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Adrenal Cortex and Lipid Metabolism: Effects of Cortisone and Adreno- 
corticotropin (ACTH) on Serum Lipids in Man.* (18075) 

DAVID ADLERSBERG, LOUIS E. SCHAEFER, AND RHODA DRITCH. 
From the  Moiint Sinai Hospi tal ,  Neu: York City. 

It has now been established that cortisone 
and ACTH affect the metabolism of protein 
and carbohydrate in man. These effects are 
manifested by an increased urinary excretion 
of nitrogen, as well as hyperglycemia and 
glycosuria( 1 ). I t  is the purpose of this re- 
port to present evidence that lipid metabolism 
is also affected. 

From clinSca1 observation it has been known 
that patients with hyperfunction of the adrenal 
cortex (Cushing's syndrome) have hyper- 
cholesterolemia and an abnormal distribution 
of body fat, whwears individuals suff0rimg 
from adrenal insufficiency (Addison's disease) 
tend to a low serum cholesterol and a loss 
of body fat(2).  In the animal experiment 
fatty infiltraltion of the liver produced by 
pancreatectomy has been) prevented by adren- 
alectomy ( 3 )  ; marked hypercholesterolemia 
was observed in rabbits after adrenal homo- 
transplantation or injection of adrenal cor- 
tical extracts(4) ; and loss of body fat in 
the adrenalectomized rat was prevented by 
bhe administration of carltisme( 5).  

The availability of ACTH and cortisone has 
now made i t  possible to study further the phy- 
siologic effects of these harmones. The fdlow- 
ing results were obtained in 15 persons with 
vayilous dilsemes who were given cortisone in 
doses varying from 2 5  to 200 mg a day. 
In  Table I the baisic disease, the dura- 
tion of hormcele administration, the dog- 

* This investigation was supported (in pa r t )  
by a research grant from the Division of Rmearch 
Grants and Fellowships, National Institutes of 
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age, and the changes of total cholesterol, 
phospholipids, and neutral fat levels of the 
serum are presented. The determination of 
total and esterifled cholesterol was done by 
the method of Schoenheimer and Sperry, 
lipid phosphorus by the Sperry modification 
of the Fiske-Subbarow method (phospholipid 
equals lipid Y times 25), total lipids were 
detsermined by the Bbor method, and neutral 
fat was calculalted by subtracting the figures 
for total cholesterol and phospholipids from 
the figure for total fat. 

I t  is evident from Table I that there was 
an average increase of 15% in thle total serum 
cholesterol of the 15 patients who received 
cortisone. The phospholipids increased an 
average 26% with 14 of the 15 showing this 
change. The neutral fat was calculated in 
1 2  instances, and in each case there was a 
decmase in this fraction; ithe average drop 
was Slyo. By using the It-distlributhn far 
statistical evaluation, a probability of .032 
was obtained for the change in phospholipids, 
and of .005 for the change in neutral fat. 

The fluctuations of serum lipids under 
cortisone occurred regardless of the clinical 
course of the patient or the underlying dis- 
ease. They occurred in patients 4, 6, and 12 
although no symptomatic improvement was 
observed. In patient 11, who died, and in 
patient 14, who failed to improve: the serum 
phospholipids rose, but the level of serum 
cholesterol fell. Thme described changes oc- 
curr'ed in patients 2 and 6 even while they 
were maintained on a fat-free, cholesterol- 
free, salt-free diet (Kempner regimen). In  
4 patients (1, 2,  3, and 6)  studies of the 
serum lipids were continuled aft'er cortisone 
was stopped, and in each instance there was 
a nevmsl of itlhe previous trend, i . e . ,  the 
cholesterol and phospholipids fell, and the 
neutral fat rose, so that the values eventually 
approached those of lthe control periods. 

I n  contrast to the effects of cortisone, 
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OUABAIN ACTION ON RAT VENTRICLE 879 

ACTH produlced less pronounced changes 
In the serum lsipids (Table 11). A 
small drop in total serum cholesterol was 
nloted in 6 of 9 patients during the first few 
days of treatment as originally observed by 
Conn(6), but this was usually followed by a 
subsequent moderate rise, and the overall 
average folr the group showed an i’ncrease 
of 4%. There was Ian awerage increase olf 
9% in the phospholipids with 9 of the 12 
exhibiting a rise, and an average decrease of 
16% in the neutral fat, with 6 of 8 showing 
this efflect. Nonle of the changes wh,ich oc- 
curred during ACTH therapy were statisti- 
cally significant. 

Of special interest was the fact that the 
fasting sera of 7 of the 15 cortisone-treated 
patients and 3 of the 12  ACTH patients 
became turbid (“lipemic”) despite the fact 
that the level of neutral fat had decreased. 
This may indicate that the rise in phospho- 
lipids and cholestlerol was due to the pro- 
duction of a lipid which was less soluble than 
normal, or ‘that there was a change in the 
conjugated lipids (possibly lipoproteins). 

I t  ‘its levidenit, then, that !there was a 
6. Conn, J. W., and Vogel, W. C., J. Clin. 

Endocrinology, 1949, v9, 656. 

differace blatwem the effects of mriti- 
sone land ACTH on the serum lipids. This 
difference of effects may be explained by the 
different nature and points of attack of these 
substances. Cortisone is a cortical hormone 
of a well-d’efined structure, while ACTH is 
an 6rgan extract of the anterior lobe of the 
pituitary which stimullates the production of 
several cortical bormonies. Evidence is avail- 
able(1) that the adrenal cortex of man when 
stimulated by ACTH secretes Compound F 
rath,er than cortisone (Compound1 E) .  It is 
also possible that serum cholesterol represents 
the material for th’e synthesis of cortical hor- 
mones under ACTH stimulation ( 6 ) ,  and that 
prolonged stimulation results in funlctional 
exhaustion and atrophy of the adrenal cor- 
tex, as wlell as in the production of antihor- 
mones (7). I 

Summary. This investigation indicates 
that cortisone produced well-characterized 
‘changes of serum lipids in man. The effects 
of ACTH on1 thie setrum lipids were less pro- 
n o  u nice d. 

7. Gordon, G. L., Endocrinology, 1949, v45, 571. 

Received May 25, 1950. P.S.E.B.M., 1950, v74. 

Positive Inotropic Action of Ouabain on Rat Ventricle Strips.* (18076) 

DAVID T. MASUOKA AND PAUL R. SAUNDEBS. (Introduced by C. H. Thienes.) 
From t h e  Department  of Pharmacology and Toxicology, School of Medicine, Universi ty  of 

Southern California, Los Angeles. 

Previous work in this laboratory on the 
metabolism and functional activity of Ithe rat 
heart(1,Z) lied us to an investigation of the 
effect of cardiac gIyclosides on the force of 
contraction of rat ventricle muscle. The 

* This investigation was supported by a research 
grant from the National Heart Institute, U. S. 
Public Health Service. 

1. Webb, J. L., Saunders, P. R., and Thienes, 
C. H., Arch.  Biochem., 1949, v22, 444, 451, 458. 

2. Nakamura, K., Saunders, P. R., Webb, J. L., 
Lawson, H. C., and Thienes, C. H., Am. J .  Physiol., 
1949, v158, 269. 

present plaper reports a positive inotropic 
action of ouabah on the isolated rat ventricle 
strip, and the effectms of various factors upon 
this response. A literature survey reveals 
that th,is is lthe fitrst conclusive demonstration 
of a cardiotonic le€fect of ouabain on rat 
myocardium. 

Nethod. Adult male rats (225-275 g) 
were killed by decapitation and a strip pre- 
pared from the right venltricle, attached to a 
semi-isometric optical lever, and mounted 
according to the method developed in this 


