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Relative Rates of Biological Decay of Thyroidal 1l3l in Rat and Guinea Pig.* 
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In the past a number of qualitative and 
quantitative estimates of thyroid gland ac- 
tivity has indicated that there is a consider- 
able species difference between the rat and 
the guinea pig in the rate of production, secre- 
tion and utilization of thyroid hormone. Most 
parameters of thyroid function commonly 
measured (e.g. 24-hour IlS1 uptake, serum 
P.B.I., gland morphology) give a static pic- 
ture of thyroidal activity rather than the 
dynamic one provided by measurement of 
rates of its biologic processes. In  this work 
a modification of published technics( 1-4) for 
measuring the 1131 content of the thyroid in 
vivo over a period of weeks after injection has 
been applied to the normal rat and guinea pig. 
The results are used to estimate the rate of 
release of radioiodine from the thyroid which 
is considered to be a reflection of the tempo 
of hormone secretion ( 1-4). 

Methods. The animals used were adult fe- 
male guinea pigs (500-600 g body weight) fed 
ad Zibitum on a diet of Purina Omolene (Io- 
dine : 1 pg,‘g)$t and Rabbit Chow Checkers (Io- 
dine: 5.2 pg,’g),t tap water and fresh greens, 
and adult female albino rats (200-300 g body 
weight) of the Wistar strain, fed on Purina 
Dog Chow Checkers (Iodine; 1.5 pg/g)t and 
tap water. A single dose of carrier-free radio- 
iodine (F) $ was injected intraperitoneally 
into guinea pigs ( 2  5-10 pc) and rats (25 pc) . 
The radiation-detec tion apparatus consisted 
of an El-Tronics scaler and Tracer Lab TCG- 
8 stainless steel gamma sensitive Geiger-Mul- 
ler tube. The tube was placed vertically with 
end-window facing upwards, and housed in a 
cylindrical lead jacket with walls of 2 0  mm 
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thickness. A lead shield 1 2  mm thick covered 
the end of the tube except for a central area 
22  mm in diameter which was bridged with 
cellophane tape. The upper surface of the 
shield was flush with a board on which the 
animal (with shaved neck) was placed prone 
after ether anaesthetization. The radioactivity 
of the thyroid region was measured for a t  
least lo00 counts at several positions over 
the Geiger tube. The highest count was used. 
Such counts were made on 16 rats at  4 hours 
after II3l injection and once daily for 8 
days. For 16 guinea pigs, counts were made 
at 4, 24, 48 and 7 2  hours after injection and 
at 3-4-day intervals thereafter over a period 
of approximately 3 weeks. Extrathyroidal 
radioactivity was measured over the thyroid 
and epigastric regions of thyroidectomized 
guinea pigs. The ratio of neck Ito epigastric 
counts was found to be 0.37 at 4 hours, 1.0 
at 24 hours, and 1.4 at  2-6 days at  which time 
radioactivity became negligibly low. ’ Counts 
over the epigastrium of normal guinea pigs 
multiplied by these ratios gave values for the 
extrathyroidal radioactivity in the neck re- 
gion. For rats, one half the epigastric count 

TABLE I. 
Loss of Radioactivity from the Thyroid. 

Days after 
zero time* 

1 
2 
3 
4 
6 

8 
10 
11 
14 
15 
18 
19 

7 

Guinea pig 

( 8) t 94.0 t 3.6$ 

( 8 )  85.0 f. 2.9 
( 8) &3.9 & 2.6 
( 8) 80.4 & 1.8 

(12) 73.1 & 1.9 
( 7 )  77.9 2 1.7 
( 7 )  74.2 2 4.7 
(12) 71.6 f 2.8 
( i )  59.3 e 3.1 
(12) 61.1 & 4.3 

Rta t 

(16) t 78.4 -F 2.7t 
(16) 60.6 -F 2.7 
(16) 55.6 2 3.3 
(16) 48.2 2 3.2 

(14) 33.4 2 3.0 
(10) 31.5 -t 3.7 

(15) 36.3 2 2.5 

* Zero time = Time after injection at which 
maximal radioactivity (100’%) was found in the 
t h y mid. 

t No. of determinations. 
$ Mean 11= content in thyroid as 96 of that at 

zero t imekstand.  error of the mean. 
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FIG. 1. Relative rates of biologic decay of thy- 

roidal I?= in rat and guinea pig. 

was used( 1). The total radioactivity of the 
neck region was then corrected for these ex- 
trathyroidal values as well as for isotopic 
decay to give the theoretical thyroidal count. 

Results. Maximal uptake of radioiodine by 
guinea pig thyroids occurred between 48 and 
72 hours and was followed by a slow progres- 
sive decline. In rats maximal uptake was 
usually attained by 24 hours. Inasmuch as 
there was considerable variation from animal 
to animal in degree of uptake, counts at 24 
and 48-72 hours after injection for rats and 
guinea pigs respectively were expressed as 
100% for each animal with subsequent values 
as a percentage of this maximum (Table I ) .  
The mean percentage values for radioactivity 
remaining in the glands were plotted on semi- 
logarithmic paper against time. The graphed 
relationship for both species was approximate- 
ly linear although in the rat values obtained 
towards the end of the experimental period re- 
sulted in a flattening of the curve (Fig. 1). 
The biological half-life of radioiodine in the 
thyroid, as calculated from the linear portion 
of the curve, was found to be approximately 
3.5 days in the rat. The half-life value for 
the guinea pig was much longer, about 26 
days. This figure had to be obtained by 
extrapolation, since the radioactivity remain- 
ing in the gland by the end of 3 weeks was 
too low for accurate measurement. 

Discussion. The value of 3.5 days for the 
biological half-life of thyroidal radioiodine 

shown here for the rat lies between that of 
4.5 days reported by Fish et d ( 4 )  and 2.0 
days (our calculation) by Taurog and Chaik- 
off(5) in animals fed a Purina diet, and 
approximates those obtained in other experi- 
ments for which dietary iodine was considered 
adequate(l,3). In rats with low iodine in- 
take( 2,4,6,7) biological half-life values are 
more variable (2-1 1 days) with the age of the 
animal apparently a complicating factor. The 
rate of disappearance of labelled iodine from 
the rat thyroid has recently been considered 
an indication of hormonal secretion rate even 
though recirculation of radioiodide through 
the gland introduces some error in the estima- 
tion of true hormonal release( 1-4). Neverthe- 
less, thyroxine secretory rates so calculated 
approximate those obtained with the classical 
goitre prevention method( 8). It is evident 
that the biological half-life of radioiodine in 
the thyroid of the guinea pig exceeds even the 
highest estimates given for the rat. The slow 
rate of biologic decay in the guinea pig thy- 
roid moreover can be accelerated by adminis- 
tration of thyrotrophin or by exposure to 
cold (unpublished experiments), conditions 
known to increase hormone release from the 
gland. Inasmuch as the thyroid 1127 was not 
measured in this study no attempt will be 
made to calculate the daily thyroxine output 
for the guinea pig. It is highly probable, how- 
ever, that it is much less than in the rat. 

The relatively low rate of hormone secretion 
as postulated for guinea pig thyroid would be 
consistent with a number of other observations 
of thyroid function in this species. The 1131 
uptake per mg of guinea pig thyroid is appre- 
ciably less than that of the rat under both 
in vivo (9,lO) and in vitro ( 11 ) conditions. 
The inactive histological picture of the guinea 
pig thyroid in contrast to that of the rat is 
well known. -4 comparison of conversion 
ratios (P.B.I. 1131,/Total 11"1 of plasma) for 
rats and guinea pigs at 13-16 hours after in- 
jection reveals a much higher rate of release 
of thyroid hormone to the blood in the former 
species ( 12). Rates of oxygen consumption, 
often used as an indicator of the peripheral 
effects of thyroid hormone, also differ. Her- 
rington(l3) finds that for adult guinea pigs 
and rats at thermal neutrality the heat pro- 
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duction is about 590 and 680 calories per 
square meter per 2 4  hours respectively. In  
this laboratory the oxygen consumption per 
hour per 100 g body weight for the guinea pig 
is approximately 40% less than that of the 
rat. TSH concentration in the pituitary and 
blood of the guinea pig is considerably less 
than that of the rat(9,14). The difference 
in the rate of decay of thyroidal radioiodine in 
the rat and guinea pig is therefore consistent 
with measurements of other parameters of 
thyroid-pituitary function in these species, 

Summary and conclusions. 1. The rate of 
biological decay of thyroidal 1131 was com- 
pared in rat and guinea pig by determining the 
reduction in radioactivity over the gland utiliz- 
ing the in vivo detection technic. The biologi- 
cal half-life of radioiodine was estimated to 
be 3.5 and 26 days for the rat and guinea pig 
respectively. 2. The results are considered 
to suggest that thyroid hormone secretion in 
the guinea pig normally proceeds at  a much 
slower rate than in the rat. Consideration of 
other parameters of pituitary-thyroid function 
for both species supports this view. 

1. Wolff, J., Endocrinology, 1951, v48, 284. 
2. Albert, A., ibid., 1951, v48, 334. 
3. Perry, W. F., ibid., 1951, v48, 643. 
4. Fish, W. A., Carlin, H., and Hickey, F. C., ibid,  

5. Taurog, A., and Chaikoff, I. L., J .  Biol. Chem., 

6. Albert, A., and Tenney, Alida, PROC. SOC. Em. 
BIOL. AND Mm., 1951, v77, 202. 
7. Randall, R. V., Lorenz, Nona, and Albert, A., 

Endocrinology, 1951, v48, 399. 
8. Dempsey, E. W., and Astwood, E. B., ibid., 1943, 

v32, 509. 
9. D’Angelo, S. A., Stevens, C. E., Paschkis, K. E., 

and #Camtarow, A., PROC. SOC. E n .  BIOL. AND MED., 
1953, v83, 181. 
10. D’Angelo, S. A., Stevens, C. E., Paschkis, K. E., 

Cantarow, A., Sunderman, F. W., and Friedler, G., 
Endocrinology, in press. 

11. Rand, C. G., Lee, N. D., and Williams, R. H., 
PROC. Soc. Em. BIOL. AND MED., 1951, v78, 307. 

12. Chaikoff, I. L., Taurog, A., and Reinhardt, 
W. O., Endocrinology, 1947, v40, 47. 

13. Herrington, L. P., Am. J .  Physiol., 1940, v129, 
123. 
14. D’Angelo, S. A., Endocrinology, 1953, v52, 331. 

1952, v51, 282. 

1947, v169, 49. 

Received March 23, 1954. P.S.E.B.M., 1954, v85. 

Effect of Corticotropin and Cortisone on Globule Leucocytes of Rat.* 
(20975) 

JOHN F. KENT, BURTON L. BAKER, DWIGHT J. INGLE, AND CHOH HAO LI. 
From the Departmed of Anatomy, University of Michigan Medical School, Ann Arbor; Research 

Laboratories, The Upjohn Co., Kalumazoo, Mich.; and Hormone Research Laboratory, 
Department of Biochemistry, Ukversi ty  of California, Berkeley. 

Globule leucocytes are found frequently in 
the mucous membranes of the alimentary and 
lower respiratory passageways of various ani- 
mals, including the rat. These cells are dis- 
tinguished by the presence in their cytoplasm 
of acidophilic metachromatic granules ( Fig. 
1). Globule leucocytes appear to be normal 
cells and seldom, except under abnormal con- 
ditions, show evidence of degeneration. In 
this respect they differ from plasma cells 
which are undergoing transformation to Rus- 
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sell body cells. Globule leucocytes arise by 
direct transformation of other cells, many 
origins having been suggested, including 
eosinophilic leucocytes, wandering cells, 
plasma cells, mast cells, and lymphocytes. It 
is only between the small lymphocyte and the 
globule leucocyte, however, that a complete 
series of intermediate stages has been de- 
scribed ( 1 ) . 

The functional significance of globule leu- 
cocytes i! unknown, although their Occurrence 
in the urinary tract of the rat has been cor- 
related with the presence of a nematode in- 
festation (2).  Since adrenocortical hormones 


