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— Abstract —

Background: Atherosclerosis is one of the major causes of morbidity and mortality in
patients with type 2 diabetes and pioglitazone has been reported to have antiatherogenic
effect. The aim of this study was to investigate whether pioglitazone affects carotid
intima—media thickness (IMT) and pulsatility index (PI) in type 2 diabetic patients.

Methods: A total of 40 type 2 diabetic patients were included and divided into two
groups: the pioglitazone—treated group (pioglitazone 15 mg/day with gliclazide 80~ 320
mg/day for 12 weeks) (n = 20) and control group (gliclazide 80~ 320 mg/day for 12 weeks)
(n = 20). The changes in lipid profile, insulin resistance, IMT, and Pl were monitored to
determine that pioglitazone improves cerebrovascular blood flow.

Results: The pioglitazone treatment significantly increased HDL-C, reduced triglyceride,
insulin resistance and PIl. IMT tended to decrease but the change was not significant. This
study revealed that treatment with pioglitazone was associated with the improvement of
cerebrovascular blood flow.

Conclusions: Pioglitazone appears to be effective for the improvement of cerebrovascular
blood flow in type 2 diabetic patients (J Kor Diabetes Assoc 30:96 ~ 103, 2006).

Key Words: IMT (intima—media thickness), Pl (pulsatility index), Pioglitazone, Type 2 diabetes
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Kitt (rate constant for plasma glucose disappearance) =

0.693/t12 * 100 (%/min)

HOMA-IR= fasting insulin (uU/mL) X fasting plasma

glucose (mmol/L) / 22.5

Table 1. Baseline Clinical Characteristics of Study Subjects

253 9% 2%

we] Fawe et 4%l g5

PIO-treated group Control group P
Number of patient 20 20
Sex (M/F) 11/9 12/8
Ages (yrs) 63.1 £ 7.2 64.2 £ 7.1 0.76
BMI (kg/m?) 24.3 + 4.1 24.1 = 3.0 0.44
DM duration (yrs) 74 + 7.2 7.9 + 6.2 0.67
Systolic BP (mmHg) 135.2 = 21.1 138.1 + 18.1 0.21
Diastolic BP (mmHg) 85.8 £ 16.2 88.2 = 17.6 0.62
Current smoking (%) 6 (30) 7 (35) 0.79
PHx of CVD (%) 3 (15) 3 (15) 0.84
PHx of CAOD (%) 2 (10) 2 (10) 0.93

PIO, pioglitazone; BMI, body mass index; DM, diabetes mellitus; BP, blood pressure; PHx, past history; CVD,
cerebrovascular disease; CAOD, coronary artery occlusive diease. There was no statistically significant differences

between the groups (P> 0.05).

Table 2. Baseline Biochemical Characteristics of Study Subjects

PIO-treated group Control group P
Fasting glucose (mmol/L) 9.85 + 1.27 9.51 £ 0.96 0.30
Postprandial 2hr glucose (mmol/L) 12.44 £ 2.40 12.64 £ 1.05 0.73
HbAc (%) 9.0 £ 2.3 8.8 £ 2.2 0.23
TC (mmol/L) 5.22 = 0.69 5.10 £ 0.71 0.48
TG (mmol/L) 2.24 + 0.41 2.10 £ 0.42 0.62
HDL-C (mmol/L) 0.92 £ 0.20 0.88 £ 0.18 0.16
LDL-C (mmol/L) 3.85 + 0.44 3.80 £ 0.53 0.94
FFA (mmol/L) 0.68 £ 0.25 0.66 £ 0.30 0.51
Fibrinogen (g/L) 4.32 £ 0.82 4,21 £ 0.91 0.27
PAI-1 (ng/mL) 43.1 £ 7.3 43.9 = 7.3 0.69
ISI (%/min) 1.3+ 14 1.3 £ 1.1 0.57
HOMA-IR 9.75 = 3.12 9.70 £ 1.14 0.49
Insulin (ulU/mL) 20.22 £ 8.35 20.77 £ 6.29 0.72

PIO, pioglitazone; TC, total cholesterol; TG, triglyceride; HDL-C, high density lipoprotein—cholesterol; LDL-C,
low density lipoprotein cholesterol; FFA, free fatty acid; PAI-1, plasminogen activator inhibitor—1; ISI, insulin
sensitivity index; HOMA-IR, homeostasis model assessment of insulin resistance. There was no statistically

significant differences between the groups (Z > 0.05).
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Table 3. Changes in Clinical and Biochemical Characteristics

PIO treated group (N = 20)

Control group (N = 20)

Before After P Before After P
BMI (kg/m®) 243 £ 4.1 251 £ 40 0.19 24.1 £ 3.0 24.7 £ 3.3 0.69
Systolic BP (mmHg) 135.2 £ 31.1 135.2 £ 26.4 0.63 138.1 £ 28.1 135.3 £ 25.8 0.58
Diastolic BP (mmHg) 85.8 £ 16.2 84.5 = 18.3 0.46 88.2 £ 17.6 85.6 = 19.3 0.49
Fasting glucose (mmol/L) 9.85 + 1.27 7.95 £ 1.03x < 0.01 9.51 £ 0.96 747 £ 0.74+ < 0.01
PP 2 hr glucose (mmol/L) 12.44 £ 2.40 10.32 £ 1.93« < 0.01 12.64 £ 1.05 1047 £ 094% < 0.01
HbAic (%) 9.0 £ 2.3 7.1 £ 1.3« 0.02 8.8 £ 2.2 7.1 £ 1.2« 0.02
TC (mmol/L) 5.22 £ 0.69 5.18 £ 0.68 0.25 5.10 £ 0.71 5.06 £ 0.74 0.37
TG (mmol/L) 2.24 £ 041 187 041« 0.04 2.10 £ 0.42 1.97 £ 0.26 0.13
HDL-C (mmol/L) 0.92 £ 0.20 1.02 £ 0.16% 0.03 0.88 £ 0.18 0.91 £ 0.21 0.23
LDL-C (mmol/L) 3.85 £ 0.44 3.79 £ 047 0.62 3.80 £ 0.53 3.75 £ 046 0.47
FFA (mmol/L) 0.68 £ 0.25 056 £ 022« 0.04 0.66 £ 0.30 0.62 £ 0.21 0.15
Insulin (ulU/mL) 20.22 £ 8.35 1294 + 531+ 0.02 20.77 £ 6.29 18.17 £ 6.82 0.26
Fibrinogen (g/L) 432 £ 0.83 3.98 = 0.81 0.28 4.21 £ 0.91 3.96 £ 0.81 0.85
PAI-1 (ng/mL) 43.1 £ 7.3 36.2 £ 95 0.33 439 £ 73 37.2 £ 6.1 0.24

*? < 0.05 before vs. after treatment in each group.
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Table 4. Changes in Insulin Sensitivity and

Resistance

PIO treated group (N = 20)

Control group (N = 20)

Before After P Before After P
IST (%/min) 1.3 £ 0.7 1.9 £ 1.0% 0.04 1.3 £ 1.1 1.5 £ 09 0.38
HOMA-IR 9.75 £ 3.12 6.24 £ 3.98+« 0.03 9.70 £ 1.14 852 = 487 0.15
*/2 < 0.05 before vs. after treatment in each group

Table 5. Changes in IMT

PIO treated group (N = 20) Control group (N = 20)

Before After P Before After P
Lt side AVG IMT (mm) 0.91 £ 0.03 0.91 £ 0.01 0.35 0.92 £ 0.03 0.93 £ 0.01 0.76
Rt side AGV IMT (mm) 0.83 £ 0.03 0.82 £ 0.01 0.56 0.87 £ 0.03 0.89 = 0.01 0.58
Lt side Max IMT (mm) 1.15 £ 0.05 1.09 £ 0.02 0.21 1.07 £ 0.05 1.05 £ 0.02 0.41
Rt side Max IMT (mm) 1.02 £ 0.04 0.93 £ 0.04 0.17 0.96 £ 0.04 0.96 =+ 0.04 0.84

Lt, left; Rt, right; AVG, average; MAX, maximum; IMT, intima—media thickness. There was no significant difference after

treatment in both groups (# > 0.05).
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Fig 1. BA PI and mean MCA PI are decreased significantly in pioglitazone treated group. BA, basilar artery MCA, middle

cerebral artery; PI, pulsatility index.

* P < 0.05 before vs. after treatment in each group.
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