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- Abstract -

Background: Atherosclerosis is one of the major causes of morbidity and mortadlity 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
infima-media thickness (IMT) and pulsatility index (Pl) in type 2 diabetic patients.
Methods: A tfofal of 40 type 2 diabetic patients were included and divided info two
groups: the pioglitazone-tfreated 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 freatment significantly increased HDL-C, reduced triglyceride,
insulin resistance and Pl. 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).
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Kitt (rate constant for plasma glucose disappearance) = 4) A=Y L= FH
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Table 1. Baseline Clinical Characteristics of Study Subjects

PIO-treated group Control group P
Number of patient 20 20
Sex (M/F) 11/9 12/8
Ages (yrs) 63.1 + 7.2 642 + 7.1 0.76
BMI (kg/m®) 243 + 4.1 24.1 + 30 0.44
DM duration (yrs) 74 £ 72 79 £ 6.2 0.67
Systolic BP (mmHg) 1352 £ 21.1 138.1 £ 18.1 0.21
Diastolic BP (mmHg) 85.8 £ 162 882 + 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 (%) 90 + 23 88 £ 22 0.23
TC (mmol/L) 522 + 0.69 5.10 + 0.71 0.48
TG (mmol/L) 224 + 041 2.10 + 0.42 0.62
HDL-C (mmol/L) 092 + 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) 432 + 0.82 421 + 091 0.27
PAI-1 (ng/mL) 43.1 £ 73 439 + 73 0.69
IST (%/min) 1.3 + 14 13 £ 1.1 0.57
HOMA-IR 9.75 + 3.12 9.70 + 1.14 0.49
Insulin (uIU/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 (P > 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 25.1 + 40 0.19 24.1 £ 3.0 247 £ 33 0.69
Systolic BP (mmHg) 1352 + 31.1 1352 + 264 0.63 138.1 + 28.1 1353 + 25.8 0.58
Diastolic BP (mmHg) 858 + 162  84.5 £ 183 0.46 882 + 176 856 = 193 0.49
Fasting glucose (mmol/L) 9.85 + 1.27 7.95 £ 1.03* < 0.01 9.51 £ 0.96 7.47 £ 0.74* < 0.01
PP 2 hr glucose (mmol/L)  12.44 + 240 10.32 + 1.93* < 0.01 12.64 + 1.05 1047 £ 0.94* < 0.01
HbAc (%) 9.0 £ 23 7.1 £ 1.3*% 0.02 88 £ 22 7.1 £ 1.2% 0.02
TC (mmol/L) 522 +0.69 5.18 + 0.68 0.25 510 + 0.71 5.06 £ 0.74 0.37
TG (mmol/L) 224 + 041 1.87 £ 0.41* 0.04 210 £ 042 197 £ 0.26 0.13
HDL-C (mmol/L) 092 + 020 1.02 + 0.16* 0.03 0.88 + 0.18 091 + 0.21 0.23
LDL-C (mmol/L) 385 + 044 379 £ 047 0.62 380 £ 053 3.75 + 046 0.47
FFA (mmol/L) 0.68 + 025 056 = 0.22*  0.04 0.66 + 030 0.62 + 0.21 0.15
Insulin (uIU/mL) 20.22 + 835 1294 £ 531* 0.02 20.77 £ 6.29 18.17 + 6.82 0.26
Fibrinogen (g/L) 432 + 0.83 398 = 0.81 0.28 421 £ 091 396 + 0.81 0.85
PAI-1 (ng/mL) 431 £ 73 362 £ 95 0.33 439 + 7.3 372 £ 6.1 0.24

*P < 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 15 + 09 0.38
HOMA-IR 9.75 + 3.12 6.24 + 3.98* 0.03 9.70 + 1.14 852 + 487 0.15
*P < 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) 091 + 0.03 091 + 0.01 0.35 0.92 + 0.03 093 + 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 + 0.01 058
Lt side Max IMT (mm) 1.15 + 0.05 1.09 + 0.02 0.21 1.07 + 0.05 1.05 + 0.02 041
Rt side Max IMT (mm) 1.02 + 0.04 093 + 0.04 0.17 0.96 + 0.04 096 + 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 (P > 0.05).

sk ¥ Azgke] A=l Qo] [F-olst
Zol= Qi) (Table 1). T=3F E-8521 ACEI (Angiotensin
enzyme inhibitor) #|4l], ARB
receptor antagonist) 4|4, FFAA| Bl ~e}EIA] AL HIEE
T Tkl Hol7} godek T8 ", A% 247 ", 933}
G4 A4, fibrinogen, PAI-1 (Plasminogen Activator
Inhibitor-1), ISI (Insulin Sensitivity Index), HOMA-IR
(Homeostasis Model Assessment of Insulin Resistance), 21
R 35 ol Yoldl - 1 FIR Aol HolA] slske}

TEI
(Table 2).

-converting (Angiotensin

2. Maisty Sxof Ha}

AR

o 2

12% ¥ 7 2ol 3

57} GolalA] 74319t Pioglitazone o3 7-ollA]
/A, FFA, €7 557} 743191 HDL E#l~
HE2 S7RsIem tzdolis fogt H3kE HolA

=
(Table 3).

At A 241 W,

e

fvies

1ok
SAA

3. el=El My M

Pioglitazone Fo3ollA ISI7} S71ska HOMA-IR®]
A B RO A6 AR S Bl T
oA = ISI7} Z7Fslka HOMA-IR©] 743l 738k Hol
P sigion), 7 wsb} EAMoR feleA ok
(Table 4).

7} §A93L pioglitazone FodTollXl= 735 e w7}
Zasls A3e Kol EAem fofslAl eloh
(Table 5).

5. HEEAM

Pioglitazone Fo3ollA= 71A5™ (basilar artery)2]
wksAl A5 9l #-%- F=5™ (middle cerebral artery)2]
Ht vsA A9t frefsiAl Zazsigick e izl
A= 71AEme whsA Age ool s Hel Wi
49 s B U5 A 0sl ZK Aoz

uebket (Fig. 1).

o @
Pioglitazones ¥  thiazolidinedione Ald I

peroxisome proliferators-activated receptor gamma (PPAR-V)
& SR Rs 7] FRAEE Al bt 9)
=202 dHA 9o PPAR-v = E3 gl WA, 5 9
T SAIE, W3 HB AE, ka7 ool g
o] g=4473%) 28-S s pioglitazone 2+ PPAR-v &

A aolla] FA7Re] AAt e 2 o
$e ol Aoz BuHT?. Ay WawRAlA

thiazolidinedione 7|2 FE-2 Z47331=0l| o3t &t 3t
HZe] o 9l X B8elE FIp) & AoE AEsH
A2 30 mg2] pioglitazoneS 671Y F9F AH83t & 7%
Ut FAE 24givks A At 22 whiE e

‘:]_9,10)

0

30 12

- 100 -



B0 week
012 week

BA Pl(cm/s)

Control

= HRATIOIN PioglitazoneO| =AF7 MO OINj= FY —

0.9

0.8

B0 week
* 0012 week

mean MCA Pl(cm/s)

0.7

PIO Control

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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