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It has long been known that, during starvation,
negative nitrogen balance is accompanied by losses
of the chief mineral constituents of both the extra-
and intracellular compartments (1, 2). In pro-
longed fasting (1), in brief fasts followed by
graduated increased feeding, and in graduated re-
duced feeding periods (3), nitrogen, potassium
and phosphorus are lost in amounts closely ap-
proximating their relative concentration in normal
muscle protoplasm, suggesting an even and pro-
portionate expenditure of these intracellular con-
stituents. It was our objective to determine what
would occur over a brief period of complete fasting
if certain of the usual electrolytes of the diet were
furnished orally in the total absence of calorigenic
material.

Two obese male patients were studied ; one sui-
fered with diabetes but of such mild intensity that,
with the dietary restrictions imposed, he was nor-
moglycemic and aglycosuric. Each patient was ob-
served during two periods of total starvation for
four days each, with an intervening period of six
days during which he was fed a 1200 calorie diet.
In one starvation period water only was allowed,
in the other starvation period the same amount
of water, plus the sodium, potassium, chloride and
phosphorus of the 1200 calorie diet, was adminis-
tered. The behavior of the weight, electrolyte and
nitrogen balances, and changes in certain blood
constituents were noted.

Case I

B. S. (J. H. H. No. 402163), a 53-year-old South
American business man, consulted us because of obesity.
His family history did not contain relevant disease. He
had enjoyed excellent symptomatic health. Varicose veins

1 The work described in this paper was carried out
under a contract between the Johns Hopkins University
and the Office of Naval Research.

of the lower extremities, with slight to moderate after-
noon ankle edema, had been present for 10 years. At
the age of 40 the patient had weighed 90 kilos. His
weight had progressively increased, and at the time he
came under our observation, was 128.7 kilos. Four years
prior to admission, polyuria and polydipsia had developed,
and glycosuria was discovered. He had used insulin for
awhile, but his carbohydrate tolerance was such that he
was entirely aglycosuric on a diet of 1200 calories.

Examination showed nothing abnormal other than tre-
mendous obesity which was generalized and symmetrically
distributed, and varices of the lower extremities, with
slight pitting edema. His height was 168 cm. and his.
weight 128.7 kilos. Blood pressure was 115/70. Blood
morphology was normal. Urine, with specific gravity of
1.030, contained neither sugar nor albumin; and its sedi-
ment was clear. Phenolsulphonphthalein excretion was
60 per cent in the first half hour, 85 per cent in two
hours. There were no abnormalities in the electrocardio-
gram. Circulation time was 17 seconds with calcium
gluconate ; venous pressure was normal, and vital capacity
was 3.5 litres.

During the experimental period of 14 days, the patient’s
activity was standardized. He remained at bed rest with
the exception of a 30-minute period each day allowed for
shaving and washing. At no time during his stay did the -
patient have glycosuria, and his highest fasting blood
sugar was 124 mgm. per cent. Observations were divided
into four periods as follows:

Foreperiod. For four days the patient was given a
diet calculated to yield 1200 calories, divided into thirds,
with 100 grams of carbohydrate, 80 grams of protein, 53
grams of fat. Balance data were not obtained during
this period, and the diet was not analyzed. Water was
allowed ad libitum. His weight fell from 128.7 kilos to
125.2 kilos. The slight edema disappeared.

Period I. This périod lasted four days. During it the
patient received no food but was given a mixture of
Ca,(PO,),, KCl, NaCl, and NaHCO, in 800 cc. water,
taken in divided doses at 8 a.m., 12 noon, 4 p.m. and 8
p.m. By analysis this mixture contained 109 meq. Na;
60 meq. K; 122 meq. Cl; 3400 mgm. Ca, and 1460 mgm.
P.2 Total water intake was maintained at 3000 cc. per
day.

2 The salt mixture was designed to approximate the
amount of sodium, potassium, chloride and phosphorus
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TABLE I
Analytic data
Intake Urine
Per. Date Wt. Cal. l{,r(i)'l“e Ti-
N Na K Cl1 Ca P N Na K Cl1 Ca P trable
acidity
kilos gm. | meq. | meg. | meq. | mgm. | mgm.| cc. gm. | meq. | meq. | meq. | mgm. | mgm.

I [Oct. 23-24 12521 0 0 | 109 | 60 | 122 (3400 |1460 |1440 | 9.2| 123 | 72 | 117 | 152 | 822 | 37.2
24-25 1250 O 0 | 109 | 60 | 122 {3400 |1460 (2060 | 12.6| 153 | 94 | 180 | 319 |1135 ] 49.8
25-26 1240 O 0 | 109 | 60 | 122 |3400 {1460 |2680 | 10.9 | 155 | 97 | 168 | 394 {1270 | 70.1
26-27 122,71 0 0 | 109 | 60 | 122 {3400 |1460 |2710 | 9.5]| 177 | 95 | 144 | 380 {1290 | 75.5
II 27-28 121.2 (1200 | 13.5| 118 | 74 90 (1148 |1562 {1740 | 14.9| 42| 94 64 | 308 [1640 | 113.0
28-29 121.6 {1200 | 13.5| 118 | 74 90 (1148 {1562 {1260 | 11.1| 14 | 48 51| 174 | 840 | 39.6
29-30 122.1 {1200 | 13.5| 118 | 74 90 (1148 |1562 {1160 | 8.3| 12| 39 36 | 155 | 615 | 26.6
Oct. 30-31 122.211200 | 13.5| 118 | 74 90 |1148 {1562 | 990 | 9.5| 26| 37 441193 | 770 | 35.8
Oct. 31-Nov. 1] 122.5(1200|13.5| 118 | 74 90 {1148 {1562 | 900 | 9.1 30| 38 381210| 656 | 31.2
Nov. 1-2 122.8 {1200 | 13.5| 118 | 74 90 |1148 |1562 (1360 | 10.6| 96| 35 62 | 412 | 837 | 25.0
I1I 2-3 1225 O 0 0 0 0 0 0 (1900 8.0| 52| 22 44 | 108 | 566 | 20.2
3-4 1221 0 0-| 0 0 0 0 0 |2380| 8.2 54| 24 48 | 135 | 761 | 30.4
4-5 12111 O 0 0 0 0 0 0 [26451109| 73| 40 47 | 220 {1115 | 50.8
5-6 1204 O 0 0 0 0 0 0 (3000| 9.8 88| 51 331202 {1050 | 58.1

6 1119.2

Patient B. S.
Period 1. Fasting with salt mixture.
Period II. 1200 calorie diet.
- Period III. Fasting with water only.

Period II. During this period, of six days’ duration,
the patient was given a diet calculated to yield 1200
calories (C 100, P 80, F 53), which contained by analysis
13.5 gm. N, 118 meq. Na, 74 meq. K, 90 meq. Cl, 1148
mgm. Ca and 1562 mgm. P. Ingested water was main-
tained at 3000 cc. per day (in addition to the preformed
water of the diet which amounted to 1495 gm.).

Period I1II. During this period, of four days’ duration,
the patient received 3000 cc. water daily. No food or
minerals were given.

RESULTS

The analytic data and the daily weight of the
patient are recorded in Table I. Balances during
the last three periods are depicted in Table II and
Figure 1. In the foreperiod there was a nitrogen
deficit of approximately 3 gm. During the first
period of starvation, there was a negative nitrogen
balance of 45 gm.; and, despite the administration
of the mineral salts, there was a negative balance
of Na, amounting to 220 meq., of K, 150 meq. and
of Cl, 139 meq.

During the subsequent six-day period with a

estimated to be present in the 1200 calorie diet. Analysis
of the diet was not, of course, known until later. The
patient ingested considerably more calcium per day on
the salt mixture than on the diet.

diet of 1200 calories, ‘there was a positive balance
of all these constituents, that for nitrogen amount-
ing to 16 gm., Na 482 meq., K 141 meq. and Cl 239
meq.

In the second fasting period of four days, in
which only water was allowed, there was a nega-
tive nitrogen balance of 39 gm., of Na, 275 meq.,
of K, 165 meq. and of Cl, 176 meq. During the
first depletion period (salt administration), weight
loss was 4 kilos, in the second depletion period
(water only) weight loss amounted to 3.3 kilos.
During both depletion periods, the patient was
hungry, but otherwise complained of no symp-
toms. He was unable to ascertain that the drink-
ing of the salt mixture, though somewhat disagree-
able to take, influenced in any way his general
well-being, either for better or worse, as com-
pared with the starvation period without the salts.
There were two stools in the period of salt ad-
ministration, somewhat more liquid than usual for
him ; whereas stool was obtained only by tap water
enema at the end of the starvation period when no
salts were ingested. Fecal content of Na, Cl and
K indicated that these substances were absorbed.
However, the fecal Na was higher in the starva-
tion period with salt administration than we have
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Fic. 1. (Patient B. S.) BarLance Data fFor N, K,
Na anp CL For THE THREE Perions oF MEeTABOLIC STUDY
ARre DEPICTED

The lowest line signifies intake, the difference between
upper line and lowest line signifies the outgo. Thus if
the uppermost line is above the zero line, this signifies
that the overall balance of the substance was negative; if
below the zero line, the patient was in positive balance.
Heavy black represents the content of the constituent
contained in the stool.

Days 1 through 4, the patient was starved but given
the salt mixture; days 5 through 10, the patient was fed
a 1200 calorie diet; days 11 through 14, the patient was
starved and given water only.
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seen in other than diarrheal states. The content
of potassium in the stool differed little in the two
starvation periods.

Case II

J. M. (J. H. H. No. 427946), 28, single, draftsman,
sought advice because of obesity. His past history
yielded only an attack of inflammatory rheumatism at
age 18. He had been overweight as long as he could
remember; in the preceding 10 years there had been a
gain from 240 to 305 lbs. Physical examination was not
remarkable except for extreme obesity, which was general
in its distribution. Height was 177.5 cm., weight 137.7
kilos. Examinations of the urine, stool and blood mor-
phology were normal. Basal metabolic rate: plus 2. An
electrocardiogram was normal. X-rays of the skull were
normal save for a small osteoma on the frontal sinus
septum. The blood pressure was 120/80 and was unin-
fluenced by the dietary procedures carried out. Psy-
chiatric consultation confirmed the opinion of the medical
staff that the obesity was related to insecurity with re-
sulting phagomania.

The regimens followed on this patient were in
general the same as those of Case I, except that in
the first period of fasting he was given water only;
during the second period water and the salts were
given. The salt mixture given to this patient
was supposed to be the same as that given to B. S.
but on analysis contained much less calcium.?

3 The relatively smaller amount of calcium in the salt
mixture given to this patient was not intended. It oc-
curred because, in making up the mixture, dibasic cal-
cium phosphate was inadvertently substituted for the
tribasic salt.

TABLE II
Balance data
Stool Balance Serum
Uric
Per. Date Sugar acid Htct.
N|Na|K|[Cl|Ca]| P N Na| K | C1 | Na K Cl |HCOs| Ca| P |NPN
meq./| meq./| meq./| meq./|mgm.|mgm.|mgm mém. mgm.
gm.| meq.| meq.| meq.|mgm.\mgm.| gm. | meq.| meq.| meq.| 1. i I i /3 /3 % o % %
I|Oct. 23-24 8112 | 8 | 4 | 156|164 |~10.0 |—26(—20|— 1| 141 | 3.9 | 106 | 27.6 [10.0| 4.5 | 32 | 114 | 53] 51
24-25 8112 8 | 4 | 156|164 | —13.4 | —56 | —42 [—62
25-26 81 12 8 4 | 156 | 164 | —11.7 | —58 | —45 | —S0
26-27 8|12 | 8 | 4 |156 | 164 | —10.3 | —80|—43 | 26
11 27-28 2 1 2 1 12471174 |— 1.6 751—22| 25| 143 | 4.5 | 104 | 22.8 [12.2| 54 | 34 68 51
28-29 2 1 2 1 | 247 {174 2.2[103] 24) 88
29-30 2| 1| 2 1 | 247|174 5.0 105 33| 53
30-31 2] 1] 2 1 |247 | 174 38| o1 35| 45
Oct. 31-Nov. 1| .2 | 1| 2 1 | 247|174 42| 87| 34| 51
Nov. 1-2 20 1| 2 1 | 247 | 174 27| 21| 37| 27
111 2-3 S 2] 7 1 | 591376 |— 8.5|—54(—29|—45] 140 | 4.1 | 109 [ 27.6 [11.1| 3.4 | 20 | 124 | 5.1 | 48
34 S| 217 1 | 591|376 |— 8.7 |—56|—31]|—49
4-5 S 21 7 1 | 591|376 |—11.4 [-75|—47 | —48
5-6 sl 217 1 | 591|376 (—10.3 | —90|—58 | —34
6 137 | 4.3 | 105 | 216 | 9.8] 3.7 | 32 66 | 11.1 | 48
Patient B. S. . . .
Period I. Fasting with salt mixture.
Period II. 1200 calorie diet.
Period III. Fasting with water only,
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RESULTS

The analytical data and daily weight are re-
corded in Table III. Balance data are given in
Table IV and graphically recorded on Figure 2.
During the four-day foreperiod, with a diet of
1200 calories, there was a nitrogen deficit of ap-
proximately 14 gm. In Period I, when only water
was allowed for four days, nitrogen loss amounted
to 60.6 gm., potassium 250 meq., sodium 205.0
meq. and chloride 212 meq. Acetonuria (Rothera
test) was found to be 4 plus at the end of this
period.

During Period 1I, six days when 1200 calories
daily were given, there was a further nitrogen loss
of 24 gm.; but potassium, sodium and chloride
were retained in amounts of 142, 420 and 258
meq., respectively. Traces of acetone continued
to be found in the urine during this entire period.

In Period III, when the patient was fasted and
salts were administered with the water, there oc-
curred a negative balance of all constituents; ni-
trogen 35.5 gm., K 21.0 meq., Na 176.0 meq.,.and
Cl 118.0 meq. During both periods of starvation
the only symptoms complained of by the patient
were hunger, weakness and brief morning head-
ache, none of which were more than mildly an-
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Days 1 through 4, the patient was starved and given
water only; days 5 through 10, the patient was fed a 1200
calorie diet; days 11 through 14, the patient was starved
and given the salt mixture.

TABLE III
Analytic data \
Intake . Urine
Per. Date wt. | Cal Urine
N Na K Cl Ca P N Na K Cl Ca P
kilos gm. meq. meg. meq. | mgm. | mgm. cc. gm. megq. meg. meq. | mgm. | mgm.
I {July 14-15{132.5| O 0 0 0 0 0 0 680 | 11.3 73 44 67 98 418
15-16 1309 | © 0 0 0 0 0 0 1180 144 | 52 | 42 84 | 136 | 688
16-171130.5| 0 0 0 0 0 0 0 |2180| 16.5 39 59 34 | 220 | 1230
17-18{129.5| 0 0 0 0 0 0 0 (2020 14.8| 37| 61 23 | 272 | 1180
II 18-19128.2 {1200 | 12.64 | 119 67 91 | 1128 | 1586 {2020 | 17.2 22 48 37 | 232 | 1120
19-20 {128.0 {1200 | 12.64| 119 67 91 | 1128 | 1586 |1680 | 13.8 19 45 38 | 218 895
20-21{127.7 {1200 | 12.64 | 119 67 91 | 1128 | 1586 {1840} 11.6 25 31 31 137 806
21-22(128.6 {1200 | 12.64 | 119 67 91 | 1128 | 1586 {1960 | 12.2 40 32 42 | 183 760
22-231129.3 11200 | 12.64 | 119 67 91 | 1128 | 1586 ({1620 | 9.8 64 25 54 | 183 578
23-24{129.4 (1200 | 12.64| 119 67 91 1128. 1586 (1880 ( 10.6 | 118 37 86 | 162 860
111 24-251129.21 O 0 121 70 135 | 2300 | 1630 | 880 | 8.2 | 137 43 127 | 106 543
25-26 1289 | O 0 121 70 135 | 2300 | 1630 {1840 | 8.7 | 148 63 156 | 131 737
26-27 11279 0 0 121 70 135 | 2300 | 1630 {2260 | 8.5 | 189 81 197 | 137 904
27-28 11270 0 0 121 70 135 | 2300 | 1630 |1800| 8.5 | 178 86 174 | 294 960
28 126.0
Patient J. M.
Period 1. Fasting with water only.
Period II. 1200 calorie diet.
Period III. Fasting with salt mixture.
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TABLE IV
Balance data
Stool Balance Serum .
Per| Date JriclHtct|T.P.| A/G
N|Na| K | Cl| Ca P | N Na| K| Cl| Na| K Cl |HCOy| Ca P | NPN|
megq.[| meq.|| meg.|| megq.| | mgm.| mgm.| mgm.|mgm gm.| gm.
gm.| meq.| meq.| meq.| mgm.| mgm.| gm. | meq.| meg.| meqg.| I. A [ 2 I A o o % o | o % %
I {July 14-15| 9 So11 6| 178 | 126 |—12.2(—74|—-55|—-68 | 140 | 3.7 |104.4| 279 | 10.7 | 3.7 32 8.0| 47 | 7.7|5.4/2.3
15-16| .9 S|11 6| 178 | 126 | —15.3|-53|-53|—85
16-17| .9 So11 6| 178 | 126 | —17.4(—40|~—70|-35
17-18] 9 S 1 6| 178 | 126 [ —15.7(—38|—72|—24
II 18-19| .5 | 1.0 7 2| 139 79 | — 5.0|4+96|+12|+54]136.7| 4.0 | 95.4| 23.3 | 11.1 | 4.0 31 {10.7| 47 | 8.0[5.5/2.5
19-20| .5 | 1.0 7 2| 139 79 | — 171499 |+15(453
20-211 5| 1.0 7 2| 139 79 |+ 0.6 493 |+429 | +60
21-22) 5| 1.0 7 2| 139 79 |— 0.1|478 | +28 | +49 8.0
22-23| 5| 1.0 7 2| 139 79 |+ 2.3|454 435|437 6.7
23-24| 5| 1.0 7 2| 139 79 |+ 15 0423+ 7.6
II1 24-25 4 | 2.0 7110/ 308 | 136 (— 8.6|—18|+20|+ 7]137.5] 4.0 {101.0| 279 | 11.1 | 3.7 25 6.1| 46 | 7.1 |4.9/2.2
¢ 25-26| 4| 2.0 7110 308 | 136 [— 9.1|—-29 0|-22
26-27| 4| 2.0 7110/ 308 | 136 |— 8.9|-70|—18 | —63
27-28| 4| 2.0 7110/ 308 | 136 |— 8.9]|—-59|—23|—40
28 ’ 135.5( 3.8 | 99.0| 26.6 | 11.1 | 3.8 38 |10.0| 46 | 7.6 |5.3/2.3

Patient J. M.
Period 1.
Period II.
Period III.

noying. He found no discomfort from taking the
salt mixture, and believed it allayed his hunger
somewhat. Acetonuria increased, and at the end
of the period was found to be 3 plus. Five stools
were passed during this period, in contrast to one
stool during Period I.

DISCUSSION

Administration of the salt mixture in both cases
was accompanied by an increase in the number of
stools passed. B. S. had two stools in the four
days of starvation with the salts, both of which
were somewhat more liquid than usual for him;
whereas no stools were passed in his other pe-
riod of starvation and his colon was evacuated
by tap water enema at the end of the period.
J. M. passed five stools with the salt mixture, but
only one during starvation without the salts. In
both cases the amount of K, Na and Cl recovered
from the stools was but little affected by the salt
mixture, indicating almost complete absorption of
these elements. Nor was the stool content of
nitrogen altered.

Both patients lost weight, nitrogen, and pre-
sumably some potassium, sodium and chloride
during their foreperiods. B. S. lost 3.5 kilos in
weight, J. M. lost 5 kilos ; so that both began their
total starvation periods in approximately equal
status. In both cases also, the six-day feeding

Fasting with water only.
1200 calorie diet.
Fasting with salt mixture.

period failed to restore either the weight or the
previously lost nitrogen, so that both patients be-
gan their second total starvation periods with less
weight and less total nitrogen than was present
at the beginning of the first starvation periods.
It has been noted that undernourished and chron-
ically debilitated persons can be maintained in ni-
trogen equilibrium on lower intake of both calories
and nitrogen than normal, healthy, vigorous per-
sons (4, 5). As a corollary, an individual would
be expected to lose less nitrogen when subjected to
a fast which began when he had already lost some
nitrogen, than when subjected to a fast begun in
full state of nutrition. Benedict’s fasting man lost
less nitrogen per day as the fasting progressed (1).
Our patients lost less nitrogen in the second fast-
ing period than in the first (patient B. S. lost 6 gm.
less and patient J. M. lost 25 gm. less), though
in both cases the weight losses in the two fasting
periods were the same. Since the salt mixture was
given to B. S. in his initial period of fasting and
to J. M. in his second period of fasting, it may be
concluded that the administration of the salt mix-
ture did not exert any appreciable sparing effect on
the nitrogen balance during starvation, nor did it
appreciably alter the amount of weight lost.
Comparison of the potassium balance in the
starvation periods, with and without ingestion of
the salt mixtures, reveals that the results in the two
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patients were not identical. B. S., to whom the
salt mixture was given in his first starvation pe-
riod and water only in the second starvation pe-
riod, sustained losses of potassium that were al-
most identical—150 meq. and 165 meq., respec-
tively. This patient began each fasting period
with approximately the same amount of potassium
in his body, since, in the six-day interval when
he was fed, there had been replacement of all but
9 meq. of the potassium lost in the initial fast.
The greater loss of potassium was exhibited in the
period during which less nitrogen was lost; so that
one might conclude that the salt mixture had
effected a small saving of potassium to the organ-
ism.

In the case of J. M., the salt mixture was given
during the second period of starvation, and seem-
ingly effected a marked sparing action on the
amount of potassium lost. During Period I there
was a deficit of 250 meq. K; during Period III
the loss was only 21 meq. This patient had not
retained nitrogen during his six-day interval when
fed, and had only partially repleted the potassium
lost in the initial fast. Thus, in this patient, ad-
ministration of the salt mixture was accompanied
by a large saving of potassium during his four-
day fasting period. Whether or not this sparing
of body stores of potassium was beneficial to the
patient cannot be stated; there was no detectable
difference in his symptoms during the two fasting
periods, and weight loss was practically identical.
The full repletion of potassium during the feeding
interval in B. S., far greater than the compara-
tive repletion of nitrogen; and the repletion of 142
meq. of the previously lost 250 meq. of potassium
by J. M. during the feeding interval, even in the
face of negative nitrogen balance, furnish cor-
roborative evidence of our previous observation
that, after brief periods of starvation, potassium is
repleted more rapidly than nitrogen (3).

Both patients lost large quantities of sodium
and chloride in both starvation periods; the ad-
ministration of the salt mixture appeared to in-
fluence the magnitude of these losses but little.
In both patients, during the intervening period
when they were on a 1200 calorie diet with aver-
age Na intake, there was retention of this ele-
ment amounting to twice the losses sustained in
the first starvation period. This over-repletion
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of these extracellular elements is in line with pre-
vious observations that, during total intravenous
feeding before and after surgical operations, the
amounts of sodium and chloride retained varies
widely, depending on the general nutritional state
and the status of hydration at the time (6). Both
the patients in this study thus began their second
period of starvation with more sodium and chloride
in their bodies than was present at the beginning
of the first starvation period. Both patients lost
a little less of these elements when the salt mixture
was given, and since one of the patients received
the salts in his first fast while the other received

‘them in the second, one may conclude that the ad-

ministration of salts effected a slight reduction in
the overall losses of sodium and chloride. How-
ever, when one compares the balance of sodium and
chloride on the first day of starvation with and
without the salt mixture, there is a striking dif-
ference, the losses in both instances having been
almost negated by the salt administration. Ex-
cept for Period I in which J.M. lost 205 meq. so-
dium and 212 meq. chloride (ratio 1: 1), the move-
ment of these two electrolytes was in general
parallel, with approximate ratio of 3 Na to 2 Cl,
as in extracellular fluids. As previously men-
tioned, there was no appreciable difference in the
weight losses sustained by either patient as the
result of the administration of the salt mixture.
The overall movements of calcium and phos-
phorus are exceedingly difficult to interpret in
balance studies of brief duration. When dietary
calcium and phosphorus are abruptly changed
from high intake to low and vice versa, there has
been observed a highly variable “lag period” be-
fore the stool analyses reflect the altered diet (7).
This is presumably due to the fact that all the cal-
cium and phosphorus which will eventually reach
the rectum may not traverse the gut at a uniform
speed, certainly not coincident with the movement
of carmine which is usually used to mark beginning
and ending of metabolic periods. For these reas-
ons no attempt will be made here to interpret bal-
ance data on these two substances. However,
the urinary content of phosphorus during the
starvation periods seemed to be affected little or
none by the administration of the salt mixture to
either patient. The urine of B. S. contained more
phosphorus when he ingested the mixture than
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when he did not; on the other hand, the reverse
was true in the case of J. M. It seems more likely
_ that little or none of the phosphorus of the mix-
ture was absorbed (since there was considerable
excess of calcium), and that the urinary phos-
phorus was a reflection of its movement with
nitrogen; for the urinary phosphorus was greater
in both patients in their first starvation period
when nitrogen losses were greater.

There was no appreciable effect of the salt mix-
ture on the urinary excretion of calcium in the
case of J. M,, but B. S., who received the greater
amount of calcium in the salt mixture, exhibited
a heightened calciuria of 150 mgm. per day when
given the salt mixture, which was interpreted as
an indication that some of the calcium had been
absorbed.

Concentration in the serum of the various ions
under consideration followed, in the main, the ex-
pected pattern. There was no appreciable change
in non-protein nitrogen during the starvation pe-
riods. Serum bicarbonate fell slightly in all four
fasting periods. Concentration of potassium rose
very slightly except in the second starvation pe-
riod of J. M. (in which he received the salt mix-
ture). The concentrations of sodium and chloride
fell slightly in all four fasting periods, seemingly
uninfluenced by the administration of the salt mix-
ture. The serum concentration of calcium re-
mained stable in J. M., but rose 2 mgm. per 100
cc. in B. S. during starvation when he was given
the salt mixture. This was reflected in a con-
siderable increase in calciuria coincidently. The
rise in serum calcium in this period is all the more
striking when compared with its behavior during
B. S.’s second fast, during which there was a fall in
serum calcium. The conclusion seems inescapable
that there was appreciable absorption of calcium
from the salt mixture.

Fasting blood sugar concentration fell 40 mgm.
per 100 cc. in each of the starvation periods of B.
S., the mild diabetic. Uric acid (8) rose in the
serum of both patients to high levels during the
fasting periods, as previously noted in undernutri-
tion regimes in normal persons (3).

SUMMARY

Two obese male patients were subjected to two
periods each of four days’ starvation. During one
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fast each patient received only water; in the other
a salt mixture, containing approximately the
amounts of sodium, chloride, potassium and phos-
phorus of a 1200 calorie diet, was given in addi-
tion to the water. Between the two fasting pe-
riods both patients were fed for six days a diet
containing 1200 calories.

Administration of the salt mixture resulted in
no lessening of the nitrogen lost by fasting and ef-
fected no alteration in the amount of weight lost.
In one patient there appeared ta be considerable
saving of potassium from the salt mixture, in the
other patient none.

On the first day of the fasts, large savings of
sodium and chloride were manifest from the salt
mixtures, but thereafter excretion of these ele-
ments was rapid ; and the total amounts of sodium
and chloride lost over the four days were the same
in the fasting periods with and without the salt
mixtures.

The sodium, chloride and potassium of the mix-
tures were almost completely absorbed, as judged
from the quantities of these elements in the stools
and by the increased amounts appearing in the
urine. There was no appreciable rise in phos-
phaturia when the salt mixture was given, as com-
pared with fasting alone. In one of the patients
there was heightened calciuria and hypercalcemia
as a result of the salt mixture.

The concentrations in the serum of sodium,
chloride and potassium were uninfluenced by the
salt administration.

Stools were more frequent during fasting when
the salt mixture was given, but only minimal
amounts of the administered salts were recovered
in the stools.
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