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In order to characterize extracelluiar as well as
intracellular signals involved in the control of

adipose tissue development, investigations
were carried out using preadipocyte models
(mainly cells of the preadipocyte clonal line

Obl7) grown and/or maintained in serum-free
hormone-supplemented media.

Previous studies from this laboratory had
shown that addition of an extract from rat

submaxillary gland was required to support
exponential growth of rodent adipose precursor



cells in the presence of insulin, transferrin and
fibroflast growth factor (4F medium). This

growth-promoting activity has been charac-
terized as kallikrein-like protease(s). These
results suggest that adipose precursor cells

might be under the control of proteolytic events
for their expansion through cell multiplication.

In addition to growth hormone (GH) and
triiodothyronine (Tg), fetuin, a bovine fetal

protein (also present at high concentrations

during embryogenesis in mammals), and a

serum-derived adipogenic fraction (SDAF) are
required to promote adipose conversion of
Obl7 cells. In the presence of insulin, GH, T3 3
and fetuin, cells are able to express only early
events of adipose conversion, such as the

emergence of lipoprotein lipase (LPL), but
remain unable to express late markers, such
as glycerol-3-phosphate dehydrogenase
(GPDH), and to accumulate triglycerides.
SDAF is strictly required to induce a limited cell
proliferation which is accompanied by the

expression of the late markers of adipose
conversion (terminal differentiation). Both
events are strictly controlled by cAMP and
modulated by messengers generated through
inositolphospholipid breakdown.

Arachidonic acid, as a promoter of both the
cAMP and the inositolphospholipid pathways,
behaves as a mitogenic-- adipogenic stimulus
and is indeed able to substitute for SDAF and
to induce terminal differentiation. Recent

developments of these studies have allowed
the characterization of prostaglandins, (prosta-
cyclin (PG12) and PGF2a) as physiological
effectors of this process in vitro and to propose
that these metabolites could play a critical
paracrine/ autocrine role in the development of
adipose tissue in vivo.
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The differentiation of adipocyte precursors
derived from the stromal-vascular fraction
(SVF) of rabbit perirenal adipose tissue was
studied using two primary culture systems.
Adipose conversion was assessed by the

development of glycerol-3-phosphate dehydro-
genase, acid: CoA ligase and lipoprotein lipase
activities.

Culture in a medium supplemented with
serum or plasma. Perirenal SVF cells from
rabbit fetuses or 4 week old rabbits were not
able to differentiate when maintained in a

medium containing fetal calf or rabbit serum. In
contrast, differentiation was induced when the
cells were grown in a medium supplemented
with rabbit plasma. The higher density of

plasma-cultured SVF cells at the time of
differentiation suggests that plasma has a

positive effect on the post-confluent mitoses of
susceptible cells. Mesenteric lymph or

chylomicrons, added to the medium as lipid
sources, enhanced greatly both lipid
accumulation and enzymatic activities of

differentiating cells.

Culture in a chemically defined medium. As
rat adipocyte precursors are able to diffe-
rentiate in a serum-free hormone-supple-
mented medium (ITT medium) containing
insulin, transferrin and triiodothyronine (Deslex
et al., 1987; Exp. Cell Res. 168, 15-30), we
tested this medium with SVF cells from the

perirenal adipose tissue of 4 week old rabbits.
ITT medium failed to induce adipose conver-
sion or to a very low extent. Supplementation
with growth hormone or fibroblast growth factor
did not increase the proportion of differentiated
cells. In contrast, 20-50% of SVF cells were
able to differentiate in the presence of

glucocorticoids (dexamethasone, cortico-

sterone) within 2 weeks of culture. Sex steroids
(h-estradiol, testosterone, progesterone) did
not affect the differentiation process. The

stimulatory actions of dexamethasone or insulin
were dose-dependent and adipose conversion
could be obtained at physiological concen-

trations of insulin and glucocorticoids. Insulin
like growth factor-I was not able to replace
insulin under our culture conditions and had

only a slight effect when added along with
dexamethasone and physiological concen-

trations of insulin.

In conclusion, glucocorticoids, in association
with insulin, may play an important role in the
development of rabbit adipocyte precursor
cells.
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