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- Abstract -

Background: Insulin resistance is prevalent in women with polycystic ovary syndrome
(PCOS), and it makes them to have high risk for development of type 2 diabetes.
Evaluation of insulin sensitivity would be important to predict their risks. Although the
euglycemic-hyperinsulinemic clamp technique is the gold standard for measuring insulin
sensitivity, it is too hard to practice in large epidemiologic studies. The aim of this study is
to verify the validity of various insulin sensitivity indexes from oral glucose tolerance test
(OGTDH in women with PCOS.

Methods: We performed euglycemic-hyperinsulinemic clamp (farget glucose; 90 mg/dL,
insulin ;~1 mU/kg - min) to obtain insulin-mediated glucose disposal rate (M-value) in 62
non-diabetic women with PCOS (BMI < 23 kg/m% n = 37, BMI = 23 kg/m?% n = 25).
Homeostasis model assessment (HOMAgr). quantitative insulin  sensitivity check index
(QUICKI), glucose to insulin ratfio (G/I ratio), whole body insulin sensitivity index (ISlcompy).
metabolic clearance rate of glucose (MCRes-OGTT™?), and insulin sensitivity indexes
(ISles-OGTT'?) were calculated from plasma glucose and insulin levels from standard 75-g
OGTT. The correlations of various insulin sensitivity indexes from OGIT with M-value were
evaluated.

Results: In lean women with PCOS (BMI < 23 kg/m?, n = 37), ISlcomry (r = 0.36, P < 0.05),
MCRes-OGTT' (r = 0.49, P < 0.01), ISles-OGTT' (r = 0.50, P < 0.01), MCRes-OGTT? (r = 0.45, P
< 0.01) and ISlest-OGTT? (r = 040, P < 0.05) were significantly correlated with M-value. In
overweight and obese women with PCOS (BMI = 23 kg/m? n = 25), HOMA@w (r = -0.40,
P < 0.05), QUICKI (r = 0.40, P < 0.05), MCRes-OGTT' (r = 0.76, P < 0.001), ISles-OGTT' (r = 0.63,
P < 0.001), MCRes-OGTT? (r = 0.58, P < 0.01) and ISles-OGTT? (r = 0.42, P < 0.05) showed
significant correlations with M-value.

Conclusion: MCRes-OGTT' and 1Sles-OGTT' were the most reliable and easily accessible
insulin sensitivity indexes obtained fromm OGTT for measuring of insulin sensitivity in women
with PCOS regardless of obesity. (J Kor Diabetes Assoc 30:277~284, 2006)

Key Words: Euglycemic hyperinsulinemic clamp, Insulin sensitivity indexes, Oral glucose
tolerance test, Polycystic ovary syndrome
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Table 1. Calculation Equations for Various Insulin Senstitivity Indexes from OGTT

Insulin senstitivity indexes

Equations

HOMA (g, (mmol/L) * (WU/mL)

QUICKI (mmol/L)" + (uU/mL)™

G/I ratio (mg/dL) - (WU/mL)"

ISIcomr) (mg/dL)" - (WU/mL)"
MCR.-OGTT' (mL/kg - min)
ISLy-OGTT' (umol/kg - min) - (pmol/L)”
MCR-OGTT’ (mL/kg - min)
ISLy-OGTT’ (umol/kg - min) - (pmol/L)”

Go/ Io

(Go x Ip) [ 22.5
1 / (logGo + loglo)

10,000 / (Go * To % Guean ¥ Imean)'”

18.8 - 0271 x BMI - 0.0052 x Iz - 027 X Goo

0.226 - 0.0032xBMI - 0.0000645xI150 -0.00375%Goo

13 - 0.0042 x T2 - 0.384 x Goo - 0.0209 x Iy

0.157 - 4576 x 107 x Iip - 0.00519 x Gey - 0.000299 x I

OGTT; oral glucose tolerance test, M-value; glucose disposal rate, HOMAr); homeostasis model assessment, QUICKI;

quantitative insulin sensitivity check index, G/I ratio; glucose to insulin ratio, ISIicomp); composite insulin sensitivity

index, MCR.«-OGTT'; metabolic clearance rate of glucose calculated from the oral glucose tolerance test, MCR-OGTT?;

metabolic clearance rate of glucose calculated from the oral glucose tolerance test, ISIESI—OGTTI; insulin sensitivity indices

calculated from the oral glucose tolerance test, ISIeS‘-OGTTz; insulin sensitivity indices calculated from the oral glucose

tolerance test, Go; fasting glucose, lo; fasting insulin, Gmean; mean glucose concentration during the OGTT, Imean; mean

insulin concentration during the OGTT, Gy glucose concentration, at time t., I; insulin concentration, at time t.
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Table 2. Clinical Characteristics in Women with PCOS

Normal weight Overweight/Obese

(n = 37) (n = 25)
Age (yr) 25 * 4 28 = 5
Waist (cm) 68 + 4 83 + of
BMI (kg/m?) 204 * 1.6 278 + 2.8
VFA (cm?) 38 + 19 91 + 39
SBP (mmHg) 112 + 13 120 + 9"
DBP (mmHg) 74 + 10 79 + §
FPG (mmol/L) 50 + 04 50 £ 05
PPG (mmol/L) 65 + 1.0 74 + 14"
FPI (pmol/L) 49 + 35 75 + 58"
PPI (pmol/L) 228 + 150 345 + 257
Free testosterone (pmol/L) 54 +25 7.6 + 4.1
Androstenedione (nmol/L) 27 £ 35 133 £ 6.3
DHEAS (mmol/L) 6+ 2 5+3
SHBG (nmol/L) 45 + 18 28 + 11"
LH (IU/L) 94 + 5.1 69 + 3.8
FSH (IU/L) 57 + 17 47 + 12

Data are means + S.D.

BMI; body mass index, VFA; visceral fat area, SBP; systolic blood pressure, DBP; diastolic blood pressure,

FPG; fasting plasma glucose, PPG; postchallange plasm glucose, FPI; fasting plasm insulin, PPI; postchallange

plasma insulin, SHBG; sex hormone binding globulin, DHEAS; dehydroepiandrostenedione, LH; lutenizing

hormone, FSH; follicle stimulating hormone.
* P < 0.05.

t P < 0.01.

¥ P < 0.001 vs. Normal weight.

Table 3. Insulin Sensitivity Indexes

in Women with PCOS

Normal weight Overweight/Obese
m = 37) (n = 25)
M-value (umol/kg - min) 324 £ 94 210 + 6.8
HOMAr, (mmol/L) - (WU/mL) 1.82 + 1.36 279 + 2.20°
QUICKI (mmol/L)" - (WU/mL)" 0.70 + 0.22 0.61 + 0.12
G/ ratio (mg/dL) * (WU/mL)" 179 + 165 112 + 89
ISIcompy (mg/dL)" - (U/mL)" 76 + 52 49 + 23"
MCR.-OGTT' (mL/kg * min) 112 + 0.6 89 + 1.1
ISLy-OGTT' (umol/kg * min) + (pmol/L)” 0.12 + 0.01 0.09 + 0.02°
MCR.-OGTT* (mL/kg * min) 100 + 0.6 9.5 + 0.7
ISLy-OGTT’ (umol/kg * min) + (pmol/L)” 0.10 + 0.01 0.08 + 0.03"

Data are means + S.D.
*P < 0.05.
t P < 00l

¥ P < 0.001 vs. Normal weight, by Mann-Whitney U-test.
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Table 4. Correlation Coefficients among M-value and Various Insulin Sensitivity Indexes from OGTT

in Women with PCOS

Normal weight Overweight/Obese Total
(n = 37) (n = 25) (n = 62)
HOMA (g, (mmol/L) - (WU/mL) -0.11 -0.40" -0.34"
QUICKI (mmol/L)" - (uU/mL)" 0.11 0.40° 0.34"
G/I ratio (mg/dL) - (WU/mL)" 0.08 0.05 0.22
ISIcomr) (mg/dL)" - (U/mL)" 0.36" 0.36 0.47"
MCR.-OGTT' (mL/kg * min) 0.49" 0.76' 0.74*
ISLy-OGTT' (umol/kg - min) - (pmol/L)” 0.50" 0.63" 0.71*
MCR.-OGTT? (mL/kg * min) 0.45" 0.58" 0.57
ISLy-OGTT? (umol/kg - min) + (pmol/L)" 0.40" 0.42" 0.53°
* P < 0.05.
T P < 00l
¥ P < 0.001, by Spearman’s correlation coefficients.
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