
410 SALTS AND FOOD RESTRICTION 

COMPOUND ISolineI Alumina Gel 
I I  % A I A  

100 - 
80 - 

i 60 
- 

t 4 0 -  
2-' 

2 0  - 

u 

m 

4lumino Ge IMuronole  Mom 
' ro- % Alto3 

9: 
!SO 2.5c 

Monuronol 

More lhon 10 ulcers 
None peforoted I Rot deod 

Ulcers perforoled 

FIG. 1. Effect of :iluiiiina gel an11 JIaiiuroi1:tte 011 
iiicicleiice of ulcers in the S h y  rat. 

centrations of 0.625 and 1.25%, both greatly 
reduced ulcer incidence, the 2 showing ap- 
proximately equal potency. An increase of 
sodium polyanhydromannuronic acid to 2 5% 
in 0.25% A1203 further decreased ulcer for- 
ma tion. Sodium polyanhydromannuronic acid 
sulfate. 2.57, in 0.5% alumina gel reduced 
ulcer formation still more. 

X 2 . 5 ' 3  solution of sodium polyanhydro- 

Relation of Sodium, Potassium, and 

mannuronic acid sulfate without alumina gel, 
also reduced ulcer formation, the efficacy be- 
ing approximately mid-way between 1.25 and 
2 50% sodium polyanhydromannuronic acid 
sulfate in 0.25% alumina gel. 

Summary. 1) A study has been made of the 
effects of sodium polyanhydromannuronic acid 
sulfate, alumina gel, and mixtures of the two, 
on incidence of ulcers in the Shay rat. 2) 
Each provided significant protection from ul- 
cers and mixtures of the two reduced ulcer 
formation to a greater degree than either 
alone. 

We wish to thank Mrs. Margot Gruenstein and 
Dr. Harry Shay for their advice concerning the 
method used. 
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Chloride Intake to Cortisone Action 
During Food Restriction. (22503) 
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In a recent study( 1) .  it was reported that 
the increase in renal size noted in rats on po- 
tassium low diets containing XaC1 is not ob- 
served if the XaC1 is replaced by SaHC03. 
I t  seemed desirable to extend these studies to 
include observations of food and water intake 
and to investigate the relation of cortisone to 
these functions on account of its importance 
for salt escretion. As on previous occasions, 
it seemed expedient to carry out the studies on 
rats whose weights were kept constant by 
restricted feeding. 

Materials and methods. Male albino rats 
weighing approximately 100 g were kept in- 
dividually in cages with wire bottoms and 
were provided with bottles suitable for the 
determination of water intake. They were 
weighed daily and supplied with enough food 
to keep their weight constant within t 2 g. 
The requirements were eventually calculated 
as calories per gram body weight per week. 
Details of the procedures will be reported 
elsewhere( 2) .  The basic experimental diet 
consisted of 30% test casein, 10% cummer- 
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cia1 lard, 5474 dextrose, 2% cellulose, liberal 
amounts of all vitamins,* and approximately 
45: of a salt mixture containing the essential 
minerals except S a ,  K, and C1. We estimate 
from the K and Na values known for test 
casein that the daily intake of the animals 
on the basic diet was about .2 mg of Na and 
1 mg K.t The C1 intake may have amounted 
to 3 mg. When desired, this basic diet was 
supplemented with .92 NaCl, or equivalent 
amounts of XaHCO3, KCl, or KHC03. Half 
equivalent amounts of CaC12 or NH4C1 were 
used because animals fed these salts required 
roughly twice ‘as much food for weight main- 
tenance as those on the Na and K containing 
diets. Cortisone was fed in concentrations of 
25 - 50 mg cortisone acetate per kilo of diet, 
which permitted a daily intake of .25 - 5 0  mg. 
In one experimental series, .5 mg cortisone ace- 
tate was injected subcutaneously in .1 cc of 
sesame oil 6 times weekly. 

Results. In  Fig. 1 are shown average cal- 
oric requirements for weight maintenance of 

* W e  are indebted to Dr. Leo Pirk, Hoffmann- 
La Roche, Sutley, S. J., who generously supplied 
us with most of the synthetic vitamins used. \%a- 
rnins were also received from Barnett Laboratories, 
Long Beach, Calif., Merck and Co., Rahway, S. J., 
and the Sterling-Winthrop Research Institute, Rens- 
selaer. N. Y. 

t This was concluded from data kindly supplied 
by General Biochemicals. Chagrin Falls, 0. 

groups on experimental diets with indicated 
salt supplements. Caloric requirements for 
weight maintenance of rats on a restricted in- 
take of a ‘bnormal’’ diet decline sharply dur- 
ing the first 4 or 5 weeks and remain fairly 
constant thereafter(3). As can be seen from 
the figure, similar curves were obtained w.ith 
all experimental diets. The decline was least 
pronounced for animals receiving CaC12, 
whose requirements were eventually twice as 
high as those of rats given Na or K salts. This 
finding was confirmed in 3 additional experi- 
ments. In 2 experiments with NH4Cl, simi- 
larly high intakes were found. With the 
unsupplemented diet, food intake was usually 
not so high as with CaClz or NH4C1 but was, 
much higher than with Xa or I( supplements. 
The caloric requirements of animals receiving 
SaHC02,  KHC03, KCl, or a complete diet. 
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FIG. 2. Influence of cortisone acetate and E salt 
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8 niale rats of 100 g. “Control” refers to group 
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differed little from one another. In the ex- 
periment recorded in Fig. 1. requirements for 
the NaC1-containins diet were somewhat ele- 
vated, but this was true only 4 times in S 
series. 

In another series similar to those just de- 
scribed. cortisone acetate was added to the 
diet. Fig. 2 shows that the initial caloric re- 
quirements of animals fed K salts and corti- 
sone were much higher than those of animals 
given no cortisone. \\'hen animals on corti- 
sone are permitted to eat freelv, their food 
utilization is depressed(4). But. as Fig. 2 
shows? low utilization (as reflected in high 
requirements) was observed onl\- initially. 
The requirements decreased rapidll- and 
eventually h a d \ -  difiered irom those oi con- 
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FIG. 3. Influence of cortisoiie acetate ant1 S a  salt 
hu1)plenieiits OIL caloric requirenwntx for  weiglit 
ninintenance, each point representing arerage for 

on coninlete dirt. 
s lllnle rats of 100 g. "Co11trol'. refers t o  group 

In Fig. 3 are given the results of feeding 
Na supplements. In general, the animals be- 
haved like those with K supplements, the re- 
quirements of the cortisone groups being in- 
itially higher than those of their controls but 
declining to the same level. Only the animals 
receiving S a C l  and cortisone ran persistently 
higher than all of the other groups. the dif- 
ferences being statistically significant in all 4 
series. 

\\'ith SH4C1 supplements. requirements 
were just as high as with CaCl? (Fig. 1 ) .  Xd- 
dition of cortisone to either the basic diet or 
that containing SH,Cl  made no difference: 
but when cortisone was fed along with CaCl?, 
requirements were mildly yet significantly re- 
duced in the 2 series carried out. Thus. corti- 
sone had opposite actions in CaC12 and S a C l  
supplementations. 

Fig. 4 gives the weekly individual water 
intakes. Il'ith CaCl,. the consumption was 
4 times as high as that of the controls on the 
complete diet. Addition of cortisone reduced 
the intake. The difference between the groups 
with and without cortisone was just on the 
borderline of statistical significance in this 
series but more pronounced in a second es- 
periment. \\'ith SaC1, the water intake was 
hitiall). twice as high as that of the controls 
un  the complete diet but declined sharply. In 
two separate series with cortisone and XaCI, 
the intakes were eventually much higher than 
without cortisone. 

Fig. 5 gives a log-log plot of the kidney 
weight against the body weight of animals 
kept on restricted food intake and given the 
various salt supplements with and without 
cortisone. The diagonal lines delimit the 
masimum spread for animals freely eating the 
complete diet. The renal weights of the con- 
trols and of the animals receiving KC1 or 
KHCO,: were within normal limits; adminis- 
tration of cortisone made no difference. With 
('aC1,. the kidnexs were twice as heavy as 
normal; addition of cortisone made for some- 
what lower kidney weights in 2 experimental 
series. With KaC1 supplements, kidneys were 
markedly heavier, as has been observed pre- 
viously ( 5 ) , and cortisone increased the 
weights further. In contrast, the kidney 
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weights of rats fed XaHCOS were on the up- 
per limit of the normal: cortisone led to mild 
increases. 

The circumstance that cortisone exerts op- 
posite effects on the kidney with NaC1 and 
CaCl, is remarkable inasmuch as the histo- 
logical lesions associated with the 2 supple- 
ments are identical.: This may deserve clin- 
ical consideration in the treatment of neph- 
rosis. 

When the relation of the adrenal weight to 
the body weight was studied, it became evi- 
dent that, on the average, the adrenals were 
heaviest with KaC1 and lightest with K salts. 
Cortisone and NaCl sometimes led to develop- 
ment of extremely heavy adrenals. With 
NaHC03, adrenals scarcely differed from 
those of controls on complete diet, and corti- 
sone made no difference. With the basic diet 
or that supplemented with CaC12? adrenals 
were heavier than those of controls: cortisone 
reduced their size. 

The liver weights of animals fed K salts 
without S a  were lower than those of animals 
freely eating a complete diet. Cortisone was 
without effect. With h;aHC03, livers were a 
little heavier and cortisone increased their 
weight slightly. With NaC1, livers differed 

4 The histological studies were carried out in co- 
operation with Dr. Herbert Stoerk ot‘ the Merck 
Institute for Therapeutic Research, Rahway? N. J. 

little irom those of the bicarbonate group? but 
cortisone substantially increased their size 
(after 6 weeks of food restriction, from rough- 
ly 3 to over 4 g in animals weighing about 100 
g) .  

The thymic weights were reduced, as was 
to be expected: and various salts seemed to 
make no difference. The testicular weights 
were not remarkable. 

Injections of cortisone did not change the 
results materially. I t  seemed, however, that 
the decline of caloric requirement for weight 
maintenance was. in the injected group, not 
quite so rapid as in the group given cortisone 
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in the diet. This was probably sd because 
dietary cortisone intake oi the latter animals 
declined as they ate less. whereas the daily 
dose of cortisone ior injected animals re- 
mained constant. 

SiriniiinrJI. 1. Caloric requirements. water 
intake. and organ weights were determined for 
rats whose weights had been kept constant by 
restricted feeding oi diets low in S a .  K. and ' 

or c'l with and without cortisone acetate. 2. 
\\-hereas ordinarily requirements for weight 
maintenance decline sharply during the first 
5 weeks and become constant thereafter. little 
ii any decrease was noted without S a  and K 
salts. With cortisone, requirements for all 
diets except those containing CaC1, or SH4C1 
were initially much higher than without corti- 
sone but went down rapidly. However. with 
KaC1 and cortisone. the requirements were 
higher than with K salts or SaHCO:: and 
cortisone. On C'aCI:. the requirements were 
reduced by cortisone. 3 .  The water intake 

of animals receiving neither S a  nor I( was 
very high. Cortisone reduced the intake of 
the CaCl,,-supplemented rats. The opposite 
effect was noted with XaC1. 4. Organ weight 
determination reaffirmed that the increase in 
kidney weight noticed on XaC1-containing, K 
salt-low diets could be avoided by replace- 
ment of SaCl  by SaHCO:!. The renal changes 
were therefore not the consequence of simple 
K deficiency. Cortisone enhanced renal en- 
largement in animals on K salt-low, SaCl-  
containing diets. 3. C'ortisone acetate and 
S a c 1  reinforce, under certain conditions, some 
of each other's actions. 
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Blood Gases in Cholera Patients and in Normal Subjects. (22504) 

Acute purging and vomiting in cholera pro- 
duce marked reduction in plasma volume with 
concomitant increase in cell volume. This 
hemoconcentration affects the hemodynamics 
of circulation leading to alteration in the 
normal physiology of blood circulation. The 
only form of therapy which has stood the 
test of time as postulated by Rogers( 1 )  is 
administration of solutions of sodium chloride 
to maintain the normal physiolopy of circula- 
tion. This form of treatment has been effec- 
tive in many cases though some die in spite 
of the treatment, due to kidney failure, re- 
sulting in uremia. A reduction in alkalinity of 
blood was also reported( 1 .2 ) .  The cause of 
death in cholera is not definitel_v known. It 
might be due to acidosis. It might also be 
due to inadequate supply of oxygen to the 

tissues. In the present study, therefore, osy- 
pen and carbon dioxide contents of the whole 
blood and the bicarbonate content of plasma 
in patients suffering from cholera and in nor- 
mal persons were compared. 

Methods.  Patients admitted into the Nilra- 
tan Sircar Medical College Hospitals, Calcut- 
ta. with typical symptoms of cholera namely 
passage of rice-water stool, vomiting and col- 
lapse were selected. As a routine procedure 
stool was cultured and the cases whose stool 
showed the presence of cholera vibrio were 
included in the present report. Upon admis- 
sion and before any treatment was rendered, 
blood was drawn from the antecubital vein 
with a dry syringe and delivered in a centri- 
fuge tube under liquid paraffin. The  tube 
was constricted in the middle forming a nar- 




