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SUMMARY

The influence of aging on the size of the adipocytes of four adipose deposits (perirenal, peri-
stomacal, interscapular and neck) was studied in male New-Zealand rabbits.

At the beginning of growth of adipose tissue, large differences were found in adipocyte size
in the various deposits studied. A rapid growth of perirenal fat adipocytes, which ended about
i8o days of age, was observed. The adipocytes of the other deposits showed a lower growth rate,
which continues for a longer period. At 300 days of age, differences of adipose size were negligible.

INTRODUCTION

The evolution of adipocyte size during development of main types of fat depo-
sits in the organism is interesting from a physiological point of view, because it
permits investigations on the changes of their metabolic activities as related to cell
size evolution (SMITH, 1971), (VEZINHET and NOUGuÈs, 1973) and helps in defining
the growth pattern and changes in cell characteristics of adipocyte populations of
each fat deposit.

On the other hand, it is important on the animal husbandry point of view
because the distribution and mass of these deposits are important factors in carcass
quality evaluation (VEZINHET and PRUD’HON, 1975 ; PRUD’xoN et al., Ig7o).

The comparative evolution of cellularity, during development of the principal
types of adipose tissue, have been studied in the rat (GoI,DRICx, Ig6! ; SAI,ANS et al.,
Ig72), mouse (HERMAN et al., 1962 ; I,EMONNI!R, 1972), man (HIRSCH and KNITTLE,



1970), porcines and bovines (HOOD, z972 ; A>VD!xsoN and Knu>~>iMarr, 1973). We
have studied, in particular, this aspect of evolution of adipose tissue in the rabbit ;
species in which the growth parameters are well-known to us.

MATERIAL AND METHODS

Twenty-seven male New-Zealand rabbits were allocated into 5 age groups of 30, 50, 70, 180
and 300 days old, and were fed, ad libitum, on the same diet. Four fat deposits, of important
development in the rabbit, were studied in the perirenal, peristomacal, interscapular and neck
regions. It should be noted that in most individuals, the peristomacal fatty tissue was not yet
formed at 30 days.

The cell size of these deposits was studied on isolated adipocytes, prepared with RoDBELL’s
technique (i96.1), 0.5 ml samples of the cell suspension were fixed by a 2 p. 100 osmium tetroxyde
solution in a phosphate buffer (pH -- 7.3) at 37°C for 21 to 48 hours. Isolated adipocytes fixed
by osmium tetroxyde had a spherical shape and the diameter of 250 to 300 cells was measured
under a microscope at x. 200 to x 500 magnification, varying according to the deposit studied
and the age of the subjects. Diameter distribution frequencies stabilized after about 200 measure-

ments.

Cells isolated by collagenase treatment constituted a very representative sample of the fat
deposit studied. When comparisons were made in perirenal adipose tissue at the various ages
studied, very similar frequency distributions were found for cell diameters obtained from isolated
cell samples and from measurements of frozen-cut slices (ioo to 200 [Lm thickness) of tissue sample
fixed in four per cent formaldehyde. These parallel results have also been confirmed by SMITH et
al. (1972) for human adipose tissue.

Mean surface and volume were calculated from the central values of cell diameter distribu-
tion classes, as follows :

where : si is the surface of the i!h class
o < 2 < Io

vi is the volume of the ith class

/i is the number of cells in the i!h class
n is the total number of cells measured.

RESULTS AND DISCUSSION

Table I shows mean data obtained for the five ages studied. Adipocyte size
evolution varied with the anatomical site of the deposit. Thus, at 30 days perirenal
adipocyte mean volume already reached 37 p. 100 of its value at 300 days, while
the mean volume of subcutaneous neck deposit adipocytes only attained 6 p. 100 of

the 300 days value. These were deposits with the most contrasting characteristics
of evolution. The growth of the perirenal adipocyte was the fastest and at 180 days
it was practically finished, while it continued slightly after this age in the other fat
deposits studied. Adipocyte size in peristomacal and interscapular deposits had a
more similar evolution. Differences in the mean diameters of adipocytes in the four
deposits studied tended to diminish with age, and became unimportant at 300
days.





Furthermore, evolution of the distribution of adipocyte diameters in perirenal
and neck regions (fig. I) in relation to age shows a frequency displacement in the
neck towards larger diameters with disappearance of small diameter cells. On the
other hand, the displacement for perirenal deposits is less obvious ; there is no disap-
pearance of small diameter cells and their frequencies remain almost constant. The
dispersion of cell diameters increase with age, and is greater for perirenal fat cells.

Differences in the temporal evolution of adipocyte diameter distributions in
perirenal and neck regions suggest that the growth mechanisms in these two deposits,
one deep and the other external, are different. In fact, the neck deposit presents a
clear displacement of cell diameters towards higher values, especially at 70 days,
and a disappearance of small diameter cells. On the other hand, the perirenal deposit
has large diameter adipocytes very early, which hypertrophy little after-wards, and
small diameter cells are always present with almost constant frequency.

Thus, the preceding facts suggest that the growth of the neck deposit could
occur, after 7o days of age, mainly by adipocyte growth ; that of the perirenal deposit
could also occur by a cellular growth but moreover by the maintenance of long-term
cellular multiplication.



These differencies in developmental behavior between deep and superficial
deposits have been also reported by I,!MONrrWx (i9!2). This author, inducing obesity
in mouse and rat by fat rich diet, noted that weight increase of perirenal deposit was
mostly caused by cellular hyperplasia, while the increase in weight of epididymal
and subcutaneous deposits was principally due to cellular hypertrophy. Between the
ages of 180 and 300 days, when the growth of adipocytes, of the deposits studied is
low, there was always large dispersion in cell size which cannot be explain at present
time. The fate of adipocytes after maturation and the possibility of their renewal
are not known (VoDOVaR et al., 1971).

Intracellular lipid accumulation causes adipocyte volume to increase. Now,
results obtained in the laboratory (VEZINHET and NouGuhs, 1973) on the metabolic
activity of the deposits studied, showed that cells of superficial fat tissue (especially
in the neck) had more intense lipolytic activity, up to about 70 days, than deep
deposit cells. This probably explains why superficial adipose deposits present smaller
adipocytes at the beginning of development than deep fat deposits. It may be that
lipogenic activity in these tissues becomes similar at about 180 days. For, at that
age, lipolytic activities of different deposits are very much a like, and deviations in
adipocyte size noted in the deposits also become low at that time.

On the other hand, a study, done in the laboratory, of weight evolution of fat
tissue in growing rabbit (V>;zrNH!T and PRUD’xorr, 1975) showed a great variability
of the weight of fat deposits, at the same age, between individuals (for example, at
70 days perirenal deposit weight had a coefficient of variation greater than 60 p. 100).
However, variability of the adipocyte mean diameter was much lower (between 5 to

r5 p. 100), which indicates that individual differences in deposit weight are explained
principally by a difference in the number of fat cells constituting the deposit. It thus
seems that knowledge of the factors responsible for multiplication and adipose cell
differenciation is very important in controlling fat tissue development.

There are some differences between species in the cellular characteristics of fat
deposits. Thus, for the two superficial deposits studied in rabbit, there is no large
variation in adipocyte size at 300 days of age, while in man there is large variability
in subcutaneous adipocyte size, in relation to the anatomical location of the deposits
in which they are found (BJuRUr,x, 1959 ; SA!.n:!s et al., 1971). In growing rabbit,
mean adipocyte volumes of deep adipose tissues are higher than in superficial adipose
tissues. The opposite is observed in the child (BROOK, 1971) and young pig (HOOD,
ig72), where the perirenal deposit presents smaller adipocytes than the subcutaneous
deposit.
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RÉSUMÉ

ÉTUDE DE LA CROISSANCE DES ADIPOCYTES
DE QUATRE DÉPÔTS ADIPEUX DU LAPIN

L’évolution, de 30 à 300 jours, de la taille des adipocytes de quatre dépôts adipeux (périrénal,
péristomacal, interscapulaire et du cou) a été étudiée chez le Lapin mâle Néo-Zélandais. Au début
du développement du tissu adipeux, il y a, entre les divers dépôts, des différences de taille des adi-
pocytes importantes. L’hypertrophie des cellules adipeuses est la plus rapide pour le dépôt péri-
rénal, où elle s’arrête vers I 80 jours, alors qu’elle se prolonge encore faiblement au-delà de cet
âge pour les autres dépôts ; en sorte que les différences de taille s’atténuent dans le temps pour
devenir faibles à 300 jours.
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