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compared with the low response group (3.28 & 0.27 vs.
2.23 + 0.10, p = 0.0022). These results indicate that the
diabetic patients in the high response group had delayed
insulin secretion, but both early phase insulin secretion and
the total insulin response were maintained after improve-
ment of glucotoxicity.

Since insulin sensitivity influences the response of
insulin, the ratio of 1.I. to HOMA-IR (LIL/HOMA-IR ratio)
is often used to evaluate pf-cell function [18, 19].
The LI/HOMA-IR ratio of the high response group

**
0.20 +
0.15
«
<
0.10
O
I -
0.05
N
1.1.=0.4 1.1.<0.4

Fig. 3 1.I/HOMA-IR ratio of the high response group and the low
response group. Data are the mean &= SEM. **p < 0.0001

(0.165 =+ 0.023) was significantly higher than that of the
low response group (0.073 = 0.006, p < 0.0001) (Fig. 3).

Clinical characteristics of the individuals with LI > 0.4
in OGTT are shown in Table 2. Duration of diabetes was
less than 1 year in 5 patients, but longer than 10 years in 9
patients. Patients with shorter duration tend to have higher
L1 among this group. Strikingly, one showed an NGT
pattern and three a IGT pattern in OGTT after treatment of
glucotoxicity. Their ACPRs were 3.9, 4.0, 3.5, and 6.0,
respectively, indicating their insulin secretion capacity was
conserved.

After discharge, 13 of the 17 patients in the high
response group were followed at Osaka University Hospital
for at least 6 months. At the 6-month assessment, 4 of the
13 (30.8%) patients were still being treated with diet alone
(Table 2). Their mean HbAlc at the 6-month assessment
was 6.2 £ 1.1%.

Discussion

The insulin response to glucose is diminished in type 2
diabetic patients, even after glycemic control has been
improved by the treatment of hyperglycemia [7, 8]. The
persistence of an impaired insulin response after treatment
of hyperglycemia is explained, at least partly, by the role of
genetic factors [1]. In accordance with previous reports, the
early phase insulin response was impaired (LI < 0.4) in
nearly 90% of our diabetic patients. Interestingly, we found
that 10% of the diabetic patients exhibited normal LL
values (LI > 0.4) after intensive treatment of diabetes.
These patients were characterized by visceral obesity and

Table 2 Clinical characteristics

of the individuals with Sex Age Duration (years) BMI (kg/mz) HbAlc (%) ACPR (ng/ml) LL Medication
LL = 04 in OGTT I M 65 15 25.7 8.4 3.1 0.406 Insulin

2 F .55 13 259 9.6 1.7 0.413 Insulin

3 F 32 32.4 8.3 ND 0.420 OHA

4 M 57 13 217 7.2 4.0 0.420 Diet

5 M 64 12 229 8.4 2.9 0.425 Insulin

6 M 33 12 26.1 10.3 1.8 0.438 OHA

7 F 71 31 20.5 76 32 0.441 OHA

8 F 65 13 243 76 26 0.447 OHA

9 F 64 10 27.4 10.4 2.9 0.458 Insulin

10 F 34 1 483 6.7 ND 0.467 Not followed

11 M 62 5 26.6 8.1 3.2 0.496 Not followed
HbAlc: the data on admission 122 M 22 0 34.1 15.0 3.9 0.529 Diet
Medication; at the 6-month 13 M 67 3 27.6 13.1 2.7 0.553  Insulin
assessment after discharge 14 F 58 0 38.4 79 3.7 0.708 Not followed
® In this patient, OGTT showed  15° M 35 0 42.8 8.2 4.0 0.744 Diet
:“NGT pattern 16 F 70 10 26.1 10.9 35 0.891 Diet

In these patients, OGTT 17 M 62 29.3 79 6.0 1.198  Not followed

showed a IGT pattern

@_ Springer
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insulin resistance. We previously reported a positive cor-
relation between the I.I. and BMI after control of gluco-
toxicity [13]. However, there was a significant difference
of the 1.I/HOMA-IR ratio between the high response group
and the low response group, so the high LI of the high
response group- cannot be simply explained by stronger
insulin resistance.

Our results indicate the existence of a group of diabetics
with a normal insulinogenic index after treatment of gluco-
toxicity. This finding could be interpreted in two ways. It is
possible that their insulin response remained normal during
the initial hyperglycemic stage, but another possibility is that
their insulin secretion was improved to normal by amelio-
ration of the diabetic state. We did not directly test the insulin
response before treatment, so neither of these possibilities
can be excluded. However, itis very unlikely that the insulin
response was normal in diabetic patients who had an HbAlc
exceeding 8%. We think that the reduction of glucotoxicity
was highly beneficial for this group and that their response
improved after treatment. In fact, some patients in this group
showed an NGT or IGT pattern in OGTT after treatment of
glucotoxicity. This group could be described as having the
glucotoxicity type of diabetes.

The glucagon test showed that ACPR was maintained in
the high response group, indicating the possibility that diet
therapy was effective in this group. In fact, about 30% of
the patients maintained good glycemic control for
6 months after discharge with diet alone. The clinical
course of diabetes and the appropriate treatment for this
group should be further examined in a larger cohort.

In summary, we detected the existence of a group of
diabetics in whom the insulinogenic index was in the
normal range after treatment of glucotoxicity. These
patients were characterized by visceral obesity and insulin
resistance, and in some patients beta cell function including
early phase insulin secretion could be recovered, leading to
the stage of IGT or NGT. Further studies will be necessary
to clarify their clinical features, course after treatment, and
genetic background.
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Association between polymorphisms of TCF7L2 and

type 2 diabetes with special reference to incretin action
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Abstract
TCF712 is a Wnt signaling —associated transcription factor and is ubiquitously expressed.
Polymorphisms in the TCF7L2 gene exhibit the strongest association with type 2 diabetes
among approximately twenty susceptibility gene variants identified to date. Although the
mechanisms by which TCF7L2 affects susceptibility to type 2 diabetes remain to be eluci-
dated, several studies have shown that decreased TCF7L2 protein inhibits the insulin

secretory response to oral glucose through impaired incretin action (GLP-1, GIP). In this

review, we discuss studies that investigate the association between polymorphisms of
TCF7L2 and the diabetic phenotype, especially iz vitro 8 cell function with special refer-

ence to incretin action and the response to lifestyle intervention.
Key words: incretin, GLP-1, type 2 diabetes, SNP, TCF7L2
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GSK-34: glycogen synthase kinase—3/8, APC: adenomatous polyposis coli, CK-1a: casein kinase 1a,
Dvl: Dishevelled, pERK: phosphorylated ERK, 5-TrCP: B-transducin repeat containing protein, LRP:
low—density lipoprotein receptor related protein, HDAC: histon deacetylase, CtBP1: C—terminal bind-

ing protein 1, Fzd: frizzled.
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