
TOXICITY OF RADIOIODINE AND RADIOPHOSPHORUS 343 

ministration was associated with a more rapid 
return to normal of h e r  function tests than 

tion would be required to determine the sig- 
nificance of this observation. 
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The widespread use of radiophosphorus 
(P32) and radioiodine (I131) in clinical prac- 
tice emphasizes the need for additional data 
on ithe troxicity of these isotopes. Except for 
the monograph of Bloom(1) and other recent 
reports (2- 11 ) on the distribution and toxicity 
of these isotopes little inflormation is available 
on the toxic effects of these substances in dos- 
ages used clinically. These experiments were 
designed to determine the effects of P32 and 

administered in doses comparable to those 
commonly used therapeutically on the growth 
and histological appearance of the tissues of 
young albino rats. 

Methods. Male rats of the Sprague-Dawley 
strain initially weighing approximately 10.0 g 
were housed, fed and watered under identical 
conditions during this study. Three groups 
consisting of 15 rats each received radioactive 
phosphorus (P32) in doses of 0.0166 micro- 
curies per g (Group 1-A), 0.100 pc per g 
(Group I-B ) , and 01.166 pc per g (Group T-C) . 
Radioiodine ( 1131) was administered to 3 
similar groups in doses of 0.2 pc per g (Group 
II-C). Ten rats, receiving similar volumes of 
distilled water, were used as controls (Group 
111). These doses are comparable to a dose 
of radioactive phosphorus in a 70 kg man of 
4.6 mc (1-A), 7 mc (1-B), and 11.6 mc (1-C), 
or of radioiodine of 14 mc (11-A), 42 mc 
(11-B), and 420 mc (11-C). The isotopes 
were administered by stomach ftube in from 
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5 to 110 ml of solution in a single dose. All 
animals were weighed 3 times weekly and red 
and white blood counts and hemoglobin esti- 
mations were made at  weekly intervals. Six 
weeks after the administration of the isotopes 
the rats were sacrificed by decapitation. 
Terminal blood counts were taken and the 
total body weight, the liver, kidney and testi- 
cular weight were recorded. Aliquots of these 
tissues were taken for histollogic study. 
Ps* administration. The effects of the ad- 

ministration of P2 are indicated in Table I. 
The average body weights in grams were com- 
parable for both the treated (Group I-A, I-B, 
I-C) and the control (Group 111) animals. 
Table I indicates that there was a slight de- 
crease in the laverage weight of the liver, kid- 
ney and testes of the treated animals over the 
controls, but expressed in terms of percentage 
of total body weight, these, with the exception 
of the testes, were not statistically different 
from the contrlol animals. 

It was noted that especially after the larger 
doses (Group I-B, I-C) there was a temporary 
decrease in the total white count but this had 
returned to control values within 6 weeks. 
The effect on the red blood count and hemo- 
globin was not significantly different in the 
treated and the control groups. Differential 
blood counts a t  Ithe time of autopsy revealed 
a moderate lymphopenia in the treated ani- 
mals but no other consistent change. Histo- 
logic examination of the kidneys, liver, adren- 
als, and testes failed to reveal any significant 
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TABLE I. Mean Weights 6 Keeks X f  ter R.adioisot30pe Administration. 

Dose per KO. Initial Final Liver, Kidneys Teplteis 
Group g body 11-t rats TVt. g W t ,  g g ( 2 ) ,  g (21, g 

I -\ .066 pc 1 5 $) 9 293 11.5 2.4 3.3 

IE .iw pc' 15 103 32.j 11.3 2.4 3.2 

1 1: .16G pc 1 .; 11'1 'I! % 11.1 2.4 3.3 

p 82 

70 body \Tt 3.9 .81 1.11 

% body \vt 3.3 .74 -9; 

70 body 11-t 3.9 .82 1.13 
I131 

m. 2 0 0  pc 1.5 Y y "0  11.9 2..3 3.1 
% boay lvt 4.3 .90 1.12 

% body wt 3.9 .82 1.01 

% bodywt 3.8 .78 1.01 

% bodpwt 3.9 .77 1.21 

IIE .600 puc 1 .? 9 9 311 12.2 2.5 3.2 

IIC 6.000 pc 1.5 10 1 311 12 2.5 3.3 

111 Co11trol 10 10 1 324 12.5 2.5 3.4 

or characteristic changes in any of the groups 
of animals receiving P3". 

I ud ministration. Weight gain was not 
altered in these animals in the 6 weeks follow- 
ing I I s 1  administration. At sacrifice it was 
found the percentages of body weight of the 
liver and kidney of the treated animals were 
smaller than those of the control animals. In 
this group the testes represented a larger per- 
centage of body weight (Table I). The adren- 
als and pituitary also weighed less in the 
treated than the control animals. 

I n  all groups the hemoglobin remained de- 
pressed after 'administration returning to 
the level of the control group at  the 4th 
week. 11-hite cell counts remained essentially 
the same as the control animals throughout the 
study. Differential blood counts at  sacrifice 
showed an increase of polychromatophils and 
a slight degree of lymphopenia compared to 
the control animals. Microscopically, the 
liver. kidney, adrenals and testes from the 3 
groups did not differ from the controls. 

Szrntmury and conclusions. 1. Radioactive 
phosphorus ( PsZ) was administered by intuba- 
tion to young male rats in doses equivalent to 
4.6 mc. 7.0 mc and 11.6 mc for a 70 kg man. 
Similar radioiodine doses of equivalent to 
14.0 mc. 42, and 420 mc were given, All 
animals were sacrificed 6 weeks after dosing. 
2.  Escept for a significant decrease in the 
testes, body weight ratio land a moderate lym- 

phopenia at  the time of autopsy no growth 
curve, organ weight or histologic evidence of 
damage was discerned in the animals receiv- 
ing P32. 3. Althsough no changes in weight 
gain or histologic evidence of organ damage 
was observed following the administration of 
1131, some variations in organ weight/body 
weight ratio were recorded. 4. In  the doses 
here employed, which were comparable to 
th,ose used clinically, no evidence of serious 
radiation damage was recorded. 
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