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  Type II diabetes mellitus (Type 2 DM) is a high prevalence disease in clinics, and 

its complications are also included in the ten top death causes in Taiwan. It is 

common for type 2 DM patients to reach for complementary alternative medicine 

(CAM). Plenty of herbs have been proved to be helpful in controlling blood sugar 

and losing weight. Red yeast rice(RYR) extracts was found to possess lipid-lowering 

effect on patients with hyperlipidemia. According to American Heart Association 

guideline,patients with DM should have more strictly control in lipid profile 

compared to patients with hyperlipidemia. However, the impact of RYR on the lipid 

level and insulin resistance of the patients with Type 2 DM with obesity has not been 

evaluated. Besides, the Chinese pattern distribution of patients with diabetes mellitus 

and obesity has not been established in Taiwan, as well as the objective observation 

of the correlation between Chinese pattern of diabetes mellitus and sugar control, 

lipid profile and obesity related hormone.    

    This is a randomized, double-blind, crossover clinical trial.Our primary 

measurements is (1)metabolic syndrome percentage(2) blood test include sugar 

AC ,insulin,leptin,ghrelin,adiponectin, lipid profile (TG, Chol, HDL-C, LDL-C) 

and hormone peptide related to obesity and diabetes such as insulin, leptin, ghrelin, 

adiponectin, apoB100,apoA1, GLP-1, GIP. (3)demographics include body mass 
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index(BMI),waist circumstances, and waist-hip ratio. In our second measurments, 

we will evaluate the life quality of these patients using 12-Item Short Form Health 

Survey (SF-12) which developed for the Medical Outcomes Study (MOS) and also 

using questionnaire of quality of life that was designated by World Health 

Organization. In this study, we will evaluate the therapeutic effect of RYR on 

patients with type 2 DM and obesity and establish the distribution of TCM pattern 

and correlation with insulin resistance, sugar control, lipid profile and obesity-

related hormone. This result will be an objective and useful reference for treatment 

and prevention of diabetes mellitus and metabolic syndrome clinically. 

. From this trial, we confirmed that red yeast rice formulations can significant 

improve obese diabetic patients with waist-hip, total cholesterol, triglycerides, and 

LDL concentration in the blood, which can reduce their incidence of developing 

metabolic syndrome and protect the cardiovascular effects. The mechanism may be 

owing to decrease in the concentration of ghrelin and leptin resistance improving 

effects. In the other way, red yeast rice may reduce the concentration of apo-B100 to 

protect the role of diabetic vascular lesions. Detailed mechanism still remains to be 

proved by larger clinical trials and animal models. From the above results, we can 

determine the red yeast rice preparations for diabetes and obesity disease is a safe 

and effective lipid lowering, cardiovascular protection alternative medicine. 

Key words: red yeast rice, diabetes mellitus, metabolic syndrome
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Type 2D.M.

sugar AC triglyceride, 

Cholesterol, high-density lipoprotein cholesterol, low-density lipoprotein 

cholesterol ,insulin,leptin,ghrelin,adiponectin,apoB100 apoA1 GLP-1(7-36)

GIP
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Adverse 

Event 
1 2 3 4 5 

Anorexia 

 
 

IV

TPN

 

 
 

Nausea 

 
<24hrs IV

 

>24hrs IV

TPN

 

 
 

Diarrhea 

<4  

4-

6 <24hrs IV

 

>6

>24hrs IV

 
 

 

Vomiting 
24 1-2

 

24 2-5  

<24hrs IV

 

24 >6

>24hrs IV

TPN  
 

 

Weight loss 

5-

10%

 

10%-

20%

 

>20% >24hrs 

IV

TPN  

 
 

Pain 

 

(VAS5-7)

ADL 

(VAS>7)

ADL 

  

Hemorrhage

, specified  
  

 
 

Other GI 

symptoms  
ADL 

ADL  
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i.  
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B. 1.16% HMG-CoA inhibitor 0.95% 
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Figure1. Trial Profile and Design
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Table 1.Characteristics of Participants at Baseline

 

 

Characteristics 
group A (n=29) group B (n=27) 

p value 
mean (SD) mean (SD) 

Anthropometric data    

Age,yrs 55.7(7.0) 54.9(8.0) 0.69 

Weight, kg 70.5(10.3) 75.1(13.8) 0.16 

Height, cm 158.2(6.7) 159.3(7.9) 0.59 

Body Mass Index, /m2 28.2(3.7) 29.5(4.2) 0.21 

Waist Circumference (WC), cm 92.8(6.6) 95.8(7.9) 0.13 

Hip Circumference (HC), cm 105.5(6.9) 107.1(8.2) 0.43 

Waist hip ratio 0.88(0.04) 0.90(0.05) 0.21 

Biochemical data    

Creatinin 0.64(0.10) 0.72(0.18) 0.06 

GPT 35.2(19.1) 32.3(14.5) 0.53 

CPK 101.5(97.9) 89.2(55.6) 0.57 

Fasting blood sugar, mg/dL 130.5(43.2) 144.9(57.2) 0.29 

Glycohemoglobin, % 6.76(1.4) 7.28(2.08) 0.26 

Total cholesterol, mg/dL 195.2(33.3) 187.1(33.8) 0.38 

Triglyceride, mg/dL 170.2(74.2) 220.6(239.6) 0.29 

High density lipoprotein, 

mg/dL 
50.0(9.7) 45.9(15.0) 0.23 

Low density lipoprotein, mg/dL 134.2(33.5) 123.6(29.2) 0.21 

Hormone peptides    

Insulin, IU/L 13.5(5.0) 14.9(8.0) 0.53 

HOMA-IR index (GLP) 95.9(80.2) 69.2(74.6) 0.29 

Adiponectin, ug/mL 7078.8(1983.0) 6543.7(2951.1) 0.51 

Ghrelin, pg/mL 666.9(544.5) 590.9(488.1) 0.65 

Leptin, ng/mL 18.3(12.1) 15.8(13.3) 0.56 

Apolipoprotein A1, mg/dL 166.0(32.4) 156.4(33.1) 0.37 

Apolipoprotein B100, mg/dL 111.6(26.9) 106.1(21.6) 0.48 
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Table 2. Measurements at Different Stages and the Days after Intervention 

 

  

measurments stage days Group A 

n=29 

mean (SD) 

Group B 

n=27 

mean (SD) 

p-value 

 

Weight, kg 1 0 70.5 (10.3) 75.2(13.8) 0.16 

 2 - 70.5 (10.5) 74.8 (13.7) 0.19 

p-value for pair t-test   0.81 0.04*  

 2 - 70.5 (10.5) 74.8 (13.7) 0.19 

 3 - 70.2(10.1) 74.9 (13.8) 0.15 

p-value for pair t-test   0.15 0.43  

Body Mass Index, /m2 1 0 28.2(3.7) 29.5(4.2) 0.21 

 2 - 28.2(3.7) 29.4(4.1) 0.25 

p-value for pair t-test   0.92 0.04*  

 2 - 28.2(3.7) 29.4(4.1) 0.25 

 3 - 28.0(3.7) 28.2(7.0) 0.89 

p-value for pair t-test   0.21 0.31  

Waist Circumference (WC), cm 1 0 92.8(6.6) 95.8(7.9) 0.13 

 2 - 92.8(8.1) 96.4(7.9) 0.09 

p-value for pair t-test   0.98 0.21  

 2 - 92.8(8.1) 96.4(7.9) 0.09 

 3 - 92.8(6.3) 95.5(8.6) 0.19 

p-value for pair t-test   1.00 0.15  

Hip Circumference (HC), cm 1 0 105.5(6.9) 107.1(8.2) 0.43 

 2 - 105.2(6.6) 105.8(8.5) 0.78 

p-value for pair t-test   0.58 0.01*  

 2 - 105.2(6.6) 105.8(8.5) 0.78 

 3 - 104.9(6.1) 106.6(8.9) 0.41 

p-value for pair t-test   0.53 0.23  

Waist hip ratio 1 0 0.88(0.03) 0.90(0.05) 0.21 

 2 - 0.88(0.05) 0.91(0.05) 0.02 

p-value for pair t-test   0.82 0.01  

 2 - 0.88(0.05) 0.91(0.05) 0.02 

 3 - 0.88(0.03) 0.90(0.05) 0.29 

p-value for pair t-test   0.71 0.03  
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measurments stage days Group A 

n=29 

mean (SD) 

Group B 

n=27 

mean (SD) 

p-value 

 

Fasting blood sugar , mg/dL 1 0 130.5(43.2) 144.9(57.2) 0.29 

 2 - 136.2(45.1) 146.4(54.9) 0.45 

p-value for pair t-test   0.23 0.71  

 2 - 136.2(45.1) 146.4(54.9) 0.45 

 3 - 128.0(30.9) 151.2(59.8) 0.08 

p-value for pair t-test   0.09 0.32  

Total cholesterol, mg/dL 1 0 195.2(33.3) 187.1(33.8) 0.37 

 2 - 167.7(24.8) 190.5(32.2) 0.004* 

p-value for pair t-test   <0.001** 0.35  

 2 - 167.7(24.8) 190.5(32.2) 0.004 

 3 - 208.5(31.3) 164.9 (32.6) <0.001** 

p-value for pair t-test   <0.001** <0.001**  

Triglyceride, mg/dL 1 0 170.2(74.2) 220.6(239.6) 0.29 

 2 - 156.7(63.3) 247.3(346.6) 0.17 

p-value for pair t-test   0.17 0.32  

 2 - 156.7(63.3) 247.3(346.6) 0.17 

 3 - 168.0(77.7) 188.9(206.0) 0.62 

p-value for pair t-test   0.29 0.06  

High density lipoprotein, mg/dL 1 0 50.0(9.7) 45.9(15.0) 0.23 

 2 - 51.0(8.2) 46.9(16.1) 0.24 

p-value for pair t-test   0.43 0.37  

 2 - 51.0(8.2) 46.9(16.1) 0.24 

 3 - 52.5(10.4) 47.0(13.5) 0.10 

p-value for pair t-test   0.47 0.92  

Low density lipoprotein, mg/dL 1 0 134.2(33.6) 123.6(29.2) 0.21 

 2 - 107.8(26.3) 126.5(31.9) 0.02* 

p-value for pair t-test   <0.001** 0.43  

 2 - 107.8(26.3) 126.5(31.9) 0.02 

 3 - 151.2(32.3) 106.8(30.4) <0.001** 

p-value for pair t-test   <0.001** <0.001**  
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measurments stage days Group A 

n=29 

mean (SD) 

Group B 

n=27 

mean (SD) 

p-value 

Insulin, IU/L 1 0 13.5(5.0) 14.9(8.0) 0.53 

 2 - 18.8(17.9) 16.9(10.6) 0.64 

p-value for pair t-test   0.15 0.31  

 2 - 18.8(17.9) 16.9(10.6) 0.64 

 3 - 15.2(5.5) 17.0(8.6) 0.37 

p-value for pair t-test   0.37 0.65  

HOMA-IR index (GLP) 1 0 95.9(80.2) 69.2(74.6) 0.29 

 2 - 104.2(118.4) 91.2(87.0) 0.66 

p-value for pair t-test   0.55 0.44  

 2 - 104.2(118.4) 91.2(87.0) 0.66 

 3 - 128.8(52.5) 118.9(78.3) 0.60 

p-value for pair t-test   0.39 0.27  

Adiponectin, ug/mL 1 0 14.2(4.0) 13.1(5.9) 0.51 

 2 - 12.8(4.2) 10.36(5.8) 0.09 

p-value for pair t-test   0.09 0.20  

 2 - 12.8(4.2) 10.36(5.8) 0.09 

 3 - 12.4(4.7) 11.2(6.0) 0.42 
p-value for pair t-test   0.46 0.47  

Ghrelin, pg/mL 1 0 666.9(544.5) 590.9(488.1) 0.65 

 2 - 403.9(121.7) 490.0(263.5) 0.14 

p-value for pair t-test   0.05* 0.41  

 2 - 403.9(121.7) 490.0(263.5) 0.14 

 3 - 454.5(157.3) 523.3(357.8) 0.38 

p-value for pair t-test   0.17 0.66  

Leptin, ng/mL 1 0 18.3(12.1) 15.8(13.3) 0.56 

 2 - 22.1(11.6) 17.3(13.2) 0.18 

p-value for pair t-test   0.23 0.60  

 2 - 22.1(11.6) 17.2(13.4)  

 3 - 17.7(10.5) 15.7(12.3) 0.53 

p-value for pair t-test   0.04* 0.55  

Apolipoprotein A1, mg/dL 1 0 166.0(32.4) 156.4(33.1) 0.37 

 2 - 176.8(23.3) 153.7(41.9) 0.02* 

p-value for pair t-test   0.11 0.22  

 2 - 176.8(23.3) 153.7(41.9) 0.02* 

 3 - 177.0(26.2) 156.4(36.1) 0.02* 
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p-value for pair t-test   0.83 0.82  

Apolipoprotein B100, mg/dL 1 0 111.6(26.9) 106.1(21.6) 0.48 

 2 - 90.0(23.6) 101.4(27.9) 0.12 

p-value for pair t-test   0.003* 0.79  

 2 - 90.0(23.6) 101.4(27.9) 0.12 

 3 - 129.2(26.4) 95.9(20.3) <0.001** 

p-value for pair t-test   <0.001** 0.17  

CPK 1  101.5(97.9) 89.2(55.6) 0.57 

 2  98.5(82.3) 82.5(43.5) 0.69 

   0.55 0.43  

 2  98.5(82.3) 82.5(43.5) 0.69 

 3  95.7(87.3) 83.7(44.8) 0.48 

   0.65 0.35  
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Table 3. % Reductions in Outcomes of Red yeast rice and glutinous rice after 4 weeks 

of Treatment 

 

 

n=56 Red yeast rice Glutinous rice flour  

Cases reductions, % mean (SD) mean (SD) p value 

Weight, kg -0.1 (1.2) -0.4(1.5) 0.17 

Body Mass Index, /m2 -1.8(13.4) -0.4(1.5) 0.43 

Waist Circumference (WC), cm -0.4(4.1) 0.5(4.8) 0.29 

Hip Circumference (HC), cm 0.1(2.5) -0.8(2.6) 0.07 

Waist hip ratio -0.5(4.3) 1.3(4.8) 0.04* 

Fasting blood sugar , mg/dL 4.6(17.3) -0.6(15.1) 0.09 

Total cholesterol, mg/dL -12.8(14.1) 14.6(18.2) <0.001** 

Triglyceride, mg/dL -10.0(25.2) 12.8(36.7) <0.001** 

High density lipoprotein, mg/dL 2.9(13.0) 2.7(13.6) 0.93 

Low density lipoprotein, mg/dL -15.2(21.7) 25.1(33.9) <0.001** 

Insulin, IU/L 29.3(106.7) 1.4(30.6) 0.10 

HOMA-IR index 370.8(774.7) 381.4(703.5) 0.95 

Adiponectin, ug/mL 24.3(143.0) -5.9(27.2) 0.18 

Ghrelin, pg/mL 40.0(293.8) 13.5(48.6) 0.56 

Leptin, ng/mL 
42.8(135.0) 22.9(132.2) 0.49 

Apolipoprotein A1, mg/dL 
8.8(35.7) 2.3(15.2) 0.28 

Apolipoprotein B100, mg/dL -5.1(35.9) 21.1(34.0) 0.001** 
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Table 4   Quality of life score change after 4 week treatment 

 

 

 

 

 

 Red yeast rice stage 

(n=56) 

 Glutinous rice flour stage 

(n=56) 

 

 Before 

treatment 

After 4 weeks 

treatment 

  Before 

treatment 

After 4 weeks 

treatment 

 

WHOQoL-

BREF Scores 

  P-value   P-value 

Physical 62.26(15.28) 68.29(14.24) 0.019* 67.27(14.54) 69.54(15.79) 0.227 

Psychological 74.97(14.23) 73.76(12.30) 0.387 71.32(17.85) 76.97(13.70) 0.059 

Social 75.79(13.26) 75.44(11.64) 0.825 75.51(12.90) 76.97(10.87) 0.386 

Environmental 76.50(12.43) 74.50(10.94) 0.223 76.92(11.64) 76.97(11.12) 0.98 

SF-12 Scores     

PCS 46.99(5.67) 46.87(5.86) 0.879 46.30(7.88) 48.73(6.41) 0.081 

MCS 44.70(9.86) 46.29(8.30) 0.246 45.02(9.99) 45.66(10.18) 0.665 


