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ABSTRACT

Introduction: Overfeeding in early life can persistently modify consumption and body weight. Adoption
of exercise is one useful strategy to prevent excessive weight gain. Objective: to assess body growth and
feed efficiency in rats from reduced litters during lactation. Methods: On day 3 of life, litters were formed
with 4 (GN4) or 10 animals (GN10) (n = 25). When weaned, Wistar male rats were kept in individual cages
and at day 60 (+ 2) they were divided into sedentary (SED) and exercised (NAT - swimming), forming thus
four groups: GN4SED; GNT0SED; GN4NAT and GNTONAT. Assessment consisted of weight, weight gain and
specific rate of weight gain, epididymal fat, Body Mass and Lee Indices, consumption and feed efficiency,
blood glucose and lactemia. Results: At day 21, GN4 had body weight 52% above GN10 (P = 0.001). However,
at days 30 and 60, their weight was not different. At the end of the period, GNTONAT showed lower weight
(356.82 + 23.04) that GNTOSED (409.28 + 17.30), but GN4NAT was heavier (417.85 + 37.91) than GN4SED
(413.69 + 57.45) and GNTONAT. GN4 presented higher rate of weight gain during lactation, but slower after
weaning. Regardless of litter size, rate of weight gain reduces as age progresses. At the end of this period,
blood glucose, total and relative epididymal fat, and Lee and BMI indices did not differ between groups. Pre
and post-exercise lactate values are consistent with moderate effort. In periadolescence, GN4 showed lower
food intake, but with no differences in adulthood. Conclusion: Reduced litter during lactation did not affect
body weight or food intake persistently. However, the swimming protocol was effective in reducing weight
gain in control animals, but not in animals from reduced litters.

Keywords: anthropometry, physical activity, food intake, rat pups.

INTRODUCTION

The correlation between nutrition in perinatal period and continuation in adulthood has been reported
by several researchers (. In 1960, Widdowson and McCance™ demonstrated that the size of adult rats was
related to their nutritional status in the lactation period. Studies have demonstrated that there is a reverse
relation between size of the litter and the body mass mean at weaning. One of the experimental models
proposed to introduce overfeeding, subsequent weight increase and hyperphagia in adulthood is the re-
duction of the litter size at birth 4.

Overfeeding induction with rat litters composed of three pups early detected increase of body weight,
hyperglycemia, hyperinsulinemia with insulin resistance and alterations in hypothalamic structures of food control @,

The hypothesis of overfeeding during lactation is supported by the fact that the neonate rat does not
seem to have control over this ingestion until the 14th-16" day of postnatal life ®. Thus, when there is high
offer of milk the pups ingest the maximum volume of their gastrointestinal tract capacity®. This excessive
ingestion may lead the animal to hyperfeeding, since the hypothalamic control in the beginning of the
postnatal life is not totally structured yet ©. Thus, induction of excessive perinatal feeding has been related
to the installation of surplusweight as well as hyperphagia in adulthood ©@.

However, permanent weight or adipose mass increase by this method is still controversial among studies.
Wurtman and Miller® did not find differences in adipose mass or body weight in animals aged 21 or 58
days from litters with two, four, eight or 12 pups in lactation. However, in mice, Epstein’” found differences
in growth and body weight velocity at weaning when the litters were composed of four and six animals
compared to the control with eight animals.

Another environmental stimulus which can interfere in total weight gain @, in body mass distribution ©)
or localized fat 19 and also in food intake r''" is the performance of physical exercise. In humans, the results
generated by regular physical activity initiated in childhood play favorable roles in the organism during the
growth period as well as adulthood 2. Nevertheless, the benefits of physical exercise to health are associa-
ted to the frequency, duration and intensity of the effort. Classification of an exercise according to intensity
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can be light, moderate or intense, from physiological parameters such
as maximum heart rate (HRmax), oxygen maximal uptake (VO2,,,,) in
response to the effort test and blood lactate concentrations (3,

Within this context, the application of an extrinsic stimulus in
animals which may have received excessive feeding at life beginning
seems to be interesting. Thus, there is the hypothesis that reduction in
litter persistently increases body weight, anthropometric indices and
food consumption of young adult rats, and that moderate physical
exercise would minimize such alterations. Therefore, the study proposed
to assess the body growth as well as feeding efficiency of rats derived
from reduced litters at lactation and that were submitted or not to
chronic swimming exercise during adolescence.

METHODS

Animals and experimental conditions

25 Wistar male rats, derived from the breeding colony of the Nutri-
tion Department of the Federal University of Pernambuco were used.
At the third postnatal Day, the litters were manipulated to 10 (control,
n = 13) or four animals (reduced, n = 12). During lactation, each litter
remained with the number of animals set. Had the number of males
been insufficient, the litter was completed with females during lac-
tation. After weaning, the males were kept in individual cages and
received water and commercial food by Labina® (standard show from
the animal facility, provided by Purina of Brazil), ad libitum during the
entire experiment. The animals were kept at temperature of 22 + 1°C
and 12-hour light/dark cycle (light: from 6 to 18h; dark: from 18 to 6h).
From the age of 60 days (+ 2) the animals were subdivided in sedentary
(SED) and exercised (NAT- swimming), making four groups: GN4SED and
GNTOSED (came from non-exercised litters with four and 10 animals,
respectively) and GN4NAT and GNTONAT (came from exercised litters
with four and 10 animals, respectively). The study was approved by the
Ethics in Animal Experimentation Committee from the Center of Bio-
logical Sciences of the Federal University of Pernambuco (CEEA-UFPE),
document number 28/07 and file number 003918/2007-15.

Physical exercise

The exercised group was initially familiarized with the water envi-
ronment during the first week, starting with Five minutes and adding 10
minutes per day until completion of 45 minutes/day. Water temperature
was kept at about 31°C (+ 1°C). The aim of the familiarization was to
reduce the animal’s stress, adapting it to the water environment. From
week two to seven, the animals freely exercised 45 minutes/day, three
times per week. The control group remained during the same period of
the exercised in container with water with no swimming performance.
This procedure had the aim to equal the water stress.

Assessed parameters

Body weight and length - weight was checked from the third
postnatal day until weaning, with interval of every three days, and at
30, 60 and 110 days of life. Weight gain (Final weight - Initial weight)
was calculated in the days of life 3-21; 21-30; 30-60 and 60-110 inter-
vals. An electronic digital scale by Marte (model ASF11), maximum
capacity of 500g and minimum of 0.002g was used for measurement.
Naso-anal length was performed at the end of the experiment, after
the animal had been anesthetized and measurements were recorded
on millimeter paper.

Lee index - Calculated at the end of the experiment, from the
ratio between the cubic root of body weigth and the nasoanal length
of the animal [+Weight (g)/NAL(cm)] (9.
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Body mass index (BMI) and Specific rate of weight gain (g/kg)
- are, respectively, determined from the ratio between body weight
(g)/nasoanal lenght (cm?)' and the ratio between: dM/Mdt¥, where
dM represents body weight gain during dt (t2-t1) and M is the body
weight of rats in t1 (initial date of the period). This variable was assessed
at 3-21; 21-30; 30-60 and 60-110 days of life.

Food consumption - it was followed in the periadolescence (befo-
re the age of 60 days), from 45 to 55 days and in adolescence, from 70
to 110 days of life, when some animals already performed swimming
exercise. Its calculation was obtained by the daily subtraction between
the food quota offered and the leftovers from the subsequent day.

Feeding efficiency - it was measured by the coefficient of feeding
efficiency (CFE) and the weight gain per caloric consumption (WGCC).
From 45 to 55 days and from 70 to 110 days of life the animals were
weighted and the CFE quantified according to the food intake ' and
the WGCC according to the caloric intake for each group.

The coefficient of feeding efficiency os the ratio between weight
gain per amount of food ingested: CFE = (FW — IW) / TA

Where FW: final weight (g) of the animal during the follow-up pe-
riod; IW: initial body weight of the animal in grams, TA: total amount of
ingested food in the period in grams.

Weight gain per caloric consumption: WGCC = (FW-IW) / kcal ingested

Where FW: final body weight (g) of the animal during the period,
IW: initial body weight of the animal (g) for the experiment; Kcal: caloric
value of the diet ingested.

Glycemia - At the end of the experiment, the animals were kept
at 15-hour fasting for determination of glycemia. Bloos samples were
obtained from a small incision on the anima’s tail and stored on bands
specific for reading in Accutrend GC machine®.

Epididymal fat - At the end of the experiment, from 24 to 48
hours after the end of the exercise, the animals were anesthetized
with urethane at 12.5% and chloralose at 0.5% and opened by the
peritoneal region to allow exposure and removal of the epididymal
adipose tissuel'®. After total removal, fat was immediately weighted
on an electronical scale, Marte (model ASF11).

Lactemia - Blood samples were collected in intercalated weeks of
the experiment before and immediately after physical exercise, from
a small incision on the animal’s tail and placed on reading bands spe-
cific with subsequent reading of the results in a Accutrend Lactato®
machine.

Statistical analysis

Data were fed to Excel program and subsequently assessed in the
SigmaStatv3.1 and GraphPad Prisma v4.0 programs for Windows. The
Student’s t test or Mann-Whitney test according to data equivalence
and normality was used for comparison between two samples. Analysis
of variance (ANOVA), according to the effects of the tested factors (one
way or two way) and repeated measures (ANOVA RM) for parametric
data was applied for comparison among three or more groups. Whene-
ver ANOVA revealed significance, the Holm-Sidak test was used in order
to identify which groups were different from each other. The Kruskal-
Wallis test, followed by the Dunn’s test was used for non-parametric
data. Statistical significance established was of p < 0.05.

RESULTS

The ponderal evolution of animals from litters with four or 10 pups
during lactation reveals that, from the 12t day of life, group GN4 de-
monstrated higher body weight and it remained high until the age of
21 days (p < 0.05) (figure 1). Likewise, weight gain of the reduced litter
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during the period was 52% higher than in the control group [GN4 =
483.29 (53.22); GN10 = 431.69 (54.84) p = 0.033].

The absence of weight difference between sedentary groups at 30,
60 and 110 days is corroborated by the lower weight gain velocity of
the respective periods. In the exercised groups, it was observed that
GNT1ONAT presents lower weight at 110 days of life (figure 2). These
results were corroborated by the lower specific rate of weight gain of 21
to 30 days (table 1) in group GN4-SED (8.19 + 1.16) compared to group
GN10-SED (9.72 + 1.18) (p = 0.007) and absence of difference from 30
to 60 days of life, as well as the lower velocity of group GNTONAT from
601 to 110%™ days of life.

After the swimming inclusion, it was observed that GN4NAT pre-
sented higher weight gain than GNTONAT as well as higher gain velo-
city compared to GN4SED. However, in group GN10-NAT the opposite
situation is observed compared to its sedentary pair.

In the evaluation of the specific rate of weight gain or velocity of
weight gain reduction is observed with age increase regardless of the
manipulation of the litter size during lactation, since no inter-group
differences were found (figure 3).

The performance of anthropometric measurements revealed shor-
ter nasoanal length in group GNTONAT and no difference in the remai-
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Figure 1. Ponderal evolution of litters manipulated concerning the number of pups
during lactation (n = 25). GN4 = litter of four animals during lactation; GN10 = litter
with 10 animals during lactation. *Indicates significance of GN4 compared to GN10
(p =0.001). (two-way ANOVA RM).
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Figure 2. Effect of the litter size in lactation and of swimming on the body weight of
young Wistar rats (n = 25). GN4SED = litter of four animals in lactation and sedentary;
GN1OSED = litter of 10 animals in lactation and sedentary; GN4ANAT = litter of four
animals in lactation and swimmers; GNTONAT = litter of 10 animals in lactation and
swimmers.

“Difference concerning GN10SED and GN4NAT; ¢ difference concerning GN10 NAT (p
< 0.05). (two-way ANOVA RM).
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ning measurements. The total and relative amount of epididymal fat
(visceral) did not present differences either (Table 2).

The study of the correlation (Pearson coefficient correlation) between
indices (BMI and Lee) revealed positive and significant association betwe-

Tabela 1. Ganho de peso corporal (g) e taxa especifica de ganho de peso (g/kg)
em ratos Wistar segundo a reducao da ninhada no aleitamento e natacdo na idade
jovem (p < 0.05); (n = 25).

Weight gain (g) Specific rate of weight gain (g/kg)
Groups
3-21 30-60 60-110 3-21 21-30 30-60 60-110
days days days days days days days
36.79 187.44 131.78 77.7 9.72 64.67 23.78
GN10-SED
(£224) | (£1296) | (+£1495) | (£987) | (+1.18) | (£1459) | (+292)
* % %
GNASED 42.03 191.24 133.85 86.99 8.19 76.16 2375
(£353) | (£2073) | (£3187)| (£958) | (+1.16) | (+£1391) | (+4.15)
81.77% 16.29%
GN10-NAT - - - -
(£33.17) (£5.16)
- - 13875 # - - 24.75%
GN4-NAT
(£2142) (+262)
*Significancia em relagdo ao GN10SED; “diferenca em relagdo ao GNTONAT
1507
] GN10SED
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Figure 3. Effect of age and litter manipulation during lactation on the specific rate
of weight gain (g/kg). n = 25, p = 0.05. GN4SED = litter of four animals in lactation;
GN10SED = litter of 10 animals in lactation..

en them (figure 4). Such fact denotes that both can be used as determi-
nant of body mass and act as predictor of surplus weight in rats.

The effects of the manipulation of the litter size or the swimming
exercise over the food consumption and feeding efficiency are presented
in table 3.In the periadolescence period (before the age of 60 days), group
GN4 demonstrated lower food intake (absolute and relative) than group
GN10. However, no inter-group difference was seen in the coefficients of
feeding efficiency (CFE) or weight gain per calory (WGCC) in the 45-55
days and 70 to 110 days of life. The effect of the manipulation of the litter
size in lactation and/or of swimming exercise over the fasting glycemic
values and lactemia presented in table 4 did not reveal differences in the
glycemic values nor in the intra-group lactate values before and imme-
diately after the end of the exercise.
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Table 2. Effect of litter reduction in lactation and of swimming on murinometric parameters and visceral fat in young adult Wistar rats (one-way ANOVA).

2 LEE index 3Vp (g)/ * pasoanal length Total epididymal . -
Groups n BMI g/cm CNA (cm [CNA (cm)] fat Relative epididymal fat
0638 0.293 254 6.832 1.716
GN10-SED 6
(£ 0.036) (£ 0.008) (24.700-26.100) (£ 0.628) (£0.134)
0612 0.289 252 742 1.82
GN4-SED 6
(+0.037) (+0.005) (42.400-26.000) (+2907) (+0.525)
0.654 0.299 24.1 6478 1.607
GN10-NAT 7
(£ 0.040) (+0.008) (24.000-24.350)# (+2363) (+0.558)
0.602 0.283 254 715 1.985
GN4-NAT 6
(0019 (£ 0.004) (34.725-25.975) (£ 1.300) (+£0392)

Lee = *weight (g)/CNA(cm) *Data in median;
*difference between the remaining groups.

Table 4. Values of Lactemia (mmol/L) and glycemia (mg/dL) ar test and of lactemia
immediately after the end of swimming in griuops manipulated concerning the size
of the litter during lactation and exercise at young age (p < 0.05). N = 25 animals.
One-way Anova and paired t test (p < 0.05).
Lactate (X £ SD)
0.325+ m r=0.895 . _
e | 1 Fas:tmg glyce
0.3204 mia (X £ SD)
0.315- Before exercise After exercise
0.310-
5 0.305+
2 0.3004 GNTOSED | 6 10844 (+ ~ B
£ 0.295 28.57)
¥ 0.2904
= 0.285
0.2804 GN4 SED 6 | 99.00 (+17.07) - -
0.275
0.270-
: : : : . GNTONAT | 7 | 9211 (£ 3443) 3.07 (£ 0.51) 353 (£ 047)
0,50 0.55 0.60 0.65 0.70 0.75
BMI
GN4 NAT | 6 1 1]54%%)& 2.77 (£ 0.36) 2.83 (£ 094)
Figure 4. Study of the correlation between body mass index (BMI and Lee index of :

young Wistar rats (n = 25). Person correlation test (p = 0.001).

Table 3. Effect of the litter size as well as swimming on the food consumption, the coefficient of feeding efficiency and the coefficient of weight gain by caloric consumption
in the periadolescence period (45 to 55 days) and in young adult rats (70-110 days), (Student’s t test and one-way ANOVA). *Dfiference concerning GN10SED.

Period: 45 -55 days Period: 70-100 days
Groups n Food consumption
CFE WGCC n Food consumption CFE WGCC
Absolute Relativo
2373 10.79 0.19 0.05 6 27.38 0.11 0.03
GN10-SED 13
(£ 1.69) (£ 1.26) (£ 0.05) (+£0.01) (£ 1.73) (+£0.03) (+0.15
211 9.04 0.21 0.06 29.48 0.08 0.02
GN4-SED 12 6
(£ 1.75)% (x161)* (£ 0.05) (£0.01 (£ 5.69) (=001 (+ 0.00)
26.84 0.1 0.03
GN10-NAT - - - - - 7
(£ 1.50) (£ 0.00) (£ 0.00)
29 0.08 0.02
GN4-NAT - - - - - 6
(£ 4.22) (£0.02) (£ 0.00)
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DISCUSSION

An interesting finding of the study refers to higher body weight at
weaning presented by the animals of reduced litter compared to the
control. The reduction of the number of pups from the third Day of life
seem to affect the higher availability of milk from the mother, higher
food consumption of the pups and early induction of surplus weight
in the pups!'”. This higher offer is associated with the initial adjustment
of the synthesis of mother’s milk due to the number of pups born (9,
Consequently, there will be probably higher food intake coherent to
the immaturity of the control mechanism of food intake of the pups
this age, resulting in higher body weight gain ©.

Our results at 21 days, concerning body weight, are similar to the
ones found in a previous study ¥ which used similar methodology.
Assessment of the specific rate of body mass gain in the group with
reduced litter in this period supports our findings. Differently, Wurtman
and Miller®, when manipulated Sprague-Dowley litters with two, four,
eight, 12 and 16 animals, did not demonstrate differences in body
weight at 21 days between litters from two to 12 animals. The lack of
difference in this study may be due to the moment of manipulation of
the litter, which occurred 6h after birth. According to the literature, in
this period adjustment of the milk amount according to the number of
pups born has not occurred yet and the production will tend to adapt
to the total of pups present in the litter (19,

As age progresses, the body weight differences at 30 to 60 days of
life will disappear. The absence of significance was corroborated by the
lower velocity in weight gain observed post-weaning (21 days) at 30"
day of life in group GN4 compared to the control and its insignificance
in the 30 to 60 days of life period. Wurtman and Miller® performed
litter manipulation during lactation and did nor detect difference in
body weight at 58th day®. Our findings corroborate these studies and
differ from the hypothesis that litter reduction during lactation causes
persistent alteration in body weight.

Inclusion of exercises after the age of 60 days promoted lower wei-
ght gain and lower body weight at the end of the period in GNTONAT. It
is a consensus that regular exercise practice, especially of aerobic predo-
minance, is able to alter body composition causing higher mobilization
of the lipid storage, probably in order to preserve lean mass ©. Silveira
et al.? state that in response to physical training, increase of lean
mass and reduction of fat mass, with increased fatty acids absorption
by the exercised tissue occur. Studies have shown that exercising can
also increase the brown adipose tissue®”, contributing to the increase
of thermogenesis and reduction of total body weight.

The same situation was not observed concerning the reduced litter,
Group GN4NAT did not preset lower body weight at the end of the
exercise period. In this group, an inverse process of the control group
may have occurred. That is to say, the lean mass gain was not counter-
balanced by the fat mass loss or greater mobilization. Since we do not
have results about the body composition of these animals, we suggest
further studies which can be able to verify the proportion of lean and
fat mass in animals exercised according to the adopted protocol.

Several studies in the literature which used different swimming pro-
tocols with no litter manipulation obtained, in their majority, reduction
in weight gain in the exercised animals. Adolescent rats or at young
age, which performed swimming exercise, either interval or continuous,
three to five times per week, with overload between 2 and 5% of body
weight, regardless of the kind of used diet, observed reduced weight
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gain in the exercised groups compared to their sedentary pairs 1% 21,
Although the findings are not excluding, these differences may be
attributed to the experimental outlining (overload duration, frequency
and/or nutritional manipulation).

Previous nutritional manipulation, exercise volume, frequency, in-
tensity and duration may reflect on distinct results on the metabolism,
body composition and use of energetic substrates. The presence of
litter manipulation during lactation plus swimming at young age in
a single experimental outlining caused difficulty in confronting our
results with similar studies. However, it can be hypothesized that the
used swimming protocol did not have the same effect on body weight
or weight gain in the groups manipulated during perinatal life. There-
fore, it is possible that the effect of neonatal nutritional manipulation
causes distinct physiometabolic alterations and that its association with
exercise requires further and deeper investigations.

Nevertheless, regardless of the litter size, it is evident that the wei-
ght gain and consequently the ponderal evolution, reduces with age
progression. Similar results were seen in the investigations by Novelli
et al." where the authors followed this decline until the age of 150
days of life. Regarding the prediction indices of surplus weight (Lee
nd BMI) no differences have been found between groups. According
to Bernardis and Patterson®??, the Lee index higher than 0.3 can be
used as indicator of body fat excess. However, none of our groups
demonstrated values above 0.3. Similarly, Novelli et al.!¥ state that the
BMI can also be used as an assessment instrument of body fat in rats,
as well as an indicator of lipid alterations.

Concerning total and relative epididymal fat, either between groups
with number of pups manipulated during lactation or among those
which performed swimming, no differences have been identified. The
determination of the visceral fat in animals has received importance
due to its association with metabolic and biochemical alterations as
well as increase in risk of chronic diseases onset ©. The literature states
that rats submitted to swimming exercise presented lower amount of
epididymal fat and total visceral fat than their sedentary pairs 192" while
adult rats exercised five times per week during 50 minutes for a period
of five weeks do not present differences in amount of epididymal fat
compared to the sedentary group %,

Basset and Craig® demonstrated differences in the number of
adipocyte cells found in the epididymal fat in animals with 80 days of
age while the litters were reduced to four pups during lactation; ho-
wever, differences in total weight have not been reported. It is possible
that the differences in amount of epididymal fat between the studies
are due to the used exercise protocol, since the great majority of the
studies used overload related to the body weight or greater activity
volume. Concerning the relative fat, Zambon et al.'% verified in exer-
cised animals lower epididymal and retroperitoneal adiposity than in
sedentary animals. However, similarly to our findings, Moura et al.?? did
not find difference in retroperitoneal fat of animals fed with diet rich in
fructose during the post-weaning period until 90 days of life.

Regarding control of food consumption, it is observed that it was
reduced in animals from litters of four pups during lactation in the pe-
riadolescence period. From 70 to 100 days of life, difference in the food
intake or coefficient concerning the number of pups during lactation
or the used exercise protocol have not been observed.

Lower food intake by animals in the post-weaning period or in
periadolescence can be due to the so called catch-down growth, or
reduction in velocity of weight gain. This lower body weight gain agrees
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with the lower food intake observed in the animals in the periadoles-
cence period, before the beginning of the exercise. Conversely, animals
which suffer malnutrition in the perinatal period tend to increase food
intake with fast weight gain at this age, characterizing this process as
catch-up growth (growth catch-up or rapid weight gain). In rats pre-
viously malnurtured, Santhiago et al.?¥ observed higher food intake
at this age. In this study, the animals were submitted to hypoprotein
diet from 21 until 60 days of life. The malnurtured animals presented
food intake significantly higher (22. + 4.09) than its control (17.4 +
4.11) at the end of the observed period. These phenomena, known
as post-natal catch-down and catch-up refer to the alteration in post-
natal adipose mass.

Appetite increase in rats submitted to exercise is not a consensus in
the literature. In this study differences between exercised and sedentary
groups were not observed. Our results are similar to the ones by Bernar-
des et al?" who have not observed differences in food consumption
of exercised and sedentary rats either. Nonetheless, they were different
from those which performed any kind of lipid or calorie increase, whose
food consumption may be increased 19 or reduced #°,

When rats were submitted to exercise of high intensity, Lewis et
al.?”) observed increase of hipothalamic expression of Y neuropeptides,
an important orexigenic component of food intake. However, it is ad-
vocated that moderate exercise causes higher release of anorexigenic
hormones such as leptin and insulin and that these can have their
activity boosted during an acute exercise session, promoting decrease
in appetite 8, Therefore, exercise peculiarities, such as effort intensity,
can play distinct metabolic effects on the appetite regulator center or
even hormonal influences, considering the effects mentioned above.

Differences in the coefficient of feeding efficiency or weight gain
by caloric consumption have not been verified either. These coeffi-
cients assess the capacity of the animal to lose or gain weight when
submitted to different diets (global or specific analysis of nutrients) or
even concerning some previous environmental manipulation, which
may lead to alteration of metabolic efficiency. In malnurtured animals
in perinatal life, Prazeres et al.*? found lower coefficient of feeding
efficiency in young animals from 40 to 105 days. Considering the facts
hence, it seems that nutritional need leads to subsequent reducntion
in feeding efficiency. In our superfeeding induction model during lac-
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FINAL CONSIDERATIONS
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Finally, we consider that the alteration in availability of amount
and/or food quality during lactation deserves further investigation due
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fluences which can predispose to increase of adipose tissue, as well as
permanent metabolic alterations.
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