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nitrogen and uric acid, as well as for isotope 
concentration in these 2 fractions. 3. 3-0 sig- 
nificant difference could be found betwezn the 
2 subjects in the isotope distribution of the 
total nitrogen or uric acid. The percentage 
of X1.; excreted as uric acid was no greater in 
the gouty than in the normal suSject. The 
significance of this finding in relation to the 
pathogenesis of gout is discussed. 

11-e wish to thank Dr. Gordon L. Brownell in 
whose laboratory the isotope analyses were carrizd 
ou t .  
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Inhibition of Thyroid Function by Cortisone and ACTH in 
H ypop hy sec t omized Rats . * ( 20020) 
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Froiiz t h e  Divisioiz of Eizdocriire arid CaricPr Research, Je_ifuso;z Xed icu l  College, P ldade lph ia ,  Pa.  

There is experimental and clinical evidence 
that administration of cortisone or ACTH 
suppresses thyroid function ( 1-5).  Similar 
findings have been obtained under experi- 
mental conditions which are known to be 
accoinpanied by increased secretion of cor ti- 
cal hormone, including injection of epineph- 
rine(6) or formalin( 7 )  and exposure to ab- 
normal temperature (8 ) .  Some investigators 
believe that this inhibition of thyroid func- 
tion is caused by suppression of secretion of 
TSH ( 1.2 ) : however. differences between the 
inhibition produced by adrenal hormone and 
by lack of TSH have been pointed out(9.10). 

The experiments reported in this paper 
were undertaken in order to investigate the 
possibility that the inhibiting action of corti- 
cal hormone is exerted at  the thyroid rather 
than at the pituitary level. -4 similar investi- 
gation was reported by Woodbury et aL(11). 

M Q ~ C I - ~ ~ Z  and methods. Hypophysectoni- 
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ized male rats of the Sprague-Dawley strain 
were divided into 4 groups. Group one served 
as control. Group 2 was injected for 5 
days with either ACTHY or cortisone.' Group 
3 received daily injections of a TSH prepara- 
tion? for 5 days. Group 4 was treated with 
both TSH and either ACTH or cortisone. 
The hormone dosage is indicated in the tables. 
After 4 days of treatment all animals received 
4 pc of 11:31 (carrier free)T by intraperitoneal 
injection. Twenty-four hours later the rats 
were killed: the thyroid glands were dissected 
free of connective tissue and weighed on a 
Roller Smith torsion balance. The glands 
were then macerated in 5% NaOH; aliquots 
were plancheted and the radioactivity de- 
termined by means of a Geiger Counter. 

Results. Results of experiments with ACTH 
are presented in Table I, those with cortisone 
in Table 11. I t  is evident that the amount 

7 The TSH preparations were generously supplied 
by Dr. Daniel McGinty of the P a r k  Davis Co., 
ACTH n-as obtained from -4rmour and Co. through 
the courtesy of Dr. E. E. Hays, and Cortisone from 
Merck and Co. through the courtesy of D:. E. 
Alp&. The 1131 was obtained from the Atomic 
Energy Commission, Qak Ridge Laboratories. 



ACTION OF CORTISONE ON THYROID 5 1  

TABLE I. Influence of ACTH on Uptake of in Hypophysectomized Rats. 

% uptake of 24 hr after 
tracer, 4 pc 

s o .  of Per mg Tli yr oid 
rats Total thyroid wt wt, mg 

7-- _I --- 

1 3.3 .53 .31 7 1. . S S %  Sac1 
9. ACTH 4 mg/day 4 1.05 & .19 .1 11.5 

6 29.8 & 2.8 2.53 * 2 0  11.8 
J 32.1 -I: 1.17 2.0‘7 L- .39 12 

3. TSH 1 ” 

4. TSH 1 mg,XClTH 4 mg 

p<.Q3 p<.3  

Exp. 1 

Diff. 3-4  7.7 .46 

Exp. 2 
1. ,8570 S n C l  10  
2. ACTH 4 mg/day 1 IJ 
3. TSH 1 ” 8 
4. ACTH 4 mg, TSH 1 m g  9 

5 .  TSH 2 mg/day 10 
6. ACTH 4 mg, TSH 2 mg 

Diff. 3-4 

9 
Diff. 3-6 

.83 & .3d 

.67 2 . I2  
19.8 & .89 
19.2 +- .(X 

.6 11 < .2 
27.7 +- 1.81 
24.4 3.19 

3.3 p<.4 

.09 

.08 
1.84 
l . i 3  

2.14 
1.so 

9.1 
9.7 

10.8 
11.5 

13.3 
13.7 

E y .  3 
1. .85% h a C l  8 .75 & 2 3  .os 10 
3. AC‘TH4mg It .ii 2 . l f j  .08 10.2 
3. TSH 1 ” 9 3 . 3  +- 1.57 1.iT .15 12.8 
4. ACTH 4 mg, TSH 1 mg 9 1 2  & 1 .34  .95 t .18 13 

Diff. 3-4 10.3 .82 
p = < . O l  1) = < . O l  

of TSH (1 mg or 2 mg) was adequate to in- 
crease the uptake of significantly. Simul- 
taneous administration of ACTH (Table I) 
lowered the uptake of P 3 1 ;  in 2 of 3 experi- 
ments the difference in uptake values between 
the TSH treated and the TSH-ACTH treated 
animals was statistically significant . Similar- 
ly, simultaneous treatment with TSH and 
cortisone significantly lowered the uptake of 
P1 as compared with that of the rats injected 
with TSH alone (Table 11). 

Discussion. Observations in intact ani- 
mals and in man have indicated that endogen- 
ous or exogenous cortical hormone suppresses 
thyroid function. The uptake of a tracer 
dose of 11“1 by the thyroid gland is diminished 
following administration of cortisone in the 
intact rat(4),  and in man(1,S). Similar re- 
sults have been obtained by subjecting rats 
to various forms of stress( 6-8,13,14,16). 
Mgeon et  al. have found cortisone treatment 
to diminish I*s1 uptake by the thyroid in 
adrenalectomized but not in intact rats( 1 2 ) .  

In  humans: treatment with large doses of 
cortisone is often followed by clinical and 

metabolic manifestations of hypothyroidism, 
such as low BMR ( 1,2)  , high serum cholesterol 
(1 ,2 ) ,  and low serum protein-bound iodine 

It has been assumed by some authors that 
this inhibition of thyroid function is the result 
of diminished production and/or release of 
TSH from the pituitary. This assumption is 
supported by the observation that administra- 
tion of exogenous TSH simultaneously with 
cortisone counteracts the thyroid-depressing 
effect of the latter(1). 

However, in experiments reported by Perry 
(9) and by Albert et d . ( l O ) ,  discharge of 
thyroidal 1ls1 was not influenced by cortisone 
or ACTH, whereas the uptake of was 
inhibited. Moreover, the increase in cell 
height due to TSH is not diminished by simul- 
taneous cortisone medication ( 17). This re- 
sponse pattern differs from that produced by 
deficient secretion of TSH; in this state both 
uptake and release of iodine and the thyroid 
cell height are decreased. 

The experiments reported in this paper, and 
similar work of Woodbury ( 1 1 ) demonstrate 

(5915). 
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that uptake of I1‘;’ by the TSH-stimulated 
thJ-roicl is diminished by administration of 
cortisone or .A\CTH to hypophysectomized ani- 
mals: this phenomenon, therefore, cannot be 
the result of diminished secretion of TSH : 
obviouslj- endogenous or exogenous cortical 
h o r ti1 o n e the t h q’ r oi d - s t i mu1 a ti ng 
action oi TSH. as measured by uptake of I“”.  
at  extrapituitary levels. perhaps a t  the thyroid 
gland level. 

I n  man. clinical and inetabolic manifesta- 
tion.; of hj-pothj,roidisni have been observed 
after prolonged treatment with cortisone( 1.2. 
5 . 1 5 ) .  I t  is obvious that in such cases not 
0111~- the uptake of iodine, but also the release 
of thJ-roid hormone must be inhibited. The 
inhibition of 1’:’’’ uptake by cortical hormone. 
acting a t  the thyroid level. may be followed. 
a f t er pr ol onged a dm in i s t ra t i on. by diminished 
secretion of thyroid hormone. It is possible. 
too. that the cortical hormone may exert a 
dual action. directly a t  extrapituitarJ- levels. 
and later also through suppression of TSH 
production. The  various reported observa- 
tions could be reconciled by either of these 
hj-pothetical assumptions. 

Administration of cortisone or 
AA(‘TH decreases the TSH-induced uptake of 
I”” bj- the thyroid of hypophysectomized 
rats. This indicates that the suppression of 

i n h i 11 i t s 

Sunz i i r t r r ~ l .  

the iodine concentrating function of the th.7- 
roid is brought about a t  extrapituitary levels, 
and not by suppression of T S H  secretion from 
the pituitary. Some discrepancies of reported 
effects of adrenal hormones upon thyroid 
function are discussed. 
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Nutrition of Leptospira  canicola. 111. Utilization of Vitamins and 
Amino Acids.* (20021) 
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The present investigation is an extension 
of the authors' studies on the nutritional re- 
quirements of leptospira (1-4) .  A chemically- 
defined basal medium developed earlier was 
shown to be satisfactory for the cultivation of 
the spirochete when supplemented with dia- 
lyzed rabbit serum (3) or an electrophoretical- 
ly-homogeneous rabbit serum albumin ( 4 ) .  
Related studies on the utilization of amino 
acids and vitamins by pathogenic leptospira 
have been reported by other workers( 5-1 1) .  

Experimental. The response of Leptospira 
canicobat to individual amino acids was de- 
termined by replacing the amino acid mixture 
in the previously described basal medium 
supplemented with rabbit serum albumin (4), 
with each of 2 2  amino acids in turn a t  0, 10, 
--___- - _ _ - _ _ _ _ _  

* This work was aided by grants from the National 
Institutes of Health (U. S. Public Health Service), 
Swift and Co. and the University of California. 
Some of the material in this paper was taken from 
the thesis of Allan Schneiderman presented in June, 
1952. in partial fulfillment of the requirements for 
the Master of Science degree in Microlbiology. 

t Mrs. Gordon H. Ball. 
$ L .  pomonu (strain 9 ) ,  L. canicola (dog Utrecht 

IT) and L. ictuohaemorrhagiae (strain 20, Wijnberg 
Type AB) were obtained through the courtesy of 
Dr. K. F. Meyer, Universiity of California, San 
Francisco. L .  ballurn (strain mouse 27), L .  sejroe 
{strain Mallersdorf 11) an'd L. icterohaemorrhagiae 
(b io typ  A, strain Kantorowicz) were obtained 
through the courtesy of Dr. J. W. Wolff, Institute 
for Trolpical Hygiene, Amsterdam, Holland. 

20, 40, 60, 80, 100,  150, 200 and 500 mg o/o 
concentrations. Seven replicate tubes were 
prepared a t  each concentration. The p H  of 
the medium was 7.2-7.4. 0.3 ml of a suspen- 
sion of L. canicoba, prepared as described 
earlier(4), was added to each of 5 tubes with 
2 tubes serving as controls. The final volume 
was 6 ml and the tubes were incubated for 
7 days at  3 2 O .  Growth was measured as in- 
crease in optical density of the cell suspensions 
determined with the aid of a Klett-Summerson 
photoelectric colorimeter. In  some experi- 
ments the inoculum was obtained directly 
from the 4th or 5th serial transfer of the 
organism grown on the medium (complete 
except for the omission of amino acids) in 
which growth had decreased progressively. 
The purpose was to determine whether or not 
the response of the spirochete had been 
affected by this treatment. Subsequently, an 
amino acid mixture simulating the composi- 
tion of rabbit serum albumin was employed 
in an attempt to replace the albumin and the 
amino acid mixture of arbitrary composition 
used initially. The composition (Table I) of 
the elec trophore tically-homogeneous rabbit 
albumin was determined by assaying for 
alanine by the method of Sauberlich and Bau- 
mann( 1 2 )  and the 16 other amino acids by 
the procedures of Dunn et aZ.(13,14). All 
assays were performed in triplicate using 5 
levels of sample and 15 levels of standard. 
The maximum deviation of the values a t  the 


