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we do not find it too surprising that Timp-3 KO mice were
able to recognize visual cues.

The results of the open-field test indicated that habituation
was functional in WT mice, but seemed to be lacking in KO
mice. This may be because KO mice were unable to re-
member the environment over time, and thus could not
habituate during the test period. It is also possible that the
KO mice had a neurological disorder that will impair both
memory and habituation.

Timp-3 has been shown to have various functions in
previous reports that described other phenotypes of Timp-3
KO mice. For example, at the age of 21 months, Timp-3 KO
mice exhibited left ventricular enlargement similar to that
observed in dilated cardiomyopathy, cardiac muscle cell hy-
pertrophy, and contractile dysfunction.”’ Others reported
that Timp-3 KO mice exhibited a spontaneous air space
enlargement in the lung, and enhanced collagen degradation
in the peribronchiolar space.’® In addition, Timp-3 was re-
portedly involved in apoptosis, cell proliferation, inhibition
of cell proliferation, and angiogenesis. However, this study
showed for the first time that Timp-3 deficiency impaired
_cognitive dysfunction, potentially through the deregulation
of ECM homeostasis within the brain.
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Table 1 Anthropometric and bioclinical subject profiles

Age(years) 202+12
Body mass index (kg/m?) 20522
Body fat percent{%) 294+54
Body fat mass(kg) 154+45
Body lean mass(kg) 337+31
Fasting plasma glucose (mg/dl) 85672
Fasting plasma insulin (uU/m/) 69+43
Hemoglobin Aic(%) 47+03
HOMA-IR 1510
Leptin{ng/ml) 95141
Adiponectin (u#g/m/) 109439

Plasminogen activator inhibitor-1(ng/ml) 175%85

MeantSD. n=85. HOMA-IR : homeostasis model assess-
ment of insulin resistance
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st REE L. AEOSHIE, 7THEORFELED
51 HY7: ) FHoOERAMRELEREEZELITL
7o, BEFEZOERE. HETHAREMESEYICE
WENTOLAEMTOERREEFEL AV, B E
EELYVOZEEFZOGHELHRL, £t H2#k
MLTIHSZ Y OBEREYHH L. REZODH
HEE, TAME—- kb, EOE @ W
W), FEE (Bt W), SmBEDRCLT
SFA), —fliAfafiglinE (LT MUFA), Zffiffa
MBS (LLF PUFA), €43 vyBLUIAT0E
SH L7 ZoEd, TAMF-FEEQHHTHE
Wi NF—% l A4 ERESORERTRLLC
), BT ANF—IxT 5 IRKBEOEZAN
¥R BPHEALK BWHRERL SFA X%
NFE—HERZ A VF—12xd 5 SFA T4 )V F—
O E &, LT MUFA, PUFA 122w T b D,
MUFA =3 ) ¥—H, PUFA = A ¥—H, P/S
(SFA 2%t A PUFA OEE) IZoWT e L7
b, FMET R EHRAEOREILS ArSELN
7.

AT EEET Y 7 b SPSS15.0 for Windows % {1
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Table 2 Daily dietary intake in 85 young women

Mean=®SD References”
Nutrients
Energy (kcal) 1,568+336 1,659
Energy density (kcal/g) 095022 092
Carbohydrates(g) 21524490 2235
Protein(g) 5531120 62.2
Fat(g) 51.2%+140 535
Saturated fatty acid(g) 140+4.2 —
Monounsaturated fatty acid(g) 176+52 —
Polyunsaturated fatty acid(g) 11.0£34 —
Carbohydrate (% energy) 549146 56.1
Protein(% energy) 142+18 15.2
Fat(% energy) 202143 287
Saturated fatty acid(% energy) 8015 —
Monounsaturated fatty acid(% energy) 100£18 —
Polyunsaturated fatty acid/Saturated fatty acid 08+1.0 —
Foods
Grain(g) 336011044 3760
Sugar and/or sweeteners(g) 54+34 59
Pulses(g) 32.7+31.1 497
Vegetables(g) 1730804 2230
Fruit{g) 90.8+85.1 83.1
Fish and shellfish(g) 3831252 63.5
Meat (g) 66.9+34.2 84.9
Milk and/or dairy products(g) 1499+994 96.8
Oil and fat(g) 11.3+49 120
Confections(g) 565+37.8 289
Preferred beverages(g) 602.6+3180 4737

* References were data on women aged 20 to 29 years in the 2004 National

Nutrition Survey in Japan

Table3 Spearman's correlations of HOMA-IR with dietary factors

Nutrient r Food r
Energy (kcal) 0.16 Grain 0.14
Energy density (kcal/g) 012 Sugar and/or sweetener 0.18
Carbohydrates (g) 0.11 Pulses -025"
Protein(g) 006 Vegetables -022"
Fatty acid (g) 0.24 Fruit -004
Saturated (g) 0.25 Fish and shellfish 001
Monounsaturated(g) 0.26* Meat 008
Polyunsaturated (g) 0.19 Eggs -005
Carbohydrate (% energy) -0.10 Milk and/or dairy products 0.16
Protein (% energy) -0.16 Oil and fat 0.02
Fat(% energy) 0.17 Confections 003
Saturated fatty acid(% energy) 0.23" Preferred beverages 0.10
Beta carotene potency (ug) -0.17 Seasonings -020
* p<005. n=85
-— 273 —
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Fig.1 Correlation between HOMA-IR and dietary factors in young Japanese

women
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Table4 Anthropometric, biochemical, and dietary parameters stratified by insulin resistance after

adjustment for body fat percentage

Normal(n=56) Median(n=17) High(n=12)
HOMA-IR 09404 19+02 33%+12
Body fat percent(%) 285+48 294%50 33669
BMI (kg/m?*) 204+0.2 20.1£04 216+05°
Fasting plasma glucose (mg/d/) 830+08 89.7+15° 924%+19°
Fasting plasma insulin (#U/m/) 47%03 88+05° 142+07¢
Plasminogen activator inhibitor-1(ng/m/) 165+1.0 161£18 238+22°
Energy (kcal) 1533+43 147878 1,859197¢
Carbohydrate(g) 2106+64 2023+115 2545+14.3%
Fatty acid(g) 492+18 497133 626+41°
Saturated {(g) 132£05 139+10 178+12°
Monounsaturated (g) 16807 175+12 215%15°
Saturated (% energy) 7.7+02 84103 88+04*
Grain(g) 3261+134 3039+24.1 4274+30.1°
Milk - dairy products{g) 140.1+13.1 1326%+236 220.3+294°

Mean=®SE. Normal insulin resistance was defined as HOMA-IR<1.6 and high as =25, based on
criteria in the 2007 Treatment Guide for Diabetes edited by the Japan Diabetes Society. a: p <0.05,

b:p<00l1, ¢: p<0.001 versus Normal group

Table 5 Stepwise multiple logistic regression analysis for HOMA-IR

Model

B SE(B) p value

1
Body fat mass(kg)
Saturated fatty acid(g)
Vegetables(g)

0.26

0.000

0.0001 0.000 0.000
0065 0.023 0.006
—-0.003 0.001 0.020

2
Body fat mass(kg)
Saturated fatty acid(g)
Beta carotene potency (ug)

0.25

0.000

0.0001 0.000 0.000
0.066 0.023 0.005
-0.0002 0.000 0.023

3
Body fat mass (kg)
Milk and/or dairy products(g)
Vegetables{g)

0.27

0.000

0.0001 0.000 0.000
0.003 0.001 0.003
- 0003 0.001 0.007

Body fat mass measured using DXA, plasma levels of leptin, plasminogen

activator inhibitor-1, and adiponectin were included in all models. In addition to
the 3 variables, model 1 included all nutrients and all food, model 2 included alt

nutrients, and model 3 included all food

AFT YN HEDOSFA 24 &R, BHBoTPTL
SFA QHEHAEPHENBEVWERETH LY. —HKIZ
SFA L E2ITWHEIEEINL Z LPE 0, SFA
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BIEILDVWERO 1 2EE 26150, KHEO
HRTIHERFEBAT BT L2FEROLEIZILN
IO FHEREIL 15 TH o7 4 v R VIR
e SFA L OMBRICETAIEEL LT, FEERE

BT 5 SFA BRI OMANIZEER A ) ViRED
FREEELEORENRH AP, SFA £ MUFA
BOEF IR TE, BEZPEHEZIIBNT
MUFA T YA Y ERSFEIEEL 2 2o 7285
SFARTA VAY VIBREUWPSETL, 74, #EHE
BB AA72S 2 TMUFA Bl 2+ L of %
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Abstract

Saturated Fat and Vegetable Intake Associated with Insulin Resistance in Young
Japanese Women

Mari Honda", Chigusa Date*"?, Bin Wu", Kazuhisa Suzuki*? Keisuke Fukuo™?,

and Tsutomu Kazumi*?

*' Open Research Center for Studying Lifestyle-Related Diseases, School of Human Environmental Sciences,
Mukogawa Women's University, Nishinomiya, Japan
* Department of Food Sciences and Nutrition, School of Human Environmental Sciences,
Mukogawa Women's University, Nishinomiya, Japan

To determine whether diet is associated with obesity-independent insulin resistance, we studied how
dietary content and caloric intake relate to insulin resistance in 85 women college students aged 18-22 years.
Subjects were weighed daily during the seven-consecutive-day dietary assessment. Insulin resistance was
measured using homeostasis model assessment (HOMA-IR) and body composition was determined by dual-
energy X-ray absorptiometry (DXA). Twelve (14%) of the 85 had HOMA-IR of =25 and consumed more
energy, carbohydrates, protein, and fat-specifically, saturated fat-than did those with HOMA-IR of <1.6.
In stepwise multiple regression analysis including all nutrients as independent variables, body fat mass,
saturated fat, and beta carotene potency (inverse) were significant determinants of HOMA-IR independent
of leptin, adiponectin, and plasminogen activator inhibitor-1. Dairy products and vegetables (inverse) were
significant independent predictors of HOMA-IR in multiple regression analysis including all foods as
independent variables. Our results suggest that vegetable intake should be increased and saturated fat{dairy
product)intake decreased to lower insulin resistance in young womer.

J. Japan Diab. Soc. 52(4) @ 271~278, 2009
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Pleiotropic Effects of Mitiglinide in Type 2
Diabetes Mellitus

H Konya, M MiucHi, K KonisHi, E Nacal, T Ueyama, Y KusuNoki, Y KIMURA,
Y NAKAMURA T Isnikawa, C InokucHi, T Katsuno, T HAMAGUCHI, | MIYAGAWA
AND M Namsa

Division of Diabetes and Metabolism, Department of Internal Medicine, Hyogo College of
Medicine, Nishinomiya, Hyogo, Japan

This study investigated the effects of
mitiglinide in 16 patients with type 2
diabetes mellitus treated with 30 mg/day
mitiglinide, divided into three doses given
just before each meal, for approximately
12 months. A 450 kcal meal tolerance test
was performed at baseline and after 3, 6
and 12 months, and levels of plasma
glucose and immunoreactive insulin were
measured. Various parameters of glucose
metabolism and lipid metabolism,
urinary albumin and markers of
atherosclerosis, coagulation and
fibrinolysis were also determined.
Mitiglinide showed a rapid stimulatory

effect on insulin secretion and reduced the
levels of plasma glucose. The free fatty
acid level significantly decreased at 60
min after the meal tolerance test.
Mitiglinide also significantly lowered
glycosylated haemoglobin and raised 1,5-
anhydroglucitol after 6 months, and
significantly decreased urinary albumin
after 12 months. These data indicate that
mitiglinide may have beneficial effects
not only on glycaemic control but also on
lipid metabolism and wurinary albumin
excretion, and may have a role in the
prevention of the vascular complications
of diabetes.

1-_KEY WORDS TYPE 2 DIABETES M Lsz, MITIGLINIDE, MEAL TOLERANCE resr, GLYCAEMIC CONTROL,"‘

me meousm, URINARY ALBUMIN

Introduction
Patients with diabetes mellitus are at
increased risk from cardiovascular-related
morbidity and mortality compared with
healthy individuals.! An association
between the post-prandial state of
metabolism and atherogenesis has been
demonstrated*? and has also been observed
in patients with diabetes mellitus.%5 It has
been  suggested that post-prandial

This work was presented in part at the 67th Conference of
the American Diabetes Association held in Chicago,
1llinois, USA, on 22 — 26 june 2007.

hyperglycaemia may be an independent risk
factor for cardiovascular disease.® Moreover,
large-scale clinical trials such as the Diabetes
Epidemiology: Collaborative analysis Of
Diagnostic criteria in Europe (DECODE)
study have shown that post-prandial
hyperglycaemia is a risk factor for
arteriosclerosis, independent of other risk
factors such as hypertension and
hyperlipidaemia.”® In the Study to Prevent
Non-Insulin-Dependent Diabetes Mellitus
(STOP-NIDDM), treatment with an o-
glucosidase inhibitor in patients with
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impaired glucose tolerance not only reduced
conversion to type 2 diabetes, but was also
associated with a reduction in the risk of a
cardiovascular event.’ These results indicate
the importance of treatment of post-prandial
hyperglycaemia in the early stages of
diabetes mellitus. Although sulphonylureas
have been commonly used for the treatment
of diabetes mellitus, they do not act rapidly
enough to increase glucose-stimulated
insulin secretion after a meal and are,
therefore, insufficient to control post-
prandial hyperglycaemia. Since it has been
shown that sulphonylureas can easily cause
prolonged hypoglycaemia and weight gain,
they must be used carefully in the early
stages of type 2 diabetes mellitus.10}!
Mitiglinide calcium hydrate, a derivative
of benzylsuccinic acid, closes ATP-dependent
K* channels by selectively binding to the
sulphonylurea receptor on pancreatic B-cells,
which leads to opening of the voltage-
dependent calcium channels and induces
insulin secretion.’? The pharmacokinetic
properties of mitiglinide include rapid
absorption and  elimination.  Thus
mitiglinide provokes a rapid and short-
acting insulin secretion that improves post-
prandial  hyperglycaemia, - mimicking
normal physiological insulin secretion and
glucose metabolism in healthy individuals.
Due to its shorter duration of action,
mitiglinide has a low risk of hypoglycaemia
compared with other insulin secretagogues.*?
Moreover, it has been reported that the
suppression of post-prandial hyper-
glycaemia with mitiglinide prevents post-
prandial increases in oxidative stress and
markers of inflammation in patients with
diabetes mellitus.!* In the present study in
patients with type 2 diabetes mellitus, the
effects of mitiglinide on fasting and post-
prandial plasma glucose were investigated
together with its pleiotropic actions on

various parameters of lipid metabolism and
urinary albumin excretion, and on markers
of atherosclerosis, coagulation and
fibrinolysis.

Patients and methods
PATIENTS

Patients with type 2 diabetes mellitus who
were routinely and regularly attending the
Diabetes Clinic of Hyogo College of
Medicine, Hyogo, Japan, were recruited to
the study between November 2004 and
March 2006. The study protocol was
approved by the Institutional Review Board
of Hyogo College of Medicine and written
informed consent was obtained from all the
study participants.

MITIGLINIDE TREATMENT

Each patient received 30 mg/day mitiglinide,
divided into three doses given just prior to
each meal, for apptoximately 12 months.
Patients continued on their usual
treatment/diet and exercise during the
course of the study. No additions or changes
to other hypoglycaemic agents,
antihypertensive agents, antiplatelet agents
or antilipidaemic agents were made during
the study period.

ASSESSMENTS

Meal tolerance tests using meals providing
450 kcal of energy, of which 50% was
carbohydrate, 35% fat and 15% protein,
were performed at baseline and after 3, 6
and 12 months. Patients were required to fast
from 21:00 h on the day before each meal
tolerance test, For each test, plasma levels of
fasting glucose, and 30 and 60 min post-
prandial plasma glucose levels,
immunoreactive insulin (IRI) and free fatty
acids (FFAs) were determined. In addition,
the following variables were measured
before and after mitiglinide treatment using
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standard laboratory techniques: body
weight; body mass index (BMI); waist girth;
waist-hip ratio; body fat composition; blood
pressure; glycosylated haemoglobin (Hb,,);
1,5-anhydroglucitol (1,5-AG); homeostasis
model assessment insulin resistance index

(HOMA-R) and homeostasis model
assessment B-cell function (HOMA-B);!S
plasma levels of total cholesterol,

triglyceride, high-density lipoprotein (HDL)-
cholesterol, high-sensitivity ~ C-reactive
protein (hs-CRP), adiponectin, tumour
necrosis factor-o. (TNF-o), plasminogen-
activator inhibitor type 1 (PAI-1), advanced
glycation end-product (AGE; carboxymethyl
lysine), receptor for AGE (RAGE), fibrinogen;
and urinary albumin excretion. The levels of
TNE-o, PAI-1, AGE and RAGE were measured
using either a latex photometric
immunoassay kit or enzyme-linked
immunosorbent assay kit (SRL Inc., Tokyo,
Japan), according to the manufacturer’s
instructions.

STATISTICAL ANALYSIS

Data are presented as the mean * SE. The
Wilcoxon' signed-ranks. test was used to
compare: differences from baseline in all
study measurements at 3, 6 and 12 months
post-treatment. Multiple regression analysis
was performed to assess the combined
influence of variables on changes in urinary
albumin and 60-min post-prandial FFA
levels in patients with type 2 diabetes
mellitus treated with mitiglinide for 12
months. A P-value < 0.05 was considered to
be statistically significant. All the statistical
analyses were performed using StatView
]-5.0 software (SAS Institute Inc.,, Cary, NC,
USA).

Results
A total of 16 patients with type 2 diabetes
mellitus were included in the study. Their

characteristics and laboratory parameters at
baseline are given in Table 1.

Treatment with mitiglinide for 12 months
significantly reduced 30 and 60 min post-
prandial plasma glucose levels from 203.0 +
8.2 to 186.0 + 8.4 mg/dl (P < 0.05) and from
241.9 + 7.3 to 205.8 + 10.6 mg/dl (P < 0.005),
respectively (Fig. 1A). In addition,
mitiglinide therapy significantly increased
30 and 60 min post-prandial IRI levels from
14.6 £2.0t0 31.1 £ 5.0 pnU/ml (? < 0.001) and
from 21.4 £ 3.2 to 28.2 + 3.6 pU/ml (P <
0.05), respectively (Fig. 1B). Statistically
significant improvements in Hb,, and 1,5-
AG were observed after 3 and 6 months of
treatment; however, these levels showed only
a tendency for improvement after 12 months
(Hb,,. 7.5 £ 0.2% compared with 7.0 £ 0.2%;
1,5-AG 6.1 + 1.1 pg/ml compared with 8.9 +
1.6 pg/ml) (Fig. 2).

No significant changes were observed in
body weight, BMI, waist" girth, waist-hip
ratio, body fat composition or systolic and

TABLET: .
‘Baseline characteristics and laboratory

parameters of the patients with type 2
diabetes mellitus who were included in
the study (n = 16) . .

Age (years) 648+ 20
Sex
Male 12
Female 4
BMI (kg/m?) 233%10
Duration of diabetes (years) 9.7+24
Hb,,, (%) 75+02
FPG (mg/dl) 1553+ 8.3
PPG (1 h) 2419+73
IRl (uU/m) 68+1.2
FFA (mEq/l) 0.78 £ 0.06

Urinary albumin (mg/g creatinine) 27.7 + 7.2

Values are expressed as the mean + SE or number of
patients.

BMI, body mass index; Hb,,, glycosylated
haemoglobin; FPG, fasting plasma glucose; PPG,
post-prandial glucose; IRI, immunoreactive insulin;
FFA, free fatty acid.
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FIGURE 1: (A) Post-prandial plasma glucose levels and (B) post-prandial
immunoreactive insulin levels in patients with type 2 diabetes mellitus treated with
mitiglinide for 12 months (n = 16; *P < 0.05, **P < 0.005 and ***P < 0.001 versus
baseline; mean + SE)
A B

FIGURE 2: Levels of (A) glycosylated haemoglobin (Hb,, yand (B) 1,5-anhydroglucitol
(1,5-AG) in patients with type 2 diabetes mellitus treated with mitiglinide for 12
months (n = 16; *P < 0.05 versus baseline; mean + SE)

1,5-AG (ug/mi)

12

Baseline 3 6

Time (months)

diastolic blood pressure after 12 months of
treatment with mitiglinide (Table 2).

No significant changes were observed in
fasting serum lipid levels (total cholesterol,
triglyceride, HDL-cholesterol and FFAs)
(Table 3; Fig. 3A), whereas the 60 min post-
prandial FFA level was significantly reduced
from 0.52 £ 0.06 to 0.30 + 0.03 mEq/l (P <
0.01) after 12 months of treatment with

mitiglinide (Fig. 3B). Urinary albumin
excretion was also significantly reduced from
27.7 + 7.2 at baseline to 20.7 + 5.4 mg/g
creatinine at 12 months (P < 0.05) (Fig. 4).
After 12 months of treatment, HOMA-R was
reduced from 2.6 + 0.5 to 2.3 + 0.4, and
HOMA-B was increased from 29.7 + 6.2 to
33.4 + 11.5; however, these changes were not
statistically significant (Table 4). Treatment
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Parameter Baseline After mitiglinide treatment

Body weight (kg) 60.7 £ 2.4 61.6 2.1
Body mass index (kg/m?) 23.3+1.0 23.7+1.0
Waist girth (cm) 829+24 828120
Waist--hip ratio 0.92 + 0.01 0.93 + 0.01
Body fat composition (%) 241124 246+1.8
Systolic biood pressure (mmHg) 125.6 £ 4.9 1224 +4.3
Diastolic blood pressure (mmHg) 724 +3.2 70.2+3.2

Values are expressed as the mean + SE.
No statistically significant between-group differences were found for any of the parameters (P > 0.05;
Wilcoxon signed-ranks test).

TABLE 3:
Fasting serum Ilpld Ievels in the patlents with type 2 dlabetes mellltus treated with

‘mitiglinide for 12 months (n=16)

Parameter Baseline After mitiglinide treatment
Total cholesterol (mg/dl) 219.1+8.3 2229 +10.6
Triglycerides (mg/dl) 117.4£13.7 119.1 £ 125
HDL-cholesterol (mg/dl) 58.3+ 3.6 58.6 £3.8

Free fatty acids (mEq/l) 0.78 £ 0.06 0.72 £0.07

Values are expressed as the mean + SE.

No statistically significant between-group differences were found for any of the parameters (P > 0.05;
Wilcoxon signed-ranks test).

HDL, high density lipoprotein.

FFA (mEqg/)
o
w
1

FFA (mEq/i)

Baseline 3 6 12 ' Baseline 3 6 12
Time {months) Time (months)

FIGURE 3: Levels of free fatty acid (FFA) in patients with type 2 diabetes mellitus
treated with mitiglinide for 12 months (A) after fasting and (B) 60 min after meal
tolerance test (n = 16; *P < 0.05 and **P < 0.01 versus baseline; mean + SE)
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Urinary albumin (mg/g creatinine)
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Time (months)

FIGURE 4: Urinary albumin
excretion in patients with type 2
diabetes mellitus treated with
mitiglinide for 12 months (n = 16;
*P < 0.05 versus baseline; mean £
SE)

with mitiglinide for 12 months decreased
levels of hs-CRP, TNF-¢, PAl-1, RAGE and
fibrinogen, and increased levels of
adiponectin and AGE; however, none of
these changes was statistically significant
(Table 4).

Multiple regression analysis was used to

Markers of ath'erosc!éro,sis,jcoagglation and ﬁ'bfiholy.sisrin the patients with type 2
diabetes mellitus treated with mitiglinide for 12 months (n = 16)

determine the effect of variables such as
HOMA-R, PAI-1 and AGE at baseline on
changes in the 60 min post-prandial FFA
level and urinary albumin excretion after 12
months of treatment with mitiglinide. The
results showed that the 60-min post-prandial
FFA level was reduced most commonly in
patients with a lower PAI-1 or AGE level at
baseline (Table 5) and that urinary albumin
excretion was improved most commonly in
patients with a higher HOMA-R and lower
PAI-1 levels at baseline (Table 6). No serious
hypoglycaemia was observed during the
study period.

Discussion

In the present study, mitiglinide therapy
resulted  in. a - statistically = significant
reduction in post-prandial hyperglycaemia
by significantly increasing  glucose-
stimulated insulin secretion after a meal
without causing serious hypoglycaemia. It
has been previously reported that mitiglinide
reduces post-prandial hyperglycaemia by
improving early insulin secretion in type 2
diabetes patients, mimicking normal

Marker Baseline After mitiglinide treatment
HOMA-R 2.6+0.5 23+0.4
HOMA-B 29.7+ 6.2 3341+ 11.5

hs-CRP (ng/mi) 1316.5% 581.9 719.6+108.8
Adiponectin (ug/mi) 8.6+1.0 8.8+ 1.1

TNF-a (pg/ml) 22107 1.8+0.2

PAI-1 (ng/mi) 40.7 £ 5.7 39.9-£ 3.5

AGE (mU/ml) 3.2+ 0.2 34+03

RAGE (pg/ml) 11249+ 113.0 1025.6 + 101.2
Fibrinogen (mg/ml) 2855+ 19.5 281.7 £13.8

Values are expressed as the mean + SE.

No statistically significant between-group differences were found for any of the parameters (P> 0.05;

Wilcoxon signed-ranks test).

HOMA-R, homeostasis model assessment insulin resistance index; HOMA-B, homeostasis model assessment
B-cell function; hs-CRP, high-sensitivity C-reactive protein; TNF-0, tumaur necrosis factor-o; PAI-1,
plasminogen activator inhibitor; AGE, advanced glycation end-products; RAGE, receptor for AGE.
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_iple egr smn _analySIs of changes in levels of 60-mln post—prandlal free fatty acids in

ts with type 2 diabetes mellitus treated with mitiglinide for 12 months (n = 16)
lndependent variable B SE

Standardized B Statistical significance?
PAI-1 0.006 0.002 0.541 P=0.0224
AGE 0.123 0.053 0.486 P =0.0369

2Multiple regression analysis was performed in order to assess the combined influence of variables on
changes in levels of 60-min post-prandial free fatty acids in patients with type 2 diabetes mellitus treated
with mitiglinide for 12 months. For independent variables, the baseline values were used; for dependent
variables, the change in 60-min post-prandial free fatty acids after 12 months’ mitiglinide therapy was used.
PAI-1, plasminogen-activator inhibitor type 1; AGE, advanced glycation end-products.

TABLE 6;
Multnple regressuon analys:s of changes in levels of urinary albumm in the patients with

type 2 diabetes mellitus treated with mitiglinide for 12 months (n = 16)

Independent variable 8 SE Standardized 8  Statistical significance®
HOMA-R -5.681 1.195 -0.737 P=10.0005
PAI-1 0.250  0.094 0.407 P=0.0212

aMultiple regression analysis was performed to assess the combined influence of variables on changes in
levels of urinary albumin in patients with type 2 diabetes mellitus treated with mitiglinide for 12 months. For
independent variables, the baseline values were used; for dependent variables, the change in urinary albumin

after 12 months’ mitiglinide therapy was used.

HOMA-R, homeostasis model assessment insulin resistance index; PAI-1, plasminogen-activator inhibitor type 1.

physiological insulin secretion.*¢ In addition,
due to its shorter duration of action,
mitiglinide is less likely to cause
hypoglycaemia.!® In the present study, Hb, .
and 1,5-AG levels were significantly
improved up to 6 months after initiation of
treatment; however, these statistically
significant  improvements were not
maintained at 12 months of treatment.

Sulphonylurea agents, which stimulate
basal insulin secretion for long periods, often
cause weight gain.’®!! In contrast, because it
stimulates rapid and short-lasting insulin
secretion, 12 months of treatment with
mitiglinide induced little change in body
weight, BMI, waist girth, waist-hip ratio and
body fat composition.

Previously, the effect of a glinide on post-
prandial hyperlipidaemia, as well as
hyperglycaemia, was investigated in Otsuka
Long-Evans Tokushima Fatty (OLETF) rats, a

model of spontaneous type 2 diabetes in
which early insulin secretion is impaired.
The results indicated that an increase in
early post-prandial insulin secretion induced
by glinides improved not only post-prandial
hyperglycaemia but also post-prandial
hyperlipidaemia.’*® The clinical effects of
nateglinide, which also produces rapid
insulin  secretion, on  post-prandial
hyperlipidaemia have been reported.’® No
statistically significant changes in fasting
total cholesterol, triglyceride, HDL-
cholesterol or FFAs were observed after 12
months of treatment with mitiglinide in the
present study, whereas there was a
statistically significant decrease in 60-min
post-prandial FFAs, suggesting that this drug
may reduce lipotoxicity. FFAs may cause or
aggravate type 2 diabetes mellitus and
metabolic syndrome via inhibition of insulin
action in insulin-sensitive organs such as
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