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Objective: To assess the effects of soybean-derived pinitol on glycaemic control and cardiovascular risk factors in Korean patients
with type II diabetes mellitus.
Design: Randomized, double-blind, placebo-controlled, parallel-group trial.
Setting: Pusan Paik Hospital, Pusan, Republic of Korea.
Interventions: A total of 30 patients with type II diabetes received an oral dose of 600 mg soybean-derived pinitol or placebo
twice daily for 13 weeks.
Results: Pinitol significantly decreased mean fasting plasma glucose, insulin, fructosamine, HbA1c, and the homeostatic model
assessment insulin resistance index (HOMA-IR, Po0.001). Pinitol significantly decreased total cholesterol, LDL-cholesterol, the
LDL/HDL-cholesterol ratio, and systolic and diastolic blood pressure and increased HDL-cholesterol (Po0.05).
Conclusions: These data suggest that soybean-derived pinitol may be beneficial in reducing cardiovascular risk in Korean type II
diabetes.
Sponsorship: This study was supported by a grant of the Korea Health 21 R&D Project, Ministry of Health & Welfare, Republic of
Korea (HMP 02-PJ1-PG3-22005-0011).
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Introduction
Although cardiovascular complications are the leading cause

of premature death among patients with type II diabetes

(O’Keefe, 1999), they can be prevented with good control of

blood glucose, dyslipidaemia, and blood pressure (UKPDS,

1998; Garber, 2003). D-3-O-methyl-chiro-inositol (D-pinitol)

has been reported to exert insulin-like effects. Pinitol

extracted from Bougainvillea spectabilis reduced blood glucose

in animal models of diabetes (Narayanan et al, 1987;

Bates et al, 2000). Insulin reduced urinary D-chiro-inositol

losses and increased plasma levels in poorly controlled

diabetic patients (Ostlund et al, 1996). Pinitol has been

isolated from soybean (Shin et al, 2001). In this study, we
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studied the effects of soybean-derived pinitol on glycaemic

control and cardiovascular risk factors in patients with type

II diabetes.

Subjects and methods
In all, 30 subjects with type II diabetes treated with oral

hypoglycaemic agents, diet, and exercise participated in the

study. The study protocol was approved by the Institutional

Review Board of Pusan Paik Hospital (Pusan, Korea).

Informed consent was obtained from all subjects prior to

their entry into the study.

Pinitol was generous gift from Amicogen, Inc. (Jinju,

Korea). Pinitol with 95% purity was prepared from soybean

by water extraction, chromatographic separation using

activated carbon, crystallization, and drying (Shin et al,

2001). The main contaminants were oligosaccharides and

water.

The study was randomized, double-blinded, and placebo

controlled. The patients were randomly assigned to receive

an oral dose of 600 mg pinitol or placebo composed of

lactose twice daily for 13 weeks. They were asked to avoid

legumes and citrus fruits, but not otherwise change their

usual medications and habitual diet and life style. They were

advised to consume dietary energy to maintain IBW (30–

35 kcal/kg IBW, 60% carbohydrates, 20% proteins and 20%

fat, Korean Dietitian Society, 2000) and to participate in

30 min of moderate exercise every other day. Compliance to

diet and exercise program, usual drug intake, and incidence

of potential adverse effects, including hypoglycaemic epi-

sode, abdominal pain, flatulence, nausea, diarrhoea, and

allergic symptoms, were monitored by questionnaires every

week.

Anthropometric and biochemical measurements and food

intake assessment using the 24-h recall method were

performed at baseline and after the treatment period. Waist

circumference was measured at the midpoint between the

lower rib margin and the iliac crest with plastic tape and

body fat content by a bioimpedance analyzer (HBF-300,

Omron, Japan). Blood pressure was measured while the

patient was sitting and after 5 min of rest, using a mercury

sphygmomanometer (Baumanometer, WA Baum Co, Inc.,

Copiague, NY, USA).

Blood samples were collected after an overnight fast and

centrifuged at 3000� g for 15 min. HbA1C, plasma glucose,

fructosamine, TG, total cholesterol, HDL-cholesterol, LDL-

cholesterol, GOT, GPT, BUN, and creatinine were measured

using commercial assay kits (Sigma Co., St Louis, MO, USA)

and insulin by radioimmunoassay (Linco Co., St. Charles,

MO, USA). HOMA-IR was calculated to assess insulin

resistance (Matthews et al, 1985). The atherogenic indicies

were calculated as LDL/HDL-cholesterol and TG/HDL-cho-

lesterol. All the biochemical assays were carried out at Inje

university. Intra-assay variabilities for all the biochemical

parameters were within 3.4%.

Statistics

All statistical analyses were performed using the SAS program

(version 8.02). Differences between and within the pre- and

post-treatment values of the groups were assessed by two-

way, repeated-measures analysis of variance (ANOVA). Sig-

nificance was defined as a P-value o0.05.

Results and discussion
All 30 patients completed the study. Pinitol was found to be

well tolerated and no serious adverse events including

hypoglycaemic episode were reported. Characteristics of

the patients at baseline are given in Table 1. In all, 13

patients among the pinitol group and 11 among the control

group were abdominally obese based on Asia Pacific cutoff

(International Atherosclerosis Society (IAS), 2003). BMIs of

the both groups fell within an overweight range (Kanazawa

et al, 2002).

Intakes of energy, major nutrients, and dietary fibre were

similar in the control and the pinitol group at baseline and

after the treatment period. At 13 weeks, energy and fibre

intakes were 1.940732 kcal and 27.070.7 g for the pinitol

group, respectively.

Pinitol treatment significantly reduced plasma glucose,

insulin, fructosamine, HbA1c, HOMA-IR (Po0.001), and

systolic and diastolic blood pressure (Po0.05, Table 2).

Pinitol also decreased total cholesterol and LDL-cholesterol

and increased HDL-cholesterol (Po0.05). Pinitol signifi-

cantly decreased the LDL/HDL-cholesterol ratio (Po0.01)

and tended to decrease TG (P¼0.485) and TG/HDL-choles-

terol ratio (P¼0.094). Body weight, BMI, waist circumfer-

ence, body fat content, GOT, GPT, BUN, and creatinine were

not significantly affected by pinitol treatment.

Table 1 Baseline characteristics of the study participants

Placebo group
(n¼15)

Pinitol group
(n¼15)

Gender (M/F) 7/8 7/8
Age (y) 61.772.0 59.973.1
Duration of diabetes (y) 7.071.6 6.871.3
Body weight (kg) 61.171.5 64.171.7
BMI (kg/m2) 23.870.5 24.470.7
Body fat (%) 28.171.4 30.171.4
Waist circumference (cm) 88.571.4 90.171.9
Waist/hip ratio 0.9170.01 0.9070.02
Systolic blood pressure (mmHg) 135.276.5 137.577.1
Diastolic blood pressure (mmHg) 83.972.8 86.672.8
Plasma glucose (mmol/l) 8.7970.30 8.7270.33
HbA1C (%) 8.7970.36 8.8770.30
Plasma triglycerides (mmol/l) 1.7970.13 1.7170.08
Plasma total cholesterol (mmol/l) 5.2370.24 5.3070.22
BUN (mmol/l) 5.9770.26 5.5970.25
Creatinine (mmol/l) 0.09370.004 0.08670.005
GOT (U/ml) 24.471.4 22.371.8
GPT (U/ml) 21.572.8 19.972.6
Energy intake (kcal/24 h) 1927.0726.8 1906.8726.1

Values are given as mean7s.e.m.

BMI, body mass index; HbA1C, glycated haemoglobin.

Soybean-derived pinitol improves glycaemic control
J-I Kim et al

2

European Journal of Clinical Nutrition



Inositol phosphoglycan is one of the mediators involved

in the actions of insulin; it is generated by the hydrolysis of

glycophosphatidylinositol lipids upon the binding of insulin

to its receptor (Varela-Nieto et al, 1996). Pinitol is converted

to D-chiro-inositol in the body, a component of an inositol

phosphoglycan (Ostlund et al, 1996). Nestler et al (1999)

demonstrated increased insulin action in women with

polycystic ovary syndrome treated with 1200 mg/day D-

chiro-inositol. Thus, pinitol could mimic the ability of

insulin in this study. However, 4 weeks of soybean-derived

pinitol treatment (1200 mg/day) did not increase insulin

sensitivity in individuals with obesity and mild type II

diabetes (Davis et al, 2000). In this study, treatment of

soybean-derived pinitol at the same dose for a longer period

(13 weeks) appeared to exert an insulin-sensitizing effect

resulting in a strong hypoglycaemic response, lipid profile-

improving effect, and blood pressure control without

altering body weight and waist circumference.

Evidence from prospective clinical trials suggests that

achieving near-normal glycaemic control or tight blood

pressure control in diabetic patients is associated with

sustained decreased rates of cardiovascular diseases (UKPDS,

1998). Among blood lipids, HDL-cholesterol is the best

predictor of coronary heat diseases, followed by triglyceride

and total cholesterol in people with type II diabetes

(American Diabetes Association, 1999). Thus, soybean-

derived pinitol could be an effective oral agent in the

treatment of type II diabetes and in the prevention of

cardiovascular complications.
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Table 2 Anthropometric and clinical characteristics at baseline and end-of-treatment of the placebo and the pinitol group

Placebo group (n¼15) Pinitol group (n¼15)

Baseline End point Difference Baseline End point Difference

Body weight (kg) 61.171.5 61.271.6 0.170.5 64.171.7 64.172.0 0.071.1
Waist circumference (cm) 88.571.4 88.371.6 �0.270.7 90.171.9 89.672.0 �0.571.1
Plasma glucose (mmol/l) 8.7970.30 8.7170.25 �0.0870.16 8.7270.33 7.0470.29*** �1.6870.24***
Insulin (mU/ml) 16.471.4 16.171.5 �0.370.4 16.870.9 14.171.0*** �2.770.4***
Fuctosamine (mmol/l) 351.5713.7 349.7712.6 �1.8074.76 350.4712.7 305.879.3*** �44.676.8***
HbA1C (%) 8.7970.36 8.8570.38 0.0670.15 8.8770.30 7.7770.24*** �1.1070.19***
HOMA 6.4470.59 6.2370.59 �0.2170.27 6.4370.03 4.3970.33*** �2.0470.26***
Triglycerides (mmol/l) 1.7970.13 1.7870.10 �0.0170.06 1.7170.08 1.6670.07 �0.0570.04
Total cholesterol (mmol/l) 5.2370.24 5.2570.25 0.0270.06 5.3070.22 5.1170.21* �0.1970.07*
HDL-cholesterol (mmol/l) 1.2170.07 1.1970.07 �0.0270.05 1.1270.05 1.2270.04* 0.1070.03*
LDL-cholesterol (mmol/l) 3.1070.23 3.1270.22 �0.0270.06 3.1870.18 2.9470.18* �0.2470.07*

LDLl/HDL-cholesterol 2.7170.32 2.7870.32 0.0770.13 2.9370.23 2.4770.19* �0.4670.10*
TG/HDL-cholesterol 1.5470.14 1.5870.13 0.0470.11 1.5770.11 1.3970.09 �0.1870.06
Systolic blood pressure (mm Hg) 135.276.5 136.375.3 1.173.3 137.577.1 125.376.1* �12.274.9*
Diastolic blood pressure (mm Hg) 83.972.8 86.272.9 2.373.1 86.672.8 76.772.3* �9.972.5*

Values are given as mean7s.e.m., Differences between and within the baseline and endpoint values of the groups were assessed by two-way, repeated-measures

analysis of variance (ANOVA).

*Baseline and end-of-treatment values are significantly different at Po0.05.

***Baseline and end-of-treatment values are significantly different at Po0.001.
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