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red cell volume of 3.10 cc/lOO g body weight 
was produced in these animals as compared 
to the average of 2.38 cc/lOO g body weight 
for normal controls at this same age. 

The average total red cell volumes for the 
2 groups of normal controls differ slightly; 
however, when significance tests were applied, 
this difference was shown not to be significant. 

The adrenal weights were lmeasured in the 
animals autopsied at  206 days of age. As 
can be seen from the table, these weights are 
directly related to the red cell volume data. 
The untreated hypophysectomized rats had 
an average adrenal weight of 11.5 mg (2 
adrenals) . In  the hypophysectomized rats 
treated with ACTH the adrenal weights gave 
the same average ( 5 7  mg) as did the normal 
controls. The normal rats treated with ACTH 

average of 116 mg. 
These data are interesting in view of the 

fact that Sundstroem(l0) found, along With 
the well known polycythemia, greatly in- 
creased adrenal weights present in rats placed 
in an atmosphere of reduced oxygen tension. 

Conclusions. 1. Administration of ACTH 
prevents the decrease in the total circulating 
red cell volume which is normally found in 
hypophysectomized rats. 2. Administration 
of ACTH for 116 days to normal rats elevates 
the total circulating red cell volume to ap- 
proximately 1.3 times that of the normal un- 
treated controls. 

ACTH was supplied through the courtesy of Pro- 
fessor Cboh Hao Li, Department of Biochemistry, 
University of California, Berkeley. 
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Radioau tographic and histochemical obser- 
vations have been made on sections of frozen- 
dried rat and mouse intestine containing Pan. 
The tissue sections were prepared and 
mounted and radioautographs were made 
using procedures reported previously ( 1,2 ) . 
These procedures are designed toward quali- 
tative and quantitative preservation and re- 
tention at the original sites of tissue constitu- 
ents. The radioautographs of rat and mouse 
duodenum and small intestine have shown a 
more striking concentration and localization 
pattern with P32 than has been observed for 
other soft tissues. This localization occurs in 
the glands of the mucosa with the greater 
concentration at the more basal goups of 
cells (Fig. 1). 

Studies of the solubility of localized P32 in 
~~ 
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frozen-dried sections of rat intestine have 
been reported (3 ) . The localized P32 exhitbits 
the same general solubilities as the back- 
ground P32 in other regions of Ithe tissue, in- 
dicating a similar chemical form. The Pa is 
not in phospholipid form as it does not &dis: 
solve in organic solvents; other solubility 
tests have indicated the presence of free phos- 
phate ions and at least a partial protein link- 
age. The use of formalin or Bouin's solution 
as a fixative results in a radioautograph show- 
ing the same general type of localization pat- 
tern, but of diminished intensity as compared 
to the results with frozen dried tissues. This 
would be expected on the basis of solubility 
data. 

Observations made at varying time inter- 
vals from isotope administration to killing the 
animal have shown that the typical localiza- 
tion pattern is present in the intestine at 30 

3 .  Holt, M. W., and Warren, S., PROC. SOC. EXP. 
BIOL. .O-D MU)., 1951, v76, 4, 
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believe that this evidence identifies the Pa2 
with that which is being incorporated into 
newly formed desoxyribose nucleic acid mole- 
cules in the rapidly dividing mucosal cells. 
However, from a quantitative standpoint, 
chemical analyses(4) have shown that the 
F incorporated into newly formed nucleic 
acid is only a minor fraction of the total in- 
testinal P::? uptake. The radioautographs 
show that the major fraction of the P2 
present in the intestine is distributed in the 
regions of high nucleic acid content. This 
suggests that localization of P3’? in other 
chemical form (probably inorganic) occurs 
previous to or associated with the nucleic acid 
synthesis. 

Other histochemical tests. on the other 
hand, have shown that the PR:! localization 
does not correspond in position with the sites 
of high phosphatase concentration (Fig. 2a, 
b. c ) ;  and therefore that reactions involving 
this enzyme are not involved in the functional 
concentration of P3”. 

This observed high local concentration of 

FIG. 2a. Radioautogrnldi of frozen-dried rat intestine,. The tissue, in the process of prepa- 
J’iltiOll,  IS rsl)iistd nd?- to Isop~iitanr :it -160 to  - l Y . ? O ( ’ ,  lciraffiii, and xylrd. ;iOU pc  WWt’  
:rdmiuisterc~d subcut:inrouslg to it. 120 g rtit for a 4-lir time intervd. -% 9-day exposure to con- 
trast lantern slide was star ted 10 days following iscrtoye injetdion. 

FIG. 2b. -4 routiiir Irrlnatoxylin and eosin stain of a tissue section which corresponds to the 
r:idioautograph shown in ( 4 .  

FIG. 2c. Alkaline ~ ~ 1 1 ~ 1 ~ ~ ~ 1 1 : i  taye (Gomciri ) reaction oil ;I, tissue section which corresponds to 
those shown iii a and 6 .  Tbe sites of high liltospliiitase wncentratioii are shown as darkened 
:ireas. S n t e  t l w c  :ireils do  not  corrc+spoiici in oricntxtioa to those of P3’ localization shotvn in  (1. 

minutes. 2,  4,. 8. 24, and 48 hours. Some of associated with the high rate of nucleic 
the rat and mouse intestine sections were acid turnover in the intestine is of particular 
stained with the Feulgen reagent following importance in relation to the administration 
radioautographic exposure. The pattern of of P3? during various types of treatment and 
localization of P in the radioautograph was diagnostic procedures (for polycythemia, leu- 
found to correspond exactly with the pattern .c. Lawrence, John H., and %milton, J. G., Ad- 
of localization of desoxyribose nucleic acid in ~ U a t f t e S  in and Med& New yo&, 
the Feulgen stained sections ( Fig. la, b). We -4ca&mic Press Inc., 1w8, vi,  430. 
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kemia, tumors, etc.), and should be considered 
as a potentid radiation hazard in these pro- 
cedures. 

.4t(30-1)-001. The P32 used was supplied by the 
Oak Ridge National Laboratory, Oak Ridge, Tenn. 
We wish to acknowledge the technical assistance of 
Misses -4lice A. Williams and Elizabeth Stone. 

~~ 

This work was done under .4.E.C. Contract No. Received February 26, 1951. P.S.E.B.M., 1951, ~ 7 6 .  
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In the study of physiological and patho- 
logical processes using radioactive substances, 
a clear differentiation must be made between 
the effects of tracer and therapeutic doses. 
While tracer doses have only a negligibly de- 
structive effect upon living tissue, in thera- 
peutic doses one deliberately administers a 
sufficient quantity of the isotope to produce 
tissue damage in selected areas. 

In this paper we are concerned with the 
delayed rise in the blood radioiodine, usually 
occurring 4 to 8 days after ingestion of a 
therapeutic dose, and which we attribute to 
irradiation damage to the thyroid gland or 
thyroid tumor tissue. This rise is apart from 
the initial rise due to absorption of the iso- 
tope into the blood stream and a subsequent 
increase from 1 to 3 days later found in 
tracer studies by Pochin(l,2) and other in- 
vestigators(3-5) and which they ascribe to 
the release of labeled thyroxine from the thy- 
roid gland in the course of iodine metabolism 

*This investigation was supported in part by a 
research grant from the National Institutes of 
Health, Public Health Service and a grant from the 
G. N. Stewart Memorial Fund of the Rogoff Foun- 
dation. 
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of euthyroid and hyperthyroid individuals. 
McConahey, Keating and Power ( 6 )  have 
studied the effect of tracer and therapeutic 
doses of radioiodine for periods from 1 to 7 
days. There is no reference in their paper to 
the rise in blood I* concentration reparted 
here. They state that “one may be justified 
in assuming that the results (with therapeutic 
doses) observed correspond a t  least qualita- 
tively to physiologic conditions.” However, 
Marinelli, Trunnell and their associates ( 7,8) 
have occasionally observed transient hyper- 
thyroidism with a rise in protein bound plas- 
ma iodine after administration of therapeutic 
doses of 1131 to metastatic thyroid carcinoma 
patients. Marinelli and Hill (9) attribute 
this to “the release of thyroid hormone by 
functional cancer tissue under irradiation.” 
This explanation is supported by the study on 
rats by Feller et aZ.(lO), who have reported 
a drop in the stable iodine content of the 
thyroid and a rise in plasma protein bound 
iodine following intraperitoneal injection of 
massive 1131 doses. 

As was recently reported by one of US,+ we 
have determined the pattern of radioiodine 
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