
Figure 4. Comparison of LDL cholesterol 
changes from  baseline in the MBE and placebo 
groups 

Figure 5. Comparison of oxidized LDL changes 
from  baseline in the MBE and placebo groups 
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ABSTRACT 

INTRODUCTION 

MATERIALS & METHODS 

Subjects 
 Inclusion criteria 
• Age 50 and 75 years 
• Fasting total cholesterol of 200~239 mg/dL 
• Fasting LDL-cholesterol of 130~159 mg/dL 
• Fasting blood sugar of 100~125 mg/dL 
• SBP of 120~139 mmHg 
• BMI of 25~29.9 kg/m2 

• Written informed consent 
 

 Exclusion Criteria 
• Platelet function disorder 
  -Platelet count ≤ 100,000/μL or platelet count ≥ 500,000/μL 

-Hematocrit ≤ 25% 
• BMI ≤18.5kg/m2 or BMI ≥30kg/m2 

• Subjects who have hypersensitivity about mulberry 

Measures 

 Efficacy evaluation  
• Reactive hyperemia index 
• Pulse wave 
• Lipid profile 

RESULTS 
Table 1. General characteristics of subjects 

  
MBE high dose 

(n=10) 
MBE low dose 

(n=10) 
Placebo  
(n=10) 

Total  
(n=30) 

p - 
value1) 

Sex (M/F) 4/6 4/6 2/8 10/20 0.698 

Ages (Year) 56.70±5.23 57.60±4.50 56.30±3.27 56.87±4.29 0.798 

Alcohol  consumption (unit/w) 45.20±60.77 41.40±23.84 21.35±17.85 35.15±33.57 0.632 

SBP (mmHg) 127.40±6.96 125.40±6.77 126.20±8.00 126.33±7.06 0.826 

DBP (mmHg) 84.50±8.32 80.30±10.56 79.70±6.04 81.50±8.49 0.401 

Pulse (bpm)  68.50±7.20 66.90±6.15 69.40±9.45 68.27±7.53 0.767 

Height (cm) 162.60±7.32 161.30±4.72 158.90±5.04 160.93±5.82 0.366 

Weight (kg) 68.99±9.02 68.45±5.92 67.23±6.37 68.22±7.02 0.857 

BMI(kg/m2) 26.05±2.47 26.28±1.47 26.60±2.04 26.31±1.98 0.833 

Total cholesterol (mg/dl) 214.20±20.24 221.80±18.91 206.10±21.81 214.03±20.69 0.244 

LDL-cholesterol (mg/dl) 132.20±16.68 147.40±15.49 135.00±19.09 138.20±17.86 0.128 

Glucose (mg/dl) 89.80±12.91 94.40±12.23 94.10±9.30 92.77±11.38 0.616 

Values are presented as mean±SD or number (percentage).  
1) Analyzed by independent t-test, Chi-square test, or Fisher’s exact test. 

Objective: This study aimed to examine improvement effect of mulberry extract (MBE) on blood 
flow.  
Methods: Thirty participants with metabolic disease risk factors were randomized to be 
assigned to three groups; MBE was given at doses of 1,800 mg/d (high dose), 900 mg/d (low 
dose) or a placebo once a daily for 8 weeks. The primary end points were changes in reactive 
hyperemia index (RHI). The secondary endpoints were changes in pulse wave, endothelin-1,     
e-selectin, intercellular adhesion molecule 1 (ICAM-1), vascular cell adhesion molecule 1 (VCAM-
1), oxidized LDL, lipid profile, and total antioxidant status (TAS). We measured these parameters 
at baseline and at 4 and 8weeks after MBE supplementation. 
Results: After 4 weeks high dose MBE supplementation, pulse wave was significantly decreased 
compared to the placebo group (p=0.009). After 8 weeks high dose MBE supplementation 
further decreased total cholesterol level with significance compared to the placebo group 
(p=0.039). No clinically significant changes in any safety parameter were observed. 
Conclusion: Our study suggests that MBE supplementation has beneficial effects on blood flow 
by reducing the total cholesterol.  
Funding: This research was supported by the Ministry of Agriculture, Food and Rural Affairs 
(MAFRA), through the 2016 Healthy Local Food Branding Project of the Rural Resources 
Complex Industrialization Support Program. 

CONCLUSION 
Our study suggests that MBE supplementation has beneficial effects on blood flow by reducing 
the total cholesterol.  

 Mulberry contains a high concentration of polyphenols, considered to be beneficial for  
vascular health. 

 We previously reported that mulberry extract (MBE) exhibits the preventive effects against ox
-LDL-related endothelial dysfunction through regulating eNOS signaling pathway.  
 The purpose of this study was to investigate  whether  the  supplementation of  MBE  could  

improve blood f low in par t ic ipants with endothel ia l dysfunction r isk factors . 

RESULTS 

Figure 1. Study subjects flow charts 

Screening        Randomization                                                                                                            End of Study    

Study design 

Placebo group, n=10 

MBE High dose group, (MBE 1,800 mg/day), n=10 

8 weeks randomized, double-blind, placebo-controlled clinical trial  

Screening (-4 w) Visit 1 (baseline) Visit 2 (4 w) Visit 3 (8 w) 

MBE Low dose group (MBE 900 mg/day), n=10 

Allocation 

 

Assessed for eligibility (n=77) 

Excluded (n=47) 
¨ Not meeting inclusion criteria (n=47) 

Allocated to high-dose group 
− Received high dose (n=10) 

Allocated to low-dose group 
− Received low dose (n=10) 

Randomized (n=30) 

Allocated to placebo group  
− Received Placebo (n=10) 

Completed follow-up (10) 
Did not complete follow-up (n=0) 

Completed follow-up (10) 
Did not complete follow-up (n=0) 

Completed follow-up (9) 
Did not complete follow-up (n=1) 
- Serious adverse event (n=1) 

Included in primary analysis (n=10) 
Excluded from primary analysis 
(n=0) 

Included in primary analysis (n=10) 
Excluded from primary analysis 
(n=0) 

Included in primary analysis (n=9) 
Excluded from primary analysis 
(n=1) 
- Serious adverse event (n=1) 

Enrollment 
 

Follow-up 

 

Analysis 
 

P=0.045 
P=0.009 

Figure 2. Comparison of pulse wave changes 
from  baseline in the MBE and placebo groups 

Figure 3. Comparison of total cholesterol 
changes from  baseline in the MBE and placebo 
groups 
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• Endothelin-1, E-selectin, ICAM-1, VCAM-1  
• Oxidized LDL 
• Total antioxidant status 

Table 2. Comparison of RHI at baseline and end of intervention (week 8) in the MBE and 
placebo groups 

  
MBE high dose  

(n=10) 
MBE low dose 

(n=10) 
Placebo  
(n=9) 

P- 
value1) 

P- 
value2) 

P- 
value3) 

R 
H 
I 

Baseline 1.64±0.35 1.65±0.36 1.69±0.36 0.950 -  -  

4 week 1.72±0.31 1.60±0.32 1.73±0.47   
0.812 

  

  
0.863 

  

  
0.702 

  
Change from baseline 0.08±0.35 -0.05±0.37 0.04±0.60 

P-value4) 0.485 0.699 0.842 

8 week 1.88±0.56 1.71±0.54 1.88±0.47 
  

0.768 
  

0.847  
  

0.637 
Change from baseline 0.23±0.45 0.07±0.67 0.19±0.46 

P-value4) 0.132 0.767 0.241 

Values are presented as mean ± SD 
1) Compared between groups; analyzed by ANOVA 
2) Compared between groups; analyzed by independent t-test (high dose vs placebo) 
3) Compared between groups; analyzed by independent t-test (low dose vs placebo) 
4) Compared within groups; analyzed by paired t-test 
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