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acid are administered simultaneously to the
I strain mouse, fatty acid oxidation is de-
pressed. It is interesting to note that in the
A strain mouse carbohydrate stimulates the
oxidation of tripalmitin, a result difficult to
interpret in light of the reports of a dimin-
ished fat oxidation when fat and carbohydrate
are fed simultaneously(12,13).

This study points to two important differ-
ences in the lipid metabolism of the A and
I strain animals. The A strain mouse is able
to channel more ingested fat into depots
(Table IT) and upon fasting may liberate
larger quantities of FFA into the plasma.
The larger size of the fat stores in the A
strain(4) may partly account for both the
higher concentration of plasma FFA and, in
turn, the greater hepatic lipid content of the
fasted animal(5). Carbohydrate is probably
not available in sufficient quantities to meet
the requirements of the tissues of the fasting
I strain mouse, forcing a greater reliance on
fatty acid oxidation in this strain.

Summary. Differences in the metabolism
of 2 highly inbred strains of mice were
studied. There was a higher level of FFA in
the plasma of the A/Fn strain mouse as com-
pared to the I/Fn, although measurements of
FFA release in vitro revealed no differences in
the rate of mobilization per unit weight of
adipose tissue. Ketone body production by
liver slices was greater in the I, and in both
strains was inversely related to the hepatic
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glycogen content. Tripalmitin-C'* oxidation
to C*0Q, in vivo was more marked in the I
than in the A, while fat retention was greater
in the A. The simultaneous feeding of a
25% glucose-50% starch solution markedly
depressed CO, output from tripalmitin in the
I strain and caused an enhanced output in
the A.
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Urinary Excretion of Ingested «-Aminoisobutyric Acid-IN in Dogs

Treated with Growth Hormone or Corticotropin.*

(30775)

H. C. Cuxoitz anp O. H. GAEBLER
Edsel B. Ford Institute for Medical Research, Henry Ford Hospital, Detroit, Mich.

In previous experiments on dogs(l), we
found that excretion of N° ingested as gly-
cine, alanine, or ammonia was reduced by
growth hormone (STH) and increased by
corticotropin (ACTH). That STH increases
incorporation of nitrogen from all of the
above sources into tissue proteins was demon-

* This work was supported in part by a grant
from Nat Inst. Health (AM-01362 END).

strated in experiments on rats(2-4), but the
possibility that this hormone also alters the
rate of N5 excretion by influencing transport
of utilizable substances was not excluded.
Moreover, it would be difficult to prove di-
rectly that increased output of N'% in experi-
ments with ACTH was due entirely to accen-
tuated protein breakdown or gluconeogenesis.
We have, therefore, studied effects of both
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TABLE I. Rate of Appearance in Urine of N®
Ingested as Glycine, Alanine and ¢-Aminoisobutyrie

Acid (AIB).
% of 2-day excretion of N**
(hr after ingestion)
Dog
Source of N No. 0-6 6-12 12-24 2448
Glycine 57 21 38 24 17
” 64 29 34 20 16
Alanine 57 24 41 23 12
” 64 24 38 19 19

AIB 76 29 30 24 17
” 77 26 32 25 17

hormones on excretion of N'® from an un-
utilizable source, «-aminoisobutyric acid
(AIB), in dogs.

The transport characteristics of AIB have
been extensively investigated, both iz vivo
and in a variety of in vitro preparations(5-9).
Its behavior is considered to resemble closely
that of glycine. Since it is not utilized, any
change in rate of excretion during hormone
treatment would have to result from some-
thing other than chemical transformation of
the molecule. For these reasons, effects of
STH and ACTH on excretion of N® from
AIB are particularly relevant in connection
with our previous findings.

Materials and methods. AIB-N'%  contain-
ing 33.2 atoms per cent excess N5, was syn-
thesized from acetone, sodium cyanide and
ammonium chloride-N?® by a method similar
to that of Zelinsky and Stadnikow(10). Iden-
tity and purity were established by parallel
paper chromatography with an authentic
sample in 2 solvent systems, and by elemen-
tary analysis. Using 14.3 as the atomic
weight of nitrogen with the stated excess of
N5, calculated percentages were: C, 46.46;
H, 8.77; N, 13.83. Found: C, 46.41; H,
8.74; N, 13.77.

Two normal adult mongrel bitches served
as experimental animals. Details of diet and
care have been described(1). The growth
hormone was of bovine origin, and was sup-
plied by the Endocrine Study Section, Na-
tional Institutes of Health. Five mg doses,
dissolved in 1 ml of normal saline, were
given subcutaneously for 4 successive days
at 9:00 A. M. The corticotropin preparation,
Armour’s Acthar Gel, was given subcutane-
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ously in 2 daily doses of 10 U each at 9:00
A. M. and 3:00 P. M. for 3 successive days.
A single dose of AIB-N15, either 413 mg con-
taining 19.96 mg excess N or 290 mg con-
taining 14.01 mg excess N1%, was fed with
the daily ration on the third day of treat-
ment with growth hormone and on the second
day of corticotropin treatment, the periods
of maximal nitrogen storage or loss. Urine
was collected under toluene 6, 12, 24, and
48 hours after the labeled compound had
been fed. Each collection period was ter-
minated by catheterizing and washing the
bladder.

In one experiment, enrichment with N
was determined on urinary urea isolated as
the dixanthylurea derivative, and on ammo-
nia isolated by aeration. In all experiments
N5 enrichment was determined in the total
urinary nitrogen. Analytical procedures have
been described (1).

Results and discussion. All of the excess
N found in the urine was presumably ex-
creted as AIB-N'5, since no excess above nor-
mal abundance of the isotope could be de-
tected in urea or ammonia nitrogen. Assum-
ing that any N'® separated from the adminis-
tered compound would be excreted as urea or
ammonia, any amount greater than 2% of
that ingested would have been detected. This
confirms the nonutilization reported by others
employing AIB-C(5).

In Table I results of the previously re-
ported control experiments with. N15-labeled
glycine and alanine(1) have been compared
with the present control experiments with
AIB-N5, The total amount of N5 excreted
in 2 days is taken as 100% in each case. It
is apparent that N'% from the 3 sources was
excreted, and therefore absorbed, at rather
similar rates. This is not to imply that con-
centrations of the 3 amino acids were similar
in all, or in any, tissues at a given time.
Of course, 90% or more of the N ex-
creted after the ingestion of alanine and gly-
cine had been metabolized to urea and am-
monia, while AIB was excreted unchanged.
The per cent of ingested N® excreted in 48
hours was in the case of glycine 46.2, alanine
57.8, and AIB 83.7. AIB is apparently ex-
creted more rapidly by the dog than by the
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FIG. 1. Cumulative excretion of ingested AIB-N®
during control, growth hormone (STH) and corti-
cotropin (ACTH) experiments. Each point is the
average of results obtained in 2 dogs.

rat. However, part of the more rapid excre-
tion may have been due to the high-protein
diet, 36.2% casein, used in the present study,
since protein content of the diet has been
shown to influence profoundly the rate of
urinary excretion of AIB by the rat(11).

The cumulative excretion of ATB-N* dur-
ing the control experiments and during treat-
ment with growth hormone and corticotropin
is shown in Fig. 1. Tt is evident that there
was only a slight retardation in excretion of
the isotope during growth hormone treatment,
even though maximal nitrogen storage was
occurring. This storage during the 48-hour
period of observation was 9.32 g in one dog
and 3.11 g in the other. In the previous ex-
periments growth hormone treatment reduced
excretion of N'® fed as glycine and alanine
by 53.7% and 21.1% respectively(1). It
seems reasonable to assume that this effect
was due primarily to increased utilization of
the ingested compounds rather than to
changes in other factors such as transport.
Indeed, one might speculate that changes in
transport of amino acids play only a minor
role in the mechanism of growth hormone
action, in view of the demonstration of in-
creased amino acid incorporation into protein
(i.e., increased utilization) in cell-free sys-
tems derived from animals treated with
growth hormone(12).

As indicated in Fig. 1, corticotropin treat-
ment definitely increased the rate of urinary
excretion of AIB-N%, Nitrogen loss during
the 48-hour period was 9.55 g in one dog
and 5.77 g in the other. In previous experi-
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ments corticotropin increased excretion of N3
ingested as glycine and alanine by 20.8%
and 42.3% respectively(1). The increase in
output of ATB-N is of considerable interest,
since it cannot be due to changes in protein
metabolism or gluconeogenesis; it must be
due to changes in absorption, distribution, or
excretion of AIB. An effect of corticotropin
on any of these processes could also alter the
time curve of urea production or excretion
in the case of metabolizable compounds. Cor-
ticotropin is known to mobilize amino acids
to the liver, and transient increases in blood
amino acid levels(13), as well as considerable
increases in urinary excretion of amino acids
(14), have been observed during treatment
with this hormone. In the present experi-
ments it is possible that the increased excre-
tion of AIB during corticotropin treatment
was due to decreased penetration of the amino
acid into tissues other than liver, resulting
in higher blood levels, and consequently more
rapid urinary excretion. Whether this is the
case, or whether some other mechanism such
as a specific effect on the kidney is involved,
must await further study.

Summary. The rate of urinary excretion
of ingested «-aminoisobutyric acid-N® (AIB)
was determined in dogs, in control experi-
ments and during treatment with growth hor-
mone or corticotropin. Growth hormone had
only a slight effect, while corticotropin in-
creased the rate of excretion somewhat, par-
ticularly during the second 6-hour period
after ingestion. Apparently changes in ab-
sorption, distribution, and excretion play only
a minor role in growth hormone action, while
corticotropin directly affects one or more of
these processes in addition to its effects on
protein metabolism and gluconeogenesis.
None of the N'® ingested as AIB appeared
in urinary urea or ammonia.
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Amino Acids in Blood Plasma of Young and Aged Adults.* (30776)

Ricuarp F. WEHR AND GEORGE T. LEWIs
Department of Biochemistry, University of Miami, School of Medicine, Miami, Fla.

Concentration of amino acids in blood,
urine and a variety of other biological ma-
terials has been examined by a number of
investigators. However, little attention has
been given to aged individuals in this regard
(1,2,3). An interest in the protein metabo-
lism of elderly human subjects has permitted
the collection of data to fill the void.

Early in the investigation it was necessary
to decide whether or not clinically detectable
senile brain damage would have a major
effect on plasma amino acid levels. Since
there was no basis for the decision, the sub-
jects employed were divided into 2 groups,
those who showed brain damage and a second
group which appeared normal in this respect.
The data collected have permitted a statis-
tical comparison between the 2 groups of
aged individuals and between each of these
and the control group of healthy young
adults.

Materials and methods. The subjects were
patients at the Jewish Home for the Aged,
Miami, Fla., selected for this study by Dr.
Charles Beber, its Medical Director. Eleven
normal and 16 brain damaged geriatric pa-
tients (ages 79-92) were used. Thirteen
healthy adults (ages 22-40) comprised the
control group and were either laboratory and
hospital staff or selected control subjects.

* This work was supported by grant AM-07264
from Nat, Inst. Health.

The medical basis for distinguishing be-
tween the normal and brain damaged geri-
atric groups was the face-hand test, neuro-
logical and mental status testing. A negative
or questionable result in the face-hand test
was considered normal, while a positive test
was interpreted as that of a senile individual.
A normal neurological and mental status test
indicated a normal individual, and a brain
damaged individual with no evidence of a
stroke or gross neurological disorders, was
indicated by abnormal results on these tests.

A fasting sample of venous blood was
drawn before breakfast from each subject.
Each 15-20 ml sample was delivered into
a 30 ml centrifuge tube containing one drop
Sequester-Sol, Cambridge Chemical Products,
Inc., Dearborn, Mich. (dipotassium ethylene-
diaminetetraacetate) per 5 ml blood. After
mixing, the blood was centrifuged and the
plasma removed, measured, and stored at
—35°C.

Five ml plasma were diluted with 20 ml
triple distilled water and ultrafiltered at 375
psi nitrogen pressure for 5 hours through an
Ara-Flo 65 unit (Applied Research Associ-
ates), with a one ml wash of triple distilled
water at the end of the run. The volumetric
recovery was 90-95%; the filtrate was then
flash evaporated to dryness and brought back
to the original (5 ml) plasma volume with
pH 2.2 sodium citrate buffer. Duplicate fil-



