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The effect of Urtica dioica extract on glycemic
control of patients with type1 diabetes: a
randomized, double-blind clinical trial
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Type 1 diabetes mellitus is the most common endocrine and metabolic disorder of
childhood and adolescence. It’s only current treatment is insulin therapy. Some herbs are
traditionally used in treatment of diabetes mellitus such as Urtica dioica. Several Studies
on animal models and few clinical trials have shown hypoglycemic effect for Urtica dioica
leaves extract. This study aimed to evaluate hypoglycemic effect of Urtica dioica leaves
extract in patients with type 1 diabetes (T1DM). A randomized double-blind placebo
control clinical trial was done on 64 T1DM patients. Patients were randomly divided into
placebo and control group. Along with injection of their usual daily insulin dose, they
received 100mg/m2 of Urtica dioica leaves extract or placebo orally for 3months. HbA1C
level and daily dose of injected insulin were compared at the beginning and end of study
in each and between 2groups. At the end of study, mean HbA1C level in case group was
9.7and in control group was 9.3 which was not statically significant (P value=0.17). Mean
daily use of insulin in case group was 1.02IU/Kg and in control group was 1.17IU/Kg
which was not statically significant (P value=0.13). In our study, use of Urtica dioica leaves
extract did not have a significant hypoglycemic effect in patient with T1DM, neither it was
effective to decrease daily insulin dose. We do not recommend use of Urtica dioica leaves
extract in patients with T1DM as concomitant treatment with insulin for better Glycemic
control.
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Introduction

Methods

Type I diabetes is increasing in some regions of the world and
this indicates the increasing prevalence of the diabetes in young ages.
Because type I diabetes results in serious long-term complications in
young ages, prognosis of the disease and intensity of its complications
are directly related to glycemic control.1 Today the only treatment for
type I diabetes is insulin injection which necessitates multiple daily
injections for years and this is a difficult and stressful task for the
patient and families. Many attempts and experiments were carried out
to find an alternative treatment for insulin so that diabetes could be
controlled through simpler ways such as inhaled insulin. In this regard,
herbal plants were considered to be used to control the blood sugar.
This field has drawn the attention of numerous researchers within past
few years due to previous history of herbal drugs usages in different
societies and people’s higher inclination towards traditional medicine
and it has provided the environment for conducting multiple studies in
different parts of the world. In Iranian traditional medicine, Stinging
nettle has been used for treating different diseases such as diabetes.
The liquid herbal extract of the nettle has been used as a complement
for treating diabetes, in Iran and other countries of the region and it
was affordable for patients and could be easily used. Considering the
results of previous studies on the effect of extract of nettle on animals
and some other limited studies on humans and lack of extensive and
controlled study on children with type I diabetes, the present study
aims to examine the effects of extract of nettle leaf on improvement
of glycemic control of patients with type I diabetes in an extensive and
controlled clinical trial design.

Participants and study design
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This study is a randomized double-blind placebo controlled
clinical trial on 64children within the age range of 6 to 17years who
had been diagnosed with type 1 diabetes. The inclusion criteria for the
present study are: children with type 1 diabetes who were diagnosed
by ADA criteria and at least 6months passed since the diagnosis of
diabetes, treatment with insulin, ages between 6 to 17years, and lack
of underlying disease. The exclusion criteria include lack of proper
consumption of nettle extract during the study, lack of necessary
cooperation for orderly visits, suffering from another disease
during the study, certain side effects preventing from consumption
of the extract, consumption of other drugs such as herbal mixtures
and vitamin supplements during the study. To blind the study, the
researchers and patients were not informed of their allocated group
(i.e. intervention or control group) and content of the drug prescribed
for patients (Figure 1).

Extract specifications
Stinging nettle (Urtica dioica L.) was identified, planted and
harvested by Giah Essence Pharmaceutical Company in Gorgan
(Iran). The aerial parts of the plants were removed and powdered.
Extracting was done using percolation method at 25±2°C within
three days (the selected solvent was 70percent pure ethanol). Then,
the solvent was evaporated at 40°C in a vacuum evaporator and
the remaining materials were placed in a vacuum oven set at room
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temperature to be dried. Following microbial culture and confirmation
of microbial laboratory, nettle granules had to be made for filling in the
capsules. To do so, dry nettle and neutral material of microcrystalline
cellulose were used through dry granulation method. Considering
the determined dosage, each 350mg capsule contained 40mg of dry
nettle material. The nettle-containing and placebo capsules were not
different in terms of appearance, color, and weight and packaging.
The drug containers were labeled A and B and only the pharmacist
was aware of content of each container.
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Ethical consideration
The study was recorded in Iranian Registry of Clinical Trials
(ID Code: IRCT201412084585N7) and confirmation letter was
received from the center. The project administrator offered a complete
explanation of the purpose and the methodology of the project to
parents and patients. Before study starts, they signed the written
agreement forms. Patients and their parents were authorized to refuse
cooperation with project at any time during the study and for any
reason.

Statistical analysis
Data analysis was done through SPSS Software (version 16).
First, the normality of data was verified using Kolmogorov-Smirnov
test. The normality of variables of HbA1C, daily insulin dosage, and
difference of HbA1C were confirmed in before and after steps but the
difference of daily insulin dosage did not show a normal distribution
in before and after step. In order to compare HbA1C and daily insulin
dosage in the two steps, paired t-test was used. In addition, comparison
between the two groups was done through independent t-test. Variation
of HbA1C and insulin for the two groups were statistically analyzed
through independent t-test and Mann Whitney test. To compare the
represented side effects such as headache and stomachache between
the two groups for three months, chi-square test was conducted. In
this regard, the significance level of tests was regarded as 0.05.

Results

Figure 1 Study diagram.

Intervention and measurements
Clinical and laboratory assessments (i.e. FBS, HbA1C, LFT,
electrolytes, lipid profile, CBC, CPK and U/A) were done to evaluate
the possibility of patient’s enrollment in the study. The patients’
diabetes files used for registering their blood sugar were controlled
and necessary procedures were taught about the administration of
insulin, blood sugar check-up with glucometer at home and noting it
down in diabetes files. The insulin dosages were precisely recorded
for each patient every day. The patients were randomly allocated to
intervention group (nettle extract) and control group (placebo). In the
first group, herbal extract of nettle leaf was administered orally with
daily dosage of 100mg/m2. The dose was prescribed in two sessions
(morning and evening) as a supplement to insulin for 3months. In the
control group, placebo was administered along with insulin at similar
dosage and time with intervention group. Determination of the dosage
of the extract of nettle leaf was done based on the recommendation
of PDR for Herbal Medicine (4th Edition, 2007). During the study,
patients were precisely monitored in terms of consistent and timely
use of drug, insulin injection, blood sugar check-up, side effects and
lack of change in diet and physical activity. All patients and parents
were recommended to stop taking the capsules and contact their
physicians immediately if they saw any unusual symptoms.
During the study, patients were visited once every week for the
first month and once every two weeks for the second and third month.
The daily insulin dosage and blood sugar values were reviewed in the
relevant files. If it was necessary, the insulin dosage was modified. At
the end of study, complete examinations were done and previous basic
tests were done again and obtained results were analyzed.

In this study, 64patients with type I diabetes who were compliant
with inclusion criteria participated in the study. Out of those patients,
52participants continued their cooperation with the project to the end.
As a result, 26patients were in intervention group and 26patients were
included in control group. It should be noted that 5patients did not
cooperate because of not attending the scheduled visits, 4patients
denied to continue as they were concerned with the effects of nettle
and 3patients were excluded from the study due to unorderly use of the
capsules. The patients’ demographic characteristics are represented in
Table 1.
Table 1 Demographic Information of Examined Patients
Variable

U. Dioica

Placebo

P-Value

Age (yrs)

11.7±0.2

10.6±0.2

0.12

Gender (Male N-%)

12 (46.1%)

8 (30.7%)

0.09

Disease Duration (months)

44.19±29.8

48.15±24.8

0.6

BMI (kg/m2)

18.2±2.6

18.01±3.7

0.7

Insulin Dosage (U/Kg)

1.05±0.3

1.17±0.4

0.2

HbA1C (%)

10.2±1.9

9.56±1.7

0.1

Good (6-7.9)

4 (15.4%)

5 (19.2%)

Fair (8-9.9)

7 (26.9%)

12 (46.2%)

Poor (10≤)

15 (57.7%)

9 (34.6%)

NPH/Regular

6 (23%)

6 (23%)

Basal/Bolus

20 (76%)

19 (73%)

Novomix

0 (0%)

1 (3.8%)

HbA1C
Category
(N-%)

Insulin
Regime (N-%)

Group

0.2

0.7

After 3months from taking the capsules containing the extract of
nettle leaf and placebo, mean A1C at the end of the study reduced. The
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difference was 0.31 (P=0.09) for intervention group and 0.22 (P=0.7)
for control group. In addition, variance of HbA1C did not suggest
significant statistical difference when control and intervention groups
were compared at the end of intervention (9.97 for intervention group
and 9.33 for control group, P=0.174; Figures 2 and Figure 3).

Figure 2 Mean HbA1C at start and end of study for intervention and control
groups.
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of drug administration or hospitalization were occurred. Some
patients reported infrequent abdominal pain and headache which
were intermittent and relatively mild but none of the cases stopped
using the drug. It should be noted that 30.8percent of patients in
intervention group and 15.4percent of patients in control group have
reported side effects such as abdominal pain, undesirable smell of the
drug after administration, dizziness, non-symptomatic increase of
liver enzymes and stomachache accompanied with increase of liver
enzymes (P=0.188).

Figure 4 Mean insulin dosage before and after intervention for intervention
and control groups.

Discussion
The results of the present study suggest that use of 100mg/m2
nettle extract twice a day for 3months could improve glycemic control
and reduce patient’s insulin requirement but these changes were not
statistically significant.

Figure 3 Frequency distribution of Hemoglobin A1C at end of study for both
groups.

As the results suggest, 3patients in intervention group had poor
control level of hemoglobin A1C at the beginning of the study.
However, better glycemic control decreased hemoglobin A1C level to
fair level at the end of the study. Mean hemoglobin A1C levels for this
group of patients were 11.59 and 11.02 at the start and end of the study
respectively (P-value=0.05). In control group, 9patients had poor
control of hemoglobin A1C level at the beginning of the study (10<).
mean hemoglobin A1C levels for these patients at the beginning and
end of the study were 11.51 and 10.66 respectively (P-value=0.02).
After three months of taking nettle leaf extract, average reductions
of daily insulin administration for intervention and control groups
were 0.03 and 0respectively. Based on results of Mann-Whitney U
test, one could suggest that the two groups did not have any significant
statistical differences (P>0.05; Figure 4).
During the study, no case of severe medical allergy was found
among the patients. No specific complain which required cessation

In this study, the patients of the two groups characterized with
poor blood sugar control at the beginning of the study had improved
blood sugar control at the end of the study. However, the intervention
group did not show significant improvement of blood sugar control
in comparison with control group. Therefore, the improvement
is the outcome of another factor rather than the use of the nettle.
Psychological-mental factors are among the ones exerting significantly
high influence on glycemic control of patients. Considering the age
group of this survey, the effect increases to a higher extent. Frequent
physician’s visits, parents’ higher control and monitoring of insulin
intake and children’s diet could justify the improved control of blood
sugar in this group of patients.
In most previous studies such as Shabani,2 Karimiani,3 Hassani et
al., Farzami et al.,7 Bnouham,12 Kavalali et al.,21 Yousefi et al.,5 and
Golalipur et al.,8 experimentation on diabetic rats were done through
Streptozotocin. The findings suggested that the extract of nettle leaf
affects the reduction of blood sugar significantly. However, Mobasheri
et al.9 suggested that complete alcoholic nettle extract could stimulate
the insulin expression and C-peptide from pancreatic beta cells of rats.
The extract could also add the sensitivity of human muscle cells to
insulin.11 Kazemian et al.6 studied the effect of nettle extract on blood
sugar of patients with type I diabetes. Their study was conducted on
10patients for 2days. In the second day, 30CC nettle water per square
meter body surface area was administered. The findings of their study
suggested that statistically significant reduction of insulin occurred
in the second day but except for blood sugar level at 10th night no
change in patients’ blood sugar was observed.13‒21
4
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Reviewed this effect in a three-day period. They divided patients
to 10groups, each of which included 3patients. The first group was
prescribed 15ml/mT nettle extract which was administered once a
day and the prescribed amount for each group increased 15ml/m2 in
comparison with previous groups. They suggested that the extract
of nettle leaf has significant delay effect. It also reduces blood sugar
and improves glycemic control of patients with type I diabetes while
it has no significant side effects.10 A major difference between the
above mentioned study and this study is the prescription time of nettle
extract. Maybe, nettle has short-term effect on blood sugar regulation
but as Zaeri et al.10 suggested that it does not exert any long-term
effect.
In addition, another factor affecting anti-diabetic effects of nettle
is the prescribed dosage. In this study, the minimum dosage was used
which was recommended in herbal pharmacology books while Zaeri
et al.10 prescribed nettle extract by adopting ascending dose. Kezemian
et al.10 administered 30CC per square meter of nettle extract. This
might be another reason for different results of the present study.
In a clinical trial, Namazi et al.23 studied the effect of hydroalcoholic extract of nettle leaf on blood sugar and resistance to insulin
in patients with type II diabetes after they took the extract for 8weeks.
At the end of 8th week, the intervention group has significantly lower
HbA1C and FBS than the control group. But, significant difference
between fasting insulin concentration and resistance to insulin was
not observed.23 In another clinical trial, Kianbakht et al.24 used 500mg
nettle capsules for treating patients with type II diabetes. They found
out that HbA1C, 2hpp and FSB of the intervention group were
significantly lower than those of the control group. The difference
between results of this study and findings of above-mentioned
two studies could be justified through anti-diabetic mechanisms
of medicinal herbs (i.e. regulation of gene expression and insulin
synthesis, increase of insulin expression and reduction of glucose
uptake) and different pathophysiologies of type I and II diabetes.25

Conclusion
Prescribing 100mg/m2 of Urtica dioica leaf extract twice a day for
3months did not significantly improve glycemic control of patients
with type I diabetes. Although the extract does not have any significant
side effects, the researchers do not recommend the extract for better
control of blood sugar in patients with type 1 diabetes.
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