
Constituents of areca nut and Piper
betle flower may exert sympathomimetic
effects (4), which might elevate blood
pressure leading to increased UAER.
However, because the effect was indepen-
dent of blood pressure, other mechanisms
should have been in play. Reactive oxygen
species and N-nitroso compounds can be
formed in the oral cavity during betel nut
chewing, and in vitro studies also demon-
strated that betel nut components in-
creased the release of inflammatory
mediators including prostanoids, inter-
leukin-6, and tumor necrosis factor-� (1).
Increased oxidative stress and inflamma-
tion are also associated with glomerular
damage and increased UAER (2). There-
fore, the inflammatory mediators pro-
duced with betel nut chewing could be
responsible.

In conclusions, betel nut chewing is
independently associated with increased
UAER and albuminuria in Taiwanese type
2 diabetic male patients in this cross-
sectional observation. However, future
prospective longitudinal studies are war-
ranted for confirmation.
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Effect of
Multifactorial
Intervention on
Diabetic Macular
Edema

C linical trials (1,2) have shown that
intensive control of blood glucose
and hypertension reduce develop-

ment of clinically significant macular
edema (CSME). Elevated HbA1c (A1C) is
a risk for persistent CSME (3). Gross pro-
teinuria is associated with a 95% increase
in the incidence of macular edema (4).
However, the effect of control of systemic
factors before focal laser photocoagula-
tion is not known. We aimed to deter-
mine whether multifactorial intervention
over 4–6 weeks before focal laser photo-
coagulation would reduce macular thick-
ness.

In a prospective nonrandomized pilot
study, 14 consecutive patients (10 men
and 4 women, aged 44–65 years) with
type 2 diabetes presenting with nonpro-
liferative diabetic retinopathy and CSME
underwent multifactorial interventions
including single or multiple modifica-
tions in oral hypoglycemic agents (n �
10), atorvastatin (n � 11), antihyperten-
sive drugs (n � 12), and losartan (n � 4)
to control A1C, fasting and postprandial
blood glucose, systolic and diastolic
blood pressure, lipid profile, and 24-h
urinary proteins. Detailed ocular exami-
nation at recruitment and 6 weeks after
interventions included fundus fluores-
cein angiography and measurement of
macular thickness using stratus optical
coherence tomography done between
12:00 P.M. and 3:00 P.M. Quantitative data
are shown as means � SD. Intergroup
comparison was performed by unpaired t
test.

At 6 weeks postintervention, we
found a statistically significant decrease in
mean A1C (8.3 to 7.62%, P � 0.01), LDL
(125.14 to 99.5 mg/dl, P � 0.001), fast-
ing blood glucose (142.07 to 117.5 mg %,
P � 0.01), systolic blood pressure
(141.43 to 126.43 mmHg, P � 0.002),
and diastolic blood pressure (87.14 to
81.54 mmHg, P � 0.001). There was sig-
nificant decrease in mean retinal thick-
ness in both central 1 mm (244.20 �

64.30 to 220.30 � 59.68 �m, P � 0.001)
and 6 mm (282.87 � 51.09 to 261.65 �
40.08 �m, P � 0.001) of the macula that
resulted in a trend toward improvement
in visual acuity (logarithm of minimal an-
gle of resolution 0.53 � 0.29 to 0.52 �
0.27).

Decreasing macular edema on optical
coherence tomography with multifacto-
rial control before laser photocoagulation
is encouraging in the management of
CSME. Reducing macular thickness facil-
itates application of a low-energy laser
beam. Previously, we found that atorva-
statin 6 weeks before focal laser photoco-
agulation reduced subfoveal migration of
lipids in patients with macular edema and
dyslipidemia (5). We propose larger stud-
ies to determine the role of optimizing
systemic factors before laser in CSME.
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The �8503 G/A
Polymorphism of
the Adiponectin
Receptor 1 Gene
Is Associated With
Insulin Sensitivity
Dependent on
Adiposity

Adiponectin has beneficial effects on
insulin sensitivity. Unexpectedly,
adiponectin knockout mice exhibit

no or only mild insulin resistance. Never-
theless, under a high-fat/high-carbohy-
drate diet, severe insulin resistance was
induced in those animals (1). Consistent
with this, recent evidence (2) suggests
that the relationship of adiponectin with
insulin sensitivity is stronger with in-
creasing adiposity. In addition, a haplo-
type in the adiponectin gene was
associated with type 2 diabetes only in
obese and morbidly obese subjects but
not in lean subjects (3).

Single nucleotide polymorphisms
(SNPs) of the genes encoding adiponectin
receptor (ADIPOR) 1 and 2 were associ-
ated with type 2 diabetes (4) or pre-
diabetes phenotypes (5) in some but not
in all (6) studies. We found that the
�8503 G/A SNP of the ADIPOR1 gene
was associated with insulin sensitivity (7).
In a very recent study (6) in rather lean
subjects with a mean BMI of 21 kg/m2, no
associations with insulin sensitivity were
found. In our study (7), subjects were
more obese (BMI 26 kg/m2). This new in-
formation lead us to investigate whether
the association of the �8503 G/A SNP of
ADIPOR1 with insulin sensitivity is mod-
ulated by adiposity. If this was the case,
then this may partly explain the inconsis-
tent results regarding SNPs of ADIPOR1
and 2.

Recently reported data (7) from 502
nondiabetic Caucasians were analyzed.
Insulin sensitivity was estimated from an
oral glucose tolerance test and deter-
mined during a euglycemic-hyperinsu-
linemic clamp (n � 299). Subjects were
divided into two groups by the median
percentage of body fat (PFAT). In the
more obese group (n � 250, PFAT 27–
55%), carriers of the �8503 A allele had
lower insulin sensitivity estimated from

the oral glucose tolerance test using the
formula proposed by Matsuda and De-
Fronzo (8) (G/G, G/A, and A/A: 14.4 �
0.8, 11.9 � 0.9, and 9.2 � 1.7 arbitrary
units, respectively, P � 0.003, ANOVA)
and determined during the clamp
(0.07 � 0.005, 0.06 � 0.005, and 0.04 �
0.01 �mol � kg�1 � min�1 � pmol/l�1, re-
spectively, P � 0.007) compared with ho-
mozygous carriers of the G allele,
independent of age, sex, and PFAT. In
contrast, in the lean group (n � 252,
PFAT 7–26%), no significant relation-
ships were found (oral glucose tolerance
test: 24.6 � 1.0, 27.2 � 1.1, and 23.0 �
2.4, respectively, P � 0.60; clamp:
0.13 � 0.006, 0.13 � 0.007, and 0.12 �
0.016, respectively, P � 0.84).

In summary, we show that the A allele
of the �8503 G/A SNP of the ADIPOR1
gene is associated with less insulin sensi-
tivity only in more obese but not in lean
individuals. This finding may be impor-
tant for further studies on the relation-
ships of genetic variants of ADIPOR1 and
possibly of ADIPOR2 with metabolism.
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Tübingen, Germany. E-mail: norbert.stefan@med.
uni-tuebingen.de.

© 2006 by the American Diabetes Association.

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

References
1. Maeda N, Shimomura I, Kishida K, Nish-

izawa H, Matsuda M, Nagaretani H, Fu-
ruyama N, Kondo H, Takahashi M, Arita
Y, Komuro R, Ouchi N, Kihara S, Tochino
Y, Okutomi K, Horie M, Takeda S,
Aoyama T, Funahashi T, Matsuzawa Y:
Diet-induced insulin resistance in mice
lacking adiponectin/ACRP30. Nat Med
8:731–737, 2002

2. Martin LJ, Woo JG, Daniels SR, Goodman
E, Dolan LM: The relationships of adi-
ponectin with insulin and lipids are
strengthened with increasing adiposity.
J Clin Endocrinol Metab 90:4255–4259,
2005

3. Vasseur F, Helbecque N, Lobbens S, Vas-
seur-Delannoy V, Dina C, Clement K,
Boutin P, Kadowaki T, Scherer PE, Froguel
P: Hypoadiponectinaemia and high risk

of type 2 diabetes are associated with
adiponectin-encoding (ACDC) gene pro-
moter variants in morbid obesity: evi-
dence for a role of ACDC in diabesity.
Diabetologia 48:892–899, 2005

4. Damcott CM, Ott SH, Pollin TI, Reinhart
LJ, Wang J, O’Connell JR, Mitchell BD,
Shuldiner AR: Genetic variation in adi-
ponectin receptor 1 and adiponectin re-
ceptor 2 is associated with type 2 diabetes
in the Old Order Amish. Diabetes 54:
2245–2250, 2005

5. Wang H, Zhang H, Jia Y, Zhang Z, Craig R,
Wang X, Elbein SC: Adiponectin receptor
1 gene (ADIPOR1) as a candidate for type
2 diabetes and insulin resistance. Diabetes
53:2132–2136, 2004

6. Hara K, Horikoshi M, Kitazato H, Yama-
uchi T, Ito C, Noda M, Ohashi J, Froguel
P, Tokunaga K, Nagai R, Kadowaki T: Ab-
sence of an association between the poly-
morphisms in the genes encoding adi-
ponectin receptors and type 2 diabetes.
Diabetologia 48:1307–1314, 2005

7. Stefan N, Machicao F, Staiger H, Machann
J, Schick F, Tschritter O, Spieth C, Weigert
C, Fritsche A, Stumvoll M, Haring HU:
Polymorphisms in the gene encoding adi-
ponectin receptor 1 are associated with
insulin resistance and high liver fat. Dia-
betologia 48:2282–2291, 2005

8. Matsuda M, DeFronzo R: Insulin sensitiv-
ity indices obtained from oral glucose tol-
erance testing. Diabetes Care 22:1462–
1470, 1999

Evaluation of a
Diagnostic Algorithm
for Hereditary
Hemochromatosis in
3,500 Patients With
Diabetes

H ereditary hemochromatosis may
lead to hepatic cirrhosis, cardiomy-
opathy, diabetes, arthritis, and im-

potence (1,2) . In the Caucas ian
population, HFE gene mutations (C282Y
and H63D) are present in the majority of
patients demonstrating phenotypic ex-
pression (3–6). Conversely, the clinical
penetrance in mutation carriers is low (7).

In the precirrhotic stage, 	20% of
hemochromatosic patients demonstrate
hyperglycemia, with the prevalence in-
creasing to 
70% in the presence of liver
cirrhosis (8). Two mechanisms contribute
to the development of hyperglycemia and
diabetes. Liver iron overload leads to in-
sulin resistance, and the pancreatic �-cell
iron accumulation results in cell damage
and diminished insulin secretion (1). The
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