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Abstract

The insulin-like growth factors(IGFs) are bound to several binding proteins(IGFBPs) that appear
to regulate IGF transport, receptor binding, and its action. The concentration of these peptides are altered
by catabolic conditions. To determine IGF-1 and IGFBP levels in noninsulin-dependent diabetes mellitus
(NIDDM), sera was obtained from 5 patients and 7 controls. Serum levels of IGF-I in NIDDM were
lower than those in either of the controls. By western immunoblot analysis, especially IGFBP-1 levels
are increased, whereas IGFBP-3 levels decreased and their fragments was increased in NIDDM serum.
IGFBP-3 proteolytic activity in NIDDM sera was inhibited by phenylmethylsulfonylflucride (PMSF),
aprotinin, and ethylenediaminetetraacetic acid(EDTA). This pattern of inhibition was consistent with
a metal-dependent serine protease. By gelatin zymography, these proteolytic enzymes were identified
as the size of 97 and 69 kDa. IGFBP-1, which is primarily insulin regulated, was increased in NIDDM
and may modulate circulating IGF-I levels by regulating capillary passage of IGF-I. IGFBP-3 pro-
teolysis markedly reduces its affinity for the IGF's, particularly for IGF-I1. This accelerates their kinetics

of dissociation, thereby increasing the proportions of IGF-I in free form and its availability to the
cells.
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Table 1. Glucose and IGF-I concentrations(mean=*
SE) in healthy subjects and patients with

NIDDM
Control NIDDM

Glucose(mg/dl) 78+6.20*(n=7) 184%18.94%n=5)

IGF-I(ug/ml) 9.32+148°(n=5) 4.19% 0.84°(n=4)

2bh<0.05

9] bands+ scan densitometer(Pharmacia Biotech Co.)
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Fig. 1. Western ligand blot analysis of serum IGFBPs
in normal adults and NIDDM subjects.
Following SDS-PAGE(12.5% gel, 1.51] pooled serum
sample per slot) and transfer to immobilon-PS?
membrane, IGFBPs were detected by incubation
with ["PIIGF-I to identify the different forms of
IGFBP(see Materials and Methods). Molecular
markers are indicated on the left.
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Fig. 2. Western immunoblot analysis of serum IGFBPs
in normal adults and NIDDM subjects.
Poaled serum samples(1.544 per slot) were submitted
to SDS-PAGE(12.5% sels) and then transferred
onto immobilon-PS® membrane. The membranes
were incubated with each anti~IGFBP antibodies
and the protein-antibody complexes were detected
by immunoenzymatic reaction. Molecular markers
are indicated on the left.
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Fig. 3. Western immunoblot analysis of serum IGFBPs
in normal adults and NIDDM subjects.
Pooled serum samples(1.54 per slot) were submitted
to SDS-PAGE(12.5% sels) and then transferred
onto immobilon-PS® membrane, The membranes
were incubated with each anti-IGFBP antibodies
and the protein-antibody complexes were detected
by immunoenzymatic reaction. Molecular markers
are indicated on the left.
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Fig. 4. Western immunoblot analysis of serum IGFBP-
3 in NIDDM subjects in the presence of protein
inhibitors.

Incubation with NIDDM subjects pooled serum
(lane 1), incubation with NIDDM pooled serum
in the presence of 10mM PMSF(lane 2), 2mg/ml
aprotinin(lane 3), 10mM EDTA(lane 4). Molecular
markers are indicated on the left.

PMSF: Phenylmethylsulfony! fluoride

EDTA: Ethylenediaminetetraacetic acid
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Fig. 5. Characterization of gelatin~degrading proteinase
activity in normal adult and NIDDM subject se-

Trums.
Serums(0.7ul per slot) were analyzed by gelatin—
subsrtate zymography. In brief, samples were elec—
trophoresed on 109 SDS-polyacrylamide gels was
rinsed multiple times in 2.5% Triton X~100 to remove
SDS and then incubated overnight at 37°C. After
fixing, staining and destaining, take a photograph
of gel. Areas of lysis(clear zone) represent gelatin—
degrading proteinase activity in the sample. Mo-
lecular markers are indicated on the left.
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