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ABSTRACT

Objectives: To evaluate the effect of encapsulated bee propolis supplementation 500 mg twice daily for 2
months on blood pressure record, fasting serum glucose, lipid profile and serum uric acid in otherwise
healthy volunteers in comparison to controls.

Design: The study was conducted from October 2017 to April 2018, subjects included in the study was
healthy non-obese from different areas in Mosul city, so as the control.

Subjects and methods: Forty apparently healthy subjects (Sixteen male and twenty—four female) were
included in this study. Blood pressure (BP) were recorded, body weight and body mass index (BMI) were
calculated, then a blood sample was taken with assay of fasting serum glucose (FSG), lipid profile {Total
cholesterol (TC), triglyceride (TG), high density lipoprotein (HDL —C), while serum low density lipoprotein
(LDL —C), very low density lipoprotein (VLDL-C) and atherogenic index (Al)} were calculated by using certain
equations and serum uric acid (SUA), was measured for both the intervention and the control groups.

After 2 months of supplementation with encapsulated bee propolis 500 mg twice daily, the BP, body
weight, BMI, LDL-C, VLDL-C and Al were calculated and FSG, TC, TG, HDL and SUA were measured for
the intervention group. All data were presented as means+ standard deviation (SD) of mean. Independed t —
test of two mean was used. Dependent t — test of two mean was applied for the differences in the
intervention group (before and after). Chi square test of independence was used for categorial variables. P—
value<0.05 was considered statistically significant.

Results: Initially, at the start of the study, there was insignificant difference between the interventions and
the control groups with regard age, sex, weight, BMI, systolic and diastolic BP, serum TC, HDL- C, LDL -C,
Al and SUA, with a significant differences in FSG, TG, and VLDL. By comparison before and after
supplementation in the intervention groups, there was a significant decrease in the systolic and diastolic BP
record, FSG, TC, TG, LDL -C, Al, SUA, with a significant increase in body weight and HDL —C.
Conclusion: Bee propolis supplementation at a dose of 500 mg twice daily for 2 months carries a beneficial
effects on BP record, FSG, lipid profile, and SUA, which should be taken in preventive medicine, since
hyperglycemia, hyperlipidemia and hyperureciemia, contributed to the development of atherosclerosis,
cardiovascular and cerebrovascular diseases.

Keywords: Propolis, healthy volunteers, FBS, lipid profile, uric acid, blood pressure.
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INTRODUCTION

In modern  primary care, doctors  spend
considerable time and effort, concentrating on
preventive medicine practice.’ Hyperglycemia,
hyperlipidemia  and hyperureciemia  were
considered as main risk factor for developing
atherosclerosis and cardiovascular diseases.”**
Type |l diabetes mellitus (DM) is associated with 4
folds increased risk of both coronary and
cerebrovascular  disease’ and  atherogenic
dyslipidemia characterized by abnormal changes
in plasma lipid profile as low HDL —-C and
increased TG® and only recently the
pathophysiological links between elevated SUA
concentration and the risk for atherosclerotic
cardiovascular and cerebrovascular disease
become clear.”

Currently word attention were directed to
traditional medicine.® Propolis is a resinous
material , containing a variety of substances and is
used in cosmetics, food supplement and in
medicine for centuries in various health problems
as treatment and prevention. It exhibit abroad
spectrum  activities  including  antibacterial,®
antifungal,’ antiviral,® anti-inflammatory,®
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antioxidant,” immunostimulating'* and cytostatic
proprieties."?

In this study we evaluated the preventive effect
of encapsulated bee propolis as daily supplement
of 500 mg twice daily for 2 months on BP record,
FSG, lipid profile, SUA in otherwise non-obese
healthy volunteer in comparison to the controls.

SUBJECTS AND METHODS

Forty otherwise healthy non-obese volunteer
(sixteen male and 24 female) were included in the
study that was conducted from October 2017 to
April 2018. Pregnant and lactating women, those
with history of allergy, asthma and bleeding
disorders were excluded.

Also included in the study 43, age, sex and body
weight matched healthy subjects as a control
group.

Initially, for both the members of intervention
and control groups, BP were recorded, body
weight measured, BMI was calculated using
following equation:

BMI= Weight (Kg) /Height (m2)*?
FSG, TC, TG and HDL-C were measured Using
kits of Biolabo Company (France).
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LDL -C was calculated using the following
equation:**

TC - HDL - VLDL -C

VLDL level was calculated by the following
equation:**

TG/5=VLDL

Atherogenic index calculated as:*
A.l=TC/HDL-C

Also a kit from Biolabo Company — France was
used for measurement of SUA."®*

After 2 months of bee propolis (Forever
Company —USA) supplementation in a dose of 500
mg twice daily, BP were recorded, body weight,
BMI, LDL-C, VLDL-C and A.l were calculated and
serum TC, TG, HDL-C, FSG and SUA were
measured.

RESULTS

As shown in Table 1, the comparison between the
intervention and the control groups with regard to
personal characteristics, demonstrated
insignificant differences.

Before 2 months of bee propolis supplement,
there was a significant higher TG. and VLDL —C
concentrationsand lower FSG in the intervention
group in comparison to control Table 2.

After 2 months of encapsulated bee propolis
supplementation and by comparing the
intervention and the control groups, there was a
significant differences in systolic and diastolic
blood pressure record , FSG, TC . LDL —-C and A.l
(Table 3, Table 4).

By comparison before and after
supplementation of bee propolis in the intervention
group, there was a significant reduction in systolic
and diastolic blood pressure (% of improvement:
8.39), diastolic blood pressure (% of improvement:
12.42) with a significant increase in body weight
(1.62 %) (Table 5).

Also there was a significant reduction in FSG (%
of improvement 10.95), SUA (20.64%), TC
(15.33%), LDL —C (26.27 %), VLDL —C (34.39%),
TG (34.47%) and A.l (34.47%), with a significant
increase in HDL-C (8.18%) as shown in (Table 6).
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Table 1. Comparison between the intervention and
control groups with regard personal characteristics.

Intervention Control
. group group P-
Characteristics [n = 40] [n = 43] value*
Mean + SD Mean + SD
Age (years) 29.9+11.1 29.5+10.5 0.872

Systolic blood

pressure 116.8 £ 10.2 113.3+9.4 0.109
(mmHg)
Diastolic blood
pressure 76.5+5.8 73.6 £ 8.5 0.074
(mmHg)
Weight (kg) 59.8 £ 10.5 60.7+9.4 0.662
BMI (kg/m?) 22.39 + 2.06 22.35+1.80 0923
Gender No. (%) No. (%)
Male 16 (40.00) 16 (37.21)

0.794**
Female 24 (60.00) 27 (62.79)

* Independent T-test of two means was used.
** Chi-square test was used.

Table 2. Comparison between intervention and the
control groups with regard to measured biochemical
parameters before bee propolis supplementation.

. Control
Intervention rou
Parameters group [n =40] 9 _ P P-value*
Mean + SD [n = 43]
- Mean £ SD

FSG (mg/dl) 84.9+13.6 93.3+14.8 0.009
SUA (mg/dl) 3.73+1.36 3.34+1.14 0.168
S.cholesterol 15184296  1559+205  0.366
(mg/dl)
HDL (mg/dl) 55.23 £ 8.28 57.16 £ 7.18 0.257
LDL (mg/dl) 90.2 + 28.4 86.9 + 26.9 0.592
VLDL (mg/dl) 16.43 £ 7.61 11.86 £ 6.34 0.004
TG (mg/dl) 82.1+38.0 59.3+ 31.7 0.004
Al 2.98 + 0.66 2.76 £ 0.58 0.106

* Independent T-test of two means was used
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Table 4. Comparison between the intervention group
after bee propolis supplementation and control groups
regarding measured biochemical parameters.

Table 3. Comparison between the intervention group
after bee propolis supplementation and control groups
regarding personal characteristic.

Intervention

group after Control
Int ti .
" ervenflon Control Parameters 2M. group P
group after group p. [n = 40] [n=43] value*
Parameters 2_M. [n = 43] value* Mean + SD Mean + SD
[n =40] +S
Mean + SD Mean £ SD
FSG (mg/dl) 75.6 £ 10.6 93.3+14.8 0.000
SyStﬂ“c E5 107.0+9.7 1133+9.4  0.004
(mmHg) SUA (mg/dl) 2.95+1.10 334+1.14 0117
Diastolic BP
(mMmHg) 67.0+ 7.6 73.6+8.5 0.000 S. cholesterol 137.0+ 322 155.9 + 29 5 0.006
(mg/dl)
Weight (kg) 60.7+11.3 60.7£9.4 0.999 HDL (mg/dl) 50.73+10.24  57.16+7.18  0.188
BMI (kg/m?) 2268+229  2235+1.80  0.467 LDL (mg/dl) 66.5+31.1 86.9 + 26.9 0.002
VLDL (mg/dl) 10.78 + 6.73 11.86 +6.34  0.453
* Independent T-test of two means was used.
TG (mg/dl) 53.9 + 33.6 59.3 +31.7 0.452
Al 2.34+£0.62 2.76 + 0.58 0.002

* Independent T-test of two means was used.

Table 5. Comparison between the pre and post- supplementation of bee propolis in the intervention group regarding
personal characteristics.

%

Parameters Base line After 2 months Before — after improvement P-value
Mean = SD Mean + SD P rate

Systolic BP

(MmHg) 116.8 £ 10.2 107.0+£9.7 9.8+1.31 8.39 0.000
Diastolic BP 76.5+5.8 67.0+7.6 9.50 + 6.77 12.42 0.000
(mmHg)

Weight (kg) 59.8 +10.5 60.7 +11.3 -0.97 £2.04 1.62 0.005
BMI (kg/mz) 22.39+2.06 22.68 +2.29 -0.29+0.17 1.30 0.092

* Paired T-test of two means was used.

Table 6. Comparison between the pre and post- supplementation of bee propolis in the intervention group regarding
measured biochemical parameters.

Base line After 2 months % improvement
Parameters Mean + SD Mean + SD Before — after rate P-value*

FSG (mg/dl) 84.9+13.6 75.6 + 10.6 9.3+13.0 10.95 0.000
SUA (mg/dl) 3.73+1.36 2.95+1.10 0.77 +0.82 20.64 0.000
=, Elnelzsizn) 161.8+29.6 137.0+32.2 24.8+28.1 15.33 0.000
(mg/dl)
HDL (mg/dl) 55.23 + 8.28 59.73 + 10.24 -450+7.91 8.15 0.001
LDL (mg/dl) 90.2 +28.4 66.5+31.1 23.7+28.3 26.27 0.000
VLDL (mg/dl) 16.43+7.61 10.78 £6.73 5.65 +5.59 34.39 0.000
TG (mg/dl) 82.1+38.0 53.9+33.6 28.3+27.92 34.47 0.000
Al 2.98 + 0.66 2.34+0.62 0.64 + 0.65 21.48 0.000

* Paired T-test of two means was used.
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DISCUSSION

Propolis is a safe natural resinous product, made
by bees from material extracted from plants,
flowers and bees wax. It is regarded as a folk
medicine possessing a broad spectrum of
biological activities including hypoglycemic
activity.™®

This study revealed a significant weight gain in
the intervension group after 2 months of bee
propolis supplementation at a doses 500 mg twice
daily. This is in agreement with study conducted
by Denli et al, 2005"°, whom reported that the
addition of propolis in the diet significantly increase
the growth parameter of quail chicks such as body
weight gain and feed consumption and
improvement feed efficacy compared with controls
and they suggested that it could be due to
antimicrobial activity of the propolis extract that
resulted in improvement of intestinal hygiene that
lead to improved digestion and absorption, beside
that it has been suggested that bee propolis
contain protein, amino acids, vitamins, and
flavonoids, for this resinous it has been used by
some people as a nutritional supplement. %

Also on line with our results, the study conducted
by albushabaa (2014)* , she reported that propolis
extract has antihyperglycemic effect and
significantly improved the body weight of diabetic
rabbits. Yucel et al, (2012)*, studied the effect of
propolis administration on assessement of growth
and neonatal diarrhea in calves, they found an
improved live weight gain and growth this
attributing to the the activity of propolis against
many bacterial pathogens, thus preventing calves
diarrhea.

Concerning the effect of propolis on blood
pressure record, although all of our subject in the
study were normotensive, propolis supplement
causes a significant reduction in the mean systolic
and diastolic blood pressure in comparison to pre-
propolis supplementation period and the controls.
This is similar to the results of Gogebaken et al.,
2012%, whom concluded that propolis decrease
tyrosine hydroxylase ,which is the rate limiting
enzyme in the biosynthesis of catecholamine in
nitric oxide inhibited hypertensive rats.

Talas et al, 2013** also reported that propolis
might be used to protect against the hypertensive
effect of nitro L—arginine methyl ester by increasing
the generation of vascular nitric oxide.
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Concerning the effect of propolis on biochemical
parameters under study, this study reported a
significant beneficial effects on FSG, lipid profile
indices and SUA. This is in agreement with Li et al,
2011 whom reported that encapsulated propolis
can suppress the heightening of FBS in type I
diabetic rats, 8 weeks after starting therapy and
concluded that encapsulated propolis can improve
the insulin sensitivity in type Il diabetic rats.

Fuliang et al, (2005)*® also reported that propolis
lower FSG and lipids leading to deceased out puts
of lipid peroxidation and scavenge the free radicals
in rats with diabetes mellitus. Bankova (2005)27,
attributed the hypoglycemic effect of propolis to its
flavonoids content. Again our findings were in
accordance with study conducted by Zaahkouk et
al, (2016)*® reporting a significant lower FSG level
and increase in plasma insulin level in
streptozotocin induced diabetic rats. Lastly and in
a human study conducted by Zhao et al (2016)*
reported that a Brazilian propolis significantly
improved FSG level and plasma insulin in human
subjects with type || DM.

In contrast to our study finding, Bulalo et al,
(2009)* reported that propolis had no effects on
plasma glycemic control and lipid metabolism in
diabetic rat model fed on propolis for 28 days, also
in contrast to our findings the study conducted by
fukuda et al, (2015)* they concluded that 8 weeks
supplementation of Brazillian propolis did not have
beneficial effect on serum FSG, although it
prevented the action of hyperureciemia and
dysfunction of renal glomerular filtrating function
that commonly developed in patient suffering from
DM.

With regard to lipid profile, Albokhadaim
(2015)*, reported that dietary supplementation of
propolis induces a beneficial hypolipidemic effect
as hypocholesterlomic and hypotriglyceridemic
effectin the sera of rat fed on high cholesterol diet.
The effect on serum cholesterol could be attributed
to inhibition of  3-hydroxy-3-methyl-glutaryl-
coenzyme A (HMG —-COA) reductase, the rate —
limiting enzyme that mediates the first step in
cholesterol biosynthesis ,while the effect on TG
might be attributed to lipase stimulation.

Also in line with our findings, the study
conducted by EL-Sayed et al, (2009).* They
conducted that propolis extract offers promising
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antidabetic and hypolipidemic effects that might be
mainly attributed to its potent antioxidant property.

With regard to effect on SUA, our study reported
a significant reduction in SUA after 2 month
supplementation of bee propolis, this is in line with
the study conducted by Omnia et al, (2014) ¥ and
concluded that propolis act as a protective agent
against thioacetamide—induced hyperammonemia
in rats and that bee propolis and bee pollen
significantly reduces SUA.

In a recent research work Amin et al, (2017)*°,

studied the reno protective and antioxidant effect
of silymarine and propolis on diclofenac sodium
induced renal toxicity in rats and concluded that
propolis with pollen provide a natural protection
against renal toxicity induced by diclofenac sodium
and both resulted in a significant decrease in urea,
creatinine and SUA level as compared to the group
receiving diclofenac only.
In conclusion: Encapsulated propolis supplement
for 2 months at dose of 500 mg twice daily in
otherwise healthy volunteer, resulted in a
beneficial effect on blood pressure record, FSG,
lipid profile and serum uric acid which might
through a light on the protective effect of propolis
against atherosclerosis and cardiovascular
diseases in a primary care preventive medicine
practice.
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