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ABSTRACT

       Effects of Morus alba-leaf extracts on glycemic control and blood lipids were carried out in 27 patients with newly
diagnosed type 2 diabetes. Water extracts of Morus alba leaves at a dosage of 700 mg were given to the patients thrice daily
for 8 weeks.  The patients did not receive any concomitant medications for diabetes or hyperlipidemia. The mean fasting plasma
glucose levels at baseline, week 2, week 4, week 6 and week 8 were 155.1, 179, 173.6, 183.9 and 185.8 mg/dl, respectively
(p=0.04).  The mean glycosylated hemoglobin levels at baseline and week 8 were 7.6% and 8.4%, respectively (p=0.002). The
mean blood total cholesterol levels at baseline, week 2, week 4, week 6 and week 8 were 229.6, 211.2, 210.2, 204.5 and 199.4
mg/dl, respectively (p<0.001). The mean blood triglyceride levels at baseline, week 2, week 4, week 6 and week 8 were 235.4,
191.3, 174.5, 183.5 and 168.2 mg/dl, respectively (p=0.001). No patients experienced side effects of the treatment. Laboratory
results on CBC, urine, blood electrolytes, renal function and liver function at baseline, week 2, week 4, week 6 and week 8 were
not significantly different. Morus alba-leaf extracts have no hypoglycemic effect but they may exert lipid lowering effects.
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T he risk of cardiovascular diseases is increased in
patients with poorly controlled diabetes mellitus
and hyperlipidemia.1,2 A number of medicinal herbs

were reported to yield hypoglycemic effect.3-5 Morus alba
was found to contain hypoglycemic and lipid lowering
effects in animals.6-9 A toxicity study of Morus alba leaves
revealed no remarkable acute and sub-chronic toxicities.10
Water infusion of Morus alba leaves has been widely
used in Thailand over the past decades. The claims for
promoting consumption of Morus alba leaves infusion are
its beneficial effects on glycemic control and hyperlipi-
demia in patients with diabetes.

The objective of this study was to determine whether
Morus alba-leaf extracts improved blood glucose, glycosy-
lated hemoglobin, total cholesterol and triglyceride levels
in patients with type 2 diabetes mellitus.

MATERIALS AND METHODS

The study protocol was approved by the Ethics Com-

mittee of the Department for Development of Thai Tradi-
tional and Alternative Medicine, Ministry of Public Health,
Thailand. The study site was Pathumthani Hospital,
Pathumthani, Thailand. The study was conducted from
October 2004 to May 2005.

Patients
The eligible patients were newly diagnosed type 2

diabetes mellitus (fasting plasma glucose between 127 to
200 mg/dl) aged 40 to 70 years. The patient was excluded
if he/she had acute complications of diabetes or received
anti-diabetics or lipid lowering agents or was allergic to
Morus alba.

Plant extractions, preparations and administration
Mulberry leaves (Morus alba, Nakornratchasima 50)

were obtained from the Department of Agriculture, Minis-
try of Agriculture and Co-Operatives in Plant Genetics
Conservation Project. The sample was prepared by boiling
60 kg of Morus alba leaves in powder form with water at
the ratio of 1:5, and evaporated to dryness using spray-
dried apparatus. The percentage yield of the water extract
was 18% w/w. The Morus alba-leaf extracts used in the
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TABLE 1. Effects of Morus alba-leaf extracts on glucose, glycosylated
hemoglobin (HbA1c), total cholesterol and triglyceride levels in blood of 27
diabetic patients.

                  Mean ± S.E.M.

Glucose Total Cholesterol Triglyceride HbA1c

(mg/dl) (mg/dl) (mg/dl) (%)

Baseline 155.11 ± 4.15 229.58 ± 11.24 235.38 ± 20.63 7.57 ± 0.22
Week 2 179.04 ± 9.26 211.24 ± 9.37 191.28 ± 15.96
Week 4 173.62 ± 8.76 210.16 ± 9.92 174.52 ± 18.39
Week 6 183.88 ± 9.50 204.48 ± 9.88 183.52 ± 21.58
Week 8 185.84 ± 10.23 199.36 ± 10.10 168.24 ± 18.52 8.43 ± 0.23
P-value 0.004 <0.001 0.001 0.002

study were composed of 90% herb extracts and 10%
maltodextrin. Each capsule of the study medication con-
tained 350 mg of Morus alba-leaf extracts. The patient
was instructed to take Morus alba-leaf extracts two cap-
sules (700 mg) orally thrice daily before meals for eight
weeks. Concomitant medications for diabetes or hyperlipi-
demia were not allowed during the study period.

Outcome measures
The patients were followed every two weeks for four

visits. For each visit, the patient was asked for symptoms,
examined by the investigators and had blood tests for
complete blood count (CBC), fasting plasma glucose, total
cholesterol, triglyceride, electrolytes, renal function, liver
function as well as urine examination. Glycosylated
hemoglobin assay was done at baseline and at the end of
the study.

Statistical analysis
Data were expressed as mean ± standard error of

mean (SEM). Statistical comparisons between different
values were done using paired student-t-test or repeated
measured one-way analysis of variance (ANOVA). Signifi-
cance was accepted at P < 0.05.

RESULTS

Twenty-seven patients with newly diagnosed type 2
diabete were included. Twenty-two patients were females.
The mean age of the patients was 53.4 years. The patientsû
compliance to the study medication was satisfactory.  The
changes in fasting plasma glucose, glycosylated hemoglo-
bin, blood total cholesterol and triglyceride are shown in
Table 1. The mean fasting plasma glucose levels at baseline,
week 2, week 4, week 6 and week 8 were 155.1, 179,
173.6, 183.9 and 185.8 mg/dl, respectively (p=0.04).  The
mean glycosylated hemoglobin levels at baseline and week
8 were 7.6% and 8.4%, respectively (p=0.002). The mean
blood total cholesterol levels at baseline, week 2, week 4,
week 6 and week 8 were 229.6, 211.2, 210.2, 204.5 and
199.4 mg/dl, respectively (p<0.001). The mean blood tri-
glyceride levels at baseline, week 2, week 4, week 6 and
week 8 were 235.4, 191.3, 174.5, 183.5 and 168.2 mg/dl,
respectively (p=0.001). No patients experienced side
effects of the treatment. Laboratory results on CBC, urine,
blood electrolytes, renal function and liver function at
baseline, week 2, week 4, week 6 and week 8 were not
significantly different.

DISCUSSION

Our study was unable to detect hypoglycemic effect
of Morus alba-leaf extracts at a dosage of 2.1 g per day

for 8 weeks.  Although Morus alba was found
to have hypoglycemic effect in several animal
studies,6-8 one of these studies used Morus alba
root bark extract.8 Another animal study did
not observe any hypoglycemic effect of Morus
alba.11 The hypoglycemic effect of higher dose
of Morus alba-leaf extracts or the extracts from
its root bark in patients with diabetes was un-
known and needed further clinical study. It
should be mentioned that the levels of fasting
plasma glucose and glycosylated hemoglobin
at the end of treatment were significantly higher
than those at baseline. The reason for this
observation was unclear. The study medication

was composed of maltodextrin but this substance was not
related to glucose. The amount of glucose in Morus alba-
leaf extracts was minimal and this should not explain the
increase in fasting plasma glucose at the end of treatment.

However our study showed that blood total choles-
terol and triglyceride levels at the end of therapy were
significantly reduced from those at baseline. The magni-
tude of the reductions was meaningful, i.e., blood total
cholesterol level was reduced by 13% whereas blood tri-
glyceride was reduced by 28.5%, and the mean blood
levels of both total cholesterol and triglyceride at the end
of therapy were less than 200 mg/dl. Our observation on
lipid lowering effect of Morus alba-leaf extracts in the
patients supported the findings from animal experiments.9
Enkhmaa, et al. studied the effects of dietary consumption
of Morus alba leaves and their major flavonol glycoside
on the development of atherosclerotic lesions in LDL
receptor-deficient mice. The mice fed with dried Morus
alba-leaf powder or Morus alba leavesû major flavonol
glycoside in addition to an atherogenic-diet for 8 weeks
had significantly lower total cholesterol and triglyceride
levels in the sera when compared with the control mice.
Atherosclerotic lesion areas in Morus alba-treated mice
were significantly reduced by 52% compared with that of
the controls. Although a lipid lowering effect of Morus
alba-leaf extracts in patients with type 2 diabetes observed
in our study was very promising, the study was open-
labeled without concurrent controls hence the effect could
partly due to co-interventions. Although diet control in-
structions were not officially provided to the patients by
the investigators during the study period, the patients might
modify their eating habits due to a concern of having
diabetes and this could lead to a reduction in blood lipids.
Therefore, further clinical trials on treatment of patients
with hyperlipidemia comparing Morus alba-leaf extracts
to placebo or conventional lipid lowering agents are war-
ranted.

CONCLUSION

The present study suggested that Morus alba-leaf
extracts taken orally at a dosage of 700 mg thrice daily
had no hypoglycemic effect but they exerted lipid lower-
ing effect. Further clinical trials on treatment of patients
with hyperlipidemia comparing Morus alba-leaf extracts
to placebo or conventional lipid lowering agents are war-
ranted.
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