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Abstract

Silybum marianum (L) Gaertn (milk thistle) seeds, Urtica dioica L (nettle) leaves, and Boswellia serrata (olibanum gum) resin are used
traditionally by Iranian diabetic patients. The aim of this study was to evaluate the antihyperglycemic effects of these herbs in an
herbal formulation in patients with type |l diabetes mellitus. Sixty patients diagnosed as type |l diabetes mellitus with fasting blood
glucose level from 150 to 180 mg/dL, glycosylated hemoglobin level from 7.5% to 8.5%, and on oral antihyperglycemic drugs, were
allocated to receive the mix herbal formulation or placebo for 90 days in a double-blind randomized placebo-controlled clinical trial.
The mean serum fasting blood glucose, glycosylated hemoglobin, and triglyceride in the herbal drug group were significantly less than
placebo group’s values after 3 months of the intervention. The study showed a potential antihyperglycemic and triglyceride lowering

effect of the herbal formulation, while it did not have any significant cholesterol or blood pressure lowering effect.
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Diabetes mellitus is one of the most important health issues
worldwide. Almost 285 million people, 6.4% of the world pop-
ulation, suffered from diabetes in 2010." This prevalence is esti-
mated to have increasing pattern to 7.7% of the world population
(439 million patients) by 2030." This imposes an increasing
economic burden on national health care systems worldwide
estimated from 376 to 490 billion dollars in 2010 to 2030.>
Numerous herbs have been investigated for their use in
patients with diabetes.> Many of these herbs have been shown
to possess hypoglycemic effects in animal and human studies.*®
Milk thistle, nettle, and olibanum were among these herbs that
were traditionally recommended for diabetes in Iran.””
Silybum marianum (L) Gaertn (milk thistle) has been evalu-
ated for its antidiabetic properties in multiple studies with pro-
mising results.'®'? It is an annual plant of the Asteraceae family
and native of southern Europe and Asia. Multiple flavonoids,
including silibinin, silydianin, and silychristin, are isolated as its
active components.” It is reported to have regulatory and

protective effect on pancreatic B-cell function'*'> and insulin

secretagogues effect'® in animal models of diabetes.
Urtica dioica L (common nettle) has also shown antidiabetic
effects in animal and human studies.”'” It is a herbaceous
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perennial flowering plant, native to Europe, Asia, northern Africa,
and North America. It is the best-known member of the nettle
genus Urtica. Its most important active constituents are neophy-
tadiene, phtaleic acid, dibutyl phthaleate, bis(2-ethyl hexyl) mal-
eate, and 1,2-benzenocli carboxylic acid.'® 1t has demonstrated
insulin secretagogue, insulin mimetics, PPAR (peroxisome
proliferator-activated receptor)-y agonistic, and a-glucosidase
inhibitory effects.”!*%!

Olibanum (frankincense), is an aromatic resin obtained from
Boswellia serrata trees in the family Burseraceae. The gum has
demonstrated antihyperglycemic, antihyperlipidemic, and anti-
oxidant effects in diabetic patients and animal models.”**% Its
antihyperlipidemic effect is known to be due to improving
insulin sensitivity and protecting pancreas p-cells.’

The use of herbal combination has been popular in tradi-
tional Persian medicine. Multiple herbs were mixed to increase
the efficacy, decreasing the side effects and target their drugs to
specific organ.”* Among current investigations on herbal reme-
dies for diabetes, multiple studies are focused on herbal com-
bination.”>° It is believed that using these formulations can
target multiple glucose lowering pathways, which cause an
enhanced antidiabetic activity.?’

The aim of the study was to evaluate the antihyperglycemic
effect of mixture of silymarin, nettle, and olibanum gum in a herbal
formulation in patients with type II diabetes mellitus. The second-
ary goal of this study is to evaluate the effect of this formulation on
the other co morbidities of diabetic patients along with its safety.

Methods
Preparation of the Herbal and Placebo Capsules

Silybum marianum (L) Gaertn seed extract (silymarin) and Urtica dioica
L leaf extract (nettle) and olibanum gum (olibanum), all in powder form
with certified botanical origin along with their specification were given
by Institute of Medicinal Plants, Karaj, Iran. The herbal capsule was
prepared by mixture of olibanum, 200 mg, silymarin 200 mg, and nettle
200 mg. Placebo capsules were filled with 600 mg of toasted powder.
The specification given by Institute of Medicinal Plants, Karaj, Iran,
for each single herb in mix herbal formulation was as follows: Silibinin
was the major constituent of Silybum marianum (L) Gaertn seed extract
(38% w/w); a-pinene was the major constituent (41.5% w/w) of oliba-
num gum essential oil and total flavonoid content of urtica dioica L leaf
extract was 293 mg of rutin equivalents per gram of the extract.

Trial Design

The study was designed as a 2-arm, double-blind randomized placebo-
controlled clinical trial using a parallel design with a 1:1 allocation
ratio. There was no change in methods after trial commencement.

Participants

Ninety-three patients attending the Diabetes Clinic of the Baghiatallah
University of Medical Sciences between March 2014 and April 2015
with a clinical diagnosis of non—insulin-dependent diabetes mellitus
were evaluated for inclusion in the study. Patients between 40 to 60 years
old with fasting blood glucose level from 150 to 180 mg/dL and blood
glycosylated hemoglobin level from 7.5% to 8.5%, under therapy of oral

antihyperglycemic drugs maximum 10 mg glyburide and 1000 mg met-
formin daily, with no change in drug doses in previous 3 months were
considered for inclusion in the study. Exclusion criteria were receiving
insulin therapy and presence of any diagnosed diabetes-related or non-
related cardiovascular, renal, hepatic, haematological, or neurologic dis-
eases. Patients with a history of hypothyroidism, vertigo, seizure,
gallstones, or gallbladder surgery and patients under estrogen, steroid,
beta-blocker, and thiazide therapy were excluded from the study. Other
exclusion criteria were current or planned pregnancy and breast-feeding.

The sample size of 25 patients in each group was calculated by
statistician based on the formula n = (z,_4)*8%/d* considering stan-
dard deviation of 40 mg/dL, effect size of 30 mg/dL, a 1-sided sig-
nificance level of .05, and a power of 0.80. Considering 20% probable
drop in the sample at last 60 patients were allocated to intervention
and control groups (30 in each group).

Randomization, Blinding, and Allocation Concealment

Sixty eligible patients were randomly allocated to 2 parallel groups (the
drug and placebo groups) by the secretary of the clinic, who had been
instructed to use a randomized list. The randomized list was generated
using Microsoft Excel with a permuted balanced block randomization
method, as previously described.?® The physicians, researchers, and
statisticians were blind to the allocation of patients. Moreover, due to
the same shape, colour, weight, and size of the drug and placebo cap-
sules and containers the patients were blind to the drug allocation.

Interventions and Outcomes

Patients were instructed to take 1 capsule of herbal formulation or
placebo 3 times per day before the meal. No change in the patients’
previous diet, physical exercise, and oral hypoglycemic medications
were made. Patients were evaluated prior to and following three
months of the intervention in terms of the fasting blood glucose and
glycosylated haemoglobin as primary outcomes and 2-hour postpran-
dial blood glucose (2hppQG), lipid profile, complete blood count, liver,
kidney function tests, and systolic and diastolic blood pressures as
secondary outcomes. Fasting blood glucose (FBG) was measured at
0,1,2,3,5,7, 14, 30, 45, 60, 75, and 90 days of the intervention for
any hypoglycemic or hyperglycemic adverse effects.

Ethical Considerations

The study protocol was in compliance with the Declaration of Helsinki
(1989 revision) and approved by the Local Medical Ethics Committee
of Baghiatallah University of Medical Sciences. The trial was regis-
tered in the Iranian Registry of Clinical Trials (registration ID:
IRCT201502011157N09).

Statistical Methods

The descriptive data were presented as numbers, frequencies, means
and standard deviations. The paired and independent Student’s # test
and chi-square test were used for statistical comparison of primary
characteristics and outcomes between the drug and placebo groups.
The intention to treat analysis protocol was used for analyzing the data
of patients not fully adhered to the study protocol. A P value of less
than .05 was considered significant. The SPSS software (version 17,
IBM Corporation) was used for analysis of data.
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Figure |. Flowchart of study inclusion, allocation, and follow-up.

Table I. Basic Characteristics of Patients in the Herbal Formulation
and Placebo Groups.?

Groups
Herbal Formulation Placebo

Basic Characteristics (n = 30) (n = 30) P
Age (years) 55.14 + 10.60 57 + 10.63 .5°
Sex (female), n (%) 13 (44.8) 17 (54.8) 3¢
Weight (kg) 7548 + 11.95 7338 + 9.87 .46°
Blood pressure (mm Hg)

Systolic 13345 + 1576  132.74 + 10.86 .84°

Diastolic 79.83 + 9.77 81.61 + 789 .43°

*Values are reported as mean + standard deviation unless indicated otherwise.
PIndependent-samples t test.
“Chi-square test.

Results

From March 2014 to April 2015, a total of 93 patients were
assessed for eligibility and finally, 60 of them were eligible
to be randomized to receive the trial drug or placebo. No
patients were lost to follow-up and none of them dropped
out. Two patients that had not full adherence to the study
protocol were included in analysis according to intention to
treat protocol of analysis. Figure 1 is a flowchart that
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Figure 2. Changes in mean levels of fasting blood glucose in herbal
formulation and placebo groups.

reveals detailed descriptions of patients’ enrolment, rando-
mization, and outcomes.

The baseline characteristics (demographic and clinical) of
the patients in the 2 groups are shown in Table 1. There were no
significant differences between the 2 arms in terms of patients’
mean age, gender, weight, duration of diabetes and baseline
systolic and diastolic blood pressure.

The mean FBG level decreased significantly in the active drug
group through the study (152.13 + 44.63 vs 124.68 + 21.94 mg/
dL, P = .003). Mean FBG level in this group, after a temporary
increase in the first day of the intervention, started a reducing
trend from the second day through the end of the study resulted
in about 28 mg/dL reduction (Figure 2). However, in the placebo
group a fluctuating trend was seen in the mean FBG level resulted
in nonsignificant reduction at the end of the study (155.41 +
51.90vs. 147.77 + 43.34 mg/dL, P = .538) (Figure 2). The mean
FBG in the active drug group was significantly less than placebo
group’s value after 3 months of the intervention (P = .012).

Despite the reduction in postprandial glucose in both the
treated and placebo groups, there was no significant difference
between serum 2hppG levels between the 2 groups after the
intervention (P = .29). This indicates that it is likely due to
increased compliance with diet and other medication.

A significant decrease in glycosylated hemoglobin (HbA1c)
was observed in the 3-month score of both herbal formulation
and placebo groups when comparing their base values. It fell by
19% with the herbal treatment but only by 7% in the placebo
group (P <.001 and P = .004, respectively). The mean value of
HbA 1¢ was significantly lower in the active drug group than in
the placebo group (P < .001) (Table 2).

There was a significant reduction in the serum triglyceride
and total cholesterol values in the herbal formulation group, but
these reductions were not significantly different from those of
placebo group. There was also no significant change in mean
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Table 2. Mean + Standard Deviation Values for Fasting Blood Glu-
cose, Postprandial Glucose, Glycosylated Hemoglobin (HbAlc), and
Lipids Levels in Herbal Formulation and Placebo Groups Before and

After the Intervention.

Groups
Herbal
Formulation Placebo
(n = 30) (n = 30) P
Fasting blood sugar Before 152.13 + 44.63 15541 + 5190 .59
(mg/dL) After  124.68 + 21.94 147.77 + 4334 .0l
P <0l .06
Postprandial Before 245.13 + 67.19 23222 + 70.57 47
glucose (mg/dL) After 192.10 + 43.96 20541 + 51.99 .29
P <0l <0l
HbAlc (%) Before 805 + I.19 817 + 1.00 .66
After 6.56 + 0.44 7.64 + 083 <.0I
pb <.0l <.0l
Triglyceride (mg/dL) Before 171.79 + 50.00 179.32 + 58.12 .59
After 148.89 + 37.60 171.96 + 47.90 .04
P <0l 30
Total cholesterol  Before 180.93 + 57.84 182.48 + 49.02 .91
(mg/dL) After 162.75 + 37.65 171.09 + 40.70 .4l
P ] .06
Low-density Before 142.66 + 40.51 143.63 + 4040 .99
lipoproteins After 141.54 + 39.39 141.60 + 3854 .99
(mg/dL) P° 74 64
High-density Before 4248 + 7.17 43.67 + 574 47
lipoproteins After  41.20 + 7.01 44.09 + 543 .07
(mg/dL) P° 37 47

?Independent-samples t test.
bPaired-samples t test.

values of low- and high-density lipoprotein, systolic and diasto-
lic blood pressure in the active drug and placebo groups (Tables
2 and 3). The mean values for the kidney and liver function tests
showed no significant changes during the study period (Table 3).
No patient in the study groups reported any adverse events.

Discussion

This study showed that the combination therapy with silymarin,
olibanum, and nettle can cause hypoglycemic effect in the
diabetic patients which was demonstrated as a significant
reduction in the level of serum FBG and HbAlc in these
patients. It has also a small size reducing effect on the level
of serum triglyceride in diabetic patients. However, this com-
bination seems to have no significant effect on the level of total
cholesterol, low- and high-density lipoproteins, or on systolic
and diastolic blood pressure in these patients.

The observed result was compatible with previously shown
antidiabetic effects of silymarin, olibanum and nettle in the form
of single herbal therapy. Silymarin at the dose of 600 mg per day
caused about 20 mg/dL reduction in FBG and 1-unit reduction in
HbAlc of diabetic patients.'® Gum olibanum and nettle also
showed about 0.4- and 0.7-unit reduction in HbAlc of these
patients, respectively.”>* The combination of these herbs could

Table 3. Mean 4 Standard Deviation Values for Blood Pressure and
Liver and Kidney Function Tests in Herbal Formulation and Placebo
Groups Before and After the Intervention.

Groups
Herbal
Formulation Placebo
(n = 30) (n = 30) P
Systolic blood Before 133.45 4+ 15.76 132.74 + 10.86 .84
pressure (mm Hg) After 129.65 + 12.02 12935 + 8.13 91
P
Diastolic blood Before 79.83 + 9.77 8l.61 + 789 .43
pressure (mm Hg) After  76.86 + 6.47 77.58 + 6.30 .66
P

Aspartate Before 28.65 4+ 947 2535 4+ 803 .I3
transaminase (U/L) After  29.03 + 989 24.64 + 803 .06

p° 77 A7
Alanine transaminase Before 29.48 4+ 12.10 25.25 4+ 9.16 .15
(UL After 30.55 + 1026 2690 + 847 .13

p° 38 24
Alkaline Before 164.37 4+ 54.19 184.93 4+ 65.08 .19
phosphatase (U/L) After 170.75 + 54.56 170.61 + 42.51 .99

P 47 .08
Blood urea nitrogen Before 22.58 + 7.87 2054 + 705 .26
(mg/dL) After 2431 + 6.11 2322 + 6.06 .49

P .19 21
Creatinine (mg/dL)  Before 1.08 + 0.19 1.12 + 0.19 .51
After 1.06 + 0.15 1.12 + 0.18 .21

P 29 83

*Independent-samples t test.
PPaired-samples t test.

cause a greater reduction in HbAlc (1.5 units) in this study.
According the results of previous studies different parts of this
combination can target of different glucose lowering pathways
including induction of insulin secretion (by silymarin), insulin
mimetics effect (by olibanum gum) and improving insulin sen-
sitivity.”'®** This may justify the observed enhanced effect.

Combination therapy with the medications affecting multi-
ple parts of glucose metabolisms is an area of increasing
research interest in the field of diabetes.” It is believed that
combination therapy may provide multiple benefits including
increase in the glucose control efficacy and decrease the risk of
adverse events such as hypoglycemia and weight gain.*° Using
polyherbal formulations in the treatment of diabetes is also a
popular traditional approach.>' These traditional formulations
also were supposed to increase the efficacy and safety of treat-
ment.>? Multiple studies have reported significant hypoglyce-
mic benefit of these traditional herbal formulations.>

The selection of the study herbs for formulating a combina-
tion were based on traditional Persian medicine view on treat-
ment of diabetes.** This traditional medical system is originated
mainly from the manuscripts of Persian scholars such as Avi-
cenna (980-1037 cE), Rhazes (865-925 cE), Haly Abbas (949-
982 ck), and Jorjani (1040-1136 cE).*>>® Diabetes (known as
Ziabites in Persian medicine) was remarked as excessive thirst
and urination due to inability of kidneys to save water.>’
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Recently, several medicinal herbs were tested for their effi-
cacy and safety in a wide range of chronic diseases. This is a
necessity for integration of trusted herbal remedies into the
standard health care system.***

Strict eligibility criteria of the study such as including the
patients with a specific narrow range of FBG (150-180 mg/dL)
and HbAlc (7.5%-8.5%) and excluding the patients with any
diagnosed micro- and macrovascular complications of dia-
betes, limits the generalizability of results. Another limitation
of the study is that it only demonstrates the effect of adjuvant
use of the herbal formulation with the patients’ routine oral
hypoglycemic agents. On the other hand, the use of this new
herbal formula with discontinuing the patients’ standard thera-
pies was not possible due to major ethical issues. Small size
improvement of FBG and HbA1C in placebo group is also
important point to be noticed. It may be due to increase patient
compliance to his/her previous medication and/or lifestyle as a
result of being involved in the study with regular follow-up.
Multiple measurements of fasting blood sugar besides consid-
ering the evaluation of the effect of the intervention on other
cardiovascular risk factors such as lipid profile and blood pres-
sure were the major strengths of this study.

To summarize, this study showed a potential antihypergly-
cemic and triglyceride-lowering effect of the mixture of sily-
marin, olibanum, and nettle extracts, which caused a significant
reduction of HbAlc, FBG, and triglyceride after 3 months of
intervention. The formulation did not show any significant
cholesterol or blood pressure lowering effect in this study.
Further studies with larger sample size and without adjuvant
use of other hypoglycemic agents should be done to confirm
the observed effects.
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Abstract

Silybum marianum (L) Gaertn (milk thistle) seeds, Urtica dioica L (nettle) leaves, and Boswellia
serrata (olibanum gum) resin are used traditionally by Iranian diabetic patients. The aim of this study
was to evaluate the antihyperglycemic effects of these herbs in an herbal formulation in patients with
type Il diabetes mellitus. Sixty patients diagnosed as type Il diabetes mellitus with fasting blood
glucose level from 150 to 180 mg/dL, glycosylated hemoglobin level from 7.5% to 8.5%, and on oral
antihyperglycemic drugs, were allocated to receive the mix herbal formulation or placebo for 90 days
in a double-blind randomized placebo-controlled clinical trial. The mean serum fasting blood glucose,
glycosylated hemoglobin, and triglyceride in the herbal drug group were significantly less than
placebo group's values after 3 months of the intervention. The study showed a potential
antihyperglycemic and triglyceride lowering effect of the herbal formulation, while it did not have any
significant cholesterol or blood pressure lowering effect.

KEYWORDS: Silybum marianum (L) Gaertn; Urtica dioica L; diabetes mellitus; olibanum gum; traditional Persian
medicine
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