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Fatty Acid Turnover Rates in the Adipose Tissues of the Growing

Chicken (Gallus domesticus)*
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The purpose of this study was to investigate the mobility
of fatty acids in adipose tissue of the chicken and to de-
termine whether adipose tissue dynamics are altered by
dietary repartitioning agents. To this end, the turnover
rates of fatty acids and triglycerides were estimated in
adipose tissue of growing chicks by using isopentade-
canoic acid (IPDA) and elaidic acid (EA) as marker di-
etary fatty acids. The half-life of IPDA in abdominal and
sartorial adipose tissues of birds over 6 to 10 wk of age
were 20 + 4 and 23 * 6 d, respectively. The half-life for the
remaining total carcass lipids was 23 = 3 d. The corre-
sponding half-life for EA in abdominal fat tissue of birds
over 2 to 7 wk of age was 18 = 3 d, a halflife not
significantly different from the IPDA half-lives. On
the other hand, a thyromimetic repartitioning agent
(L-94901) fed to birds at the 2 ppm level from 2 to 7 wk of
age significantly decreased the half-life of EA in abdomi-
nal fat tissue to 6 + 2 d. The data suggest that fatty acids
were released from a more labile adipose site and subse-
quently reincorporated into abdominal and sartorial tis-
sues and that fat mobilization occurred at the same time
as did adipose tissue deposition in the growing chicken.

Lipids 29, 497-502 (1994).

Differences in fat deposition among breeds and strains of
chickens point at the effects of genetic factors on body
composition. Animals selected for fast growth and feed ef-
ficiency often show a propensity to deposit excessive
amounts of fat (1-3), and genetic factors often affect body
weight and tissue and plasma lipid composition. Also, the
activities of lipogenic and lipolytic enzymes have been
shown to significantly correlate with the genetic factors
that favor high or low body weight (4-6). More recently,
lipoprotein lipase activity and lipid content of abdominal
fat tissue were used to predict the degree of fatness of
broiler chickens (7).

Nutritional factors and the age of the birds also affect
patterns of fat deposition and lipid metabolism (8-11).
Other factors that control fatness in animals include feed
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restriction to slow fat deposition, and the use of growth
promoters and partitioning agents to depress fattening
and to enhance muscle accretion (12).

Triglyceride dynamics, such as fatty acid turnover,
clearance, oxidation or uptake by adipose tissue have been
investigated in humans and animals (13-15). Adipose tis-
sue from the chicken serves as an excellent model for the
study of direct incorporation and release of dietary fatty
acids. The liver accounts for 90% of de novo fatty acid syn-
thesis in young chickens (16), and other studies confirm
that in birds hepatic lipogenesis is much greater than adi-
pose tissue lipogenesis. Accordingly, nearly all fat that ac-
cumulates in broiler adipose -tissue either evolves from
synthesis in the liver or derives from the diet (17).

Among the methods used to measure lipid turnover,
in vivo techniques using structurally isomeric fatty acids
that occur naturally in trace amounts have often been
used. To this end, we reported in a preliminary account of
this work that isopentadecanoic acid (IPDA) is a suitable
fatty acid marker for triglyceride turnover rates in the
adipose tissues of growing chickens (18). While this work
was in progress, Lemarchal et al. (19) reported the use of
elaidic acid (EA) for determining triglyceride turnover
rates in 11- to 21-week-old chickens that had been selected
for either fatness or leanness. Aside from our earlier re-
port (18), no measures of fat turnover have been published
for young chickens when adipose growth rate is most
rapid.

This study reports the half-life of the fatty acid mark-
ers, IPDA and EA in adipose depots of growing chickens
between 6 and 10 wk and 2 to 7 wk of age, respectively.
The effect of the thyromimetic repartitioning agent,
1-94901 on the turnover rate of elaidic acid in abdominal
tissue of the growing chick from 2 to 7 wk of age also was
measured.

MATERIALS AND METHODS

Synthesis of labeled oils. The method for large-scale syn-
thesis of triisopentadecanoin [(tri-13-methyltetrade-
canoyl)-glycerol; 13-MTDG)] by acid-catalyzed condensa-
tion of 13-methyltetradecanoic acid (IPDA) with glycerol
has been published (20). Trielaidin (TE).was prepared
similarly from EA obtained by the isomerization of oleic
acid (21). 13-MTDG (400 g) was blended with a commer-
cially available unhydrogenated soybean oil (1 kg). Fatty
acyl chains were randomized by heating the oil mixture to
80°C for 2 h in the presence of 0.4% sodium methoxide
under a nitrogen atmosphere (22,23). Similarly, EA-la-
beled oil was prepared starting with TE. The randomized
oils had the fatty acyl compositions reported in Table 1.
Animals and diets. In Experiment 1, forty female
broiler chicks (Shaver Poultry Breeding Farms Litd., On-
tario, CA) were tagged with wing bands and fed commer-



TABLE 1

Fatty Acid Composition of Oil Supplements

and Dietary Lipids®

Fatty Soy oil Soy 0il  Unlabeled Labelled Labelled
acids and IPDA? and EA®  diet’ diet A2 diet B°
14:0 0.15 0.16 0.09 0.08 0.12
iso 15:07 22.20 — — 11.73 —
16:0 7.90 791 11.48 10.70 7.80
16:1n-9 0.35 0.33 0.13 0.12 0.17
18:0 3.64 3.64 2.32 2.09 2.35
t 18:1n-9 — 18.04 — — 8.45
¢ 18:1n-9 20.40 22.30 22.94 21.55 26.54
18:1n-7 1.68 1.80 0.70 0.62 0.77
18:2n-6 38.60 38.62 54.19 49.94 46.76
18:3n-3 4.83 4.75 6.77 1.70 2.31
20:0 0.32 0.34 0.41 0.37 0.44

“Lipids from the unlabeled and labeled diets were isolated by Soxh-
let extraction with diethyl ether. Fatty acid compositions are ex-
pressed in wt% as determined by gas chromatography (see Materi-
als and Methods section).

bIPDA, isopentadecanoic acid, added as tri(13-methyltetrade-
canoyl)glycerol; EA, elaidic acid, added as trielaidoylglycerol.
°Lipid composition of diet with 2% soy oil added to feed.

9Lipid composition of diet with 2% soy 0il-IPDA mixture added to
feed.

¢Lipid composition of diet with 2% soy o0il-EA mixture added to
feed.

Msopentadecanoic acid, 13-methyltetradecanoic acid.

cial starter ration until the diet was changed to unlabeled
diet formulation at eight days of age. The unlabeled diet
(3.1 kcal/g; 23.1% crude protein; 11.9% moisture; 4.1%
crude fat; 5.8% ash; 50.9% nitrogen-free extract; 2.3%
crude fiber) was given ad libitum. At 25 d of age, birds
were weighed and housed in individual cages equipped
with individual feeder trays. At 28 d of age, birds were
weighed and given individual feeders containing a fatty
acyl-labeled diet (Diet A). The composition of the two diets
was the same, except that labeled diet was formulated
with 2% soy oil containing 22.2% of its triglyceride fatty
acids as IPDA (soy oil and IPDA), which replaced 2% un-
labeled soy oil in the unlabeled diet (Table 1). After two
weeks of feeding the labeled diet, feeders were weighed
and replaced with clean feeders containing unlabeled diet.

Experiment 2 was designed similarly to Experiment 1
with the exceptions that younger birds were used, and EA
was the label. Two groups of 35 birds each were raised as
described in Experiment 1 until birds were placed in indi-
vidual cages at 14 d of age. A control group of 35 birds was
given feeder trays containing a diet (Diet B) that was for-
mulated as the unlabeled diet except that 2% soy oil was
replaced with 2% soy oil that contained 18.0% of its
triglyceride fatty acids as EA. Fatty acyl composition of
the labeled oil (soy oil and TE) and the lipid isolated from
the unlabeled and EA-labeled diet (Diet B) are given in
Table 1. Feeders for the treated group contained the same
labeled diet to which was added 2 ppm thyromimetic
repartioning compound 1-94901 (Smithkline Beecham
Animal Health Products, West Chester, PA). Feeders of
control and treated birds were removed after two weeks of
feeding the labeled diet. Control birds subsequently were
given feeders that contained unlabeled diet while treated

birds were given feeders containing unlabeled diet with
2 ppm of 1.-94901.

Experimental design. In the IPDA study, Experiment 1,
four birds were killed at 28, 33, 38, 42, 49, 56, 63 and 70 d
of age. These ages correspond to 0, 5, 10 and 14 d of con-
sumption of labeled diet and 7, 14, 21 and 28 d of subse-
quent consumption of unlabeled diet. Birds were killed by
exsanguination after electrical stunning. Carcasses were
chilled for 1 h in ice water immediately after scalding, de-
feathering and weighing. Abdominal and sartorial fat de-
pots were excised and frozen at —20°C before lipid analy-
sis. After removal of ingesta from the gastrointestinal
tract, residual carcasses (defeathered carcasses without
the removed adipose tissues) were ground with a meat
grinder, and homogeneous samples were frozen for lipid
analysis.

For both the treated and control birds of Experiment 2,
feed consumption and body weight were recorded at least
every other day from 14 d of age until death. Three birds
from each group were killed at day 14, 18, 21, 28, 35, 39,
42 and 49 of age. These ages correspond to 0,4, 7,and 14 d
of consumption of labeled diet with (treated) or without
(control) L-94901 and 7, 11, 14, and 21 d of unlabeled diet
with (treated) or without (control) 1.-94901. Abdominal
adipose tissues were collected and stored using the proce-
dures described in Experiment 1.

Lipid isolation and analyses. Lipids were extracted
from the diets with diethyl ether in a Soxhlet apparatus.
Lipids were extracted from samples of abdominal (2 g) and
sartorial (1 g) fat tissues, and residual carcass (5 g) by the
method of Marmer and Maxwell (24). All tissue samples
were analyzed in duplicate. Lipid extracts were stored in
dichloromethane, and aliquots taken for percent lipid de-
termination (wt/wt) and fatty acid composition.

Fatty acid compositions (Table 1) were determined by
gas-liquid chromatography (GLC) of the fatty acid methyl
esters (FAME). FAME were prepared and quantitated by
the procedure of Slover and Lanza (25). FAME were sepa-
rated on a Hewlett-Packard (Avondale, PA) Model 5890
gas chromatograph equipped with a split capillary injec-
tor, a flame-ionization detector and a fused silica capillary
column, 60 m x 0.25 mm i.d., coated with SP-2340 (Su-
pelco, Bellefonte, PA). He served as carrier gas (linear ve-
locity of methane, 22.9 cm/s) at a split ratio of 80:1. FAME
were separated by oven temperature programming: initial
temperature, 140°C; then 0.5°C/min to 150°C; then
2°C/min to 200°C; hold for 20 min. Methyl heneicosanoate
(21:0) served as internal standard. Signal analysis was ac-
complished by routing the detector output to a Hewlett-
Packard Model 3396A integrator and a Hewlett-Packard
Model 9122C mass storage unit for subsequent statistical
analyses. The described chromatographic conditions gave
complete baseline separation of all the fatty acids listed in
Table 1.

Statistical analyses. The weight percent label found in
the various tissues were analyzed by analysis of covari-
ance using body weight as a covariate to determine the ef-
fect of diet and age. Unadjusted means for each combina-
tion of diet and age were then subjected to a nonlinear re-
gression analysis using an exponential decay model.
Halflives (t;,, the time required for label content to



decline by one-half) of IPDA or EA for each tissue were
calculated from the coefficients of the exponential decay
model (19) of the form Y = Ae ™, where Y is the amount of
IPDA or EA at time t in days, A is the amount of IPDA or
EA at the apex value, and b is the rate of decline of IPDA
or EA. Statistical comparison of data from experiments
were made by analysis of variance (ANOVA). All analyses
were performed using the SAS software system (26).

RESULTS AND DISCUSSION

IPDA and EA were used to determine fatty acid turnover
rates in adipose tissues of growing chickens. In Experi-
ment 1, four-week-old chicks were fed an IPDA-labeled
diet for two weeks and subsequently fed an unlabeled diet
for a four-week period. In Experiment 2, two-week-old
birds were fed an EA-labeled diet for two weeks and sub-
sequently fed an unlabeled diet for a three-week period.
Chicks in the EA study were also fed the triiodothyronine
analog L-94901 to determine if thyromimetic effects could
be detected in fatty acyl turnover rates (27,28). All formu-
lated diets had 4% total lipid content with fatty acid com-
positions as listed in Table 1. Unlabeled diets had no de-
tectable amounts of IPDA or EA. Fatty acyl profiles were
similar for each diet except for the impact of IPDA and EA
substitution. Nearly 12% of the acyl residues in Diet A
were IPDA, while approximately 8.5% of the fatty acyl
residues in Diet B were EA.

The abdominal adipose depot was selected for study
since it is the largest discrete depot and is an early devel-
oping adipose site (29). A second fat depot studied in the
IPDA experiment was the sartorial fat pad. Like the ab-
dominal depot, it is a discrete, though smaller adipose site
that is well-defined at hatch but is a later developing fat
depot (30). Lipids extracted from the defeathered carcass

TABLE 2

with the abdominal and sartorial depots excised were also
analyzed. Lipids extracted from the residual carcass were
analyzed to follow fatty acid turnover in lipids throughout
the chicken, predominantly skin-associated, intermuscu-
lar and liver lipids.

Carcass weight, adipose depot weight and total lipid
content of depots increased with growth of the birds dur-
ing the IPDA (Table 2) and EA (Table 3) experiments.
The general trend was for the residual carcass, and for
the abdominal and sartorial fat tissues to increase in ab-
solute mass during the IPDA study (Experiment 1). In
each case, proportional lipid content remained constant
as the absolute amount of lipid increased with age and
body weight of the birds. Fatty acid marker analysis was
designed to account for this dilution of the label with in-
creasing tissue size by using body weight as a covariant
in the data analyses.

"The concentration of IPDA in fat depots (Table 2) in-
creased from an undetectable level at the start of Experi-
ment 1 (28 d of age) to a maximum of 19.3 mg/g of tissue
for abdominal fat pad, 13.0 mg/g of tissue for sartorial fat
pad, and 2.0 mg/g residual carcass after 14 d of feeding the
IPDA diet (42 days of age). During this time, the total
amount of IPDA in the tissues increased until 508, 43 and
2,351 mg was present in the abdominal, sartorial and
residual carcass depots, respectively. However, the maxi-
mum amount of IPDA in the depots was reached at a tis-
sue collection time subsequent to IPDA-diet withdrawal.
The total amount of IPDA increased to 652 mg in abdom-
inal fat, 57.6 mg in sartorial fat and 2,695 mg in residual
carcass at 49 d of age or 7 d after labeled-diet withdrawal.
The percentage total IPDA increase between 42 and 49 d
of age was larger for abdominal (28%) and sartorial (35%)
depots than for carcass (15%). These data suggest differ-
ences in mobilization and deposition rates among fat de-
pots. However, for all tissues, total IPDA content consis-

Abdominal Adipose Deport, Sartorial Adipose Depot and Clean Carcass Weight, Lipid Content,
Proportional Isopentadecanoic Acid (IPDA) Content and Total IPDA in Fed Chickens®

Age (days)
28 33 38 42 49 56 63 70

Abdominal fat pad

Weight (g) 10.6 (0.4)° 17.6 (0.4) 15.3(1.0) 25.8(1.2) 45.9 (1.2) 40.1(1.3) 52.5(3.3) 45.7(2.7)

Lipid content (g) 8.3(0.4) 14.5 (0.3) 12.4(1.0) 22.0(1.1) 40.2(1.2)  35.5(1.1) 48.1(3.4) 38.2(2.2)

IPDA (mg/g tissue) 0.0 (0.0) 9.5 (0.3) 15.6 (0.4) 19.3 (0.3) 14.4(0.3) 12.0 (0.4) 9.3(0.4) 6.6(0.2)

Total IPDA (mg) 0.0 (0.0) 168 (6.5) 242 (19.0) 508 (18.0) 652 (11.0) 476 (11.0) 499 (41.0) 309 (23.0)
Sartorial fat pad

Weight (g) 1.5 (0.3) 2.1(0.2) 2.6 (0.5) 3.4(0.4) 5.0 (0.8) 4.4 (0.6) 4.6(0.3) 17.7(1.2)

Lipid content (g) 1.3 (0.3) 1.8 (0.2) 2.0 (0.4) 2.9 (0.3) 4.2 (0.7) 3.6 (0.5) 4.0(0.3) 5.8(1.1)

IPDA (mg/g tissue) 0.0 (0.0) 5.5 (0.7) 9.7 (0.9) 13.0 (0.7) 11.3(1.1) 9.0 (1.5) 7.3(0.8) 4.1(0.4)

Total mg IPDA 0.0 (0.0) 11.5(1.4) 25.2(4.8) 42.8(3.2) 57.6 (14) 37.4(2.5) 33.3(3.9) 31.7(6.3)
Carcass

Weight (g) 622 (7.2) 803 (14.0) 1017 (13.0) 1197 (14.0) 1622 (24.0) 1845 (42.0) 1831 (107)2113 (70.0)

Lipid content (g) 65.8 (3.3) 89.8 (3.3) 103 (4.3) 141 (4.4) 215 (13.5) 236 (15.0) 225 (20.0) 297 (25.0)

IPDA (mg/g tissue) 0.0 (0.0) 0.9 (0.1) 1.5 (0.1) 2.0 (0.1) 1.7(0.1) 1.4 (0.1) 1.0(0.3) 1.0(0.1)

Total IPDA (mg) 0.0 (0.0) 702 (53) 1563 (68)  2351(90) 2695 (180) 2505 (158) 2121 (169) 1864 (119)

%The 28-day-old birds were fed an IPDA-labeled diet for two weeks followed by four weeks of feeding an unlabeled diet.

bData presented are means and SEM of at least three birds.



TABLE 3

Abdominal Adipose Depot Weight, Lipid Content, Proportional Elaidic Acid (EA) Content and Total EA Content

of Control and Thyromimetic-Treated Chickens®

Age (days)
14 18 21 28 35 39 42 49
Carcass
Weight (g) Control? 267 (17) 378 (34) 503 (12) 722 (102) 1195 (87) 1377 (57) 1399 (107) 1763 (74)
Treated® 242 (17) 388 (10) 496 (17) 771 (29) 1247 (92) 1301 (52) 1455 (120) 1942 (105)
Abdominal fat pad
Weight (g) Control 5.0(1.4) 7.7(1.9) 10.5(1.0) 18.1(1.4)¢ 35.1(1.8) 39.7(1.8¢ 41.0(6.9) 49.9(6.5)
Treated 2.0 (0.1) 7.6 (0.8) 9.4 (1.0) 144 (1.1)% 279217 3152.1)°% 345(3.4) 52.8(9.9)
Lipid Content (g) Control 3.8(1.4) 6.4 (1.6) 8.4 (0.8) 15.4(1.8) 30.3(2.5) 38.1(2.2) 36.8 (7.0) 42.0(6.1)
Treated 1.8 (0.1) 6.5 (0.8) 7.7 (0.9) 12.2 (0.9) 24.8 (1.8) 27.6 (1.6) 30.5(3.2) 47.6(8.6)
EA (mg/g tissue) Control 2.8 (0.4) 7.2(0.8) 10.1(0.2) 11.5 (0.3) 7.3 (0.6) 6.3 (0.2) 5.5(0.3) 4.1(0.50)
Treated 3.2(0.3) 8.3 (2.0) 9.3 (0.5) 10.6 (1.5) 13.0 (1.7) 9.6 (1.2) 3.1(09 11(0.1)
Total EA (mg) Control 13.2(1.6) 555 (15) 106 (11) 207 (22) 270 (30)° 250 (18) 226 (40)° 200 (24
Treated 6.6 (0.4) 63 (8.2) 87 (10) 151 (19) 357 (22)° 303 (51) 105 (26)° 47.4 (8.5

“Data presented are means and SEM of at least three birds.

5The 14-day-old birds were fed EA labeled diet for two weeks followed by three weeks on unlabeled diet.
cFed as control birds except that EA diet and unlabelled diet contained 2 ppm thyromimetic L-94901.
@Paired (control-treated) values within a column with the same superscript are significantly different at P < 0.10 level using analyais of

variance (ANOVA).

Paired (control-treated) values within a column with the same superscript are significantly different at P < 0.05 level using ANOVA.

tently declined after the peak IPDA content was deter-
mined at 49 d until the end of the study.

The occurrence of maximal IPDA content at 49 d indi-
cated that incorporation of IPDA from ingesta in the di-
gestive tract after removal of labeled diet was signifi-
cant. Labeled feed was removed from all birds in the ex-
periment before they were killed at 42 d. Ingesta were
removed from gastrointestinal tracts before 42-d birds
were processed for analysis. Birds remaining on the
study for observations beyond 42 d (49, 56, 63 and 70 d)
were allowed to digest and adsorb ingested labeled diet.
The increased IPDA content can be explained by this
factor when combined with the variation associated with
individual birds killed at these times. Approximately
12% of fatty acids in the 5% crude fat of the labeled diet
was IPDA. The average daily feed intake for broilers at
42 d of age is over 100 g per day. Accordingly, digestive
tract contents can include substantial amounts of feed
stored in the crop. This residual absorption potential
when considered with the size of standard errors rela-
tive to the amount of IPDA increase between 42 and 49 d
supports this explanation. The delay in maximal IPDA
content perhaps also includes loss of dietary fat in trans-
port to the liver and lipoprotein particles during exsan-
guination (31).

Gross trends of abdominal adipose mass, lipid content
and label incorporation data from Experiment 2 were sim-
ilar to those of Experiment 1 (Table 3). Carcass weight,
adipose tissue mass and total lipid content generally in-
creased from the start, two weeks of age, to the end, seven
weeks of age, of the study for both control and thy-
romimetic-treated (2 ppm 1-94901) birds. There were no
significant differences in body weight or feed intake be-
tween control and treated birds. However, significant (P <
0.10) decreases in the size of the fat pads were detected for
thyromimetic-treated birds as compared to control birds

at 28, 35 and 39 d of age, which correspond to 14, 21 and
25 d of exposure to thyromimetic (Table 3). The tri-
iodothyronine analog 1.-94901 was observed to markedly
decrease the abdominal adipose tissue mass in broilers
(Gyurik, R.J., unpublished results) but the mechanism of
this effect has not been published. Since thyromimetic
compounds increase lipid mobilization and tissue
turnover, they should also up-regulate fatty acid turnover
rates. Moreover, increased thyroid hormone-like activity
decreases relative abdominal adipose tissue mass in
chickens (32).

EA incorporation into control birds exhibited character-
istics similar to those observed for IPDA incorporation in
Experiment 1. The concentration of EA in the abdominal
adipose tissue of control chicks increased to an apex of
11.5 mg/g at 28 d of age (Table 3). This apex of EA con-
centration occurred at the time of EA diet withdrawal and
is consistent with the data from all fat depots from IPDA
Experiment 1. On the other hand, the apex at an EA con-
centration of 14.6 mg/g was not reached in thyromimetic-
treated birds until 35 d of age. This anomalous observa-
tion suggests that fatty acid adipose tissue dynamics are
altered by thyromimetic treatment.

In general, there were no significant differences in the
total amount of EA deposited into the abdominal depot of
treated birds relative to the amount deposited in control
birds over 14 days of feeding the labeled diet. However,
significant (P < 0.05) differences in total EA content were
found after removal of the label that also suggested al-
tered adipose tissue dynamics. The maximal total amount
of EA incorporated into the abdominal adipose tissue was
seen in 35 days of age for both control and treated birds
(270 and 357, respectively). These maxima of total EA con-
tent are significantly different (P < 0.05) (Table 3) and fol-
lowed cessation of feeding fatty acid-labeled diet, just as
observed in the IPDA experiment.



The previously emphasized differences in responses be-
tween thyromimetic-treated birds and control birds from
Experiment 2, and the repletion data from Experiment 1
can be explained by altered lipid and tissue dynamics. The
increased EA concentration that was seen later in thy-
romimetic-treated birds than in control birds would result
from a reduced dilution rate of EA with unlabeled fatty
acids that occurs as a normal consequence of growth. An
increased turnover of deposited triglyceride in treated
birds would be consistent with this observation. However,
the greater accumulation of total EA in thyromimetic-
treated birds relative to control birds (357 vs. 270 mg) sug-
gests that thyromimetic-stimulated fat mobilization was
followed by a disproportionate redeposition of fat in ab-
dominal adipose tissue from other more labile pools. This
phenomenon also was observed in'Experiment 1 where
higher proportional increases of IPDA incorporation after
label withdrawal (42 vs. 49 d of age) occurred in abdomi-
nal and sartorial depot lipid relative to the higher incor-
poration observed in carcass lipid (28, 35 and 15%, re-
spectively). These site differences could result either from
modifications of the dietary fatty acid profile and the effect
of de novo fatty acid synthesis by the liver before subse-
quent delivery to fat depots (83) or from mobilization of
fatty acids from labile depots and redeposition in less la-
bile depots. The thyromimetic triiodothyronine analog
L-94901 also may have suppressed de novo triglyceride
synthesis (28).

The depletion rates of IPDA and EA from adipose de-
pots and carcass lipids were measured as a decline in total
fatty acid marker content. The t;, of fatty acids, IPDA
and EA, were determined from functions of total mg fatty
acid label in the tissue over the age of the birds. These
data are presented graphically in Figures 1 and 2 for Ex-
periments 1 and 2, respectively. Two stages of IPDA con-
tent are depicted in Figure 1. An IPDA loading phase oc-
curred from 28 to 49 d corresponding to 7 d beyond which
the IPDA-labeled diet was fed. A depletion phase followed
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FIG. 1. Total isopentadecanoic acid (IPDA) content of adi-
pose tissues (n = 3) as function of time for birds fed an IPDA-
labeled diet from 4 to 6 wk of age followed by unlabeled diet
to 10 wk of age.
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FIG. 2. Total elaidic acid (EA) content of abdominal fat pad
(n = 3) as function of time. Control birds were fed an EA-la-
beled diet from 2 to 4 wk of age followed by 3 wk on unla-
beled diet. Treated birds were fed the same diet as controls
but containing 2 ppm of the thyromimetic L-94901.

from day 49 to 70 d of age when birds were fed the IPDA-
free, unlabeled diet. Similar repletion (14 to 35 d) and de-
pletion (35 to 49 d) phases were observed for EA over the
course of Experiment 2 (Fig. 2). Measures of fatty acid dy-
namics can be obtained from data collected during the de-
pletion phase (13-15) since IPDA and EA are used as en-
ergy sources like normal constituent saturated and unsat-
urated fatty acids.

The t,,, of IPDA and EA are listed in Table 4. For the
abdominal and sartorial fat depots, t0.0f IPDA were 20 +
4 and 23 + 6 d, respectively. These values are not statisti-
cally different. For total carcass lipids, the ty of IPDA

TABLE 4

Half-Lives (t,,) and Turnover Times (T)
for Isopentadecanoie Acid (IPDA)
and Elaidic Acid (EA) in the Growing Chick

IPDA EA
Tissue typ @ T@  t,@° T@b
Clean carcass® 23+3 33+5
Sartorial? 23+6  33zx9
Abdominal? 20 + 4 29+ 6
Abdeminal (control)® 18+ 3 20+2¢
Abdominal (treated)” 62 923

“Half-life + SE (days) of IPDA calculated from decay curve (Y =
Ae™ Y = total mg IPDA) from Figure 2. .
*Turnover times of IPDA and EA were calculated from T = 1/b from
decay curve Y = Ae ™.

“Half-life + SE (days) of EA in days calculated from decay curve
(Y = Ae™®, Y = total mg of EA) from Figure 3.

?Data for 28-day-old birds fed IPDA-labeled diet for two weeks fol-
lowed by four weeks on unlabeled diet.

“Data for 14-day-old birds fed EA-labeled diet for two weeks fol-
lowed by three weeks on unlabeled diet.

f8Mean values within the same column with a letter in common
are significantly different (P < 0.05) using analysis of variance con-
trasts.

#Birds fed as control except that EA-labeled diet and unlabeled
diet contained 2 ppm of the tyromimetic L-94901.



was 27 + 2 d, which is not significantly larger than the
former half-lives. The t,, for EA in abdominal adipose tis-
sue of growing birds was 18 + 3 and 6 + 2 d for control and
thyromimetic-treated birds, respectively. These t,, are
significantly (P < 0.05) different, which suggests that the
thyromimetic 1.-94901 affects adipose tissue dynamics.
The t,s, for IPDA determined in the adipose depots and
carcass lipids of Experiment 1 are comparable to those re-
- ported for the rat in epididymal fat (t,, = 18 d) (13) and
for adipose tissue using other structurally isomeric fatty
acids (34). In Experiment 2, the t,, of elaidic acid found in
abdominal tissue of control birds (18 d) was lower than the
reported t,,, of EA in abdominal tissue for 11- to 21-week-
old-chickens (29 d) reported by another laboratory (19).
This difference may be due to the more rapid development
and tissue turnover rates of fat depots in two- to seven-
week-old birds as compared with older birds.

Turnover times (T), defined as the time required for a
given amount of given fatty acid triglyceride to be re-
moved from an adipose site, were calculated from the re-
lationship T = t,,,/In2 = 1/b where b is the slope of the ex-
ponential curve used to determine the t, , of the fatty acid.
This relationship assumes no exogenous source of the
fatty acid during the measurement of the depletion phase
of the study. Under this condition, T for IPDA and EA
were measured as reported in Table 4. As with t,,, no dif-
ferences in T for IPDA in the adipose tissues studied were
observed with T on average being 30 d (Table 4). The T for
EA in abdominal adipose tissue were statistically differ-
ent (P < 0.05) for untreated and treated birds (20 + 2 vs.
9 + 3 d, respectively). These times are shorter than those
found (18) for older birds where a T of 43 and 46 d was re-
ported. The data indicate that coincident with rapid
growth and fat depostion, significant amounts of triglyc-
eride are mobilized in the growing chick. The data also
suggest that the T8 analog 1.-94901 significantly affects
the turnover rates of fatty acids in abdominal adipose tis-
sue and affects fat pad growth.
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