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Abstract

Endothelial dysfunction is regarded as an early stage of atherosclerosis, and plays a role in the development of

atherosclerotic diseases. Insulin resistance is related to the atherosclerotic process. In this study, we examined the association

between endothelial function and insulin resistance in 48 subjects with type 2 diabetes. In addition, the effects of pioglitazone

treatment on endothelial function and insulin resistance were investigated in a subgroup of subjects. Endothelial function of the

brachial artery was non-invasively assessed using ultrasound technique. We measured flow-mediated endothelium-dependent

vasodilation (FMD) and glyceryl trinitrate-induced endothelium-independent vasodilation (GTN). Insulin sensitivity was

measured by the steady-state plasma glucose (SSPG) method. High SSPG levels indicate insulin resistance. There was a

significant inverse correlation (r = �0.462, p < 0.001) between SSPG and FMD. Systolic blood pressure was inversely

correlated with FMD (r = �0.360, p < 0.013). By multiple regression analysis, insulin resistance was the sole predictor of

FMD. The effects of chronic treatment with pioglitazone were assessed in 10 subjects with type 2 diabetes. The increase in

FMD significantly correlated with the decrease in SSPG. There is a significant association between vascular endothelial

dysfunction and insulin resistance in type 2 diabetes. This result was supported by the effects of the insulin sensitizer,

pioglitazone.

# 2006 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Endothelial dysfunction is thought to be an important

early feature in the development of atherosclerosis and

occurs in subjects with type 2 diabetes mellitus [1–4].

Insulin resistance is also associated with atherosclerosis

and is observed in subjects with type 2 diabetes [5,6].

We previously reported the association between

endothelial dysfunction and insulin resistance in

patients with essential hypertension [7]. However, the

mechanisms responsible for endothelial dysfunction

and insulin resistance in hypertension might be different

from those of type 2 diabetes. Therefore, we evaluated

the relationship between endothelial dysfunction and

insulin resistance in patients with type 2 diabetes.

Thiazolidinediones, an agonist for the peroxisome

proliferator-activated receptor g (PPARg), improve

insulin resistance. If there is a significant relationship
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between endothelial dysfunction and insulin resistance,

thiazolidinediones might influence endothelial func-

tion. Therefore, we examined the effects of pioglitazone

on endothelial dysfunction and insulin resistance in a

subgroup of subjects with type 2 diabetes to verify the

relationship between endothelial dysfunction and

insulin resistance.

The main purpose of this study was to investigate

the relation between vascular endothelial dysfunc-

tion and insulin resistance in type 2 diabetes. In

addition, the influence of pioglitazone treatment was

examined.

2. Subjects and methods

2.1. Subjects

Forty-eight (30 males and 18 females) patients with type

2 diabetes were recruited in the Department of Diabetes and

Atherosclerosis of the National Cardiovascular Center. The

subjects did not have diabetic retinopathy or nephropathy.

Subjects were included on the basis of the following

criteria: age between 40 and 79 years, body mass index

(BMI) between 17 and 35 kg/m2, type 2 diabetes confirmed

by American Diabetes Association criteria [8]. Subjects

were excluded from participation if they had coronary

heart, peripheral vascular, renal, hepatic or other endocrine

diseases. Subjects were excluded if they had a resting

seated blood pressure greater than 150 mmHg systolic or

greater than 90 mmHg diastolic, or were taking anti-hyper-

tensive drugs. Diabetes duration was 5.3 � 1.9 years (3–7

years). Diabetes treatment regimens included diet alone

(27 subjects), sulfonylures (18 subjects) and metformin

(3 subjects).

The 48 subjects had an average age of 64 � 1 years, with a

mean BMI of 24.6 � 0.3 kg/m2, HbA1c of 8.6 � 0.2%, total

cholesterol of 199 � 5 mg/dl, HDL-cholesterol of 43 � 2 mg/

dl and triglycerides of 137 � 14 mg/dl. Mean systolic and

diastolic blood pressures were 131 � 3 and 74 � 2 mmHg,

respectively.

Of the 48 diabetic subjects, 10 subjects were started on a

single 15 or 30 mg-tablet of pioglitazone (Actos, Takeda

Pharmaceuticals, Tokyo, Japan) by mouth each day. Inclusion

criteria of the pioglitazone treatment were male, non-smoker,

diet alone treatment and mild to severe insulin resistance

(SSPG > 160 mg/dl). They received a mean dose of

25.5 � 2.3 mg/day (30 mg/day: seven subjects and 15 mg/

day: three subjects) of pioglitazone for 16.3 � 1.6 weeks

(10–20 weeks). The secondary assessments of endothelial

function and insulin sensitivity were performed after the

pioglitazone treatments.

The study protocol was approved by the ethics committee

of the National Cardiovascular Center. The experiments were

conducted with the understanding and the consent of each

participant.

2.2. Methods

2.2.1. Assessment of endothelial function

Using the ultrasound method, arterial endothelium and

smooth muscle function were measured by examining bra-

chial artery responses to endothelium-dependent and endothe-

lium-independent stimuli. Ultrasound measurements were

carried out based on the method described by Celermajer

et al. [9] and our method was reported previously [7]. The

assessments were performed after an overnight fast in a quiet

air-conditioned room (22–23 8C). The diameter of the brachial

artery was measured on B-mode ultrasound images, with the

use of a 10-MHz linear array transducer (ProSound SSD-

5500, ALOKA, Tokyo, Japan). The right brachial artery was

scanned in longitudinal sections 1–10 cm above the elbow,

after at least 15 min of rest in the supine position. After the

detection of the right transducer position, the skin surface was

marked and the arm was kept in the same position during the

study. All scans were recorded using a super-VHS videocas-

sette recorder (SONY, SVO-9500MD), and analyzed later.

At first, baseline measurements of the diameter were

carried out. Endothelium-dependent vasodilation (flow-

mediated dilation) was determined by the scans during reac-

tive hyperemia. Because flow-mediated vasodilation was

mainly blocked by N-monomethyl-L-arginine (an inhibitor

of endothelial nitric oxide synthase) this dilation was regarded

as endothelium dependent [10]. A pneumatic cuff placed

around the forearm was inflated to 220 mmHg and was

deflated after 4.5 min. The diameter of the brachial artery

was scanned and recorded after deflation. After 10–15 min

rest, the second control scan of the diameter and the flow

velocity was recorded. Then, sublingual glyceryl trinitrate

spray (300 mg) was administered and 3.5–4 min later a final

scan of the diameter was recorded.

Measurements of the vessel diameter were taken from the

anterior to the posterior ‘m’ line (interface between the media

and adventitia) at endo-diastole, coincident with the R wave

on a continuously recorded electrocardiogram. The diameters

at four cardiac cycles were measured for each scan, and these

results were averaged. Determinations of the flow-mediated

dilation were carried out 45–60 s after the cuff release to

measure a maximum diameter. Vasodilation by reactive hyper-

emia (flow-mediated dilation, FMD) or glyceryl trinitrate

(GTN) was expressed as the percent change in diameter

compared to the baseline values.

2.2.2. Insulin sensitivity test

Glucose utilization in response to insulin was evaluated by

a modified steady state plasma glucose (SSPG) method

[6,7,11] using Sandostatin (octreotide acetate; Novartis,

Basel, Switzerland) after an overnight fasting for at least

12 h. Sandostatin (9.8 pmol in bolus followed by a constant

infusion of 73.5 pmol/h) and Novolin R insulin (Novo Nordisk

S/A, Tokyo, Japan, 45 pmol/kg [7.5 mU/kg] in a bolus fol-

lowed by a constant infusion at a rate of 4.62 pmol/kg/min

[0.77 mU/kg/min]) were infused intravenously for 120 min.

M. Suzuki et al. / Diabetes Research and Clinical Practice 76 (2007) 12–17 13



Download English Version:

https://daneshyari.com/en/article/2798981

Download Persian Version:

https://daneshyari.com/article/2798981

Daneshyari.com

https://daneshyari.com/en/article/2798981
https://daneshyari.com/article/2798981
https://daneshyari.com

