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ABSTRACT

The current study was undertaken to investigate the mechanism of action of insulin-like growth factors
(IGFs) on proliferation and differentiation of pig preadipocytes. The preadipocytes were isolated from the
backfat of new-born female pigs and cultured in serum-deprived medium in the presence and absence of
recombinant native IGFs or recombinant mutant IGFs that have reduced affinity for binding to both type-1
IGF receptors and insulin receptors. Fifty ng/ml of either IGF-1, [Leu™]JIGF-I, IGF-TI or [Leu27]IGF-TI
were included in the media in which preadipocytes were cultured for 4 days. IGF-I, [Leu*’]IGF-I, IGF-TI
and [Leu”]IGF-TI stimulated proliferation of pig preadipocytes by 39%, 8%, 25% and 2% respectively, as
measured by increased numbers of cells. This indicates that both IGF-I and -l promote replication of pig
preadipocytes by actions mediated either by type-1 IGF receptor or insulin receptor. IGF-1, [Leu*]JIGF-I,
IGF-TI and [Leu”]IGF-TI stimulated differentiation of pig preadipocytes by 50%, 17%, 37% and 30%,
respectively, measured as glycerolphosphate dehydrogenase activity. Reducing the affinity of IGF-I for
type-1 IGF receptors or insulin receptors significantly reduced the differentiation response. However, the
differentiation response to [Leu®’]IGF-1l was not significantly different from the response to IGF-II. This
shows that IGF-1 and IGF-II promote cell differentiation by different receptor-mediated mechanisms. IGF-II
promotes differentiation of pig preadipocytes by actions that do not involve either type-1 IGF receptors or
insulin receptors. These actions therefore appear to be mediated by binding of IGF-1I to type-2 IGF
receptors (also known as cation-independendent mannose-6-phosphate receptor [CIM6P/IGF2 receptor]). This
is the first study to find evidence that IGF-1l promotes differentiation of preadipocytes from any animal
species by actions mediated by CIM6P/IGF2 receptors. In summary, this study shows that IGF-I and IGF-
IO promote differentiation of pig preadipocytes by mechanisms that involve different cellular receptors.
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Fig. 1. Effects of FBS concentration on
differentiation of pig preadipocytes.
The treatment of 10% FBS+ITH
(insulin+transferrin+hyerocortisone)
was used as Control.
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g. 2. Effects of IGFs on proliferation of pig
preadipocytes. IGF- I A=[Leu®] IGF-
I, IGF-TTA=[Leu”]IGF-TI. Values are
means+SE. The effects of IGFs
were compared with None (t-test).
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