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reaches a peak at  4 days and lasts for a t  least 
10 days. The degree of increase depends 
upon the dose of toxoid used. The local 
eosinophilia does not occur in non-immunized 
mice or in mice passively immunized with 
heterologous antibody. 2.  The experiments 
suggest that the local eosinophilia is due 
neither to the antigen-antibody reaction nor 
to the accompanying inflammatory syndrome, 
but to an early stage of antibody formation 
during the secondary response. 
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Thyroidal 1131 Collection in Normal and Adrenalectomized Rats, Effect of 
Desoxycort icos terone Acetate and Physiological Saline." (22102) 

E. F. MONKUS AND E. P. REINEKE. 
Department of Physiology and Phartnacology, Michigan State University, East Lansing. 

Although it has often been suggested that 
changes in extrathyroidal distribution of io- 
dine such as would be caused by body fluid 
shifts or variations in extracellular fluid vol- 
ume will alter thyroidal P1 collection, little 
specific information on this point is available. 

*Data reported are from a thesis submitted by 
senior author in partial fulfillment of requirements 
for the degree of Doctor of Philosophy, Michigan 
State College, 1954, and published with approval of 
the Director, Mich. Agric. Exp. Station as Journal 
Article 1810. 

Boatman et aZ.( 1 )  reported an increase in 
thyroidal 1131 concentration ratio 3 hours 
after injecting 1131 in rats treated chronically 
with desoxycorticosterone acetate (DCA) . It 
was postulated that this may have been due 
to the observed increase in blood radioactiv- 
ity. In  contrast to this, chronic treatment of 
rats with DCA was reported to cause no 
change(2) or a decrease(3) in 24 hour thy- 
roidal 1131 collection. In  man(4) a decrease 
was also observed. Except for the report( 5 )  
that an increased amount of NaCl in the diet 
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TABLE I. Effects of DCA and 0.9% NaCl on 3 Hr Thyroid Uptake of Im in Adrenalectomized 
Rats. 10 rats in each series. 

Thyroid Urine 
Body Thyroid ImJ I=, Plasma ImJ Muscle I= 

Treatment wt, g wt, mg % dose % dose % dose/g “space,”t YO 
Controls 16 1 19.4 5.6 10.0 .75 19.3 
DCAjI..25mg/lOOg 162 17.4 8.8” 9.5 .69 19.4 
0.9% NaC1, 5 cc/lOO g 163 19.7 7.6 22.0 5 2 ”  24.4” 
” ” J lo ” 164 18.3 9.6” 19.4 .45* 24.2” 

* By analysis of variance significantly different from controls at 5% level. 
% dose/g muscle 
% dose/g plasma 

X 89.2. t 

of mice enhances the goitrogenic properties 
of the Remington iodine deficient diet, no 
reference to the effect of salt administration 
on thyroid function has been found. The 
present experiments were undertaken to de- 
termine the acute effect of DCA and physio- 
logical saline solution on short term thyroidal 
uptake of F31. Concomitant measurements 
of blood plasma radioactivity and total urin- 
ary 1131 output were made to determine the 
effect of the treatments on the extrathyroidal 
distribution of radioactive iodide. 

Materials and methods. Eight to 10 days 
before the experiment, adult male albino rats 
received ad libitum an iodine deficient diett 
with tap water to drink. The adrenals were 
removed at  this time by a dorsal approach. 
The rats were given a daily subcutaneous 
dose of 0.25 mg DCA in corn oil. Complete- 
ness of operation was ascertained by gross ex- 
amination for adrenal tissue at  autopsy. Each 
rat received intravenously in a femoral vein 
exposed under llight ether anesthesia 0.5 ml 
solution containing 20 uc 1131 with 8.5 ug 
carrier IlZ7 as NaI. Food and water were 
removed immediately before 1131 injection. 
DCA, as a suspension in 0.1 to 0.2 ml corn 
oil and 0.9% NaCl solution (Merck Re- 
agent), warmed to approximate body temper- 
ature, were injected intraperitoneally im- 
mediately after I131. Exp. I contained 4 
groups of adrenalectomized rats (Table I) .  
The rats were placed by groups in metabolism 
cages for collection of urine; before removal 
of each rat from the metabolism cage the 
bladder urine was expressed manually. Rats 

t “Iodine Deficient Diet,” General Biochemicals, 
Chagrin Falls, 0. 

were sacrificed by decapitation 3 hr after ad- 
ministration of P1, and freely flowing blood 
collected into a beaker containing a drop of 
heparin. A muscle sample was obtained from 
the non-injected thigh. Exp. I1 contained 6 
groups of rats (Table 11). The animals were 
sacrificed 1% hr after 1131 injection, and 
blood was collected as before. Plasma and 
urine samples were weighed to the nearest 
mg in l-in. pyrex dishes. A few drops of 
solution containing 1% NaI, 1% casein, 1 % 
phenol and 1% NaHS03 were added to each 
sample to inhibit oxidation and sublimation 
of iodine. Thyroid glands were dissected 
cleanly, weighed rapidly to 0.1 mg and placed 
in the center of similar pyrex dishes. Ali- 
quots from the injection solution were mixed 
with plasma for use as standards. After dry- 
ing to constant weight, all samples were 
counted with an end-window Geiger-Muller 
tube and a laboratory scaler. Counts were 
corrected for physical decay, and in the case 
of plasma, urine and muscle, for self absorp- 
tion of beta radiation. Results are expressed 
as % of injected dose. 

Results. Rats receiving both DCA and the 
larger dose of physiological saline accumu- 
lated significantly increased amounts of 
in their thyroids a t  3 hr (Table I). DCA 
treated rats did not differ from controls in 
plasma radioactivity, % of dose found in 
their urine or in their muscle iodide space. 
The increased thyroidal P1 accumulation oc- 
curred in saline-treated rats despite the fact 
that their plasma radioactivity was signifi- 
cantly less and their muscle iodide space and 
urinary excretion of was significantly 
greater than in either the control or DCA- 
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TABLE 11. Effects of DCA and 0.9% NaCl on 1% Hr Thyroid Uptake of Iml i n  Adrenalecto- 
mizecl and Intact Rats. 

Thyroid 
No. of Body Thyroid IlS1, Plasma P I ,  

Group T r ea tin en t rats wt, g wt, ing 70 dose '3 close/g 
-- 

Xdl.eiinlectoiiiizec~ Coiitrols 21 123 12.3 .66 1.20 
DCA, 1.5 mg/100 g 20 120 11.5 .65 1.16 

Intact  Controls 21 133 12.9 .46 1.11 
.99 
.S5" 

0.97i- XaC1,lO m1/100 g 20 120 12.1 .95* .91" 

DCA, 1.5 nig/lOO g 20 129 11.7 .45 
0.9% SaC1, 10 in1/100 g 19 131 12.1 5 5  

- --__ 
* By analysis of variance significantly different from controls at 5 %  level. 

treated groups. 
The only significant intergroup difference 

in thyroid uptake in the second experiment 
(Table 11) is the increase in thyroidal 1131 
uptake in the saline-treated adrenalectomized 
group. Radioactivity of the blood plasma was 
reduced significantly in both the adrenalec- 
tomized and intact saline-treated rats. 

Discussion. In view of the precautions 
taken in these experiments to standardize 
iodine intake, the increased thyroidal ac- 
cumulation of after both DCA and physi- 
ological saline solution should represent an 
increased amount of inorganic iodine fised. 
The early uptake of radioiodine by the thy- 
roid is known to be influenced by the thyroid 
to plasma 1l3l ratio, by the rate of conversion 
of inorganic to organic iodine and perhaps by 
the rate of blood circulation through the 
gland. There is no good evidence to suggest 
from these data which of the 3 may have 
been augmented in the treated groups. In 
contrast to earlier observations( 1 ) regarding 
the effect of chronic DCA treatment on 
concentration ratio, the increase in 3 hr up- 
take of 1131 after administration of DCA was 
observed without any increase in blood radio- 
activity. A most interesting situation existed 
in the saline treated animals in that both the 
1>/2 and 3 hr uptake of 11m31 increased despite 
a significant decrease in plasma 

Whether it is valid to compare the effect on 
the thyroid of DCA and physiological saline 
solution cannot be shown from the data avail- 
able. l-et, speculation is attractive as to 
whether DCA might have a typical inorganic 
ion or water shifting effect a t  the level of the 
thyroid itself that results in a changed ca- 
pacity to concentrate iodine and that the 

level. 

saline solution might have simulated the 
changes produced by DCA. 

Summary. Adrenalectomized male rats, 
fed an iodine deficient diet and maintained on 

mg DCA daily, were injected intraven- 
ously with 1131 containing 8.5 pg of iodide 
carrier. Thyroidal collection of 11"1 increased 
at  3 hr after 1.25 mg DCA 100 g. but not 
a t  1% hr after 1% mg DCA '100 p. the DCA 
being given intraperitoneally immediately 
after in both groups. There was no 
change from controls in plasma P level or 
urinary excretion. Under similar condi- 
tions, adrenalectomized rats showed increased 
thyroidal I1:l1 collection 3 hr and 1% hr after 
intraperitoneal injection of 10 ml 0.9% 
NaC1/100 g. This occurred despite decreased 
plasma radioactivity and increased urinary 
I*31 excretion. Intact rats studied under the 
same conditions showed no change from con- 
trols in thyroidal Il3I collection. but had less 
radioactivity in their blood plasma. 

We wish to thank Dr. W. D. Baten for his guidance 
in statistical analysis of these data. The DCA was 
generously supplied by Chemical Specialties Co., New 
York City. 
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