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Abstract

Skeletal muscle lipoprotein lipase (LPL) overexpression in mice results in whole-body insulin resistance and increased intramuscular
triglyceride stores, but decreased plasma triglyceride concentration and unchanged plasma free fatty acid (FFA) concentration. The effects of
skeletal muscle LPL overexpression and fasting duration on FFA kinetics are unknown. Transgenic mice with muscle-specific LPL
overexpression (MCKhLPL) and control mice (Con) were studied at rest during a 50-minute constant infusion of [9,10-3H]palmitate to
determine FFA kinetics after both 4 and 16 hours of fasting. FFA concentration was not different between groups after the 4-hour (Con, 0.80 +
0.06 mmol/L; MCKhLPL, 0.83 + 0.07 mmol/L) and 16-hour (Con, 0.83 + 0.04 mmol/L; MCKhLPL, 0.80 + 0.07 mmol/L) fast. FFA
turnover (R,) was not significantly different between MCKhLPL and Con groups after the 4-hour fast (Con R, = 2.52 £ 0.36 yumol/min;
MCKhLPL R, = 2.37 + 0.27 umol/min). However, FFA turnover was significantly decreased after the 16-hour fast in MCKhLPL mice vs
controls (Con R, = 2.89 % 0.52 umol/min; MCKhLPL R, = 1.64 £ 0.17 umol/min; P <.05). The significantly lower FFA R, in MCKhLPL
vs control mice was due to a decrease in MCKhLPL FFA turnover from the 4- to 16-hour fast, whereas FFA turnover was unchanged in
controls. The changes in FFA appearance after the 16-hour fast in MCKhLPL mice are most likely explained by increased reliance by skeletal
muscle on plasma triglyceride as a fuel. These data suggest increased skeletal muscle LPL expression decreases dependence on plasma FFA
during prolonged fasting in mice.
© 2006 Elsevier Inc. All rights reserved.

1. Introduction whereas others reported no change in basal glucose turnover
[5]. Increased intramuscular triglyceride stores relative to
age-matched control mice have been a consistent finding in
skeletal muscle LPL overexpression [2,5]. Thus, although
MCKhLPL mice are not diabetic, insulin resistance and type
2 diabetes mellitus in humans share many of the metabolic
phenotypes of MCKhLPL mice [6]. Because alterations in
triglyceride partitioning may be involved in development of
insulin resistance and type 2 diabetes mellitus in both mice
and humans [7], MCKhLPL mice are a useful tool to
understand mechanisms promoting type 2 diabetes mellitus
in humans.

Increased utilization of triglyceride as a fuel in
MCKhLPL mice would be expected to decrease FFA uptake
and potentially increase FFA concentration compared with

Lipoprotein lipase (LPL) is an enzyme that functions
on the luminal surface of endothelial cells to hydrolyze
chylomicron and very low density lipoprotein triglycerides
to monoglyceride and free fatty acids (FFAs) [1]. Over-
expression of skeletal muscle—specific LPL (MCKhLPL)
consistently decreases plasma triglycerides [2-4] and results
in increased whole-body insulin resistance in some [2,4] but
not all studies [5]. Fasting insulin concentrations have been
shown not to change [2,4] or increase [3,5] in LPL over-
expressers. In some studies, skeletal muscle LPL over-
expression decreased glucose rate of appearance [2],
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controls. However, plasma FFA concentration was reported
as unchanged [4] or decreased [3] in mice overexpressing
skeletal muscle LPL after a 4-hour fast. Others have
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reported similar FFA concentration after a longer overnight
fast in both young [2,3] and old [5] MCKhLPL mice
compared with age-matched controls. Thus, despite in-
creased skeletal muscle LPL content and greater lipoprotein
uptake [8], MCKhLPL mice exhibit unchanged or decreased
FFA concentration compared with controls. Although FFA
concentration is similar in transgenic and control mice, it is
not known if skeletal muscle LPL overexpression alters
whole-body FFA kinetics.

The purpose of this study was to determine if skeletal
muscle LPL overexpression influences plasma FFA turnover
and if prolonged fasting alters FFA kinetics in MCKhLPL vs
control mice. Given plasma triglyceride concentration
is consistently decreased in MCKhLPL mice, likely due to
increased triglyceride uptake in skeletal muscle, we expected
a similar decrease in FFA turnover. Thus, we hypothesized
FFA turnover would be decreased after both 4 and 16 hours
of fasting in MCKhLPL mice because of increased reliance
on lipoprotein-derived triglyceride as a fuel.

2. Methods
2.1. Mice

Adult male transgenic (MCKhLPL) and nontransgenic
FVB control mice (Con) were caged at approximately 20°C
on a 12:12-hour light/dark cycle. MCKhLPL mice consti-
tutively overexpress skeletal muscle LPL and have been
previously described by our laboratory [3]. Adult mice
with an average age of 31.9 £ 0.1 weeks were used for
these studies. Mice were given unrestricted access to
standard chow (Diet 8640; Harlan Teklad, Madison, WI)
and water before the experiment. A total of 9 control and
9 transgenic mice were tested after a 4-hour fast, whereas
12 control and 10 transgenic mice were tested after the
16-hour fast. Studies were conducted in accordance with
protocols approved by the animal care and use committee
at the University of Colorado at Denver and Health
Sciences Center.

2.2. Isotope study

Before the isotope study, food was removed for either 4
or 16 hours before the experiments, which were conducted
between 10 AM and 2 PM. Mice were anesthetized with
Avertin (2,2,2-tribromoethanol, 250 mg/kg; Aldrich, Mil-
waukee, WI). A jugular vein catheter was then placed,
immediately followed by constant infusion of radioactive
palmitate. Based on a recipe originally described by Baker
et al [9], 4 uCi of tritiated palmitate ([9,10->H(N)]palmitic
acid; American Radiolabeled Chemicals, St Louis, MO)
was mixed with 0.6 mL mouse serum (Sigma-Aldrich,
Milwaukee, WI) and 0.3 mL saline for each animal. Tracer
palmitate was infused at 0.5 mL/h throughout the experi-
ment by using a 1-mL syringe (Becton-Dickinson, Franklin
Lakes, NJ) attached to a syringe pump (Harvard Apparatus,
Holliston, MA). Blood was sampled via the ocular capillary

bed at minutes 30, 40, and 50 of isotope infusion.
Approximately 150 uL of blood was taken during each
blood draw. The goal was to maintain isovolemia during the
experiment by infusing (420 uL of the palmitate-serum-
saline mixture) approximately the volume of blood we were
sampling (450 uL of blood).

2.3. Extraction of lipids

Blood was spun in a microcentrifuge and plasma frozen
at —20°C until analysis. Lipid was extracted from 50 uL of
plasma as described by Dole [10]. Free fatty acids were then
separated from other blood lipids by using solid-phase
extraction on aminopropyl columns as initially described by
Kaluzny et al [11]. Isolated FFA (see below) were then dried
under flowing nitrogen in an aluminum bead bath heated to
40°C to 50°C, and resuspended in 5 mL scintillation fluid
(Ready Safe, Beckman Coulter, Fullerton, CA). To mini-
mize chemiluminescence, samples were left in the dark for
at least 2 weeks before counting in a liquid scintillation
counter (Beckman LS 6000TA).

2.4. FFA isolation

After 10 minutes of palmitate infusion, it was assumed
that the radioactive palmitate tracer would be incorporated
into other lipid moieties, such as triglyceride and lipo-
proteins [12]. Therefore, FFAs were separated from other
labeled lipid fractions by solid-phase extraction before
counting for radioactivity by using a modified protocol as
originally described by Kaluzny et al [11]. Aminopropyl
NH, solid-phase extraction columns (Prepsep Amino
500 mg/3 mL, Fisher Scientific) were added to the vacuum
apparatus (Visiprep DL, Supelco, Bellefonte, PA) and rinsed
with 6 mL hexane under vacuum, with care being taken
never to let the column run dry. Lipid isolated from plasma
using the Dole extraction was dried under N, at 40°C,
resuspended in chloroform and loaded onto the column.
Plasma FFAs from transgenic and nontransgenic mice were
isolated simultaneously.

Solvents were added to the aminopropyl solid-phase
extraction columns and pulled through the column matrix
under vacuum (=10 kPa). After the plasma lipid isolation
was loaded onto the columns, 8 mL of chloroform-
isopropanol (2:1) was passed through the column to elute
neutral lipids. Free fatty acids were then eluted with 8 mL of
2% acetic acid in diethyl ether and dried down for counting
as described above.

2.5. FFA concentration

Plasma FFA concentration was measured by using 5 uL
of plasma in duplicate with a commercially available kit
(Wako Chemicals, Richmond, VA). Samples for all mice
were run with a quality control standard in triplicate and
adjusted based on the internal standard concentration to
account for interday assay variation. Samples were read on a
Dynatech MRX 96-well microplate reader at 550 nm
(Dynatech Laboratories, Chantilly, VA).
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2.6. Calculations

Rate of appearance was calculated by using standard
equations as initially described by Steele [13] for steady-
state conditions.

R, (pmol/min)=F — {V[(C; + C1)/2]
x[(SA4;, — S4,)/ (62 — 1)1}/ ((S4,, + S4,)/2)

R4 (umol/min) = R, (umol/min)

MCR (ml/min) = Ryq/[(C; + C})/2]

where F is the infusion rate in counts per minute, V' is the
estimated volume distribution for palmitate in milliliters per
kilogram, C, is [tracee] at ¢;, C, is [tracee] at ¢,, SA is the
specific activity in counts per minute per micromole, ¢, is
time 1 of sampling, , is time 2 of sampling, Ry is the
FFA rate of disappearance, and MCR is the metabolic
clearance rate.

2.7. FFA time course study

In a separate experiment, 5 MCKhLPL and 4 Con mice
(11-14 weeks old) were used to determine the time course
for changes in FFA concentration during fasting. Mice were
placed in cages that contained no food, and approximately
50 uL of blood was drawn via ocular bleed under inhalation
anesthesia (isoflurane for less than 3 minutes) at hours 1, 2,
3,4, 6,8, 12, and 24 of fasting. FFA concentration was
determined by using a Wako FFA kit (Wako Chemicals,
Richmond, VA) and spectrophotometric absorption at
550 nm.

2.8. Statistics

Results are displayed as means + SEM. Overall differ-
ences between groups were determined by using two-sided
unpaired Student ¢ tests. Changes in specific activity over
time were determined by using a repeated-measures analysis
of variance. Changes in FFA concentration in the FFA time
course experiment were determined by using a 2-way

1.1 FFA Timecourse with Fasting
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Fig. 1. Free fatty acid concentration after 1 to 24 hours of fasting in
transgenic and control mice. Samples are taken from individual mice over
time. Values are means + SEM.
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Fig. 2. Palmitate specific activity in transgenic and control mice during

a 50-minute isotope infusion after a 4- and 16-hour fast. Values are
means + SEM.

repeated-measures analysis of variance. An a level of .05
was used throughout for statistical significance.

3. Results

Transgenic and control mice for this study were on
average 31.9 weeks old, with no significant difference in
age between the 2 groups (MCKhLPL, 32.1 £+ 0.18 weeks;
Con, 31.5 £ 0.29 weeks). Body weight was also not
different between the 2 groups after 4-hour (MCKhLPL,
31.6 £ 0.9 g; Con, 35.0 = 1.2 g, P = .10) and 16-hour fasts
(MCKhLPL, 29.8 = 1.4 g; Con, 32.0 £ 1.2 g; P = .18).
We have previously reported no differences in percent body
fat between MCKhLPL and control mice on a high-
carbohydrate diet [3].

In the FFA time course study, FFA concentration
increased significantly in MCKhLPL mice from 0 to 1 hour
of fasting from 0.62 £ 0.3 to 0.74 £ 0.2 mmol/L, res-
pectively (Fig. 1). There were no significant differences in
FFA concentration from 1 to 24 hours of fasting in
MCKhLPL mice, with the final FFA concentration of
0.81 £ 0.8 mmol/L. Similarly, FFA concentration increased
in control mice from 0 to 1 (0.57 £ 0.7 to 0.66 *
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Fig. 3. Free fatty acid concentration (A), palmitate R, (B), and MCR (C) in
transgenic and control mice during a 50-minute isotope infusion after a
4-hour fast. Values are means + SEM.

0.5 mmol/L) and 1 to 2 (0.66 + 0.5 to 0.74 £ 0.4 mmol/L)
hours of fasting, respectively. There were no significant
changes from 2 to 24 hours of fasting in control mice, with
the final FFA concentration of 0.83 £ 0.9 mmol/L.
Specific activity increased significantly from 30 to
50 minutes in both control and transgenic mice after
4- and 16-hour fasts (Fig. 2A, B). Therefore, we used
non-steady-state equations for the calculation of FFA
turnover. Mean specific activity after the 4-hour fast
was not significantly different between groups at 9513 +
1705 cpm/mL for Con and 7551 £ 877 cpm/mL for
MCKhLPL. After the 16-hour fast, mean specific activity
was also not different at 8228 + 1137 cpm/mL for Con and
10,367 + 935 cpm/mL for MCKhLPL. The relative change
in specific activity can explain the changes in FFA turnover

in MCKhLPL, as specific activity increased 37% in
transgenic mice after the 16-hour fast compared with a
13% decrease in controls. Isotope infusion rates were also
similar between groups and fasts. During the 4-hour fast,
mean palmitate infusion rates tended to be lower for
MCKhLPL compared with controls (16,290 + 1414 for
MCKhOLPL and 20,022 £ 1582 cpm/min for Con, P = .10).
During the 16-hour fast, mean palmitate infusion rates were
not significantly different between groups (15,805 + 1434
for MCKhLPL and 18,417 + 1630 cpm/min for Con).
Free fatty acid concentration was not significantly diff-
erent between control and transgenic mice after the 4-hour
(Con, 0.80 + 0.06 mmol/L; MCKhLPL, 0.83 =+
0.07 mmol/L; Fig. 3A) or 16-hour (Con, 0.83 =+
0.04 mmol/L; MCKhLPL, 0.80 + 0.07 mmol/L; Fig. 4A)
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Fig. 4. Free fatty acid concentration (A), palmitate R, (B), and MCR (C)
in transgenic and control mice during a 50-minute isotope infusion after a
16-hour fast. Values are means + SEM. *P < .05, significantly different
than control.
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A Change in FFA turnover between 4 and 16 hour
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Fig. 5. Free fatty acid turnover in control (A) and transgenic (B) mice after
both 4- and 16-hour fasts. Values are means + SEM. *P < .05, significantly
different than 4-hour fast.

fasts. FFA concentration did not change from 4 to 16 hours
of fasting in either group.

Free fatty acid rate of appearance (R,) and disappearance
(Rg4) were identical during both 4 and 16-hour fasts because
values were calculated in steady state without changes in
FFA concentration. Therefore, only FFA R, is presented,
which represents FFA turnover in the steady state (R, and
Rg). After the 4-hour fast, FFA rate of appearance (R,) was
not different between Con and MCKhLPL mice (Fig. 3B)
(Con R, = 2.52 £+ 0.36 umol/min, MCKhLPL R, = 2.37 +
0.27 pmol/min). FFA MCR (Fig. 3C) (Con, 3.05 =+
0.34 mL/min; MCKhLPL, 3.19 + 0.61 mL/min) was also
not significantly different between groups.

Free fatty acid turnover was significantly lower after the
16-hour fast in MCKhLPL compared with control mice
(Fig. 4B; Con R, = 2.89 £ 0.52 umol/min MCKhLPL
R, = 1.64 £ 0.17 umol/min). FFA MCR (Fig. 4C; Con,
391 + 0.92 mL/min; MCKhLPL, 2.2 + 0.23 mL/min)
tended (P = .11) to be lower in MCKhLPL vs control. FFA
turnover decreased significantly (P < .05) from 4 to
16 hours in MCKhLPL, but not Con mice (Fig. 5A, B).

4. Discussion

This is the first study to quantify FFA kinetics in mice
overexpressing skeletal muscle—specific LPL. Our data
suggest skeletal muscle LPL overexpression does not

change FFA concentration and turnover after a 4-hour fast.
However, a longer 16-hour fast decreased FFA flux in mice
with skeletal muscle LPL overexpression despite unchanged
FFA concentration. It is likely that decreased FFA turnover
in skeletal muscle LPL overexpression resulted from
increased adipocyte insulin action previously reported after
an overnight fast [5], and/or increased reliance on plasma
lipoproteins by skeletal muscle with prolonged fasting.

4.1. FFA concentration

Free fatty acid concentration increases rapidly during a
fast in mice as shown in Fig. 1. In this separate experiment,
FFA concentration significantly increased in transgenic mice
within 1 hour of fasting, with no significant difference in
FFA concentration from 1 to 24 hours of fasting. Similarly,
FFA concentration increased in control mice for the first
2 hours of fasting, with no significant changes from 2 to
24 hours. The FFA turnover experiments corroborate this
finding, as FFA concentration was not different from 4 to
16 hours of fasting. Others have found similar data showing
no change in FFA concentration in mice from 4 to 16 [14]
and from 12 to 48 hours of fasting [15-18]. We extend
this finding to suggest both control and MCKhLPL mice
reach a plateau in fasting FFA concentration within 1 to
2 hours of fasting.

After a 4-hour fast, both unchanged [4] and decreased [3]
FFA concentration have been reported in MCKhLPL
compared with control mice. After a 12-hour overnight
fast, most have reported unchanged FFA concentration in
MCKhOLPL vs control mice [2,3,5]. There are no data in the
literature comparing FFA concentration in MCKhLPL and
control mice during a longer fast. Considering the plateau in
FFA concentration observed in this and other studies after a
prolonged fast [15-18], we expected to find unchanged FFA
concentration from 4 to 16 hours of fasting in both
transgenic and control mice. These data support the finding
that within 2 hours of fasting in mice, FFA concentration
increases to a level that does not change for up to 24 hours.

4.2. FFA kinetics

Most investigators reporting FFA kinetics in mice have
used a bolus-decay tracer approach [9,12,19]. Only one
study has been published that used a constant infusion tracer
model to study FFA kinetics in mice [20]. Specifically, no
experiments have been published investigating kinetics of
the FFA pool in skeletal muscle LPL overexpressing mice.
Skeletal muscle LPL overexpression in mice has been
shown to promote skeletal muscle insulin resistance [2,4],
increase whole-body fat oxidation with no change in FFA
concentration [4], decrease plasma triglyceride concentra-
tion [2-4], increase intramuscular triglyceride content, and
decrease glucose R, [2]. Lower plasma triglyceride concen-
tration and decreased glucose R, suggested changes in
substrate utilization due to skeletal muscle LPL over-
expression. Therefore, we expected to find decreased FFA
turnover between transgenic mice and controls after the
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4-hour fast. Surprisingly, we found no significant difference
in FFA turnover after a 4-hour fast (Fig. 3). Assuming
adipocyte FFA reesterification was not different in trans-
genic and nontransgenic mice, these data suggest similar
adipoycte lipolysis and FFA tissue uptake between groups
after a 4-hour fast. These data suggest that any increase in
utilization of plasma triglyceride as a fuel with skeletal
muscle LPL overexpression was not dramatic enough to
change FFA R, after a 4-hour fast.

The response to a slightly more prolonged fast in
transgenic and control mice is less well described. After
an overnight fast, FFA concentration was not different in
MCKhOLPL vs control mice [2,5]. We extend this observa-
tion by showing unchanged FFA concentration in transgenic
compared with control mice after a 24-hour fast (Fig. 1).
Unlike FFA concentration, FFA turnover was significantly
lower in transgenic vs control mice after a 16-hour fast.
Thus, similar FFA concentrations in MCKhLPL and control
mice were maintained despite decreased whole-body flux
rates. The significant difference in FFA R, between groups
was due to a significant decrease in MCKhLPL R, with
prolonged fasting, as control mice did not change FFA
concentration or turnover after the 16-hour fast. The
significant decrease in FFA turnover in transgenic, but not
control, mice after a 16-hour fast compared with a 4-hour
fast is perhaps the most interesting finding of this study.
Although the mechanisms responsible for decreased FFA
turnover in the transgenic mice are unclear, there are several
possible explanations.

One possible mechanism for decreased FFA R, after the
16-hour fast in MCKhLPL mice is increased sensitivity to
the antilipolytic effect of insulin at the level of the
adipocyte. Voshol et al [5] reported significantly increased
adipose tissue 2-deoxyglucose uptake during a hyper-
insulinemic-euglycemic clamp after an overnight fast in
skeletal muscle—specific LPL—overexpressing mice com-
pared with controls. These data suggest adipocyte insulin
action, at least with respect to glucose uptake, is increased
with skeletal muscle LPL overexpression after an overnight
fast. Whether increased adipocyte glucose uptake extends to
increased suppression of lipolysis is not known. Enhanced
adipocyte insulin action in MCKhLPL mice after an
overnight fast, as suggested by the Voshol et al data, could
explain why FFA R, was only decreased after the more
prolonged fast. If skeletal muscle LPL overexpression
increases adipocyte insulin action during a prolonged fast,
and there is no difference between insulin concentration in
MCKhOLPL and control mice [2-4], FFA R, would be less
than that of controls due to greater inhibition of lipolysis.
Unchanged fasting insulin concentration combined with
increased adipocyte insulin action suggest increased anti-
lipolytic action of insulin may explain the decrease in FFA
R, after the 16-hour fast in mice overexpressing skeletal
muscle LPL.

Ketone body concentration increases proportionally from
2 to 24 hours of fasting in mice [14,21,22], and ketones are

known to have powerful antilipolytic effects [23]. Thus, it is
likely that ketone concentrations were elevated during the
16- compared with the 4-hour fast in this study and likely
played a role to suppress FFA turnover. Differences in
ketone concentration between MCKhLPL mice and controls
after 16 hours of fasting is one potential mechanism to
explain alterations in FFA R, in this study. However, Levak-
Frank et al [8] reported that low, medium, and high levels
of LPL overexpression in heart and skeletal muscle after a
12-hour fast did not change ketone body concentration
compared with control mice. Thus, it is unlikely that the
concentration of ketone bodies were different after a
16-hour fast in MCKhLPL mice compared with controls.
Therefore, alterations in lipolysis as a result of differences in
ketone body concentration are not a likely explanation for
differences in FFA R, in the current study.

A change in adipocyte FFA reesterification is another
potential mechanism promoting decreased FFA R, in
MCKhLPL mice after the 16-hour fast. If lipolysis was
not changed by the 16-hour fast in MCKhLPL mice,
increased intracellular FFA reesterification in transgenic
mice could explain a decrease in FFA R, vs controls.
Adipose tissue FFA reesterification has been shown to
increase with decreased adipose tissue blood flow [24],
increased arterial lactate concentration [25], and increased
FFA/glycerol ratios [26]. Most studies investigating differ-
ences in skeletal muscle LPL overexpression have not
measured potential factors that may change FFA reester-
ification. Further studies are needed to determine if there are
changes in FFA reesterification in MCKhLPL mice that
could explain decreased R, observed in this study.

Another potential mechanism that could affect FFA
turnover in these experiments are changes in whole-body
substrate utilization with skeletal muscle LPL overexpres-
sion. MCKhLPL mice, by definition, have increased skeletal
muscle LPL activity. Therefore, it is likely that skeletal
muscle LPL overexpression increased reliance on plasma
triglyceride—derived substrate. Data from most [3-5,8] but
not all studies [2] suggest skeletal muscle LPL over-
expression decreases plasma triglyceride concentration,
which is consistent with this idea. Therefore, it is likely
that transgenic mice increase reliance on plasma lipopro-
teins as a fuel compared with controls. Increased whole-
body fat oxidation in MCKhLPL mice during the light hours
of the day has previously been reported by our laboratory
[4]. Increased oxidation of lipoprotein-derived substrate was
likely the source of increased fat oxidation, considering
increased muscle LPL expression, but exact sources of the
increased fat oxidation were not determined. Levak-Frank
et al [8] reported increased skeletal muscle FFA concentra-
tion and decreased plasma triglyceride concentration pro-
portional to the level of overexpression of skeletal muscle
LPL in mice. These changes occurred without altering
whole-body FFA concentration compared with controls and
provide compelling data that support increased plasma
triglyceride utilization decreasing FFA R, in MCKhLPL
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mice. We have found MCKhLPL mice have greater CD36
messenger RNA levels in skeletal muscle compared with
controls (unpublished observations). Increased CD36 gene
expression along with increased reliance on plasma lipo-
proteins as a fuel could suggest FFAs liberated from
triglyceride hydrolysis enter the FFA pool before transport
through the sarcolemma. Greater utilization of plasma
lipoprotein—derived lipid with prolonged fasting may lead
to increased skeletal muscle FFA concentration, which
could decrease skeletal muscle FFA uptake, and may be
one mechanism decreasing whole-body FFA flux in
MCKhLPL mice.

4.3. Conclusions

These studies suggest FFA concentration does not
change during 2 to 24 hours of fasting in control and
skeletal muscle LPL—overexpressing mice. There were no
differences in FFA turnover after 4 hours of fasting between
groups. However, compared with a 4-hour fast, a 16-hour
fast decreased FFA turnover in mice overexpressing skeletal
muscle LPL but not in controls. Greater reliance on
lipoprotein-derived fuels and/or increased adipoycte insulin
action in skeletal muscle LPL up-regulation may be the
mechanisms decreasing whole-body FFA kinetics. These
data indicate skeletal muscle LPL overexpression alters the
metabolic response to prolonged fasting by decreasing
reliance on plasma FFA in mice.
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