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ABSTRACT 

Ligand blotting analysis of serum from the horse using radiolabelled IGF-I revealed a protein at 96 kDa which was not present in serum 
from goat, cow, sheep, deer or donkey. These latter species all displayed five labelled bands in the range 24 to 41 kDa. Conversely these were 

only weakly labelled in serum from the horse. Sizeexclusion chromatography of horse serum pre-incubated with radiolabelled IGF-I revealed 
reduced binding in the 130 kDa peak compared with goat plasma and ligand blotting analysis indicated the 96 kDa protein was present in 
this peak. The 96 kDa protein from horse serum binds IGF-I and IGF-II specifically and appears to be unique to this species. The nature of 
this protein is at present unknown. 
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INTRODUCTION 

As their name implies insulin-like growth factor I and II 
(IGF-I and -II) are peptides closely related to insulin, possess- 
ing both mitogenic and metabolic properties (see Sara and 
Hall, 1990). IGFs circulate in plasma bound to specific high 
affinity binding proteins (BPS; Baxter and Martin, 1989% 
Clemmons, 1991; Drop et al., 1991). The biological signifi- 
cance of the BPS lies with their ability to alter the circulating 
half-life, transfer across capillary endotbelium and interaction 
of IGFs with specific cellular receptors. The majority (80- 
90%) of IGF-I and -II circulates as a complex of approximate 
molecular weight of 130 kDa. This complex consists of three 
subunits; IGF, an acid-stable IGF binding unit and an 
acid-labile unit which helps form the ‘130 kDa complex, but 
does not itself bind IGF (Baxter and Martin, 1989b). The 
remainder of the circulating IGF is bound to BPS of approxi- 
mately 40 kDa. 

The complexity of the IGF/BP system is highlighted by 
the fact that at least 4 distinct circulating forms of BP have 
been identified after separation by SDS polyacrylamide gel 
electrophoresis which discriminates these on the basis of their 
molecular weight (Drop et al., 1991). These are BP3, which 
exists as a doublet of 38 and 41 kDa, BP2 (32 kDa), BP1 (28 
kDa) and BP4 (24 kDa). In addition to these, several other 
distinct BPs have been reported in tissues orextracellular fluid 
(Drop et al., 1991). 

The plasma profile of the BPS seem to be relatively 
conserved within the species surveyed to date, with BP-3 
being predominant. This protein has been identified as the 
IGF-binding unit of the 130 kDa complex and therefore binds 
most circulating IGF. In this paper we report the existence of 
a novel high molecular weight BP in equine serum, which 
appears to be the major binding protein present. 

MATERIALS AND METHODS 

Samples 

Sera from horses were obtained from the Animal Health 
Laboratory at Ruakura Agricultural Centre. These were col- 
lected by different veterinary practices and submitted for 
routine blood analyses. The horses ranged in age, sex and 
pedigree. Sera and plasma,collected in EDTA, were obtained 
from donkey, deer, sheep, goat and cow by venipuncture. All 
samples were stored frozen at -20°C until analysis. 

Ligand blotting 

A modification of the Western blotting technique de- 
scribed by Hossenlopp et al (1986) was employed to detect 
IGF-binding activity in samples. Samples (2 ml) were sepa- 
rated on 1.5 x 80 x 55 mm SDS-polyacrylamide gels under 
non-reducing conditions and protein bands were 
electrophoretically transferred to 45 mm nitrocellulose using 
a Novablot Electrophoretic Transfer Unit (LKB, Bromma, 
Sweden). The nitrccellulose membrane sheets were then treated 
as described by Hossenlopp et al (1986). Radiolabelled hu- 
man recombinant IGF-I or -11 were used to detect BP activity. 

Size exclusion chromatography 

Serum (500 ml) was incubated at 4°C overnight with 
radiolabelled IGF-I with or without 500 ng unlabelled IGF-I. 
Samples of 200 ml were applied to a Superose 12 FPLC 
column (1 x 30 cm) previously equilibrated in 0.05 mol/l 
phosphate buffer (pH 7.4) containing 0.02% (w/v) sodium 
azide. The column was eluted with the same buffer at 0.5 ml/ 
min, and fractions of 0.25 ml were collected. Radioactivity in 
each fraction was detected by gamma counter. The column 
was calibrated with bovine IgG (M, 160 kDa), ovalbumin (Mr 
43 kDa), B-lactoglobulin (Mr35 kDa), a-lactalbumin (M, 14.3 

kDa) and IGF-I (Mr 7.5 kDa). 
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