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Influence of Mulberry Leaf Extract on the Blood Glucose and Breath Hydrogen
Response to Ingestion of 75 g Sucrose by Type 2 Diabetic and Control Subjects
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In Asia, type 2 diabetes is treated with mulberry leaf.
Studies supporting this usage include the demonstration that
mulberry leaf 1) reduced blood glucose in normal rats (1) and
rats with diabetes induced 2) reduced fasting blood glucose
and A1C concentrations in 12 subjects with type 2 diabetes
(4), and 3) relative to glybenclamide therapy, reduced fasting
blood glucose, serum lipids, and lipid peroxidation indicators in
subjects with type 2 diabetes (5). In the present study, aim is
to determine whether co-ingestion of mulberry extract with 75
g sucrose influenced the blood glucose response and sucrose
absorption of type 2 diabetic and control subjects.
Participants included 10 healthy control subjects
(aged 24–61 years) and 10 type 2 diabetic subjects without
complications who were receiving oral hypoglycemic agents
(aged 59–75 years; glycohemoglobin 7.1 ± 0.9% [normal
<6.2%]). The study was approved by the Minneapolis VA
Medical Center Human Studies Committee. Mulberry leaf
extract was provided by NatureGen (San Diego, CA). Placebo
(red dye #40 and caramel) was similar in color and taste to the
mulberry.

Compared with placebo, co-ingestion of mulberry
produced significant reductions in blood glucose increases for the
initial 120 min of the study. The mean ± SD increases in glucose
for mulberry versus placebo over this period were 15 ± 18 vs. 22
± 33 mg/dl (P = 0.005) for control subjects and 42 ± 28 vs. 54 ±
46 mg/dl (P = 0.002) for type 2 diabetic subjects. The peak-totrough difference in blood glucose concentration was significantly
(P < 0.001) less for mulberry versus placebo for both groups.
Breath H2 concentration was greater (P < 0.01) in the mulberry
versus the placebo treatment for both subject groups. Sucrose
malabsorption with the extract was estimated to be 12 and 16 g
for the control and diabetic subjects, respectively. There was no
significant difference in severity for any symptom between
mulberry- and placebo-treated subjects.
The co-ingestion of mulberry extract with 75 g
sucrose significantly reduced the increase in blood glucose. The
mulberry-induced reduction in blood glucose presumably reflects
the ability of mulberry to inhibit intestinal sucrase
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Statistical Analysis for Hemoglobin A1C

The purpose of this study is to evaluate whether mulberry
leaf extract will help control blood sugar in patients with type 2
diabetes and also the safety of mulberry leaf extract in these
patients.
A 2-week placebo run-in, followed by a double-blind
randomization into 2 groups: (1) mulberry leaf extract and (2)
matching placebo. Evaluations of hemoglobin A1C (A1C) -- A
measurement of blood glucose over the past 3 months -- will
be done at baseline [before placebo run-in period] and 3
months. Evaluations of safety laboratories and adverse effect
questionnaire will be done at 4 weeks and at 3 months
following the randomization visit. Subjects will undergo a 2week placebo run-in phase, and then will be divided into two
groups: (1) mulberry leaf extract and (2) matching placebo.
The subjects will ingest 1000 mg (#2 500 mg capsules) of
standardized mulberry leaf extract (Nature-Gen, San Diego,
CA) or matching placebo three times daily with meals for 3
months. Patients will be asked to monitor fasting morning
blood glucose and 2-hour postprandial dinner blood glucose
daily during the 2-week placebo run-in.

placebo

Number of Participants Analyzed
Hemoglobin A1C
Mean ± Standard Deviation

Mulberry
Leaf Extract

12

12

-0.39
± 0.51

-0.26
± 0.50

Change From Baseline in Self-Monitoring Blood Glucose (SMBG)
Averages

placebo
Number of Participants Analyzed
Change From Baseline in Self-Monitoring
Blood Glucose (SMBG) Averages
[units: mg/dL]
Mean ± Standard Deviation

Mulberry
Leaf Extract

06

08

-0.39
± 0.51

-0.26
± 0.50
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etermination of the optimal dose of the DNJ-enriched powder
for the suppression of the postprandial blood glucose through
clinical trials.
Healthy volunteers received 0, 0.4, 0.8, and 1.2 g of
DNJ-enriched powder (corresponding to 0, 6, 12, and 18 mg of
DNJ, respectively), followed by 50 g of sucrose. Before and
30−180 min after the DNJ/sucrose administration, plasma
glucose and insulin were determined.

ingle oral administration of 0.8 and 1.2 g of DNJenriched powder significantly suppressed the elevation of
postprandial blood glucose and secretion of insulin, revealing the
physiological impact of mulberry DNJ

