (53%) 0.184
0.64 ( 7.6%) 0.209 |
0.45 (13¢9) 0.270

0.328
- 0.388
8T o 5.421 E?]%) T=(0.084
5.338 (28%) 0.0214
5.208 E 0.49) 0.132
5.173 ( 0.2% 0.167
5.137 (0.03%)

“Ra o 5.681 (95%) 7==0.2411 ( 3.7%)
5.445 ( 4.995) 0.212 ( 4.6%) [
other (lira, 0.1%) !

@R o 6. 28 = 0.542 (0.03%) '

12Pg o 6.775 T=0

nzph B 0.3 v ==0. 2386 (40 o)

0.569 (122) 0.3 (4
“BL 036.2% 6.084 (27.29%) ==0 04
6.047 (69.99) 0.114
! 5.765 ( 1.7%) 0.164
5.622 (0.159%) 0.288
5.603 ( 1.1%) 0.328
5.481 ( 0.0169) 0.43 |
B763.8% 2.25 0.452 |
0.472 |
T=0.72 (19% i
0.83 (]C?G )
1.03 ( 6%)
1.34 ( 5%)
1.61 ( 79)
1.81 ( T2)
2. 20Spect conv

8T B 1.79 T==2.62
1.23 0.589

36.29 1.5 0.582

0.51
0.277
213Pg o 8.73 ==
10.543 ( 0.0189%)
63.8% 10.422 ( 0.0029)
9.492 ( 0.0049)
208Ph stable
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Table 3. Retention quantity of daughter
nuclides in three organs

Euration of | Numbers O gj;?:;é;n
urden of mice L (%)
i Liver 86
4 hours I 6 Spleen 83
E Bone 93
| Liver 84
6 hours | 6 Spleen 78
| Bone 102
5 Liver 55
14 hours | [ Spleen 56
| Bone 108
_ Liver | 46
1 day : G Spleen ! 51
Bone | 119
Liver | 29
3days | 6 Spleen | 25
; Bore | 118 |
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