University of Mosul

College of Medicine

Effects of Energy Drink on Oxidant/ Antioxidant
Status, Liver and Renal Functions with
Histopathological Picture in Male Albino Rats:
Role of Propolis

A Thesis Submitted by

Zahraa Rafea Mahmood Alkhayat

To the College of Medicine
University of Mosul

In Partial Fulfillment of fhe Requirement for the Degree of
Master of Science

In Pharmacology

Supervised by

Professor

Dr. Imad Abdul-Jabbar Thanoon

2021 A. D. 1443 A.H.



II

Summary

Energy drink (ED) as a complement that generates energy has firstly
appeared in Asia and Europe in 1960, are non-alcoholic, but mildly
carbonated beverages that include a variety of energy-boosting chemicals,
most notably caffeine, to provide users with a boost in energy. Studies
conducted on animals and treated with these drinks have proven that they
have negative effects on the morphology and function of the liver and
kidneys. Propolis is an antioxidant, which is related to the content of
polyphenols and flavonoid chemicals, which have the ability to remove free

radicals, protect fats from oxidation and inhibit lipid peroxidation.

The current study aims to investigate the effects of energy drinks (ED) at
different dose levels on the renal and liver function test and histological
picture with the oxidant antioxidant status in male albino rats, as well as the
possible protective role of bee propolis on the adverse effects of energy

drinks.

The study design is an experimental interventional study that was done
in the animal house of the University of Mosul / College of Veterinary
Medicine, during six weeks from the 15" of November 2020, to the 3™ of

January 2021.

Thirty six male adult albino rats are used in this study. The animals are
randomly assigned to six groups (6 rat per group), G1: control group received
distilled water, G2: received low dose of ED 0.4ml /100 g body weight /day,
G3: received moderate dose of ED 1.1ml/100 g body weight /day, G4:
received a high dose of ED 2.2ml/100 g body weight/day, G5:received high
dose of ED 2.2ml/100 g body weight + 100mg propolis/kg/day half hour prior
to ED, G6: received only propolis 100mg/kg/day.All treatments are given by
oral gavage and last for six weeks. Blood samples were taken at the beginning

of the study from each group, as well as at the 3™ and 6™ weeks, to assess



III

renal and liver biochemical parameters and oxidative stress parameters, At the
end of the experiment, histological examinations were performed for both

kidney and liver.

The results of the current study showed regarding liver enzymes activity
specially serum glutamic pyruvic transaminase (SGPT) started to increase
significantly with the low dose of ED after the 6" week of administration,
with the moderate dose of ED the activity of SGPT and alkaline phosphatase
(ALP) started to increase significantly after the 3 week of administration and
continue to increase significantly after the 6™ week as the serum glutamic
oxaloacetic transaminase (SGOT) activity. With the high dose of ED the
activity of all liver enzymes was stated to increase significantly after the 3™
week of administration and continued to increased significantly after the 6™
week. Adding propolis to high dose ED, although the liver enzyme activity of
SGPT and SGOT stated to increase significantly after the 3™ week and that of
ALP after the 6" week but their values do not reach to the high levels
comparing with the high dose of ED alone.Regarding to histological picture
of liver. At high dose of ED show there was an severe vacuolar degeneration
with severe congestion,moderate hepatic sinusoid dilation, necrosis, apoptosis
and hemorrhage. but with adding propolis the effects show there was only
moderate increase in the number of kupffer cells with mild hepatic sinusoid
dilation and mild congestion and increase diploid hepatocytes. This shows
that the energy drink leads to histological changes depending on the dose

given, while propolis ameliorated these histological changes.

Regarding the effects on renal function and histological picture,with the
oxidant/antioxidant status,with the low dose ED, there was a significant
increase in the blood urea and serum uric acid levels with a significant
reduction in total antioxidant capacity (TAC), started by the 3™ week, while

there was a non-significant effect on serum creatinine and malonaldehyde
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(MDA) levels at both the 3™ and the 6™ week. With the moderate dose ED,
there was a significant increase in blood urea, serum creatinine and serum uric
acid and MDA levels stated after the 3" week, with a significant reduction in
TAC levels, so as the case with the high dose ED. With adding propolis to the
high dose ED, although there was a significant increase in the parameters
under study (Blood urea, Serum creatinine,serum uric acid and MDA) with a
significant reduction in TAC levels, they did not reach the values with the ED
high dose alone. Also at the level of histological picture of the kidney ED
affect it with the raising dose. At high dose of ED show there was severe
dilation of Bowman’s space with severe vacuolar degeneration of cell
swelling and moderate atrophy of glomeruli, and congestion with hemorrhage
and, mild necrosis.but with adding propolis the effects show a mild
segmentation of glomeruli, with mild vacuolar degeneration and cell swelling,
mild inflammation and mild congestion. This shows that the energy drink
leads to histological changes depending on the dose given, while propolis

ameliorated these histological changes.

Conclusion: Energy drink (Red bull) adversely affect liver and renal
function as reflected by biochemical parameters and histological picture, with
the oxidant/antioxidant parameters in a stepwise manner with increasing the
dose and duration of use. These harmful effects can be ameliorated by

coadministration of propolis.
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