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The capacity of adipose tissue in rats and mice
to synthesize fatty acids and triglycerides from
acetate, glucose and long chain fatty acids and to
oxidize these substrates to CO. has been well es-
tablished (1-5). In this investigation, a study
has been made of lipid biosynthesis and lipid
composition of human adipose tissues.
Human subjects provide a unique opportunity

to compare the metabolism of normal subcutaneous
adipose tissue with a benign neoplasm of fat tis-
sue, the lipoma. Comparative studies of most tu-
mors with their normal tissue counterpart have
been difficult because of cellular nonhomogeneity
of both normal tissues and tumors and the inability
to obtain tumor and normal control tissue from
the same subject. The lipoma, on the other hand,
arises most frequently in the subcutaneous adi-
pose tissue and morphologically is indistinguish-
able from normal adipose tissue. This makes it
possible to examine the synthetic and catabolic
activities and composition of the tumor and control
tissue in the same subject under identical environ-
mental conditions.

In the present studies, it has been found, in
vitro, that lipomas had a significantly higher rate
of acetate incorporation into the mixed lipids
than the normal subcutaneous adipose tissue of
the same subject. Although the rate of synthesis
of individual fatty acids was greater in the lipoma
than in the normal fat, the relative distribution of
radioactivity among the fatty acids was the same
in the two tissues. These tissues did not differ
significantly with respect to the rate of oxida-
tion of acetate to CO., or the rate of transfer of
newly synthesized lipids into the medium.

* This work was supported in part by Grant CY-2332
of the National Cancer Institute, U. S. Public Health
Service, The Alma Toorock Memorial Fund and the
Evelyn R. Hill Fund. A portion of these data has been
presented in the Proceedings of the International Sym-
posium on Drugs Affecting Lipid Metabolism, Milan,
1960.

Despite the differences in the rate of incorpora-
tion of acetate into the mixed lipids, the fatty
acid composition of the normal subcutaneous fat
and the lipoma did not differ qualitatively or quan-
titatively. In addition, there was impressive con-
stancy of the fatty acid composition of the normal
fat and lipoma among the subjects studied despite
wide variation in the rates of lipid synthesis by
these tissues from one person to the next.

MATERIALS AND METHODS

Twenty patients with subcutaneous lipomas provided
the material for this study. The tumors were removed
under block local anesthesia together with a sample of ad-
jacent normal adipose tissue. All patients had eaten 3 to
5 hours prior to the operation. On removal, the tissues
were kept at about 5' C until they were prepared for
incubation. The fibrous tissue capsules of the lipomas
were dissected away and tissue slices of the tumor and
the normal subcutaneous adipose tissue were prepared
with a Stadie tissue slicer (6). Usually 1 hour elapsed
between the operative removal of tissue and the beginning
of incubation.

Incubation was carried out in 50 ml Warburg-type
flasks employing rubber serum bottle stoppers to seal the
flasks. One to two lic of acetate-l-C", 0.1 ml 1 M glu-
cose and varying amounts of nonradioactive sodium ace-
tate were placed in the side-arm. Into the main compart-
ment were added 150 to 300 mg of tissue and an amount
of Krebs-Ringer bicarbonate solution (7), containing
5 to 10 per cent of the patient's own serum, sufficient to
make a final volume of 5 ml. In most experiments a
flask was set up, identical with those just described ex-
cept that boiled rather than fresh tissue was employed.
The flasks were gassed with 95 per cent 02, 5 per cent
CO. for 5 minutes. After 20 minutes of temperature
equilibration at 37' C in a Dubnoff metabolic shaker-bath,
the reaction was begun by tipping into the main compart-
ment the contents of the side-arm. The duration of in-
cubation was usually 2 and 4 hours. In preliminary ex-
periments it was established that, under the present
experimental conditions, the rate of incorporation of ace-
tate-1-C'4 into the mixed lipids or into C"402 by normal
adipose tissue and lipoma slices was linear over a 6 hour
period.
At the completion of incubation, the flasks were chilled

in chipped ice. A 30 per cent solution of KOH was in-
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troduced into the center well, 1 ml 0.2 N H2SO4 was

added to the medium in the main compartment and the
flasks were shaken in ice for another 30 minutes. The
KOH and H2SO4 additions were made by needle punc-

ture through the rubber stopper.
In nine experiments, the radioactivity of the lipids in

the tissue and in the medium was analyzed separately.
In these studies, at the completion of the incubation pe-

riod, the flask contents were poured through a fine-mesh,
stainless steel screen. The tissue was repeatedly washed
with either distilled water or dilute ammoniacal ethanol.
Lipids were then extracted from the medium and tissue
as described below.

C1402 assay. The 0.2 ml of 30 per cent KOH solution
in the center well was transferred quantitatively to cen-

trifuge tubes and saturated BaCl2 was added to precipitate
the carbonate. The BaCO, was washed repeatedly with
water until the samples obtained from flasks with boiled
tissue (blanks) showed negligible radioactive contamina-
tion (less than 0.06 per cent of the added counts). The
BaCO, was suspended in a mixture of diphenyloxazole,
0.3 per cent, and thixin, 2.5 per cent, in toluene and
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FIG. 1. THE RATE OF INCORPORATION OF ACETATE INTO

NORMAL ADIPOSE TISSUE AND LIPOMA CORRELATED WITH

THE AGE OF EACH OF 20 SUBJECTS. The calculation of
acetate incorporated into the total mixed lipids is based
on the initial specific activities of the acetate in the in-
cubation medium and the total radioactivity incorporated
into the lipids.

TABLE I

Nitrogen and lipid content of normal
adipose tissue and lipoma

No. of
subjects* Nitrogen SEMt Lipid SEMt

mg/g mg/g
wet wt wet wt

Normal 20 5.85 40.48 630 ±9
Lipoma 20 2.78 ±0.32 810 49

* At least 4 aliquots of tissue were analyzed from each
subject.

t SEM is the standard error of the mean.

counted in a liquid scintillation spectrometer (8). It was
demonstrated in preliminary experiments that quenching
of radioactivity did not occur when as much as 2.5 g
BaCO3 was added. Radioactivity was measured in this
system with an absolute efficiency of 75 per cent and a
background of 30 cpm.

Extraction of lipids. The mixed lipids of the tissues
or medium were extracted and prepared for analysis by
a modification of the methods described by Folch, Lees
and Sloane Stanley (9). The sample to be extracted was
homogenized in a multimixer employing 80 to 100 ml
CHCl3-CH3OH (2: 1). In order to free the lipid ex-
tracts of nonlipid radioactive compounds, they were
placed in viscose tubing and dialyzed against running tap
water in a rotatory dialyzer for 12 to 16 hours. It was
demonstrated that this method completely removed ra-
dioactive materials from boiled* tissue samples which
were carried through all steps of the experimental pro-
cedure. It was also found that there was no detectable
loss of C14-labeled tripalmitin added to a blank sample
after 24 hours of continuous dialysis.

After dialysis, the mixed lipid extract was taken to dry-
ness under reduced pressure and made up to a known
volume with petroleum ether (bp 30 to 60° C). An ali-
quot was taken for analysis of radioactivity and lipid
content.

Lipid fractionation. Free fatty acid, triglyceride and
triglyceride fatty acids were separated by a modification
of the method of Borgstr6m (10). An aliquot of the
mixed lipid extract in petroleum ether was taken to dry-
ness and redissolved in CCl4. To obtain the free fatty
acids, the CCl4 was repeatedly washed with 0.5 per cent
NH4OH, 0.2 M KCl in 40 per cent CH3OH. Carrier,
nonradioactive palmitic acid was added to the CCl4 to
facilitate the free fatty acid extraction. The ammoniacal
methanol solution of fatty acids was acidified with H2SO4
and the free fatty acids extracted with petroleum ether
(bp 30 to 60° C). The petroleum ether extract of the
fatty acids was washed with water until the wash was
neutral and then dried over anhydrous Na2SO4.
The CCI4 solution containing the triglycerides from

which the free fatty acids had been extracted was di-
vided into two parts, one for the determination of the
radioactivity of the triglycerides and the other for hy-
drolysis (by refluxing in 5 per cent H2SO, in CH3OH for
2 hours) to recover the triglyceride fatty acids. The
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TABLE II

The mean ratios of acetate incorporation into mixed lipids and
acetate oxidation to CO2 of lipoma to normal

Lipoma/normal

No.* Acetate incorporated into mixed lipid (mAmoles/hr) Acetate oxidized to C02 (mimoles/hr)

Per g wet wt Per mg N Per g lipid-free wt Per g wet wt Per mg N Per g lipid-free wt
20 4.77 i 1.29t 13.34 i 5.46 8.67 ± 3.40 14 1.10 0.15 2.04 ± 0.44 1.80 i 0.40

* No. refers to the number of separate experiments on which the mean is based.
t Standard error of the mean.

radioactivity of the various lipid fractions was assayed
in a liquid scintillation spectrometer employing toluene
containing 0.3 per cent 2,5-diphenyloxazole and 0.03 per

cent p-bis [2-(phenyloxazolyl)] benzene as a solvent-
phosphor system.

Fatty acid analysis. An aliquot of the mixed lipid
extract was hydrolyzed and methylated by refluxing for
2 to 3 hours with 5 per cent H2S04 in dry methanol at
70° C. The methyl esters of the fatty acids thus formed
were extracted with petroleum ether and the extract was

taken to dryness in a nitrogen atmosphere. The fatty
acid methyl esters were analyzed by gas-liquid chroma-
tography at 1850 C in the Barber-Coleman apparatus
with a radium source ionization detector. The mobile
phase was argon gas and the stationary phase was either
ethylene glycol adipate or ethylene glycol succinate, 12
to 17 per cent, on 80 to 100 mesh Chromosorb W (11-
13).
The determination of the radioactivity present in the

individual fatty acids and their specific activities was

achieved by splitting the effluent gas stream coming from
the column. One part of the effluent gas passed through
the detector cell, the other to an anthracene-filled glass
cartridge outside of the apparatus which effectively
trapped the fatty acid (14). The cartridges were

changed manually to collect the desired fractions as

indicated by the tracing which was being recorded simul-
taneously. The radioactivity on the anthracene was

determined in the scintillation spectrometer by inserting
the glass cartridge into the well of a Lucite sphere which
had the same dimensions as the conventional liquid
counting bottle.

RESULTS

Lipid biosynthesis and acetate oxidation in
normal adipose tissue and lipoma. In 18 of 20 sub-

jects, the rate of acetate incorporation into mixed,
lipids of lipoma was higher than that of the adja-
cent normal adipose tissue (Figure 1). In some

persons the normal adipose tissue synthesized
fat more rapidly than did the lipoma of other
patients. Among the subjects studied, there was

great variation in the rate of acetate incorpora-
tion into mixed lipids by normal subcutaneous
adipose tissue. In the rat, it has been found that
there is a decrease in the in vitro rate of acetate
incorporation into mixed lipids by adipose tissues
with aging.1 As can be seen in Figure 1, the
variation in lipid synthesis among the subjects
studied bears no systematic relationship to their
ages.

The rates of acetate incorporation into mixed
lipids mentioned above have been related to the
unit of wet weight of tissue. Normal adipose tis-
sue was found to have a relatively higher nitrogen
and lower lipid content than lipoma (Table I).
When the rates of acetate incorporation into the
mixed lipids are referred to these units, the differ-
ence in the rates of lipid synthesis between the two
tissues are magnified (Table II). The ratio of the
rate of oxidation of acetate to CO, by lipomas to
that of the normal adipose tissue of the same sub-
ject did not differ significantly from 1.0 whether
related to units of wet weight, nitrogen, or lipid-

1 Benjamin, W., Kundel, H., and Gellhorn, A. Un-

published observations.

TABLE III

Fatty acids in normal adipose tissue and lipoma *

Fatty acidst Normal Lipoma Fatty acidst Normal Lipoma

C12 0.35 ± 0.025 0.35 :4 0.017 C18 6.0 ± 0.267 5.3 4 0.115
C14 2.40 ± .069 2.50 :1: .053 C18-1 49.9 ± .325 49.9 i .400
C16 24.60 i .267 25.60 .354 C18-2 9.5 ± .143 9.6 ± .209
C16-1 5.60 ± .253 5.70 ± .014

* These data are weighted mean values, the standard error of the mean for 4 to 14 separate samples of normal adipose
tissue and lipoma from each of 9 subjects. The figures are given as percentages ± the standard error of the mean.

t Designation of fatty acids as in Figure 2.
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TABLE IV

Acetate-i-C'4 incorporation into lipid components of normal adipose tissue and medium *

Mixed lipid
Mixed Mixed lipid free fatty Triglyceride
lipidt Sp. act.T triglyceridet Sp. act. acidt Sp. act. fatty acidt Sp. act.

Tissue 33.0 0.047 35.0 0.048 0.35 0.078 28.4 0.033
(27.5-41.4) (0.038-0.060) (27.5-42.5) (0.038-0.059) (0.22-0.39) (0.045-0.133) (19.5-38.7) (0.020-0.050)

Medium 0.35 0.006 0.050 0.001 0.30 0.026
(0.25-0.39) (0.004-0.007) (0.038-0.959) (0.0009-0.0015) (0.22-0.42) (0.017-0.029)

* These are data for a single experiment. The mean value for radioactivity in the total lipid and the other lipid components was calculated by
multiplication of the specific activity of the component by the total milligrams present per gram wet weight of adipose tissue. The values in paren-
theses indicate the range of determinations on 4 separate samples.

t Values shown are jsc X 102/g wet weight.
t Sp. act. =specific activity in pc XlO-2/mg.

free weights of the tissues (Table II). Thus, the
increased rate of fat biosynthesis by lipomas was
5 to 13 times greater than the normal tissue, de-
pending upon the reference unit selected; the
average rate of acetate-i-C14 oxidation to C1402
was not significantly different between lipoma and
normal adipose tissue, regardless of the reference
unit used for calculation.
The proportion of the newly synthesized mixed

lipid radioactivity transferred to the medium by
lipoma and normal adipose tissue ranged from
1 to 34 per cent and the mean ratio of lipoma:
normal was 1.05. It was found that an increasing
amount of the mixed lipid radioactivity appeared
in the medium with time but the proportion of
this, relative to the total radioactivity in the mixed
lipids, remained constant.

Composition of normal subcutaneous adipose
tissue and lipoma. Gas-liquid chromatographic
analysis of the fatty acids from normal adipose tis-
sue and lipoma revealed that oleic and palmitic
acids predominated (Figure 2 and Table III).
There were no qualitative or significant quanti-
tative differences in the fatty acid composition of
lipoma compared with normal fat. The seven
fatty acids indicated in Table III accounted for
about 98 per cent of all the fatty acids present in
these tissues. Twenty-six fatty acids, in addition
to those listed in Table III, were identified in the
fat of the tissues here studied in a capillary column

gas-liquid chromatographic analysis.2 These
fatty acids, however, comprise less than 2 per cent
of the total fatty acid composition. No qualitative
differences in these minor (by criterion of weight)
fatty acid components were noted between normal
adipose tissue and lipoma. The standard error
of the mean shown for each fatty acid in Table
III indicates the small variation noted between
samples from different subjects. A statistical
comparison of the variation of fatty acid composi-
tion within sources and between sources led to
the conclusion that there was no greater variation
in the fatty acid composition between subjects
than in the same subject.

Distribution of C'4 in lipid components of tissue
and medium. More than 90 per cent of the tissue
lipid radioactivity was present in the triglyceride
and no more than 1.5 per cent was in the free
fatty acids of the tissue (Tables IV and V). In
the medium, on the other hand, the radioactivity
was found predominantly in the free fatty acid
fraction. Hydrolysis of the tissue triglycerides
revealed that 80 per cent of the radioactivity was
in the fatty acids. Although no significant dif-
ference in the distribution of the incorporated ace-

2 We wish to acknowledge the assistance of Dr. S. R.
Lipsky, Yale University School of Medicine, in this
analysis and the generous advice given by him, Dr. Evan
Horning and Dr. Charles C. Sweeley, National Heart
Institute, Bethesda, Md., and Dr. David Turner, Sinai
Hospital, Baltimore, Md., in our studies with gas-liquid
chromatography.

FIG. 2. GAS-LIQUID CHROMATOGRAPHIC RECORDS OF METHYL ESTERS OF FATTY ACIDS ISOLATED FROM
LIPOMA AND NORMAL ADIPOSE TISSUE. The designations above each peak identify the fatty acid accord-
ing to carbon chain length (e.g., C12 dodecanoic acid) and number of unsaturated bonds (e.g., mono-
enoic C16-1 and dienoic C18-2). The numbers under each peak refer to the percentage of the total
fatty acids represented by the particular fatty acid (e g., C18-1, 9-octadecenoic acid or oleir acid, comprises
52 per cent of the total fatty acids in the lipoma here shown).
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TABLE V

Distribution of radioactivity in lipid fractions

Mixed lipid triglyceride/mixed lipid Mixed lipid free fatty acid/mixed lipid Triglyceride fatty acid/triglyceride

Normal [6]*
Tissue 99.7 0.9 79.1
Medium 20.3 78.0

Lipoma [3]
Tissue 90.4 1.3 109.0
Medium 11.2 78.0

* The numbers in brackets indicate the number of experiments from which the mean values have been calculated.

tate-i-C14 was found between the normal tissue
and the lipoma, it is apparent that in the adipose
tissues of man as in the rodent (15) there is a
small free fatty acid intracellular pool and a large
triglyceride pool. The lipid which is transferred
across the cell membrane is predominantly in the
form of the free fatty acid.

All of the fatty acids isolated from adipose tis-
sue incubated with acetate-i-C'4 were labeled
(Table VI). The rate of C14 incorporation into
the saturated fatty acids is greater than into the
unsaturated fatty acids. Although the absolute
amount of radioactivity was greater in the indi-
vidual fatty acids isolated from lipoma than from
normal, the distribution of the radioactivity among
the fatty acids as shown by the relative specific
activity was essentially the same in lipoma and
in normal adipose tissue. The percentage of the
total radioactivity recovered in the myristic acid
(C-14) of lipoma was high in one experiment
and comparable to that of normal in the other.
This accounts for the higher mean relative specific

TABLE VI

The specific activities of fatty acids of the mixed lipids of
normal adipose tissue and lipoma following incubation

with acetate-1-C'4 *

Per cent of Per cent of
total fatty total cpm Relative sp.

acids recovered act.*
Fatty
acidt N L N L N L

C12 1.3 1.2 3.4 2.7 2.20 2.32
C14 3.6 3.6 9.2 23.9 2.91 7.82
C16 18.9 20.3 45.2 49.6 2.51 2.52
C16-1 13.6 10.5 7.4 3.3 0.58 0.30
C18 5.1 4.1 22.8 11.3 4.71 3.73
C18-1 47.3 43.5 3.6 5.2 0.05 0.12
C18-2 11.8 15.1 7.1 2.1 0.74 0.16

* Results of 2 experiments; all analyses were determined at least in
duplicate. N =normal, L =lipoma.

t Designation of fatty acids as in Figure 2.
The relative specific activity represents: % of total cpm recovered

% of total fatty acids

activity of the myristic acid of the lipoma than of
the normal. The finding of small amounts of ra-
dioactivity in the essential fatty acid, linoleic
(Ci8-2), was unexpected. This could represent
contamination from other labeled fatty acids; iso-
lation and degradation of the linoleic acid will be
required for interpretation of the result.

DISCUSSION

This study demonstrates that normal adipose
tissue of man can incorporate acetate into lipids in
vitro. The rate of acetate incorporation per gram
normal adipose tissue per hour among the sub-
jects studied ranged from 0.1 to 130 m/Amoles.
This may be compared to 34 and 23 mu~moles
acetate incorporation per gram wet weight per
hour of human leukocytes and platelets, respec-
tively (16). Although the median in vitro rate
of about 1 mfumole acetate incorporated per gram
adipose tissue per hour does not seem high, rec-
ognition that this tissue constitutes 20 per cent of
the body weight provides a better indication of its
importance in fat metabolism.

In the human subjects whose subcutaneous adi-
pose tissue was studied, there was great variation
in the in vitro rate of acetate incorporation into
the mixed lipids. The epididymal fat pads from
inbred strains of rats maintained under constant
laboratory conditions and on a standard diet have
a less variable in vitro rate of fat biosynthesis when
the tissue from animals of the same age are stud-
ied. With aging, this rate declines from a mean
of 7 /Amoles per g epididymal adipose tissue in ani-
mals weighing 80 g, to 0.7 Mmoles in 300 g ani-
mals.' In the present studies of human adipose
tissue, no correlation between fat synthesis and
age, sex, or ethnic origin could be demonstrated.
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In contrast to the variability of the rates of lipid
synthesis from one human subject to another, was
the small deviation in the fatty acid composition
of the adipose tissue from one person to the next.
Observations of Moore and Cook on human sub-
jects in Scotland showed essentially the same fatty
acid composition as that reported here (17);
Hirsch and co-workers have also emphasized the
constancy of the fatty acid pattern in human adi-
pose tissue (18). The uniformity of the adipose
tissue fatty acid composition may reflect an over-
all similarity of the dietary fat intake among the
subjects studied. The patients were, however,
unselected and came from all economic groups as
well as from different racial and national aggre-
gates within metropolitan New York. Therefore,
although not specifically determined, it is reason-
able to assume considerable differences in dietary
habits. If, as seems likely, this also implies dif-
ferences in the composition of the fat intake, then
active physiological regulation of the adipose tissue
triglyceride composition must exist. Cellular con-
trol mechanisms for maintaining the constancy of
the adipose tissue fatty acid composition are not
known. One aspect of this may, however, be re-
vealed in the present experiments. The il vitro
studies with human adipose tissue have demon-
strated that the synthesized lipid which appears in
the medium is unesterified. These data are in
accord with the observations of Reshef, Shafrir
and Shapiro who found that in rat adipose tissue,
unesterified palmitic acid is transferred from the
tissue to the medium (19). In man, Dole (20),
Gordon and Cherkes (21), Spitzer and Miller
(22), and Laurell (23) have observed changes in
the serum free fatty acids under conditions of fat
mobilization from adipose tissue which indicate
that fatty acids, not triglycerides, are released.
The present results also demonstrate that there
is less than 1.5 per cent of newly synthesized lipid
present as free fatty acid in the cell and the re-
mainder is esterified. In the studies of rat mesen-
teric adipose tissue, Shapiro, Chowers and Rose
found that stearate-1-C14 was incorporated into
the cellular triglycerides; only a small proportion
was present as the free acid (15). From these
observations, it is suggested that fatty acid syn-
thesized in the cytoplasm is immediately esterified
and stored in the intracellular triglyceride reser-
voir or transferred to the extracellular fluids

This rapid disposition to one or another compart-
ment provides flexibility which may facilitate the
maintenance of a constant fatty acid composition.

It has been stated and generally accepted tha't
lipomas do not participate in the body economy
when there is a demand for fat mobilization
through starvation or inanition. The clinical ob-
servation on which this allegation is based has been
questioned (24) and the in vitro studies which
have shown that radioactive lipids formed during
incubation do appear in the medium also indicate
that the potential mechanisms for mobilization of
lipoma lipid exist.
At the outset of this study, several hypotheses

were formulated which might characterize the
fundamental difference between the lipoma and the
normal adipose tissue from which it arises. Thus,
a localized accumulation of fat could occur if
the cells involved had a smaller than normal ca-
pacity to oxidize fatty acids, or if there were im-
pairment in the pathway for the mobilization of
fat from the cells, or if there were a greater rate
of fat synthesis in the tumor than in the normal
adipose tissue. One other possibility considered
was that there might be a qualitative difference in
the biosynthetic pathway which would lead to the
formation of fat with a different chemical com-
position from that of the normal adipose tissue.
It is recognized that in vivo there are many fac-
tors influencing lipid synthesis which cannot be
evaluated in the in vitro system. Nevertheless,
the finding that the lipomas generally incorporate
acetate into fatty acids at a greater rate than the
normal adipose tissue from the same subject,
whereas there was no consistent difference between
these two tissues in the rates of acetate oxidation
to CO,, the proportion of newly synthesized lipid
transferred to the medium, or the fatty acid com-
position, suggests that a disturbance in lipid syn-
thesis is a major factor leading to fat accumulation
in the lipoma.

SUMMARY

1. The rate of acetate-1-C14 incorporation in
vitro into mixed lipids of lipomas and normal hu-
man subcutaneous adipose tissue from the same
subject was greater in the tumor than in the nor-
mal tissue in 18 of 20 experiments. No significant
difference in the rate of acetate-1-C14 incorporation
into C140., or in the proportion of isotopically la-
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beled lipid transferred to the medium was found
between the two types of adipose tissue.

2. Marked variation was observed in the rate
of acetate incorporation into mixed lipids by sub-
cutaneous adipose tissue among the 20 subjects
studied. This could not be correlated with age,
sex or race.

3. In contrast to the variability of lipid syn-
thesis as measured by acetate incorporation into
,.the mixed lipids, no significant variation was found
in the fatty acid composition of the subcutaneous
fat between subjects or between the normal adi-
pose tissue fat and that of lipomas.

4. Studies of the distribution of radioactivity in
lipid components of adipose tissue following incu-
bation with acetate-i-C14 demonstrated about 1
per cent of the total in the tissue free fatty acids
and the remainder in the triglycerides. Eighty
per cent of the triglyceride radioactivity was re-
covered in the fatty acids. Similar studies of the
lipids in the medium showed recovery of about
90 per cent of the radioactivity in the free fatty
acids and the remainder in triglycerides. The rate
of accumulation of C14 was greater in the saturated
fatty acids than in the unsaturated acids in the
normal adipose tissue and lipoma.
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