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TABLE V TABLE VII
Glyceride Type Distribution of Beef Fat Glyceride Type Distribution in Sheep Fat
Glyceride type S88 SUS SSU UsSU U_US Uuvu Glyceride type SSS SUS SSU USU UUS UUU
Locality of fat Locality of fat:
Bottom back rear 14.6 25.2 16.9 4.9 29.7 8.8 QOuter side of back
(random calculated) 17.1 13.7 274 11.0 220 8.8 fat layer
Back bottom rear 13.9  27.2  14.0 3.5  30.6 7.6 (1 em depth) 144 240 17.6 5.3 204 8.9
(random calculated) 13.1 12.7 25.4 12.3 24.6 11.9 (random, calculated) 15.7 13.6 26.8 11.5 23.0 9.8
Perinephric fat 20.2 32.8 15.1 2.8 26.3 4.5 Inner side of back
(random calculated) 35.3 146 292 6.1 121 2.5 fat layer
Visceral pericardial fat 15.4 41.1 104 1.7 27.2 4.5 (1 em depth) 17.7  37.6  12.2 0.2 259 4.9
(random calculated) 25.1 14.7 29.4 8.6 17.9 5.0 (random, calculated) 21.8 14.4 28.8 9.5 19.0 6.3
Rib cavity 13.7 21.6 18.8 6.4 29.4 10.1 Fat attached to rib inside
(random calculated) 15.2 13.3 26.6 11.6 23.2 10.1 of rib cavity 20.4 34.6 14.0 4.1 23.8 4.1
N (random, calculated) 23.7 14.6 29.2 9.0 18.0 5.5
a2 From anocother animal,
TABLE VI from pancreatic lipase hydrolysis data and that which
Glyceride Type Distribution in Pork Fat would be expected from a random distribution in-
Anatomical position 888 sUS 88U USU UUS TUUU dicates that the depot fats examined here are dis-
Bottom rear back 8.0 3.4 314 30.8 13.3 13.0 tributed in a nonrandom manner.
K (random calculated) 9.9 11.6 23.0 13.6 27.2 15.4
idney 7.7 8.9 37.3 44.7 4.3 5.1 A
(random calculated) 12,1 127 254 12.6 252 128 REFERENCES
Top rear back _ 1. Hilditch, T. P., “Chemical Constitution of Natural Fats,” Fourth
sirloin 4.9 1.1 334 46.6 8.6 105 Edition, John Wiley & Sons, Inc., New York, 1964.
(random calculated) 8.6 109 21.8 13.8 27.6 174 2. Mattson, F. H., and L. W. Beck, J. Biol. Chem. 219, 735-740
Flank fat 5.9 2.3 29.5 36.3 11.6 14.3 (1956).
(random calculated) 81 106 212 13.8 276 183 3. Savary, P., J. Flanzy and P. Desnuelle, Biochem. Biophys. Acta
Back fat layer (shoulder) 24, 410-423 (1957).
Upper 1 ¢m 2.6 0.7 23.0 514 6.8 152 4, Kartha, A, R. 8., “Studies on Natural Fats,” Vol. 1, Published
(random calculated) 5.9 9.3 18.6 14.5 29.0 22.7 by the author, Ernakulam, 1951,
Back fat layer (shoulder) . o 5. Vander Wal, R. J., JAOCS 37, 18-20 (1960).
Lower 1 ¢m 7.7 7.7 22,6 18,2 239 18.3 6. Vander Wal, R. J.,, H. J. Ast, G. K. Chacko and E. G. Perkins,
(random calculated) 7.9 10.5 21.0 14.0 28.0 18.6 presented at the meeting of the American Oil Chemists’ Society, New
Back top 2 4.5 2.1 26.2 37.5 12.2 17.9 Orleans, 1964,
(random calculated) 6.5 9.7 193 144 287 214 7. Clement, J.,. P. Boucrat, C. Loziette and J. Raulin, Bull. Soc.
Back bottor & 5.8 1.6 30.8 412 8.8 11.7 Chem. Biol. 45, 1031-1042 (1963).
(random calculated) 8.5 10.8 21.7 14.0 28.0 17.6 8. Hanahan,

a Different animal.

trinnsaturated triglyceride composition of sheep fat.

In contrast to the recent report of Barford et al.
(13) the results obtained in the present study in-
dicate that considerable differences exist between the
percentages of any given fatty acid located in the
2- position of the glycerol moiety among the various
tissues examined. A comparison of the results ob-
tained when the glyceride distribution was calculated

D. J., “Lipid Chemistry,” John Wiley & Sons, Inec.,
New York, 1960, p. 183.
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Abstract

Adult rats fed a low-fat diet or diets contain-
ing 15% of either tripalmitin, triolein or tri-
linolein were injected intraperitoneally with
H3labeled acetate. Those which received fat
were also given by mouth, simultaneously with
acetate, the 1-C'%labeled sodium salt of the
respective dietary fatty acid. The fate of the
tagged material was followed by time-gspaced
biopsies of subcutaneous adipose tissue and by
collection of the expired C140..

After 72 hr, 51, 64, and 52% of the dietary
palmitate, oleate, and linoleate, respectively, were
catabolized, as indicated by the corresponding
percentages of the label having been excreted as
C140,. Dietary linoleate was relatively less in-
corporated into body triglycerides than palmitate
and oleate. Animals ingesting diets of 15%
triolein had only about one-half the amount of

1Presented at the AOCS meeting, Chicago, 1964.

phospholipids in their tissues as had the other
groups.

The distribution of both the C14 and 3 labels
in the tissue triglycerides showed that all diets
containing fats decreased fatty acid synthesis
but did not inhibit conversion of palmitate to
oleate. Conversions of oleate or linoleate ap-
peared to be through acetate. As a result of these
factors, the fatty acid composition of the fissue
triglycerides after 3 months’ ingestion of tri-
palmitin was essentially the same as that of the
low-fat group, whereas the ingestion of triolein
produced triglycerides with a very high content
of oleic acid. Trilinolein ingestion produced
effects similar to triolein but to a less pronounced
degree.

Both the respiratory C140s and the C!'4- and
H3-labeled fatty acids in subcutaneous adipose
tissue exhibited a second rise in specific activity
12 to 24 hours after the administration of the
label.
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Introduction

HE OBJECTIVE OF THIS STUDY was to obtain in-

formation on the differences if any, in the meta-
bolic fates of typical saturated, monounsaturated, and
diunsaturated dietary fatty acids. The specific
phenomena studied were (a) the relative degrees of
catabolism and storage of dietary fatty acids; (b)
the conversion of dietary fatty acids to other acids
and (c¢) the influence of dietary acids on the syn-
thesis of fatty acids from acetate. The fates of the
dietary fatty acids were determined by the use of
tracer amounts of ecarbonl4labeled acids, while fatty
acid synthesis was measured by following the ineor-
poration of tritium-labeled acetate in the triglycerides
of the same animals.

Experimental

Sixteen male, one-year-old albino rats, reared on a
stock ration and weighing from 373 to 409 g each,
were fed a low-fat diet (1) until the level of linoleic
acid in their depot fat was reduced to around 5%.
The animals were then distributed into four groups.
Group 1 was kept for another 3 months on the low-
fat diet and groups 2, 3, and 4 were given diets
containing 15% by weight of tripalmitin, triclein,
or trilinolein, respectively, until a constant body
weight was attained. Under this condition, the
amount of fat in the depots may be considered con-
stant, thus enabling the determination of the biolog-
ieal half-lives of their component fatty acids. Tri-
palmitin and triolein were given for 3 months. Since
the animals were adults and had about 5% linoleic
acid in their depots, supplementation of the diets with
linoleic acid was not considered necessary. Trilinolein
was given for a month. Both the preparation of feed
and cleaning of feeders were performed daily.

During the feeding period the digestibility of the
tripalmitin, mixed as reprecipitated fine powder with
the low-fat diet, was tested by extracting the fat
from the feces and comparing the amounts in the
fecal fat with the amounts consumed.

At 9 am on the day of the test, the tripalmitin fed
group was given by stomach tube approximately 0.14
me of sodium palmitate-1-C14 per kg of body weight,
in aqueous solution. The triolein fed group was given
0.12 me of sodium oleate-1-C'* per kg, and the tri-
linolein fed group 0.36 me of sodium linoleate-1-Ct4
per kg. Immediately afterwards, the animals were in-
jected intraperitoneally with approximately 2 me of
sodium acetate-2-H3 per kg of body weight. The low-
fat control group was administered 0.38 me/kg of
the H3-labeled acetate but no labeled fatty acids.
After the acetate injection and during the remainder
of the experiment except for periods of CO. collec-
tion, the animals were allowed access to their respec-
tive diets ad lipitum. Biopsy samples of approxi-
mately 200 mg of adipose tissue were taken for fatty
acid assay from the subcutaneous inguinal region of
each animal at 0.5, 1, 2, 4, 8, 24, and 48 hours after
the labeled acetate injection.

The animals which had received the labeled fatty
acids orally were kept for approximately one-half
hour in a respirometer (2) at approximately 1, 2, 4,
8, 14, 24, 32, 48, 56, and 72 hours after the ad-
ministration of the labeled materials, and the res-
piratory C*40. was collected. Immediately after the
last C140, collection period the rats were sacrificed
with chloroform and their livers and a portion of
their adipose tissue removed. The weighed careasses
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TABLE I

Infiuence of Dietary Simple Triglycerides on the Amount of Total
Lipid, Triglycerides, and Phospholipids in the Adult Rat?

Composition of Body Lipid®

Dietary fat Body lipid® -

ienary ot Triglyeerides® Phospholipids
B g/100g8 % £/100g1 %  g/100g¢

Tripalmitin 9.9 91.0 9.0 9.0 0.9
(8.5~13.4) (89.1-92.9) (7.7-11.9) (0.4--1.5)

Triolein 10.7 95.0 10.2 5.0 0.5
(9.8-11.3) (98.9-95.9) (9.2-10.8) (6.4-0.6)

Trilinolein 8.1 89.7 7.3 10.3 0.8
(7.9~ 8.2) (88.6-90.8) (7.0~ 7.5) (0.8-0.9)

None 11.9 91.0 10.9 9.0 1.0
(8.3-14.0) (86.8-93.0) (7.2—12.8) (0.8-1.2)

*Triglycerides were given at 15% (w/w) level in the diet to adult
rats previously fed a low-fat diet. Tripalmitin and triclein were fed
for 3 months, trilinolein for one month, and the low-fat diet for more
than 3 months. . .

bPjgures in parentheses indieate the range of the individual values.

cThis fraction probably includes minor proportions of cholesterol,
cholesterol esters, free fatty acids and partial giycerides (10).

dGrams per 100 g of carcass.

were then frozen and ground, and the fat quantita-
tively extracted from 10 g samples. In view of the
small proportions of lipids other than triglycerides
in adipose tissue, no effort was made to fractionate the
lipids of that tissue. However, lipids extracted from
the ground carcasses were fractionated by the silicie
acid slurry procedure (3) into two fractions: (a)
triglycerides, fatty acids, cholesterol, cholesterol
esters and partial glycerides, and (b) phospholipids.
The fatty acids of the biopsy samples taken during
the 72 hours were converted into methyl esters. From
each sample an aliguot was taken for the determina-
tion of radicactivity, and the remainder was frac-
tionated by preparative gas-liquid chromatography
(GLC). Samples of the palmitic and oleic acids of
groups 1, 2 and 3 and of palmitic, oleic and linoleic
acid of group 4, were collected separately. Each of
the fractions isolated was tested for C'# and H?
radioactivity and for purity by analytical GLC. All
determinations were made in duplicate.

1000 ‘]
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Fig. 1. C*0. expired over a 72-hour period after the
ingestion of either 1-C™-labeled palmitate, oleate or linoleate.
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Fia. 2, A-D. Profile of the specific radioaetivity curves of
adipose tissue fatty aecids over a 72-hour period following the
administration of the labels.

2A. Rats fed 159 tripalmitin; 1-C*-palmitate given orally,

2-H3 acetate injeeted.

Analytical Methods

Tripalmitin was prepared from commercial palmi-
tic acid which had been crystallized from absolute
methanol, ground and sieved through a No. 30 sieve.
The palmitoleic, palmitie, and shorter chain fatty
aeids were partially removed from commercial oleic
acid by fractional distillation of the methyl esters
and subsequent short path distillation of the still-pot
fraction. Methyl esters of both the fatty acid and fat
samples were prepared by refluxing with a 2% solu-
tion of sulfuric acid in absolute methanol. Trigly-
cerides were prepared by transesterification of the
methyl esters with triacetin, using sodium methoxide
as a catalyst, with a usual vield of about 809, tri-
glycerides. No effort was made to separate the ac-
companying nonreacted methyl esters. Extractions
of fat from tissues were performed by the method of
Foleh et al. (4). Fecal fat was determined by the
method of van de Kamer et al. (5).

The fatty acid compositions of the dietary trigly-
cerides and adipose tissue samples were determined
by GLC on a 6 ft X 14 in. column packed with 20%
ethylene-glycol succinate polyester on Chromosorb
W. An ionization detector was used. Preparative
runs were performed with a similar apparatus in
which a less sensitive thermal conduectivity detector
was substituted for the ionization detector, The
amounts of methyl esters that were collected from the
gas-liquid chromatograph and later counted were
estimated according to the method of Bragdon (6).

Vor. 42
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2B. Rats fed 15% triolein; 1-C“-oleate given orally, 2-
Hacetate injected.

C1% and H3 radioactivities were determined simul-
taneously by means of a liquid scintillation speetro-
meter (Packard Tri-Carb, Model 314M), using a
mixture of 24-diphenyloxazole and 1,4-bis-2-(4-
methyl-5-phenyloxazolyl)-benzene in toluene. The ex-
haled C140, was trapped in 0.5 N NaOH and pre-
cipitated as Ba(C140; with 30% BaCl,. The excess
NaOH was determined by titration. The radioactivity
of the BaC¥0; was determined in a scintillation
spectrometer after dispersion in thixotropic gel (Cab-
()-8il, Packard Instruments Co.).

Results and Discussion
Absorption of Simple Triglycerides

The tripalmitin in the diet was found to be 82%
absorbed, in agreement with absorption values ob-
tained by other methods (7,8). The lower figure of
46% found by Thomasson et al. (9) may be attrib-
utable to the mueh higher proportion of fat in their
diet or, possibly, to the use of a less finely divided
preparation. Triolein and trilinolein have been dem-
onstrated to be well absorbed (9) and consequently
were not tested for absorption in the present study.
The daily eonsumption of diets eontaining tripalmi-
tin, triolein, and trilinolein was found to be 14.8,
14.4, and 13.4 g, respectively.

Effect of Dietary Simple Triglycerides on Amounts of
Body Lipids

The data in Table I depict the influence of the
nature of the dietary fat on the amount and com-
position of body lipid in the adult rat. There was a
lower amount of triglycerides in the carcasses of the
trilinolein fed animals. As will be shown below and
as reported previously to occur in liver (11), tri-
linolein feeding reduced fatty acid synthesis to very
low levels. Also, as shown by the 26% level reached
by linoleic acid in the depots of the corresponding
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2C. Rats fed 159% ftrilinolein; 1-C*linoleate given orally,
2-H*acetate injected.

group (Table TV) and as have been repeatedly dem-
onstrated in this laboratory (12,13) dietary linoleate
is ineorporated only to a limited degree in the depots.
1t then follows that an adult rat ingesting trilinolein
as the only fat should have a lower percent of fat
in the body (14) and consequently gain little weight
(15). The former is apparent from the data in Table
I, and the latter is shown by the shorter length of
time required by the trilinolein fed group to reach
a constant body weight: 1 month, as compared to 3
months by both the tripalmitin and triclein fed
groups.

It has been reported (16,17) that tripalmitin also
causes a depletion of body fats when fed to rats.
Support for this cannot be drawn from the present
data.

The administration of triolein resulted in a ratio of
19:1 of neutral fat to phospholipids in the carcass as
compared to a ratio of 10:1 produced by the tri-
palmitin, trilinolein and the low-fat ration. Con-
sideration of the amounts of neutral fat and phos-
pholipid shows that the cause of the difference in
ratio was the presence of half the amount of phos-
pholipids in the body of the triolein fed animals as
compared to the other groups, and not, as might be
expected, the presence of more triglycerides. A pos-
sible explanation for this surprising observation is
in the report of Bjorntorp et al. (18) who found in
vitro that the presence in the medium of relatively
high eoncentrations of oleic acid depressed oxidative
phosphorylation, which has been demonstrated (19,-
20) to be necessary for phospholipid synthesis.
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2D. Rats fed the low-fat diet; 2-H®acetate injected.

Relative Degrees of Storage and Conversion of Dietary
Fatty Acids

The portion of radicactivity administered as C14-
labeled fatty acids but not exhaled as C140, was
presumed to be incorporated into all the body tissues
since the amount of fat excreted in the feces is com-
paratively very small (21,22),

The radioactivity (expressed as disintegrations per
minute) in the C'*0, expired during each collection
period cannot be integrated against time to obtain
the radicactivity expired over the entire 72-hour
period. However, if the radioactivity expired as
C140, during each collection period is ecalculated
as dpm per minute of collection, and this value is
plotted against time, the integration becomes pos-
sible. Time in Figure 1 is the number of hours
elapsed between the ingestion and halfway through
each particular collection period. The area under the
curve is thus a measure of the total radioactivity
exhaled. The difference between this value and the
radioactivity administered gives the portion of the
label which was, theoretically, incorporated into the
body. Thus calculated, the portions of dietary palmi-
tate, oleate and linoleate incorporated into the body
during a 72 heur period following ingestion were
49, 86, and 48% of the amount given, respectively.
In general, these values are high when compared to
those obtained by others on fasted (23,24) or very
voung animals (25,26). The explanation may be the
sparing aection of dietary carbohydrates on fat oxida-
tion (23,27) since the animals in the present study
were kept continuously in the presence of a 15%
fat, 51% sucrose diet. Kirschner and Harris (8)
have found that young rats under experimental
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TABLE II

Incorporation of the Label of Dietary Tracer Acids Into Carcass
Triglyceride Fatty Acids®

Vor. 42

TABLE IV

Fatty Acid Composition of Carcass Triglycerides from Rats Fed
Simple Triglycerides®

) . Tissue fatty acid
Dietary tracer acid

Palmitic Oleie Linoleic
Yo
Palmitate-1-Ci* 16.2 5.7 LR
Oleate-1-C1¢ 0.2 14.9 ... P
Linoleate-1-C1* 0.2 0.2 2.1

aPercent incorporation of the dietary tracer into carcass trigly-
cerides calculated from the maximum specific activity in the adipose
tissue. These calculations were based on the assumptions given in
the text.

bBNot determined.

conditions very similar to the present ones exhaled
in 48 hours as much as 49.5% of the radioactivity
given as oral palmitate-1-C14, The value obtained in
the present experiment for palmitic acid incorpora-
tion is consistent with the 44% recovery of dietary
palmitic acid achieved by Stetten and Schoenheimer
(28) in depot fat after 8 days.

The relative degree to which each of the fatty acids
fed was deposited into triglycerides, either directly
or after conversion to other acids, may be calculated
as follows: %D = C—f;i—
percentage of the administered radioactive acid pres-
ent in the body at the time of maximum incorpora-
tion; C, pereentage of the acid in depot triglycerides;
A, amount of total body triglycerides (mg); S,
maximum specific activity reached by the acid in
depot triglycerides (dpm/mg); 7, total amount of
radioactivity administered (dpm).

The value of %D may be used as a measure of
the relative degrees of storage since the curves of
deposition of the three acids have approximately
the same shape (Fig. 2). This calculation admittedly
gives only a rough approximation, since it assumes
that all the body triglycerides had the same activity
as the sample taken by biopsy. That this is not
strictly true is shown by the fact that the specific
activities of the palmitic and oleic acids in the ecar-
cass fat were approximately twice those in the sub-
cutaneous fat taken at 72 hours. Benjamin et al.
(29) have observed that various depot pools differ
in metabolic activity, the subcutaneous pool being
slower than others.

The values calculated as indicated above are pre-
sented in Table I1. It can be seen that dietary labeled
palmitie, oleic and linoleic acids at the times of their
greatest ineorporation were deposited in the careass
triglycerides at the relative levels of 16, 15, and 2%,
respectively. The very low incorporation of dietary
linoleic aecid into depot triglycerides as compared to
its incorporation into the entire body fat can only
be explained by its being diverted into complex

where %D indicates

TABLE IIL

Ineorporation of Injected H3labeled Acetate inte Palmitie
and Oleic Acids of Carcass Triglycerides®»

Tissue fatty acids
Dietary Fat

Palmitic Qleic
%
Tripalmitin 2.8 0.4
Triolein 0.2 0.0
Trilinolein 3.2 0.2
None 40.6 20.9

aNo determination of linoleic acid was made as there is no synthesis
of linoleic acid from acetate.

bPercent incorporation of the label into the carcass triglycerides
calculated from the maximum specific activity in the adipose tissue,
These calculations were based on the assumptions given in the text.

Tripalmitin Triolein Trilinolein Low Fat
Fatty
acid® Dietary Adipose Dietary Adipose Dietary Adipose Adipose

fat tissue fat tissue fat tissue tissue

%o % % Yo Yo % %
12:0 1.2 0.4 frace trace 0.2
14:0 2.1 2.1 0.5 1.8 2.0
14:1 0.3 trace 0.4 0.6
16:0 91.0 38.4 1.4 8.0 18.9 28.3
16:1 13.2 3.6 5.5 1.1 8.7 13.0
16:21¢ . trace 1.2 trace {race
18:0 5.7 3.9 1.5 1.0 2.0 2.9
18:1 34.7 90.0 79.7 2.8 42.5 48.2
18:2 7.0 3.5 4.1 96.1 25.9 4.8

aSee footnote a, Table 1.
YThe number before the colon denotes chain length. The number
after the colon indicates the number of double bonds.

lipids and cholesterol esters, not examined in the
present study. Hanahan et al. (30) have given C'4-
palmitic and C'4-linoleic acids orally to rats and have
found that they were preferentially incorporated in
phospholipids rather than into triglycerides.

The presence of Cl%-oleic acid in the depot fat of
the tripalmitin-fed group equivalent to 6% of the
Cl4.palmitate given (Table II), confirmed observa-
tions by others (31,32) on the conversion of palmitic
into oleiec acid. On the other hand, conversion of
dietary oleate or linoleate into other acids seemed
to have not taken place except to the slight degree
expected to occur through acetate, in agreement with
the conclusions of Bernhard et al. (83) and of Stein
and Stein (34,35).

Fatty Acid Synthesis as Affected by the Diet

De novo synthesis was determined by the incor-
poration of acetate-2-H3® into the fatty acids of body
triglycerides, in the same manner indicated above for
the Cl4.data. The resulting values are given in Table
111,

There was little fatty acid synthesis, though not
complete inhibition, in the animals that received
fat, and a high degree of synthesis in those which did
not, as expected. Also as expected there was more
label incorporated in palmitic than in oleie acid.

The claim by Rou and Farvarger (36) that dietary
palmitate favors the synthesis of palmitic acid could
not be confirmed with the present data. However,
there seemed to be an indication of higher palmitic
acid synthesis in the tripalmitin- and trilinolein- than
in the triolein-fed group.

Effect of Dietary Triglycerides on the Fatty Acid Com-
position of Carcass Triglycerides

The influence of the three dietary acids on the
fatty acid composition of carcass triglycerides (Table
IV) 1s clear reflection of the differences in their in-
termediary metabolism.

Dietary tripalmitin produced a relatively minor
increase in palmitic acid and a decrease in oleic acid
as compared to the low-fat diet. Dietary triolein, on
the contrary, resulted in an increase in oleic from 48
to 80% and decreases in palmitic from 28 to only
8%, or in palmitoleic acid from 13 to 5%. Linoleic
acid in the diet likewise was deposited at the expense
of palmitie, palmitoleic, and oleie, though not to as
great a degree as oleate. This dissimilar degree of
deposition can be attributed only in part to the
shorter feeding period of trilinolein, since the limited
deposition of dietary linoleic acid in tissue has been
repeatedly experienced in this laboratory (12,13).
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The explanation for these observations may be as
follows: All diet fats inhibit synthesis. Since palmi-
tic acid is a precursor of palmitoleic, stearic and oleic
acids, when fed it simply replaces endogenous palmi-
tiec and the balance of the normal endogenous acids
remain relatively undisturbed. HFxogenous oleic acid,
on the other hand, is not converted into other acids
so that they are gradually replaced by the oleate.
Linoleic acid also is not the precursor of saturated
or monoenocic fatty acids. Like oleic aeid, therefore,
it tends to replace the endogenous acids, but to a
different degree. Moreover, it is more avidly incor-
porated into lipids other than triglycerides.

Comparison of the fatty acid composition of the
triglyeerides of various depots, such as subcutaneous,
epididymal, and earcass fat (not presented in the
table) showed no significant differences in confirma-
tion of results obtained in humans (37).

Bpecific Activity-Time Relationships

The specific radioactivity-time curves for the ex-
pired C*0, and for the labeled fatty acids in the
subeutaneous adipose tissue are presented in Figures
1 and 2. A common feature of most of these curves
is their biphasie nature. Analogous two-component
curves have been reported in liver fatty acids (38-42)
and in carcass fat (43) following injeetion with
labeled acetate. In the present experiment the phe-
nomenon is found in the curves depieting €140,
production, fatty acid synthesis de movo in the adi-
pose tissue, and inecorporation of dietary acids into
adipose tissue.

Tove et al. (40), in discussing similar biphasic
curves in liver fatty acids dfter acetate injection,
advanced the hypothesis that the second peak could
be the result of the recycling of radiocarbon into the
hepatic fatty acids from some other metabolite pre-
viously derived from the injected acetate. Later, Tove
(44) suggested that it could be due to different speed%
of esterification of the aleohol groups in the glyceryl
moiety of the lipids.

It has been shown that various adipose tissues have
different turnover rates (29) and conceivably, dif-
ferent degrees of affinity for newly absorbed or
newly synthesmed fatty acids. BExchange between dif-
ferent adipose tissues could thus explain the second
rise in the more slowly metabolizing subcutaneous
tissue examined in the present study.

In spite of the fact that the biphasie nature of the
curves almost prevented the calculation of biological
half-lives, some rough estimate could be made. In
general, approximated half-lives of 5 to 22 hours
were calculated from the slope of the second peak in
the specific activity-time curves. The comparison of
these values with the much higher ones recorded in
the literature (reviewed in ref. 34) suggested that
no complete equilibrium among the eytoplasmie and
droplet compartments of the adipose cell (3742,
45-48) was attained during the 3-day expemment&l
period, or, in other words, that very little of the
label was incorporated at that time in the very slow
‘“fat droplet’’ compartment, not revealed in the above
eurves.

In considering the speed of incorporation of the
label into the expired C'%0, and depot fatty acids,
it has to be kept in mind that the label was ad-
ministered as sodium salts of C'4-fatty acids. This
could explain the presence of sharp peaks of radio-
activity very shortly after the administration. Even
under these conditions, the oceurrence of a first peak
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of radioactivity in palmitie, oleie, and linoleic acids
as early as 4 hours after the oral administration of
the respective labeled aecid, points to a rapid incor-
poration and turnover.

The appearance of both C'“4-palmitic and C!4-
oleic acid peaks within 8 hours after the administra-
tion of Cl4.palmitate (Fig. 2a) indicates a rapid
conversion of the incorporated Cl4-palmitate into oleice
aecid taking place probably in the fast compartment
{subcellular particles?) mentioned above.
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