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Abstract: The present study aimed to evaluate the effect of two weeks of physical detraining (PD) on energy balance
components, white adipose tissue (WAT) metabolism, body weight (BW) and adiposity. Male C57BL/6J mice were
assigned into groups sedentary (S, n = 20) and trained (T, n = 18). Physical training (PT) consisted of two 1.5 h daily
sessions of swimming, 5 times/week for 4 weeks. After the PT, some of the S (S4, n = 10) and T (T4, n = 8) animals
were sacrificed, and the others were kept sedentary (S6, n = 10) or detrained for two weeks (D, n = 10). After PT,
the T group showed lower BW compared with S group, but PD reversed this response. The BW gains were 4%, 3%
and 6.3% in S, S6 and D groups, respectively, however the T group decreased by 1.7%. T4 and D groups showed
lower visceral fat depots and larger heart and left ventricle weights compared with S4 and S6 groups. Food intake,
oxygen consumption at rest and fasting-induced weight loss were higher in T4 group compared with S4, and this
was reversed by PD. Serum concentration of insulin, the activity of enzyme FAS and mean blood pressure did not
differ among groups, but the concentration of leptin and resting heart rate were lower in T4 and D groups compared
with S4 and S6 groups. T4 group increased lipolytic activity stimulated by isoproterenol and citrate synthase activity,
which were reversed by PD. In conclusion, PD reversed the components of energy balance by reducing food intake
and resting metabolism, and impaired WAT lipolytic activity, but not lipogenic activity. These changes resulted in
remodeling of BW, but not adiposity.
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Introduction

Physical training (PT) has been recommend to
control body weight, to prevent and to treat
obesity by improving energy expenditure [1],
and reducing white adipose tissue (WAT) mass
and body weight [2, 3]. These responses can be
associated with an increase in the lipolytic
activity of WAT (triacylglycerol hydrolysis) and
the higher use of fatty acids as an energy
source by skeletal muscle [3, 4]. In fact, PT
improves the transport of fatty acids in skeletal
muscle [5], increases the activity of oxidative
enzymes [6, 7] and promotes mitochondrial
biogenesis [8], which favors fatty acid oxidation
instead of storage.

Although the effect of PT on energy metabolism
and its preventive role against obesity and car-
diovascular diseases are well described in the

literature, performing regular PT throughout life
is rarely observed in the population. In this con-
text, the benefits obtained with PT can be
reversed after a period of physical detraining
(PD). The increase in adiposity and body weight
are typically observed in ex-athletes, which
become more susceptible to weight gain after
the suspension of PT [9]. Furthermore, consid-
ering the association between high adiposity
and insulin resistance, adipokines secretion by
the WAT, lipid profile damage and metabolic
syndrome [3, 10], PD can favor the develop-
ment of chronic metabolic diseases [11].

Previous studies have shown the effects of PD
in the cardiovascular system and energy metab-
olism [12, 13]. PD impairs fatty acid oxidation
[14], which may lead to increased adiposity and
body weight [15-17]. Recently, Sertie and col-
leagues [13] identified that increases in adipo-
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cyte volume and size associated with PD in rats
are mediated by increases in adipogenesis and
lipogenic activity of adipocytes, resulting in
higher body weight gain and adiposity. Although
part of the cellular mechanisms involved in
body weight gain and adiposity induced by PD
have been revealed, a knowledge gap still
exists regarding the effect of PD on other deter-
minants of energy balance such as food intake
and resting energy expenditure, and their
effects on WAT metabolism and body weight.
Evidence in the literature shows that PT can
improve energy expenditure and induce nega-
tive energy balance [18, 19], however the effect
of PD remains to be investigated.

Considering the role of PT to control body
weight and adiposity, and the potential of PD to
reverse the metabolic adaptations induced by
PT, the present study aimed to determine the
effect of two weeks of PD on energy balance
components, WAT metabolism, body weight
and adiposity. We hypothesized that the remod-
eling of body weight and adiposity induced by
PD are mediated by losses in energy balance
and WAT metabolic activities.

Material and methods
Mice

Eight-week-old male C57BL/6 mice were ran-
domized into two groups, sedentary (S, n = 20)
and exercise-trained (T, n = 18). After PT, some
of the exercise-trained (T4, n = 8) and seden-
tary (S4, n = 10) mice were sacrificed, and the
remaining mice were detrained for 2 weeks (D,
n = 10) or kept sedentary (S6, n = 10), respec-
tively. Animals were maintained in the same
housing conditions (12 h light/12 h dark cycle
and temperature 22°C), with free access to tap
water and food. All experimental procedures
were approved by the ethics in Research
Committee from School of Physical Education
and Sport from University of Sao Paulo (Protocol
14/2010).

Swimming physical training

The animals were submitted to PT as described
in detail by Evangelista and colleagues [20].
Briefly, PT consisted of two sessions of 1.5 h
daily swimming, 5 days/wk, for 4 wk, without
addition of workload. The swimming sessions
started at 20 min and were progressively
increased by 10 min per day until reaching 1.5
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h. This protocol was efficient to promote aero-
bic adaptations such as resting bradycardia,
cardiac hypertrophy and increased skeletal
muscle oxidative capacity [20]. In order to mini-
mize the influence of water stress, sedentary
mice were placed in the swimming apparatus
for 5 min two times a week during the experi-
mental protocol.

Food intake and body weight

24 h food intake was determined weekly
throughout the study in mice that were group-
housed (4 animals per cage). Body weight was
measured weekly at the same time of day using
a digital balance (Gehaka, Model BK4001,
Brazil). Body weight gain was calculated as the
difference between body weight measured at
the beginning and at the end of the experimen-
tal protocol.

Metabolic measurements

At the end of the physical training period, indi-
rect calorimetry (AMETEK, Pittsburgh, PA, USA)
after overnight fasting (8 h) was used to evalu-
ate resting oxygen uptake. The lowest amount
of oxygen consumption observed for 30 min-
utes was considered the rest value. For the cal-
culation of oxygen consumption, we used the
following formula: VO, = (FiO,-Fe0,) x 1165/
weight, where: FiO, = oxygen inspired fraction,
FeO, = oxygen expired fraction; air pump flow =
1165 L.

Fasting-induced weight loss was measured by
body weights determined before and after 16
hours of fasting. This measurement provides a
simple approximation of energy expenditure
because of the elimination of energy intake
[21].

Resting blood pressure and heart rate mea-
surements

Tail-cuff blood pressure (BP) and heart rate
(HR) (estimated from the pulse rate) were deter-
mined after eight weeks of PT via the use of a
computerized tail-cuff system (BP 2000
Visitech Systems). BP and HR values for each
animal were determined by averaging 20 mea-
surements obtained during their dark cycle.

Tissue and blood collection

Forty-eight hours after the end of the last train-
ing session (groups T4 and S4) or after 2 weeks
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of PD (groups T6 and S6), the animals were
killed with an intraperitoneal injection of pento-
barbital sodium (4 mg/100 g body weight).
Visceral (periepididymal and retroperitoneal)
fat pads, organs and skeletal muscle were har-
vested, weighed and stored at -80°C. The cava
venous blood was collected and centrifuged at
4°C (10.000 g for 10 min) and serum was
stored at -80°C.

Serum analysis

Insulin and leptin were quantified using mouse-
specific radioimmunoassay (RIA) kits (Linco
Research, Inc.). The insulin detection sensitivity
was 0.02 ng/mL, the within-run variation was
less than 5.8%, and the interassay CV was less
than 10%. Assays were performed in duplicate
using a sample volume of 50 uL. The leptin
detection sensitivity was 0.2 ng/mL, the within-
run variation was less than 4.6% and the inter-
assay CV was less than 10%. Assays were per-
formed in duplicate with a sample volume of 50
uL.

Adipocyte isolation

Visceral fat pads were minced with fine scis-
sors, digested at 37°C in Earle’s salts, 25 mM
4-(2-hydroxyethyl)-1-piperazineethanesulfonic
acid (HEPES), 4% bovine serum albumin (BSA),
pH 7.4 (EHB buffer 1), containing collagenase
type Il (1.25 mg/mL, Sigma-Aldrich®, St. Louis,
MO, USA), and the adipocytes were isolated
according to Rodbell [22]. The isolated adipo-
cytes were suspended in EHB buffer 2 (Earle’s
salts, 20 mmol/L HEPES, 1% BSA, 2 mmol/L
sodium pyruvate and 4.8 mmol/L NaHCO,), pH
7.4, at 37°C. The cells were photographed
under an optical microscope (magnification,
x100), and the mean adipocyte diameters were
determined by measuring 100 cells using Leica
Quantimet 500 software. The cell volume was
determined as previously described [23].

Lipolytic activity

Aliquots (40 uL) of adipocyte suspension in
EHB buffer 2 were transferred to microfuge
tubes (1.5 mL) containing 10 uL of adenosine
(Sigma-Aldrich®, St. Louis, MO, USA, 1 pug/mL)
and were incubated at 37°C for 30 min. Next,
20 puL of adenosine deaminase (Sigma-
Aldrich®, St. Louis, MO, USA, 0.2 U/mL) was
added, and the resulting samples were incu-
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bated at 37°C for 30 min. The samples were
then incubated for 1 h at 37°C with or without
the addition of 10 uL of isoproterenol 10°
mol/L (Sigma-Aldrich®, St. Louis, MO, USA) in a
final volume of 200 uL. At the end of incuba-
tion, the reaction was stopped by moving the
tubes to a cold water bath followed by centrifu-
gation at 10.000 x g for 10 min at 4°C. The
infranatant incubation medium was transferred
to microtubes and stored at -80°C. The glycerol
content, measured using an enzymatic-colori-
metric assay (Sigma-Aldrich®, St. Louis, MO,
USA), was used as an index of lipolysis and was
corrected to be expressed as nanomoles/10°
cells/h.

Enzymatic assay

Fatty acid synthase (FAS) enzyme activity was
determined in samples of visceral fat as
described by Bazin and Ferré [24] with minor
modifications. Briefly, a sample of fat (100 mg)
was homogenized in extraction buffer (1:3
ratio) containing sucrose (250 mM), EDTA (1
mM), DTT (1 mM), leupeptin (50 uM) e aprotinin
(5 uM), pH = 7.4. After the centrifugation, 20 uL
of infranatant were used to determine FAS
activity. Citrate synthase activity was deter-
mined as previously described by Alp and col-
leagues [25]. Briefly, a sample of soleus muscle
was homogenized for 30 s at maximum speed
(Polytron PT 3100, Switzerland) in 300 uL of
extraction buffer (50 mM Tris HCI and 1 mM
EDTA, pH 7.4) and centrifuged (3800 g, 15 min,
4°C). Citrate synthase (EC 4.1.3.7) activity was
measured by incubating 15 pL of supernatant
with assay buffer [100 mM Tris base, 0.2 mM 5,
5’ ditio-bis-(2-nitrobenzoic acid), 0.01% Triton
X-100, 1 mg acetyl-CoA, pH 8.1]. The reaction
was initiated with the addition of 10 uL of 0.5
mM oxaloacetic acid to a final volume of 300
uL, and analyzed spectrophotometrically (412
nm) at 25°C. Protein concentrations of the
homogenates were measured by the BCA meth-
od with a protein assay kit (PIERCE
Biotechnology, Rockford, IL, USA) using bovine
serum albumin as a standard.

Statistical analyses

All values are expressed as means + SE. The
results of body weight were compared among
groups using one-way analyses of variance
(ANOVA) for repeated measurements. The oth-
ers variables were compared using one-way
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Figure 1. Body weight during the experimental protocol. S (Sedentary, n = 20)
and T (Exercise-trained, n = 18) animals during PT period. At the end of PT,
some of them were sacrificed and the remaining animals were detrained (D, n
= 10) or kept sedentary (S6, n = 10) during two weeks. Data are presented as

mean + SE. "p<0.05 T vs. S.

ANOVA. The Bonferroni post hoc test was used
to determine differences between means when
a significant change was observed using
ANOVA. A p value equal to or less than 0.05
was considered to be statistically significant
(StatSoft®, Statistica v.10).

Results
Body weight and adiposity

Changes in body weight during PT and PD peri-
ods are shown in Figure 1. No differences in
body weight were observed between S and T
groups during the 1, 2" and 3'* weeks of PT.
However, the T group showed lower body weight
than the S group in the 4" week. After PD, no
differences in body weight were observed
between S6 and D groups (Figure 1). While S
and S6 groups showed 4% and 3% in body
weight gain during the PT and PD periods, the T
group reduced 1.7% and D group increased
6.3%. These results revealed that 2 weeks of
PD resulted in the fold increase of body weight
in the D group compared with S6 group.

T4 and D groups had lower periepididymal and
retroperitoneal visceral fat pads weights com-
pared with S4 and S6 groups. Furthermore, the
S6 group showed a larger adipocyte diameter
compared with S4 and T groups. The weights of
skeletal muscles, lung, liver, kidney and spleen
did not differ significantly among groups.
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with S4 and S6. The T4
group had higher fasting-
induced weight loss com-
pared with the S4 group.
These metabolic respons-
es were reversed after 2
weeks of PD in the D group
compared with S6 group. In
addition, insulin concentration did not differ
among groups, however the groups T4 and D
had lower serum leptin concentration com-
pared with S4 and S6 groups.

WAT metabolism

No difference in basal lipolysis was found
among groups (Figure 2). Adipocytes from T4
group (14528.8+2291.3 mmol/10° cells) pre-
sented a higher rate of lipolysis stimulated by
isoproterenol and measured by glycerol release
compared with S4 (7135.9+1133.9 mmol/10°¢
cells), S6 (7937.2+795.8 mmol/10° cells) and
D (4828.5+478.7 mmol/10® cells) groups
(Figure 2). In addition, the activity of FAS, which
is a key enzyme of lipogenesis, did not differ
among groups (Figure 3).

Markers of PT

As showed in Figure 4, the T4 group had a high-
er citrate synthase activity compared with other
groups. This typical aerobic adaptation induced
by PT was reversed by PD because no differ-
ence was observed in D group compared with
S6 group. On the other hand, the reduction in
resting heart rate showed by T4 compared with
S4 group was maintained after the PD period
because the group D also showed a lower rest-
ing heart rate compared with S6 group (Figure
5A). Baseline blood pressure remained
unchanged among the groups during the PT
and the PD periods (Figure 5B).

Int J Clin Exp Med 2014;7(8):2000-2008
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Table 1. Weight of tissue and organs

S4 T4 S6 D

Retroperitoneal fat pad (mg/g) 7.58+0.9 3.35+0.6" 7.52+0.5 4.50+0.9"
Periepididymal fat pad (mg/g) 18.84+1.1 12.94+1.4" 20.75+1.1 13.92+1.8"
Adipocyte diameter (um) 61.6+2.1* 61.3+0.8% 71.4+3.1 66.1+1.6

Gastrocnemius muscle (mg/g) 10.50+0.2 10.51+0.2  8.81+0.8 10.31+0.5
Soleus muscle (mg/g) 0.41+0.1 0.51+0.01 0.53+0.01 0.61+0.03

Lungs (mg/g) 6.38+0.1  6.13+0.7 6.44+0.3  6.48:0.2
Liver (mg/g) 4391411 46.27+2.0 43.54+0.9 41.93%0.7
Kidneys (mg/g) 13.07+0.3 10.26+1.3 9.47+0.8  10.82+0.3
Adrenal glands (mg/g) 0.38+0.08 0.25+0.06 0.13+0.03  0.24+0.02
Heart (mg/g) 428t01 5.15+0.2° 4.08+0.1  4.51+0.1*

Left ventricle (mg/g) 3.29+0.05 3.88+0.1" 3.17+0.04 3.51+0.05*

Data are presented as mean * SE. S4 = sedentary (4 weeks); T4 = exercise-trained; S6 =
sedentary (6 weeks); D = detrained. S4 and T4 were sacrificed at the end of PT; S6 and D were
sacrificed two weeks later. “p<0.05 vs. S4 and S6; #p<0.05 vs. S6.

Table 2. Metabolic parameters

S4 T4 S6 D

Food intake (g/animal/24 h) 4.0+0.2 5.1+0.1" 3.94+0.2 4.4+0.2
Oxygen consumption (ml/kg/min) 85.58+6.2 124.7+10.9" 76.28+6.2 96.89+6.7

Fasting-induced weight loss (g) 0.89+0.1 2.0+0.1% 1.72+0.2 1.76+0.1
Insulin (ng/mL) 0.59+0.1  0.48+0.1 0.65+0.2 0.53%#0.1
Leptin (ng/mL) 9.40+1.4 4.32+0.2" 7.71+0.9 3.68+0.2"

Data are presented as mean + SE. S4 = sedentary (4 weeks); T4 = exercise-trained; S6 =
sedentary (6 weeks); D = detrained. S4 and T4 were sacrificed at the end of PT; S6 and D were
sacrificed two weeks later. “p<0.05 vs. S4 and S6; #p<0.001 vs. S4.

pads in both T4
and D groups were
reduced compar-
ed with S4 and S6
groups. These da-
ta was not accom-
panied by changes
in tissue and org-
an weights, except
the greater heart
and left ventricle
weights observed
in T4 group com-
pared with S4 and
S6, and in D group
compared with the
S6 group. The im-
pact of PD on the
WAT mass may be
due to the PD peri-
od used in this
study and also to
differences in ex-
perimental models
and protocols of
PT. Indeed, Desp-
res and colleagues
[26] showed that
50 days of PD in-

Discussion

In the present study we investigated the effect
of two weeks of PD on energy balance compo-
nents, BW and adiposity, and our findings pro-
vide evidence that PD reduced food intake,
resting energy metabolism, and WAT lipolytic
activity, but did not change WAT lipogenic activ-
ity. These changes are responsible for remodel-
ing of BW, but not adiposity. Our findings show
that PT is effective at maintaining body weight
as observed in the T group, which confirm the
potential of PT to control BW [6, 7]. However,
we did not observe difference in BW between
S6 and D groups, revealing that BW gain was
reversed after two weeks of PD. These data are
in accordance with other studies which show
an association between PD and greater BW
gain [9, 13], which may increase the suscepti-
bility to the development of obesity.

Although there was lower BW gain in T group
compared with S group, and a loss of BW gain
control in D group after PD, the weight of fat
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creases body fat

percentage, but th-
is effect is not observed by Michelin and col-
leagues [27] after 30 days of PD. Sertie and
colleagues [13] observed a significant increase
in fat mass in rats trained on a treadmill and
subjected to a longer period of PD (4 weeks).
Furthermore, they showed that one of the
mechanisms responsible for increase fat mass
after PD is greater lipogenic activity in the WAT
identified through the increased activity of FAS
and malic enzymes. In our study, we observed
no changes in the activity of the enzyme FAS in
group D, which confirms the values held in fat
mass after PD.

Changes in body weight are directly associated
with energy balance, and therefore, the compo-
nents of energy balance were evaluated in the
present study. Food intake was significantly
higher in the T4 group during the PT period,
indicating that an increased caloric intake is
associated with PT [7, 28]. Furthermore, the
resting energy metabolism assessed by oxygen
uptake and by body weight loss after fasting
was significantly higher in T4 group compared

Int J Clin Exp Med 2014;7(8):2000-2008
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trained group compared to
sedentary, but fat mass
does not differ [7].

Detrained group showed
reversal of the responses
of food intake and resting
energy metabolism since
both variables did not differ
between groups D and S6.
Arciero and colleagues [29]
observed decreases in
resting metabolic rate after

EBs
Olso

6000 -
3000 - -
0 h T
sS4 T4

S6

Figure 2. Lipolysis rates in the absence (basal) and presence of isoproterenol
(10° M) in adipocytes isolated from white adipose tissue. Data are presented
as mean * SE. Bs = basal; Iso = isoproterenol. S4 = sedentary (4 weeks); T4
= exercise-trained; S6 = sedentary (6 weeks); D = detrained. S4 and T4 were
sacrificed at the end of PT; S6 and D were sacrificed two weeks later. "p<0.05

vs. S4, S6 and D (Iso).

7-10 days of PD, however,
our study showed for the
first time that the reduction
of food intake during
detraining may be impor-
tant for the maintenance
WAT mass, at least during
the two weeks of PD. This
answer might be different if
the period of PD was longer
and/or the caloric intake
was not reduced to com-
] pensate the lower daily
energy expenditure.

Changes in adiposity result
from the balance between
lipogenic and lipolytic activ-
ities of the WAT. Previous
studies show that PT incre-
ases lipolytic activity, which

12 _
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Figure 3. Fatty acid synthase enzyme activity in the white adipose tissue. Data
are presented as mean + SE. S4 = sedentary (4 weeks); T4 = exercise-trained;
S6 = sedentary (6 weeks); D = detrained. S4 and T4 were sacrificed at the end

of PT; S6 and D were sacrificed two weeks later.

with S4 group. Although some determinants of
daily energy expenditure were not evaluated in
this study, such as energy expenditure during
physical training and the thermogenic effect of
food, and that the assessment of resting ener-
gy metabolism refers only to a period of 24 h,
our results indicate that the lower body weight
and fat mass in trained mice may be due to
daily energy expenditure higher than calorie
intake. Interestingly, when PT increases caloric
intake but does not change energy metabolism
at rest, we observe higher body weight gain in
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D is critical for reducing adi-
posity and increasing the
availability of fatty acids for
oxidation during PT [4, 30].
In the present study, PT
induced marked increase
in lipolytic activity in the T4
group. However, we did not observe differences
in the D group compared to S4 and S6 groups,
revealing that PD induced loss of lipolytic activ-
ity of WAT. Recently it was demonstrated that 4
weeks of PD does not change the lipolytic activ-
ity of WAT in rats [13], however, differences in
the experimental model, in the period of PD
and in the size of adipocytes may explain the
contradictory results.

The amount of adiposity is directly associated
with the modulation of adipokinesecretion,

Int J Clin Exp Med 2014;7(8):2000-2008



Physical detraining and white adipose tissue

250 - -
= I
T 200
53
2e I
€5 150 - | .
>
@ £
2E 100 |
£2
©E 50 A
0 L) L] T 1
s4 T4 s6 D

Figure 4. Citrate synthase enzyme activity in the skeletal muscle. Data are pre-
sented as mean *+ SE. S4 = sedentary (4 weeks); T4 = exercise-trained; S6 =
sedentary (6 weeks); D = detrained. S4 and T4 were sacrificed at the end of PT,;
S6 and D were sacrificed two weeks later. *p<0.05 vs. S4, S6 and D.
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Figure 5. Resting arterial blood pressure and heart rate. Data are presented as
mean * SE. S4 = sedentary (4 weeks); T4 = exercise-trained; S6 = sedentary
(6 weeks); D = detrained. S4 and T4 were sacrificed at the end of PT; S6 and D
were sacrificed two weeks later. "p<0.05 vs. S4; #p<0.05 vs. S6.

observed in T4 and D
groups in accordance with
the reduced weight of WAT
in both groups. Reductions
in leptin concentrations
after PT were observed in
other studies [13, 32], and
considering that hyperlepti-
nemia is associated with
the development of leptin
resistance [33], the effect
of PT is important to main-
tain the ability of leptin to
control energy metabolism
and glycemic homeostasis.
On the other hand, the con-
centration of serum insulin
did not differ among gro-
ups, suggesting that body
weight changes in larger
magnitudes are necessary
to reflect changes in insulin
secretion. In this case, the
use of obese or diabetic
animals subjected to PT or
a longer period of PD to
induce higher adiposity
could alter insulin levels.

The effect of PD on energy
metabolism in this study is
strengthened by the obser-
vation of the reversal of the
enzyme citrate synthase in
skeletal muscle, which has
been widely used as a
marker of the aerobic PT
efficiency. Our data corrob-
orate previous studies that
demonstrate that PT
increases the activity of
citrate synthase [6, 7] and
that the PD induces loss of
this response [13, 34].
Another marker of aerobic
PT is resting bradycardia,
which was showed by the
T4 group. This response
was maintained in the D
group after the period of
PD, as well as cardiac
hypertrophy assessed by
heart and left ventricle

including leptin [31]. In the present study, the weights. The arterial blood pressure did not
lower concentration of serum leptin was change after PT and PD. These results may sug-
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gest that the metabolic reversal is earlier than
the reversal of cardiovascular adaptations. In a
previous study conducted by our group in rats,
the peak of oxygen consumption decreases sig-
nificantly after 1 week of PD, while resting bra-
dycardia reverses only after 2 weeks of PD [12].
Importantly, the differences in the experimen-
tal models, type of exercise and PT period
between studies may explain the differences in
the time course of the loss of adaptations
induced by PD.

Collectively, the present study provides evi-
dence that despite higher food intake, PT
increased daily energy expenditure and WAT
lipolytic activity, which were responsible for a
reduction in body weight and adiposity.
However, two weeks of PD reversed the compo-
nents of energy balance by reducing food
intake and resting energy metabolism, and
impairing WAT lipolytic activity, but not lipogenic
activity. These changes resulted in remodeling
of BW, but not adiposity.
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