
We have previously shown that during
compensatory growth in bovine, muscle
fibres are rapidly oriented towards glycolytic
fibres (Brandstetter et al., Livest. Prod. Sci.
53 (1998) 25-36). Moreover, small fibres
expressing developmental myosin heavy
chain isoforms were observed, suggesting
that a new population of muscle fibres is
formed from recruitment of satellite cells.
As high levels of insulin and triiodothyro-
nine (T3) are restored during compensation,
we studied the respective influence of both
hormones on satellite cell proliferation and
myogenesis.

Primary mononucleated cells, most likely
satellite muscle cells, were isolated from
cultivated muscle Semitendinosus explants:
cells migrated out of the explants, prolifer-
ated and colonised culture dishes. After
1 week, myogenic cells were recovered by
trypsinisation of subconfluent cultures. After
preplating, cells were seeded at 104 cells/cM2
in a mixture of DMEM and 10 % fetal calf
serum in absence or presence of insulin (5,
10 and 50 pU/mL) or T3 (1, 3 and 5 ng/mL).
On day 5, the serum concentration of the
medium was lowered to 2 %. Cell prolifer-
ation was assessed by scoring the cell nuclei
number after Giemsa staining. Differentia-
tion was studied by the fusion index and by
cyto-immunofluorescence analysis of myo-
genin, myosin heavy chains (MHC) and
connectin.

Influence of insulin: an increase in cell

density was observed in insulin-treated cul-
tures. Stimulation of fusion by insulin was
observed over all the time-course of culture,
and was clearly apparent on day 11. On day 5,
insulin treatment was associated with
enhanced accumulation of myogenin, foetal
and slow MHC, and connectin. These results
indicate that insulin stimulates both satel-
lite cell proliferation and differentiation in a
dose-dependent manner. Interestingly
enough, proliferation was highest at 50 gU
insulin/mL (two-fold increase in nuclei num-
ber on day 5) while optimal differentiation
was observed at 10 pU insulin/mL (three-

fold increase in fusion index on day 11).
Influence of T3: we first tested the influ-

ence of a T3-depletion of the culture
medium. No effect was apparent on cell

density; fusion of satellite cells was delayed
and decreased in T3-depleted cultures. In con-
trast to data reported on quail myoblasts (Mar-
chal et al., Biol. Cell. 78 (1993) 191-197),
a physiological dose of T3 (1 ng/mL) did
not decrease satellite cell density. A mod-
erate anti-proliferative T3 dose-dependent
influence was observed at 3 and 5 ng/mL.
Fusion was clearly apparent on day 3 in all
T3-treated cultures and a dose-dependent
stimulation of fusion was registered on day
11. In agreement with these morphological
data, T3-treatment was associated on day 3
with a precocious detection of myogenin
and rapid MHC. On day 5, an increase in
foetal and slow MHC accumulation was
observed in T3-treated cultures. Thus, T3
anticipated and enhanced the differentiation
of bovine satellite cells in a dose-dependent
manner.

This preliminary study indicates that
insulin and T3 influence the proliferation
and stimulate the differentiation of bovine
satellite cells in primary culture. Both hor-
mones have already been shown to regulate
the acquisition of muscle fibre properties
and muscle growth. Our data suggest that
insulin and T3 could be implicated in the
formation of new fibre from satellite cells

during compensatory growth.
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It has been shown that the speed of
growth selection of bovines is associated



with changes in muscle characteristics
(Renand et al., Genet. Sel. Evol. 27 (1995)
287-298). Adult cattle with a high speed of
growth (P) have larger muscles which con-
tain more glycolytic and larger fibres than
those with a low speed of growth (M). The
aim of this work was to study the in vitro
proliferation and differentiation phases of
myoblasts from these two bovine genetic
types during their embryonic development.

Primary cultures were obtained from
myoblasts of Semitendinosus (ST) muscles
of three 110-day-old charolais P and M foe-
tuses. The proliferation was analysed after an
immunological revelation with Bromod-
eoxyuridine (Brdu) incorporation. The dif-
ferentiation was studied by the fusion index.
Myogenic factors, MyoD and Myogenin,
were quantified by antibody use.

The proliferation was qualitatively more
important from day 1 and decreased more

rapidly after day 2 in P myoblasts than in
M ones (figure lA). The fusion started after
day 3 and increased intensively until day 10
in M myoblasts (figure 1B). In P myoblasts
it started significantly at day 4 but with a
lower intensity. A higher fusion index was
observed in M than in P myoblasts. The myo-
genic factors study (figures IC and D)
showed that the percentage of MyoD enclos-
ing cells decreased after day 2 in P cells and
only after day 3 in M cells. This coincides

with the fact that proliferation decreased
less strongly in those cells. The percentage
of Myogenin-positive cells was higher in
M myoblasts, which was consistent with the
higher fusion index in these cells. It led us
to hypothesise that the myoblasts of P
genotype present a delay of differentiation.
A similar feature has already been observ-
ed in vitro for myoblasts from double-
muscled bovines (Picard et al., BAM 8
(1998) 197-203).

Thus, muscle hypertrophy may have the
same origin in P genotype and in double-
muscled bovine. The analysis of myofibril-
lar proteins (desmin, titin and myosin heavy
chains) during the differentiation phase will
permit this hypothesis to be verified.
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Insulin-like growth factors (IGF-I and
IGF-11) and their binding proteins (IGFBP)
take part in the regulation of growth and
body composition in a number of species


