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Association of Serum
Fetvuin-A With Insulin
Resistance in Type 2
Diabetic and
Nondiabetic Subjects

etuin-A (a2-Heremans Schmid gly-
coprotein) is a circulating glycopro-
tein that can inhibit insulin receptor
autophosphorylation and subsequent

downstream signaling in vitro (1,2). Re-
cently, it has been reported (3) that fe-
tuin-A—deficient mice demonstrate
enhanced insulin sensitivity. These data
indicate that fetuin-A might be a negative
regulator of insulin signaling. However,
the physiological significance of fetuin-A
in insulin resistance in humans remains
unclear.

To address this, we investigated the
relationship of serum fetuin-A levels and
insulin resistance in nondiabetic (n =
160) and type 2 diabetic (n = 161) sub-
jects. Serum fetuin-A was measured by an
enzyme-linked immunosorbent assay kit
(BioVender Laboratory Medicine, Brno,
Czech Republic) in nondiabetic subjects
(54 men and 106 women, aged 57.0 *
10.7 years [mean = SD], BMI25.3 *+ 2.9
kg/m~, fasting plasma glucose 5.5 = 0.5
mmol/l, and HbA, 5.0 % 0.3%) and type
2 diabetic subjects (96 men and 65
women, aged 53.5 % 12.0 years, BMI
25.2 + 4.8 kg/m?, fasting plasma glucose
8.2 = 2.2 mmol/l, and HbA, 8.6 *
1.9%). Insulin resistance was evaluated
by homeostasis model assessment
(HOMA) of insulin resistance in both
groups of subjects and by the M/I value
assessed using the hyperinsulinemic-
euglycemic clamp in type 2 diabetic subjects.

There were no differences of fetuin-A
levels between the nondiabetic and type 2
diabetic groups (260.0 = 45.0 vs.
260.1 £ 44.1 wg/ml, respectively). In
simple regression analyses, serum fe-
tuin-A levels were significantly correlated
with log(HOMA) in nondiabetic subjects
(r = 0.197, P = 0.014). To explore the
impact of serum fetuin-A levels on insulin
resistance in nondiabetic subjects, multi-
ple regression analyses were performed in
which log(HOMA) was included as a de-
pendent variable and BMI, sex, age, tri-
glycerides, and fetuin-A as independent
variables. Fetuin-A (3 = 0.197, P =
0.004) showed a strong independent con-
tribution to log(HOMA) as well as BMI
(B =0.369, P <0.0001) and triglyceride
level (B = 0.298, P < 0.0001) in this
model (R? = 0.345, P < 0.0001). How-
ever, no significant relationships were ob-
served between fetuin-A levels and
log(HOMA) in type 2 diabetic subjects
(r=0.010,P = 0.909), nor were fetuin-A
levels correlated with M/I values (r =
—0.068, P = 0.410).

The present study first demonstrates
the independent impact of fetuin-A on in-
sulin resistance in nondiabetic subjects.
On the other hand, we found a lack of
significant association of fetuin-A with in-

sulin resistance in type 2 diabetic sub-
jects. Under diabetic conditions, it might
be due to the existence of stronger deter-
minants such as glucose toxicity and/or
protein modifications such as nonenzy-
matic glycation that overcome and veil
the effect of fetuin-A on insulin resistance.
Or, pharmacological treatment for dia-
betic subjects may affect fetuin-A levels,
although the precise mechanism to regu-
late them is not yet clear. Since an in vitro
study has shown that phosphorylated fe-
tuin has stronger inhibitory effects in in-
sulin receptor autophosphorylation (1),
further studies will be needed to investi-
gate the association of phosphorylated fe-
tuin-A levels with insulin resistance. In
conclusion, fetuin-A could be a modula-
tor of insulin resistance in humans.

KaTsuHITO MORI, MD
MasaNort EMoTO, MD
Hisayo YOKOYAMA, MD
TAKAHIRO ARAKI, MD
MEeGumMi TERAMURA, MD
Hipenori Kovyama, Mp
TETsuo SHojI, MD
MasaAakl INABA, MD
YosHik1 NISHIZAWA, MD

From the Department of Metabolism, Endocrinol-
ogy and Molecular Medicine, Osaka City University
Graduate School of Medicine, Osaka, Japan.

Address correspondence to Katsuhito Mori, MD,
Department of Metabolism, Endocrinology and Mo-
lecular Medicine, Osaka City University Graduate
School of Medicine, 1-4-3, Asahi-machi, Abeno-ku,
Osaka 545-8585, Japan. E-mail: ktmori@med.
osaka-cu.ac.jp.

© 2006 by the American Diabetes Association.

References

1. Auberger P, Falquerho L, Contreres JO,
Pages G, Le Cam G, Rossi B, Le Cam A:
Characterization of a natural inhibitor of
the insulin receptor tyrosine kinase:
cDNA cloning, purification, and anti-mi-
togenic activity. Cell 58:631-640, 1989

2. Mathews ST, Chellam N, Srinivas PR, Cin-
tron VJ, Leon MA, Goustin AS, Grunberger
G: Alpha2-HSG, a specific inhibitor of
insulin receptor autophosphorylation, in-
teracts with the insulin receptor. Mol Cell
Endocrinol 164:87-98, 2000

3. Mathews ST, Singh GP, Ranalletta M, Cin-
tron VJ, Qiang X, Goustin AS, Jen KL,
Charron MJ, Jahnen-Dechent W, Grun-
berger G: Improved insulin sensitivity
and resistance to weight gain in mice null
for the Ahsg gene. Diabetes 51:2450—
2458, 2002

468

D1aBETES CARE, VOLUME 29, NUMBER 2, FEBRUARY 2006



