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Metabolism of 1-Thyroxine and 1-3:5:3’-Triiodothyronine by Homogenates 
of Rat Skeletal Muscle.” (23222) 

JAMSHED R. TATA~ (Introduced by C. J. Shellabarger) 
Division o j Clinical Investigation, Sloan-Kettering Institute for Cancer Research, New York C i t y .  

It has been shown recently( 1)  that tissue 
slices and homogenates of rat brain can deio- 
dinate and possibly deaminate I-thyroxine 
and 1-3 : 5 : 3’-triiodothyronine. Comparative 
studies using rat liver and kidney proved 
technically difiicult because incubation of thy- 
roxine and triiodothyronine with either slices 
or homogenates of these 2 tissues produced 
between 4 and 7 different iodinated metabo- 
lites. Most of these products were not formed 
by brain preparations, in which the iodin- 
ated metabolites were mainly inorganic iodide 
and what appeared to be the deaminated ana- 
logues of thyroxine and triiodothyronine. Sub- 
sequently it was found that the metabolites 
produced from homogenates of muscle re- 
sembled, to some extent, those produced by 
brain homogenates. These observations are 
described in the present report. 

About 2-3 g of skeletal muscle 
were removed from each hind leg of unanaes- 
thetized. decapitated male or female rats (75-  
150 8). Muscle was rapidly chilled in ice. 
trimmed and cut into fragments of approxi- 
mately 100 mg. The tissue was then homo- 
genized in a Waring blendor run a t  65-75 \- 
for 3 minutes.: For incubation studies a con- 
centration of 1 g of muscle per 15 ml of sus- 
pension medium was used. Radioactive 
( P )  1-thyroxine9 and 1-3 : 5 :3’-triiodothy- 
ronineO were used for incubation with homo- 
genates. Incubation time ranged from 15 
minutes to 6 hours. Substrate levels between 
10-3M and 2 x 10-9M were obtained by addi- 

Methods. 

*This work was supported by research grant from 
the N.I.H., from Amer. Cancer Society and by U. S. 
Atomic Energy Commission. 

t Present address Nat. Inst. for Medical Research, 
Mill Hill, London, S.W.7,  England. 

Most of the connective tissue which collects 
around the blades of the blendor was removed after 
one min. Homogenizatim was then continued for 
an additional 2 min. 

$ Obtained from Abbott Laboratories, Oak Ridge, 
Tenn. 

tion of non-radioactive thyroxine and triio- 
dothyronine when necessary. After incuba- 
tion each sample was chromatographed di- 
rectly on paper to determine the amount of 
1’:;’ remaining as unchanged substrate, as 
well as the amount of each of the metabolites. 
comparative studies were simultaneously 
done on brain homogenates from the same ani- 
mals. Analytical procedures, the composition 
of the suspension medium, conditions of incu- 
bation and control experiments were the same 
as those previously reported for rat cerebral 
tissue ( 1 ) . 

Results. Since anaerobic conditions failed 
to show any significant difference, only results 
of incubation under aerobic conditions are re- 
ported. The rates of disappearance of thy- 
roxine and triiodothyronine at different sub- 
strate levels are shown in Fig. 1. The data 
here have been expressed as percentage of the 
total homogenate radioiodine remaining after 
incubation as either thyroxine or triiodothy- 
ronine. Simultaneous studies with brain 
homogenates were similar to those reported 
previously( 1 )  and are not repeated here. 

The disappearance of radioactive thyroxine 
and triiodothyronine from muscle homoge- 
nates was most rapid during the first 2 hours 
of incubation. At roughly the same substrate 
levels rates of disappearance were substan- 
tially faster with muscle homogenates than 
those obtained with homogenates of brain per 
g of tissue. For example, brain suspension 
was almost inactive on thyroxine and triio- 
dothyronine a t  a concentration of about lo4 
M, while similar muscle suspension ( 1 g tis- 
sue/’l5 ml medium) metabolized approxi- 
mately 60% of thyroxine and 35% of the 
triiodothyronine within 3 hours of incubation. 
This difference might indicate a higher con- 
centration, in muscle, of the enzyme(s) in- 
volved in the metabolism of the 2 hormones. 
In both muscle and brain homogenates thy- 
roxine was degraded more rapidly than tri- 
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FIG. 1. incubated 
with rat muscle homegenate at  different substrate concentrations. Values given represent percentage 
of total in homogenates found as unchanged substrate at  different time intervals. c = control 

incubation with boiled tissue. 

iodothyronine. An explanation for this dif- 
ference is not apparent. 

Chromatographic analysis of the iodinated 
products obtained after incubation of labelled 
thyroxine and triiodothyronine with muscle 
and brain homogenates is shown in Table I. 

The major P31-labelled metabolite in all 
cases11 was inorganic iodide. In the case of 
muscle homogenates, inorganic iodide ap- 
peared to be the main labelled metabolite 
from thyroxine or triiodothyronine since, in 
all studies, a t  least 90% of the 1131 of the 
product formed was found in this fraction. 
As much as 10-15% of the total 1131 was 
found as their acetic and/or propionic acid 
analogues (it was not possible to distinguish 
chromatographically between the acetic and 
propionic acid analogues of the 2 hormones) 
within 1-2 hours of incubation with brain 
homogenates. Using muscle homogenates, 
however, i t  was not possible to obtain suf- 

( 1  In  considering the qualitative analysis of radio- 
iodinated metabolites, it should be emphasized that 
the iodine atoms in molecules of thyroxine and tri- 
iodothyronine used for this work were not uniform- 
ly labelled. 

ficient radioactivity to elute and re-chromato- 
graph any of the non-iodide fractions of the 
iodinated metabolites. 3 : 5 : 3'-Triiodothyro- 
acetic acid, identified in muscle of thyroidec- 
tomized rats injected with L-T3 by Roche 
and co-workers(2) was not found to be pres- 
ent as a metabolite of incubation in this work. 

Both muscle and brain homogenates were 
inactivated by heating a t  100°C for 20 min- 
utes. Treatment of brain preparations with 

M HgC12 blocked all deiodination but 
did not interfere with conversion of thyroxine 
and triiodothyronine to other non-deiodinated 
products. In muscle preparation M 
HgC12 blocked all deiodination but, as may 
be seen in Table I, since the non-deiodinated 
products represented such a small fraction of 
the total 1131 i t  was difficult to be certain of 
any effect on conversion of thyroxine and tri- 
iodothyronine to other products. 

The process of homogenization of the tissue 
is not responsible for deiodination or lack of 
deamination of 1-thyroxine and 1-3 : 5 : 3'-tri- 
iodothyronine since no significant qualitative 
difference was obtained by incubation with 
skeletal muscle fragments. 
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nitd T,. 

Sunznzurj~. From the present study it can 
be concluded that brain and muscle have cer- 
tain similarities as well as differences in the 
metabolism of thyrosine and triiodothJ-ro- 
nine. The deiodinating enzyme is present in 
both the tissues but the deaminating activity 
found in brain preparations is virtually absent 
in skeletal muscle. The nature of the en- 
zymes as well as other factors involved in the 
metabolism of these hormones require further 

clarification and are being studied. 
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Inhibitory Effects of Cortisone Acetate and Hydrocortisone on Growth of 
Fibroblasts." (23223) 

N.L\RGARET HOLDES ASD LILLIAS 13. .-II)ANS (Introduced by H. M. Rose) 
Pepartment of Microbiology, College of Phy.sici,ins cuzd Sirrgeons, Columbia University, N .  Y .  City .  

Diverse evidence has been presented by sev- 
eral investigators concerning the direct action 
of cortisone acetate and 1 7-hydrosycorticos- 
terone on growth of fibroblasts in zdro .  The 
technics have differed as to methods of cul- 
ture and application of the test agents( 1-7). 

The purpose of the present work was to 
study the effect of cortisone and hydrocorti- 
sone on a single cell system. The results in- 
dicate that addition of these steroids to cul- 
tures of actively proliferating fibroblastic cells 

* This investigation was supported by research 
grant of the N.I.H., Public Health Service. 

inhibits their growth and induces develop- 
ment of abnormal cytologic changes. 

" l far ia ls  und methods. The steroids, cor- 
tisone acetate and hydrocortisone (free al- 
cohol) were supplied through the courtesy of 
I>r. Frederick Heath, Merck & Co. Corti- 
sone was diluted in aqueous vehicle to con- 
tain 5 mg ml and further diluted to desired 
strength with Earle's balanced salt solution 
(8)  prior to combining with the culture me- 
dia. Hydrocortisone was prepared according 
to the method of Grossfeld and Ragan(3). 
The original vehicle was removed from this 


