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THE DETERMINATION OF COLLOIDAL GOLD IN BIOLOGICAL MATERIAL
BY NEUTRON ACTIVATION ANALYSIS

Studies on seven malignant pleural or peritoneal effusion cases
who had had intracavitary injection
of radioactive colloidal gold
By Yasuhiro Katakura, M.D.
The Research Institute for Tuberculosis, Leprosy and Cancer
Tohoku University, Sendai, Japan

Nuclear reactor JRR-1 was used for the neutron activation analysis of colloidal gold 198
in human tissues. An intracavitary administration of 20—80mc of the colloidal gold 198 had
been given to seven cases with malignant pleural or peritoneal effusion for therapeutic
purposes. Twelve days to twenty months after the initial administration of the radioactive
colloidal gold, patients died and were autopsied. After a period of time allowing for decay of
radioactive gold, pieces of the tissues, about one gram in weight, were dried and ten micrograms
of standard gold samples were reactivated in the reactor by irradiation of thermal neutron
flux. Then the gold in the tissue was measured selectively by a single channel gammaspec-
trometer, and without chemical separation it was possible to determine the amount of gold
to the order of 10~°g among other elements in the tissue.

From this result it was observed that the distribution of colloidal gold in the tissues of
three patients who lived a relatively long period after injection (7 to 17 months) was more
widespread in various structures of the body than in three patients who lived only a short
time (12to 4ldays). The aortic wall and myocardium were found to have a moderately
high concentration of colloidal gold.
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Table 1. Distribution of colloidal gold in pg/g of each organ injected intracavitary for

treatment of malignant effusions

! Group A Group B . 1

 Case No. 1(KO) | 2M8) | 3(KS) | 4aM) | 53S) | 6(S8) | 7 (Y N.) |

| . | ',

' Dose, mc. 20 45, 50 20 50 o 27, 38 x|

| Injection intrapleural intrapleural| intrapleuralf intrapleural e intrapleural| intrapleural

| Duration®* 12 days 23 days 41days 7 months %err;ltgrr:tel?sl 17 months | 20 months

| Organ 1E/8 re/e | rg/g rg/e pg/g | M8/8 1g/g

| Liver(Lv.) 0.20 0.00 0.26 0.79 0.10 6.74 |

| Spleen(Sp.) 0.13 0.01 0.23 0.10 3.44

| Lung(Lg.) 0.03 0.07 2.51 0.03 0.38 0.21
Kidney (Kd.) 0.25 0. 00 0.18 0.13 0.10 0.29
Adrenal (Ad.) 0.04 0.00 0.15 0.29 0.10 0.74
Pancreas(Pc.) 0.03 0.00 0.00 0.04 0.15 0.00 0.31
gh{{-"ifi (Th.) 0.02 0.03 | 0.00 0. 04 0.00 0.19

| acdiassaupete SIS0 00 0.06 0.53

Testicle(Ts.) . 0.00 0.11 0.13

' Lymph node(Ly.) 3.55 0.87

| Aorta(At.) 0.09 0.56

| Diaphragm (Dp.) ' 0.00

| Peripheral

| nerve(Nv.) 0.00

| Prostate(Pr.) 0.00
Uterus(Ut.) 0.03

Uterine tube(Tb.) 0.07

% In this case, the treatment was repeated 6 times with doses of 50—f0mc at intervals of 4—8

weeks.
*k

e

Interval between initial administration and death.
Hilar lymph node.

— 109 —



1534
| =355
04k Group A
Case
w1 1 (00)
(o 2 2(M.S)
o 3(K.5)
A
‘03t
)
02F °©
[+]
or
F- o
°
* X oA -3
x
F-9

T Sp. L3, b Ad_Pe. Thiom 75, Ly, AL PL UL Th.
Fig. 2. Distribution of colloidal gold in pg/g
of each organ. Group A——3 cases of

patients, died 12 to 41days after first
injection of radioactive colloidal gold.
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Fig. 3. Distribution of colloidal geld in pg/g
of each organ. Group B——3 cases of
patients, died 7 to 17 months after first
injection of radioactive colloidal gold.
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