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Effect of exercise therapy on flow-mediated dilation in type 2 diabetes
mellitus and non-diabetes patients

—Relationship with changes in body composition, glycemic control —
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ABSTRACT:

The aim of this study was to examine whether exercise therapy affected flow-mediated dilation (FMD) in the
brachial artery differently in patients with type 2 diabetes mellitus (T2DM) and those with lifestyle-related
diseases other than diabetes. The diabetes and non-diabetes groups included eight participants in each group.
Aerobic exercises were performed at least twice a week for 40 minutes per session. All parameters were measured
at the beginning and after 6 months of exercise therapy. FMD in the diabetes group was significantly improved by
exercise therapy. In contrast, there was no significant increase in FMD in the non-diabetes group. The diabetes
group did not show any significant reductions in waist circumference, body mass index (BMI), or HbA1c level, while
waist circumference and BMI in the non-diabetes group were significantly reduced after exercise therapy. Our
results demonstrated that endothelial dysfunction in T2DM was improved by exercise therapy, independent of

weight-loss or glycemic control.
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Table 1. Baseline characteristics of the participants

diabetes non-diabetes
(n=8) (n=8) p value
Gender (male / female) 2,/6 3,/5
Age (years) 62.5+ 7.1 58.0+ 6.8 0.22
Diagnosis (n)
Type 2 diabetes 8 0
Hypertension 8 3
Dyslipidemia 6 8
Obesity (BMI > 25.0kg/m?2) 6 3
VT (ml/min/kg) 11.5+1.9 12.1£1.0 0.49
VT-HR (beats/min) 98.8+12.3 105.8 £ 6.5 0.18
VT-load (watts) 54.8 £ 6.9 55.3+ 8.7 0.90
Average number of steps per day (step)
1 month 6347+ 1119 7137 £ 945 0.15
2 month 6335 + 837 7292 + 1047 0.06
3 month 6226 + 846 6950 + 1034 0.15
4 month 6213 + 1085 7124 + 696 0.07
5 month 6215+ 1303 7195+ 1112 0.13
6 month 6120+ 1126 6956 + 984 0.14
Medications (n)
Insulin injection 2
Sulfonylureas 3
Alpha-glucosidase inhibitors 1
Thiazolidine derivatives 2
Biguanides 1
Calcium channel blockers 3
Angiotensin II receptor blockers 4
Diuretics 1
Beta-adrenergic receptor antagonists 1 1
Hydroxymethylglutaryl-CoA reductase inhibitors 1
None 2

Values are presented as the mean + SD. p value ; student’s t-test.
VT: Ventilation threshold, VT-HR: Heart rate at the VT point, VT-load: Bicycle ergometer load value at the VT point
There were participants whose medication content were duplicated.
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Table 2. Changes from baseline in the evaluation criteria of each group at 6 months

diabetes non-diabetes

baseline 6 months p value baseline 6 months p value
0,
égMD 31+1.2 4.9+1.7 0.01 3.2+1.5 44+1.2 0.09
CAVI 8.2+0.7 8.6+1.0 0.22 83+1.6 84+1.3 0.70
BMI

27.1+35 26.9+4.2 0.63 24.9+2.6 23.6+2.1 0.03
(kg/m?2
Xﬁftmmum%mnw 92.7+ 7.4 90.3+9.4 0.20 86.8 + 8.0 83.4+ 6.0 0.04
HbAlc

Bx1. ox0. . - -
o 6.8+1.1 6.5+0.7 0.31
Triglycerides 148.8 + 40.5 127.6+59.1  0.28 140.6 + 60.2 135.1+£45.9  0.72
(mg/dL)
HDL-C 479+85% 56.5+12.3 0.03 65.4+13.9 64.7+14.2 0.86
(mg/dL)
LDL-C 136.4 + 34.8 137.5+21.6  0.94 144.1+62.6  130.4+31.3  0.49
(mg/dL)

Values are presented as the mean + SD.
p value ; baseline vs. 6 months, paired t-test.

diabetes group vs. non-diabetes group; #: p<0.05. student’s t-test.
FMD: flow-mediated dilation; CAVI: Cardio-ankle vascular index; BMI: body mass index; HDL-C: high-density
lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol
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