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- Abstract -

Background: To evaluate the relationships between deterioration in insulin secrefion and
aggravated insulin resistance in patients with newly diagnosed prediabetes (preDM) and
type 2 diabetes mellitus (T2DM) according fo the presence of metabolic syndrome (MS).
Methods: We performed oral glucose tolerance test (OGTT) on 322 drug naive subjects
with a history of hyperglycemia of < 3 months, and divided these patients into 3 groups,
normal glucose tolerance (NGT), preDM (IFG and/or IGT) and T2DM. We also diagnosed
these subjects with respect to MS according to ATP Il criteria modified by Asia-Pacific
guidelines and compared IGI and HOMA-IR in the 3 groups.

Results: According to OGTT, 63 subjects were diagnosed with NGT, 81 with preDM, and 178
with T2DM. Using modified ATP Il criteria, 218 (67.7%) subjects were diagnosed as MS.
When compare groups stratified by the presence of MS, preDM and T2DM groups with MS
showed significantly higher mean HOMA-IR and IGI than those without MS. When compare
groups with respect to glucose tolerance, NGT, preDM, and T2DM subgroups in MS group
showed significant higher HOMA-IR and lower IGI according fo glucose tolerance.
However, NGT, preDM, and T2DM subgroups in non-MS group showed a significant
decrease in IGI but no significant difference in HOMA-IR as glucose tolerance worsened.
Conclusion: Deterioration in IGI and aggravation of HOMA-IR are both important in the
primary pathogenesis of diabetes in those with MS. However, |Gl deterioration may be the
only important factor in the primary pathogenesis of T2DM in the absence of MS. (J Kor
Diabetes Assoc 30:198~206, 2006)
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Table 1. Modified ATP III Diagnostic Criteria of Metabolic Syndrome
Incorporating the Asia-Pacific Abdominal Obesity Guideline

Abdominal Obesity
Men
Women

Triglyceride

HDL Cholesterol
Men
Women

Blood Pressure

Fasting plasma glucose

Waist Circumference (by Asia-Pacific guideline)

> 90 cm
> 80 cm

> 150 mg/dL

< 40 mg/dL
< 50 mg/dL

> 130 / = 85 mmHg
or Anti-hypertensive agent

> 110 mg/dL
or Diabetes
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HOMA-IR = (Inso * Glcg) / 22.5
IGI = (IIIS30 - Il’lSo) / 18 (G1C30 - GlCo)

Insp : fasting plasma insulin (mIU/L)

Insz : insulin 30 min after glucose intake (mIU/L)

Glcp : fasting plasma glucose (mmol/L)

Glcsg : plasma glucose 30 min after glucose intake
(mmol/L)
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Fig. 1. Prevalence of Metabolic syndrome among study subjects.
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3 AR BaHe] 3702 el vlaglhs W A4 g
ATollA 34.9%7F ST ZgkE vk, Ay
ToAE 60.5%7F HASFT-o2 Xk=]9lom AR
ST 82.6% 9] AL tiASETo® ZlkE| gt
(Fig. 1). el wle} 27dke wl, AdrollAe Exke]
41.3%, o472 29.4% 7}, Aol E YA 56.5%,
oAzte] 65.7%7F, 2Bl ARY HnHrelde @Rk
75.7%, AA+E] 90.3%7} Ao E ZgkE] ik

7k 38 oA AT Rl wle) Bste] vla
e wf ST AIEE ALt F, F5 I,
S 2A17F o] ", gl g F FelHE, Al
= Akl Z9~elE 5 -] Hee STl &
Tol] ukE folgk XolE Kol Pkrt (Table 2). sFARF
ARy Pz Xcks 3xEelA odzke] ST &
WEo| oAl =t Ay W AR il
714 |l g3l 308 9] QaHF csjelo| =9 st
WS E ZgkE Tolld folsiAl =Sk

2. SHiMI} CHAESEZ 820 2 HOMA-IR 2
IGIQ| H|m

88, AR, aela ARy JaT AE st

5

2] Ak HEe] sl whet Erstel IERIAA A
ol HOMA-IR#} Q171 #H|52] A %S 1G9 HekE 4+
B} (Table 3). HOMA-IR-S A 4l ARy g
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slA] ekt 3k A ATl = HOMA-IR¥} 1GI
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3 el Aol vt B Al 75 ok oA ST
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AIR#} 1G19] T2 Al i 27 AR Al )l
AT 3R 52 S Bl (Fig. 2). kA A
B B ARY FirllA e ARESTS EHIRE o]
A ARESTE FkEA ek ol vl {23k HOMA
AR IGI9 F7HE HQl wh B digdelrle
HOMA-IR#} IGI 27 AT f-7oll whE feol3h &}
ol {3irk.
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Table 3. Change of IGI and HOMA-IR According to the Number of MS Components among

Study Subjects

Change of IGI according to the Component number of MS

0-2 3 5 P Total
NGT 41 pts 18 pts 63 pts
0.908 + 0.739 1.281 = 1.046 1.103 + 0.574 0.448 1.027 + 0.834
Prediabetes 32 pts 28 pts 14 pts 7 pts 81 pts
0.553 £ 0.632 0.856 + 0.705 0911 + 0.587 1.123 + 1.282 0.019 0.769 + 0.733
T2DM 31 pts 48 pts 56 pts 43 pts 178 pts
0.101 £ 0.097 0.163 + 0.238 0.311 + 0.561 0.218 + 0.257 0.051 0212 + 0.257
Change of HOMA-IR according to the Component number of MS
0-2 3 5 P Total
NGT 41 pts 18 pts 63 pts
1.795 £ 1.424 1.750 + 0.883 2.194 * 2.037 0.641 1.807 + 1.317
Prediabetes 32 pts 28 pts 14 pts 7 pts 81 pts
1.786 + 0.912 2.318 + 1.062 3.063 + 1.710 3.349 + 1.574 0.005 2.326 + 1.291
T2DM 31 pts 48 pts 56 pts 43 pts 178 pts
2.061 + 1.483 2753 + 1.937 3.161 + 2.307 4.588 + 2.899 0.000 3.204 + 2.401

Mean = S.D.
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Fig. 2. IGI and HOMA-IR differences according to the presence of MS in the three glucose tolerance subgroups. Both IGI and

HOMA-IR were significantly elevated in MS subgroups.
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Fig. 3. Differences in IGI and HOMA-IR according to glucose tolerance in patients with/without MS. In MS patients, IGI values

progressively decreased and HOMA-IR values progressively increased with increased glucose tolerance aggravation. However, though

IGI values progressively decreased in patients without MS with increasing glucose tolerance aggravation, HOMA-IR values were

unaffected.
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Fig. 4. Hypothesis concerning primary metabolic changes during the development of type 2 DM. In

patients with MS, IGI (compensatory insulin secretion) deterioration and HOMA-IR (insulin resistance)
aggravation are both important in the primary pathogenesis of diabetes. However, HOMA-IR aggravation

may not be an important factor in the pathogenesis of diabetes in those without MS.
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