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Background: Type 2 diabetes is the fourth major public health problem worldwide. Royal Jelly (R]) insulin-like activity and blood glucose
modulating properties have been reported in animal and healthy volunteers.

Objectives: This study aimed to investigate the effect of a single dose of fresh R] as a complementary therapy on glycemic response in
patients with type 2 diabetes.

Patients and Methods: In this randomized clinical trial, 40 patients with type 2 diabetes were assigned into the R] (n=20) and placebo (n
=20) groups and received either 10 g fresh R] or placebo after overnight fasting. Serum glucose, insulin and C-peptide concentrations were
determined at 0, 60,120 minutes after the intervention. Independent t-tests and repeated measures ANOVA were used to analyze data.
Results: The mean serum glucose levels were significantly decreased in R] and placebo groups; however, mean serum level was different
but not statistically. (P = 0.77). One hour after R] ingestion the mean serum insulin concentrations were increased and after 2 hours it
was decreased insignificantly (P = 0.54, P = 0.20). The mean C-peptide concentrations were significantly increased after 1and 2 hours of
R] ingestion; however, in the placebo group we observed a slight but insignificant reduction at the time of 1 and 2 hours in the mean
C-peptide serum levels (P=0.40). Moreover, there was no significant difference in none of the glycemic control parameters between both
studied groups (P> 0.05).

Conclusions: It seems that R] does not appear to have significant immediate effects on glycemic factors in patients with type 2 diabetes.
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However, further studies with larger sample sizes and different doses of RJ are needed to achieve more precise results.

1. Background

Type 2 diabetes is one of the most prevalent chronic diseas-
es and it is the fourth major cause of mortality worldwide
(1). The world health organization (WHO) estimates that the
number of people with diabetes in range of 45 - 64 years old
will be more than 140 million in developing countries and
more than 30 million in developed countries in 2030 (2).

Patients with type 2 diabetes are high risk for develop-
ing chronic diseases like atherosclerosis and coronary
heart and renal diseases (3). The results of previous stud-
ies showed that along with routine medications, comple-
mentary medicine may improve glycemic control and
insulin resistance in patients with type 2 diabetes (4-7).

Royal Jelly (R]) is a viscous and milky substance secreted
by the hypopharyngeal and mandibular glands of work-
er honeybees (Apis mellifera) and is an essential food for
both the queen and her larvae (8). Royal jelly comprises

60% - 70% water, 10% - 12% carbohydrates, 12% - 15% proteins
and 3% - 7% lipids (9). It has been suggested that R] may
have hypoglycemic functions, Munstedt et al. reported
that single doses of RJ decreased blood glucose levels in
healthy subjects (10). In addition, findings of in vivo and
in vitro studies indicated that R] has hypotensive, (11) an-
ti-hypercholesterolemic, (12) anti-inflammatory (13), anti-
tumor (14) and antioxidant effects (15). It has insulin-like
activity, which may improve insulin resistance (16, 17).

We adapted with new aspects of medicine which are
transferred to our country but our previous data about
disorders are neglected. We have so many data in our an-
cient book which are subject of attention for some other
scientist who use them in their researches (18); however,
we seldom had such studies. So, we decided to do one of
them which were never designed in this manner.

Copyright © 2015, Iranian Red Crescent Medical Journal. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCom-
mercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0[) which permits copy and redistribute the material just in noncommercial us-
ages, provided the original work is properly cited.


http://ircmj.com
http://dx.doi.org/10.5812/ircmj.20074

Mobasseri M et al.

2. Objectives

To the best of our knowledge, there are no reports about
the effect of a single dose of R] administration on glyce-
mic control in diabetic patients; therefore, the aim of this
study was to determine the effects of R] supplementation
in female patients with diabetes.

3. Patients and Methods

At the baseline of the study, 200 patients with type 2
diabetes were candidate to participate in our study from
the outpatient endocrine clinic of Imam Reza Teaching
Hospital (a specialized, governmental and referral hospi-
tal) in Tabriz, Iran, but only 40 patients were eligible to
participate in the study. This research was done between
October and December 2013.

Patients with type 2 diabetes mellitus (with at least
one year duration), age range of 30 - 65 years, and Body
Mass Index (BMI) of 25 - 30 Kg/m? were enrolled in this
study. They were taking only glucose-lowering agents
(metformine and glibenclamide). They were randomly
divided into the R] and placebo groups (n=20 in each
group).

Patients who received trace elements and antioxidant
supplements during 6 months ago, pregnant women
and patients in a lactation period, those involved with
renal disease, endocrine dysfunction and any type of al-
lergy were excluded. Sample size was determined based
on data from previous study (12,13). Considering the con-
fidence interval of 95%, a. = 0.05 and power of 80%, the fol-
lowing equation was used:

_ [(Z1—afrasly(2+Z1— B))2(SD124SD22)]
(1) N= >

Twenty patients with diabetes were considered for each
group. Forty volunteers with type 2 diabetes were ran-
domly assigned into the R] (n =20) and placebo (n =20)
groups based on the random block procedure produced
by random allocation software (RAS). Afterwards, the
participants received either 10 g fresh R] or placebo after
overnight fasting.

A computer-generated random sequence was kept in a
remote secure location and administered by an indepen-
dent third party who was not involved with the clinical
conduct of the study until all study data were collected
and verified. Patients and those involved in enrolling
participants, administering interventions and assessing
outcomes were blind to group assignments. Both groups
were matched in baseline characteristics (Table 1).

After 12 hours overnight fasting, 5 mL venous blood
samples were collected and patients in the intervention
and placebo groups received 15 g fresh R] or 15 g placebo.
The Placebo consists of nonabsorbent gum and gelatin
which had identical appearance with R]. The blood sam-
pling repeated again after 1and 2 hours.

The serum samples of patients were kept at -80°C until
biochemical analysis. Serum fasting blood glucose (FBG),
C-peptide and insulin concentration were determined by
the enzymatic colorimetric method and chemilumines-
cence methods using Monobind kits, respectively. All de-
vices were calibrated and we used similar type of instru-
mentation for all studied patients.

This parallel design randomized clinical trial was ap-
proved by the ethics committee of Tabriz University
of Medical Sciences with WHO registered randomized
clinical trial number: IRCT201306049626N2 (available
at: http://[www.who.int/trialsearch) and the written in-
formed consent was obtained from all participants. The
participants can leave the study at any time.

Table 1. Baseline Characteristics of Patients P

Variable RJ Group (n=20) Placebo Group (n=20) P
Age,y 50.05 +7.31 53.75 £ 6.93 0.10
Gender € 0744
Female 13(65) 12 (60)
Male 7(35) 8(40)
Weight, kg 75.45+£14.50 77.95 £11.69 0.55
BMI, kg/m? 28.72+4.66 29.32+4.19 0.67
Duration of diabetes, y 7.20 £3.1 7.80+2.8 0.87
Fasting blood glucose, mmol/l 8.62+2.82 8.70+£2.25 0.90
HDbA1C, % 8.14 £1.13 7.70+0.7 0.29
Fasting serum insulin, pU/mL 1135+8.26 9.49 £5.65 0.40
Fasting C-peptide, ng/mL 2.85+1.43 3.42+0.97 0.15

@ Abbreviations: BMI, body mass index; R], royal jelly.
Results are expressed as mean + SD.

€ Values are presented as No. (%).
Chi-square P value.
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3.1. Statistical Analysis

Descriptive statistics were obtained for all studied vari-
ables. Results were presented as mean * SD. The normal-
ity of variables was tested using the Kolmogorov-Smirnov
test. Differences between two treatment groups were
analyzed using an independent t-test. The repeated mea-
sures ANOVA was used to compare the differences within
a group (R] or placebo). All P values less than 0.05 were
considered statistically significant.

4.Results

All of the patients completed the study and analyzed in
last assessment. Figure 1 shows the study protocol. Base-
line characteristics of patients were presented in Table 1.

It is clear that our studied groups (R] and placebo) were
matched regarding baseline characteristics (Table 1) and
glycemic control was equal statistically. Fasting blood
glucose, HbAIC level, fasting insulin and C-peptide lev-

els were similar statistically in both groups (P =0.90, P =
0.29,P=0.40, P =0.15, respectively).

Glycemic control parameters of the studied groups at the
onset and end of the intervention are presented in Table
2.The mean serum FBG levels were significantly decreased
in both groups; however, statistically difference was found
between the two groups after 1and 2 hours of R] ingestion
(P=0.77). One hour after the R] ingestion the mean serum
insulin concentration was increased and after 2 hours it
was decreased insignificantly, but in the placebo group,
the mean insulin levels were insignificantly reduced after
2 hours of placebo ingestion (P = 0.09). The mean C-pep-
tide concentrations were increased significantly after 1
and 2 hours of R] ingestion; however, in the placebo group
we observed the slight but insignificant reduction in the
mean C-peptide serum levels after 1 and 2 hours. Before
and after the intervention, no significant difference was
found in none of the glycemic control parameters (P =
0.77,P=0.32,P=0.40, respectively) (Table 2).

[ Enrollment ]

Assessed for eligibility
(n=200)

Excluded (n=160)

# Not meeting indlusion

criteria (n=160)
* Declined to participate (n=40)
* Other reasons (n=15)

Randomized (n=40)

¥ [
h,

Allocation ] ¥

A

Allocated to intervention group (n=20)
# Biochemical factors was measures
befor, after 1 nad 2 hours of
experiment

#Resived 10 gram fresh royal jelly
within 15 minute

Allocated to placebo group (n=20)

* Biochemical factors was measured
before, after 1 and 2 hours of
experiment

+ Recived 10 gram pacebo gel whithin
15 minute

Follow-Up

| I

Lost to follow-up (n=0)

Lost to follow-up (n=0)

! [

Analysis

] !

# Biochemical factors was measured
* Analysed (n=20)

4 Biochemical factors was measured
* Analysed (n=20)

Figure 1. Study Flow Diagram
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Table 2. Glycemic Control in Both Groups

Parameter Royal Jelly (n=20) Placebo (n=20) P
Glucose, mmol/l 2
Fasted 8.62+£2.82 8.70 £2.25 0.9
1h 147.451+48.48 150.35+39.57 0.54
2h 133.90 £42.47 144.95 +37.91 0.2
P 0.001 0.001
pb 0.77
Insulin, pU/mL?
Fasted 11.35 £ 8.26 9.49 £5.65 0.4
1h 11.81£1.09 8.71% 6.07 0.39
2h 9.71+£7.99 7.83t4.47 0.73
P 0.08 0.09
pb 0.32
C-peptide, ng/mL?
Fasted 2.85+1.43 3.42+0.97 0.15
1h 3.05%1.80 331£0.91 0.11
2h 3.04£1.49 3.22+0.89 0.2
P 0.001 0.08
pb 0.4

@ Values are presented as mean + SD.
Parameters between the two groups.

5. Discussion

Royal jelly is a wonderful food which the results of in
vivo and in vitro studies suggested several therapeutic
properties for it (16, 17,19). Kramer et al. recognized insu-
lin-like activity of peptides in R] (17). In another research
which was done in diabetic (fructose drinking) rat, R] ad-
ministration resulted in reduction in insulin levels and
insulin resistance via prevention of hypertension with-
outany change on glucose concentration (20). To the best
of our knowledge there are no studies about the effects of
a single dose of R] on glycemic control in patients with
diabetes. This kind of study was not done previously and
its results may alter hyperglycemic control with a non-
synthetic agent, which may have lesser side effects.

In our previous report 1000 mg/day lyophilized R]
supplementation for 8 weeks, insignificantly reduced
fasting blood glucose and significantly increased fast-
ing serum insulin in type 2 diabetic females (21);. How-
ever, in the present study R] administration significant-
ly decreased the mean glucose levels (P=0.001) without
any significant changes in insulin concentrations (P
= 0.08). Our findings support Munstedt et al. study in
which the administration of 20 g of R] significantly re-
duced glucose levels in 20 healthy subjects. Munstedt
et al. suggested that insulin-like peptides of R] were
responsible for this action which seems it can preserve
its activity even after passage through human stomach
(10). However, in another report, 10 g of R] intake did

not show any statistically significant immediate effect
on serum glucose, C-peptide and insulin levels in ten
volunteers (22). However, the results of other studies in
2010 reveal that feeding with enteric-coated capsules
containing RJ does not have any change on glycemic
control factors in healthy subject. Our results confirm
these reports (18).

However, in our study 10 g of placebo intake had the
result similar to the RJ group, but the trend of insulin
reduction and C-peptide elevation in the R] group was
slower than that in the placebo group, which can be sug-
gested that R] may modulate glucose-insulin response
independent from its insulin-like activity.

In conclusion, our findings revealed that in comparison
with the placebo group, RJ did not have immediate sig-
nificant effects on glycemic factors in patients with type
2 diabetes. However, further studies with larger sample
sizes and different doses of RJ are needed to achieve more
precise results.
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