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tion. 4. 0.01 N NCl: One hundred cubic 
centimeters of 0.01 N HC1 was instilled into 
the duodenum of 3 patients and resulted in a 
gastric motor inhibition lastling 5 to 8 min- 
utes. In 1 patient, 50 cc of this solution in- 
hibited gastric activity for 5 minutes: in 2 
patients, 2 5  cc of the same solution inhibited 
gastric contractions for only 3 minutes. 

In  the 3 patients with persistent histamine 
achlorhydria. 0.1 S HC1 instilled into the 
duodenum resulted in prompt and profound 
inhibition of gastric motility. I t  was indistin- 
guishable in latent period, degree, and dura- 
tion from that occurring in subjects with nor- 
mal gastric secretion. 

1 ) Duration of inhibition of 
gastric motility varies directly with volume 

Conclzrsiorzs. 

and concentration of HC1 solutions intro- 
duced into the duodenum. 0.075 N HC1 pro- 
duces definitely shorter inhibition than was 
previously found with equal volumes of 0.1 N 
HC1. When concentration of HCl is reduced 
to 0.01 S and volume reduced to 2 5  cc, the in- 
hibitory period is very brief, lasting only 3 
minutes. 2.  In 3 patients with complete his- 
tamine achlorhydria, the inhibitory effect of 
intraduodenal acid on gastric motility was 
the same as that in individuals with normal 
gastric secretion. 
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The mechanism of action of cortisone and 
other adrenocortical steroids on protein 
metabolism has been the subject of many in- 
vestigations. The theories and observations 
of some investigators(1-3) seem to favor a 
primary anti-anabolic effect while other work- 
ers(4-6) favor a primary catabolic mechan- 
ism. Still other reports(7) support a more 
complex interpretation. 

Previous work(8) indicated that rats main- 
tained on a completely protein-free diet of- 
fered a unique situation in which to study the 
effects of cortisone. The present communica- 
tion is a preliminary report of results obtained 
from a study of the incorporation in vitro of 
glycine-2-C1' into protein fractions of liver 
slices and intact isolated diaphragms from 

protein depleted rats treated with cortisone. 
The liver and diaphragm were studied in the 
hope that they might show differences in 
their ability to incorporate labeled amino 
acids and that these changes would reflect the 
influence of cortisone on protein synthesis or 
breakdown. 

Young male rats 
were maintained on 3 experimental regimens 
(8). These regimens included: 1) normal 
synthetic diet; 2 )  protein-free synthetic diet; 
3 )  protein-free synthebic diet plus daily sub- 
cutaneous injections of 2.5 rng of cortisone/ 
100 g body weight. All groups were main- 
tained on the experimental regimens for 12 
to 17 days. Following the period of treat- 
ment the rats were lightly anesthetized with 

Material and methods. 

ether and sacrificed by exsanguination from *This work supported by funds from Jackson 
Johnson Student Research Fund of Washington Uni- The livers and d'iaphragms were 
versity School of Medicine ; Williams-Waterman removed, weighed, and placed immediately in 
Fund for Combat of Dietary Disease ; and NationaI chilled Krebs-Hensleit media equilibrated 
Science Foundation. with 95% oxygen and 5% COZ. The incu- 

the heart. 
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TABLE I. In 'Pitro Incorporation of Glyoine-2-C" into Protein Fractions of Rat Liver Slices 
and Intact Isolated Diaphragms. (Values are expressed as the mean of the individual values 3- 

the standard error of the mean.) 
~~ 

Incorporation of gly~ine-2-C~~ into Incorporation of gly~ine-2-C~~ into 
LIVER protein fractions DIAPHRAGM protein fractions 

Without added With added Without added With added 
non-labeled non-labeled non-labeled non-labeled 
amino acids amino acids" amino acids amino acids" 

Treatment (cpm/mg protein) (cpm/mg protein) (cpm/mg protein) (cpm/mg protein) 

Normalcontrols 260f 37.2 (4)t Noobservations 38-t-5.7 (3) 36 - (1) ' 

Protein-freediet 128 -L 9.0 (7) 201 -I 11.7 (5) 41 -k 5.6 (7) 60 zk 10.7 (5) 

Protein-free diet 164 2 7.0 (7) 149 2 11.9 (5) 61 3.8 (7) 82 -t- 6.6 (5) 
cont,rols 

+ cortisone 

* Final concentration of L-isomer, 10 pg/ml. 
t The No. of animals in which duplicate observations were made are shown in parentheses. 

bation and isolation of the protein fraction 
was essentially as descnibed by Krahl(9) ex- 
cept for minor technical changes. Approxi- 
mately 400 mg of liver slices or one hemi- 
diaphragm was placed in screw-cap incuba- 
tion bottles. These bottles contained Krebs- 
Hensleit media (liver, 2 ml; diaphragm, 1 
ml) and g1ycine-2-Cl4, 1 1.6 pg/ml (specific 
activity, 1.25 mc,/mM). A mixture of non- 
labeled amino acids was also added to some 
of the flasks in addition to gly~ine-2-C~~.  
This mixture contained 1-cysteine, dl-lysine, 
l-histidine, dl-leucine, dl-threonine, dl-phenyl- 
alanine, dl-valine, l-arginine, dl-methionine, dl- 
isoleucinle, and dl-tryptolphane and was ad- 
justed to pH 7.0 with NaHC03. The tissues 
were incubated with shaking for 2 hours at 
37°C. Radioactivity in protein fractions was 
determined in an internal gas flow counter. 
All samples were counted at  maximum self- 
absorption. Protein content was determined 
by the method of Lowry et aZ.( 10). 

ResuEts. In  confirmation of our earlier 
findings(8) the animals on the normal syn- 
thetic diet gained weight, those on the pro- 
tein-free diet lost about 20% of their initial 
body weight, and those on the protein-free 
diet plus cortisone lost 40% of their starting 
weight (P< 0.001). Liver weight/body 
weight ratios were significantly increased 
(P<O.OOl )  in the animals receiving the pro- 
tein-free dliet plus cortisone. The protein- 
free diet caused a 30% decrease in the mean 
diaphragm weight when compared to normal 
values ( P < O . O O l ) .  The increase in liver 
weight in the cortisone treated an$imals was 

due in part to an increased protein content. 
Whereas cortisone treatment caused no change 
in the diaphragm weight/body weight ratio 
the liver weight/body weight ratio increased. 
Thus while the diaphragm suffered with other 
tissues from the wasting effects of cortisone, 
the liver was spared. 

Liver slices from animals on a protein-free 
diet showed a decreased utilization of glycine- 
2-C14 compared with that of liver from nor- 
mal controls (P = 0.01) (Table I). Krahl 
(9) observed a similar effect in fasted rats. 
It was possible to increase utilization of gly- 
cine-2-C14 by the addition of a mixture of es- 
sential non-labeled amino aaids (P<O.OOl ) . 
Liver slices from animals on a protein-free 
diet plus cortisone showed an increased util- 
ization of g l ~ c i n e - 2 - C ~ ~  compared with that 
of liver from protein-free dieted animals (P = 
0.01) ; lip this case the addition of other 
amino acids had no stirnulatory effect. 

In the diaphragms, the diet had no effect 
on the utilization of g ly~ine-2-C~~ (Table I). 
Treatment with cortisone caused an increased 
utilization of glycine-2 -C14 by the diaphragms 
(P = 0.01). Addition of non-labeled amino 
acids to the diaphragms from the cortisone 
treated animals caused a still further increased 
utilization of g l ~ c i n e - 2 - C ~ ~  (P<O.O2). 

Summary and conclusion. l n  these experi- 
ments cortisone had no antisynthetic effect : 
its effect on protein synthetic reactions m s  
to increase synthesis in the diaphragm. Since 
liver is spared and diaphragm is not spared 
against the wasting effects of cortisone, the 
chief effect of cortisone according to our ob- 
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servations must be its influence on catabolic 
reactions. Thus the organ-specific effects oi nology, 1949) ~ 4 4 ,  458- 
cortisone can be explained on the basis of in- 
creased catabolism in diaphragm but not in 
1 ive r . 
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The administration of reserpine has been 
found to be associated with a decrease in the 
concentration of serotonin in brain: platelets 
and intestines( 1) .  I t  has also been demon- 
strated that rauwolfia alkaloids can produce 
occasional salt and water retention even to 
the point of congestive failure(2j. The pres- 
ent study was undertaken to investigate the 
possibility that this effect of rauwolfia might 
be mediated through serotonin. 

Jfaterials and methods. Forty convales- 
cent patients free of cardiovascular, renal, 
metabolic or endocrine disease were selected 
for the study. All but 3 were bed patients, 
and all were afebrile and on a regular diet. 
All were given an infusion of 250 ml of 5% 
glucose and water. One or 2 mg of serotonin 
base: were added to the infusion of 18 sub- 
jects. the remaining 2 2  serving as controls. 
Those receiving serotonin were unaware that 
any drug had been added to their infusion, 
and did not experience any blood pressure 

~- --__ 

*This study was aided by grants from Xational 
Heart Institute (U.S.P.H.S.), ‘4lbert and Mary Lask- 
er, Albert H. and Jessie D. Wiggin, and Irwin Stras- 
burger Memorial Medical Foundations. 

t National Heart Institute trainee. 
$ Serotonin creatinine sulfate was suppIied by Dr. 

E. W. Young of Upjohn Co., Kalamazoo, Mich. 

change or discernible local or systemic reac- 
tion. Comparable conditions and identical 
procedures were employed in both groups. 
Each subject emptied his bladder as com- 
pletely as possible in the sitting or standing 
position. One hour after breakfast the pa- 
tients voided and then drank 200 ml of water. 
Exactly one hour later, they again voided and 
were immediately given the infusion which 
was administered at  a constant rate to require 
one hour for its completion. Vrine specimens 
were obtained at  the close of the infusion and 
at  exactly hourly intervals for 2 additional 
hours. All hourly urine specimens, beginning 
with those obtained a t  the start of the in- 
fusion, were measured and analyzed for so- 
dium! potassium (by flame photometer), and 
chloride. For the purposes of this study, the 
excretion rates in the hour’s specimen ob- 
tained at  the end of the infusion were com- 
pared with excretion rates per hour in the 
combined 2 hourly specimens subsequently 
collected. 

Results. The mean excretion of sodium in 
mEq/hr in the control group was 7.7 a t  the 
start of the infusion, rose to 9.4 a t  its close, 
with a further increase to 9.6 in the 2-hour 
period after the infusion. In the serotonin 
group the initial value was 5.9, rose to 7.2 at  


