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Objective: This study evaluated the biochemical and histopathological effects of propolis oil extract on liver and testicular
tissue in rats subjected to alcohol toxicity.

Materials and Methods: Sixty Wistar albino rats were randomly assigned into 6 groups: Control, Ethanol (EtOH: 20%
ethanol) Propolis-1 (PR1: 100 mg/kgbw) Propolis-2 (PR2: 200 mg/kgbw) EtOH+PR1, and EtOH+PR2. Rats were admin-
istered ethanol and propolis by gastric tube for 15 days. Hematological, biochemical, and histopathological (liver and testes)
parameters were examined. In addition, sperm concentration and motility were determined.

Results: Increased deterioration of complete blood count parameters was statistically significant in the EtOH group when
compared to the control group. Propolis was preventative for some effects of EtOH. The most pronounced preventive effect
of propolis on ethanol-induced damage was observed in nucleated red blood cells (NRBC) and mean corpuscular hemoglobin
concentration (MCHC) parameters (p<0.01). Cholesterol and triglyceride levels were found to be highest in the EtOH group,
and propolis was found to reduce these effects of ethanol (p<0.01). While the highest value for the testosterone hormone
was seen in the PR2 group, propolis was found to decrease the hormone level decline caused by ethanol especially in the
EtOH+PR2 group. Although it was not statistically significant, giving rats ethanol showed reduced sperm motility and epi-
didymal sperm concentration, whereas co-administering propolis and ethanol showed an increase in these values.
Conclusion: It was found that ethanol caused negative effects on the biochemical parameters studied, and histopathological
assessments also showed negative effects on liver and testicular tissue. Propolis (200 mg/kgbw), on the other hand, was
found to have a mitigating effect on these values.
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INTRODUCTION

Excess use of ethanol negatively affects human health, which is recognized as a serious worldwide problem.
Ethanol plays a direct role in the production of reactive oxygen species and reactive nitrogen species, createing
an environment prone to oxidative stress. Alcohol can increase malondialdehyde (MDA) levels by reducing an-
tioxidant activity (1). Studies have shown that alcohol causes cirrhosis of the liver, cardiomyopathy, myopathy,
and acute and chronic pancreatitis (2, 3). Among health problems caused by ethanol, its adverse effects on the
liver and the reproductive system are some of the most severe. It has been shown that as alcohol dehydrogenase
activity increases, serum testosterone levels decrease and also that hematologic parameters in testicular interstitial
tissues deteriorate in rats that are induced to chronically consume alcohol (4, 5). In recent years, researchers have
sought health support products with beneficial biological activity, especially antioxidant activity, to eliminate or at
least mitigate the harmful effects of alcohol. One of the natural products whose antioxidant activity is well defined
in the literature and about which there are many research studies is propolis (6).

Some plants protect leaves, flowers, fruits and buds from cold and harmful environmental factors by producing
a strong, antimicrobial, waterproof and heat-insulating resin compound. This resinous substance is collected by
honeybees (Apis mellifera L.), mixed with wax and saliva and transported to the hive, then is referred to as propo-
lis. The chemical structure of certain propolis types, such as the European poplar propolis, and Brazil green and
red propolis, have been well-described and standardized. Many beneficial biological activities of propolis, such as
antioxidant, antimicrobial, anti-inflammatory, anticarcinogenogenic, and immunostimulant activities, are due to
its phenolic compounds (7). As propolis is not produced by food and pharmaceutical industries, it is generally
extracted using ethyl alcohol. However, for religious reasons, alcohol intolerance, resinous taste of alcohol, and
limited use in children, researchers have sought to find new solvents for extracting phenolic compounds. One
such solvent is olive oil, which has more than 200 different chemical compounds, including sterols, triterpenic
alcohols, carotenoids and phenols. Phenolic compounds found in extra-virgin olive oil include both lipophilic and
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hydrophilic phenols. Dissolving propolis in vegetable oils with ap-
propriate methods can be beneficial to health as it can be used in
multiple industries as well as providing additional benefits directly
from the solvent. It has been scientifically proven that propolis,
which is extracted from different vegetable oils, has biological activ-
ity, specifically antimicrobial, anti-tumor, anxiolytic and antidepres-
sant activity (7). Scarce data exists describing protective effects of
propolis extracted using olive oil against liver and testis damage in
the literature. The aim of study was to determine the biochemical
and histopathological effects of poplar-type propolis, which was
obtained in the form of two different doses of olive oil extracted
propolis on liver and testicular tissues.

Olive oil extracted propolis was purchased from Nutral Therapy
Company in Kayseri, Turkey. Ethanol (20%) was purchased from
Merck, USA.

The analyses of the propolis used in this study was investigated
with an Agilent 1100 HPLC system equipped with a photodiode
array detector and an ion-trap mass spectrometer detector (Agi-
lent Technologies, Germany). The mobile phase of the method
was methanol (A) and 0.5% v/v acetic acid in water (B). The
extrication profile was: 10% A in B: 0 min, 60% A in B: 28 min,
and 10% A in B: 30 min. A volume of 10 pL of sample was
administered on to the column operating at room warmth at a
flow rate of 1 mL/min. UV detection was performed at 290nm.
UV chromatograms were inscribed at 280 and 360 nm with a
bandwidth of 8nm. The eluted components were determined on
the basis of the retention time by comparison with the retention
time of the reference standard.

Total phenolic content was analyzed using the method proposed
by Fuentes et al. (8). The total antioxidant efficiency of the oil ex-
tract of propolis was evaluated using the phosphomolybdenum
method as defined by Prieto et al. (9). The effect of 2,2 diphenyl-1-
picrylhydrazyl (DPPH) radical scavenging was evaluated using the
method of Gyamfi et al. with light modification (10).

The study was approved by the Animal Care and Use Committee
at the Erciyes University Faculty of Medicine (ID=16/078). Ex-
perimental procedures were performed according to the Guide
to the Care and Use of Laboratory Animals. Sixty Wistar albino
rats (250-260 g) were randomly divided into 6 equal groups. The
groups were as follows: in the Ethanol (EtOH) group, 10 ml of
20% ethanol was administered for 15 days. In the Propolis groups,
propolis was administered at doses of 100 mg/kg (PR1) and 200
mg/kg (PR2) for 15 days. In the EtOH plus Propolis groups, 10ml
of 20% ethanol and Propolis was administered at doses of 100
mg/kg (EtOH+PR1) and 200 mg/kg (EtOH+PR2) for 15 days. In
the Control group, 10 mg/kg of 0.9% saline was administered for
15 days. The designated substances were administered once a day
by gastric tube.
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At the conclusion of the study, blood samples were taken from rats
after 6 hours of fasting. Light ether anesthesia was administered
prior to taking blood samples. Blood samples were collected from
each animal by heart cannulation. Blood samples were centrifuged
for 10 minutes at 3000 g. Testes and the liver tissue was collected,
and one testis from each animal was fixed in 10% formalin for
histopathological examination. Prior to biochemical analysis, spec-
imens (serum, liver, testis) were stored at -20°C.

Complete blood count was performed using a Sysmex analyzer
(Sysmex Co., Kobe, Japan). Biochemical parameters, including
glucose, triglyceride, total cholesterol, aspartate aminotransferase
(AST), alanine aminotransferase (ALT) and alkaline phosphatase
(ALP) were analyzed using a Cobas 8000 series analyzer (Roche
Diagnostics, Mannheim, Germany) using the spectrophotometer
technique. Total testosterone was analyzed by a Cobas 8000 se-
ries analyzer (Roche Diagnostics, Mannheim, Germany) using the
electrochemiluminescence immunoassay (ECLIA) technique. The
standard spectrophotometric method described by Ohkawa et al.
was used to evaluate lipid peroxide reaction levels with thiobarbi-
turic acid (TBA) (11).

Epididymal sperm concentration was determined using the method
described by Yokoi et al. (12). The epididymis was triturated with
scissors in 5 mL of 0.9% saline and processed using a rocker for
ten minutes, then incubated for two minutes at room temperature.
The resulting supernatant was diluted 1:100 with sodium bicar-
bonate (5 g), 100 mL of 25 mg of eosin, and 1 mL of 35% forma-
lin. Sperm count was determined using a hemocytometer. 10 puL
of diluted sperm suspension was counted at 200 x magnification
by light microscopy. Sperm motility was determined according to
the method described by Sonmez et al. (13). Fluid collected from
the caudal epididymis by pipette was diluted with Tris buffer solu-
tion to 2mL and the percentage of motility in a preheated system
(35°C) was counted at 400 x magnification. Motility estimations
were taken from three different areas of each sample and the aver-
age was reported as the final motility score. The method described
by Evans and Mawwell (14) was used to identify the percentage
of morphologically abnormal sperm. A total of 300 sperm were
counted on each slide by light microscopy at 400x magnification
from slides prepared according to this method.

Liver and testicular tissue samples were fixed in 10% formaldehyde
solution for use in histological examinations. The tissue as then
embedded in paraffin, applying stages of routine tissue monitoring.
5-6-um sections of the paraffin blocks were placed on flat slides.
The prepared slides were then incubated for a predetermined time
using standard histological methods. Paraffin was then removed
using xylene, and the slides were diluted using a graded alcohol
series in order to visualize the general histological structure stained
with hematoxylin eosin. Histopathological testicular assessment
was made in 50 areas according to Johnsen score (15). The liver
was scored in 50 areas, taking into consideration the following
criteria: sinusoidal dilatation, the presence of necrotic areas, and
cellular radiation line age. These criteria were graded as follows:
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Table 1. Heamatologic parameters of experimental groups
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Control (n=10) EtOH (n=10) PR1 (n=10) PR2 (n=10) EtOH+PR1 (n=10) EtOH+PR2 (n=10)
WBC (10%/mm?) 7.32+1.5° 11.08+2.0° 9.66+2.7% 6.90+2.4° 10.63+1.7° 10.35+2.0°
HB (g/dL) 15.18+1.2 14.77+1.5 15.27+0.4 15.56+0.5 14.88+0.9 15.40+0.5
Neutrophil (%) 17.03+2.3 18.15+2.9 17.12+7.0 16.24+3.2 17.56+2.2 16.0+3.4
Lymphocyte (%) 82.74+3.3 80.50+1.9 81.37+6.9 81.45+2.3 78.83+3.6 81.6+3.9
RBC (10¢/mm?®) 8.69+0.3% 8.14+0.7° 8.52+0.4° 9.18+0.3° 8.43+0.2° 8.28+0.6°
PLT (10%/mm?) 738.8+33.5% 486.17+16.5°  800.5+14.7°  948.2+25.7° 516.0+22.4° 628.0+34.5®
NRBC (10%/mm?) 0.10+0.07* 0.04+0.02¢ 0.17£0.1% 0.27+0.1¢ 0.11+0.04¢ 0.23+0.2v
HCT (%) 47.82+1.44 45.92+4.25 48.7+1.93 50.87+3.94 46.38+3.32 48.27+1.7
MCVI(fL) 57.95+1.47¢ 55.04+1.19°  57.22+1.44%  57.28+1.35 56.03+1.23® 56.38+1.06%
MCHC (g/dL) 32.22+0.52" 30.53£0.67°  32.15x0.59°  32.10+0.57° 31.65+0.67° 31.98+0.70°
MCH (pg) 17.72+0.22 18.08+0.38 18.13+0.32 17.98+0.37 18.10+0.42 17.68+0.52
PCT (%) 0.55+0.02 0.36+0.01° 0.71+0.02° 0.57+0.01® 0.38+0.01° 0.44+0.02°

PR1: Propolis 100 mg/kgbw; PR2: Propolis 200 mg/kgbw; EtOH: Ethanol; WBC: white blood cells; HB: Hemoglobin; RBC: Red blood cells; PLT: Platelet; NRBC:
Nucleated red blood cells; HCT: Hematocrit; MCV: Mean corpuscular volume; MCHC: Mean corpuscular hemoglobin concentration; MCH: Mean corpuscular hemoglobin,

PCT: platecrit. Data is presented as mean=standard deviation. No significant differences were seen betweengroups with the same letter (a-b) (p<0.01)

0O=no damage, 1=little damage, 2=moderate damage, 3=serious
damage. These investigations were performed using an Olympus
BX 51 microscope.

To determine the data normality, the Shapiro-Wilk’s test was used,
and to assess the variance homogeneity, the Levene test was used.
The one-way ANOVA test was used to determine the differences
between groups for continuous variables. The Tukey test was used
for post-hoc analyses. Descriptive statistics were reported as mean
and standard deviation. A P value less than 0.01 was considered
statistically significant. A SPSS statistical package (version 22.0;
SPSS, Inc., Chicago, IL, USA), was used for data analysis.

The phenolic compounds obtained in the chemical analysis of olive
oil extracted propolis with HPLC are caffeic acid 65.92 ppm, p-
coumaric acid 49.25 ppm, ferulic acid 52.4 ppm, and caffeic acid
phenethylester (CAPE) 558.03 ppm. Total phenolic content for
propolis in a concentration of 25% used in this study was deter-
mined to be 1621.93+26.10 mg GAE/100 g. The antioxidant
activity and antiradical activity were measured as 23.75+0.38 mg
AAE/g and 81.85+0.14%, respectively.

With regard to complete blood count parameters, significant dif-
ferences were seen between the treatment groups and the control
group (Table 1). According to hematologic parameters, No sta-
tistically significant difference was seen in the WBC value among
the control, PR1 and PR2 groups. The WBC value was found to
be significantly higher in all groups treated with ethanol (EtOH,
EtOH+PR1 and EtOH+PR2) when compared to the control
group. Although an improvement seen in the groups receiving
propolis with ethanol (EtOH+PR1 and EtOH+PR2), the differ-
ences between these groups were not statistically significant. There
also were no statistically significant differences between the groups

with regard to hemoglobin, neutrophil, lymphocyte, hematocrit or
MCH values (Table 1).

Significant differences were found with regard to the RBC value
when the intervention groups were compared to the control group.
The lowest RBC value was found in the EtOH group, whereas
the highest RBC value was detected in the PR2 group; this differ-
ence was found to be statistically significant. Significant differences
were also found between the PLT values of the groups. The lowest
mean platelet value among the groups was found in the EtOH
group, whereas the highest mean platelet value was seen in the
PR2 group. It can be said that the PR2 dose mitigated the decrease
in PLT value attributed to ethanol (Table 1).

With regard to NRBC value, the highest value was observed in
the PR2 group and the lowest in the EtOH group. With regard to
MCHC value, the highest value was observed in the PR1 group
and the lowest in the EtOH group. The ethanol-induced NRBC
value decrease was seen to improve with the administration of
propolis, especially at a dose of PR2 (p<0.01). With regard to
MCV value, the lowest MCV value was found in the EtOH group,
and propolis was seen to improve the MCV value in all groups
receiving propolis. Similarly, with regard to PCT, the lowest value
was found in the ethanol group, while the highest was found in the
PR2 group (Table 1).

When assessed in terms of biochemical parameters, although not
statistically significant, the highest glucose value was observed
in the EtOH group, whereas the lowest value was seen in the
PR2 group. When the effect of ethanol on blood lipids was as-
sessed, the highest levels of cholesterol and triglycerides were in
the EtOH group, and propolis was found to reduce the effects of
ethanol (p<0.01). It was found that while MDA levels increased
with ethanol administration, the value decreased statistically signif-
icantly in the EtOH+PR1 and EtOH+PR2 groups (p<0.01). AST,
ALT and ALP activities were examined to determine the effects
of ethanol on liver enzymes. The difference between groups with
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Table 2. Biochemical parameters of experimental groups
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Control (n=10) FtOH (n=10) PR1 (n=10) PR2 (n=10) EtOH+PR1 (n=10) FEtOH+PR2 (n=10)
Glucose (mg/dL) 246.20+75.80  280.33x66.61  245.66+44.5  209.33+19.8 245.60+30.45 242.0+28.4
Cholesterol (mg/dL) 55.0+9.66° 67.6£12.7° 52.67+5.81°  54.83+7.25° 59.0+5.25% 51.33+7.57
Triglyceride (mg/dL) 90.40+27.8°  132.33+31.18°  96.67+28.9°  96.33+21.9 93.8+24.5¢ 70.66+16.1°
MDA (nmol/g protein) 0.95+0.008" 2.44+0.15¢ 0.900.08° 0.92+0.11° 1.17+0.09 1.23+0.10°
AST (UI/L) 115.83+5.19® 227.0+2.43 114.0+8.54°  96.67+9.01° 159.33+2.6° 127.0+3.7%
ALT (UI/L) 46.33+6.0° 77.25+8.9b 45.25+5.7 49.60+4.2 60.67+1.4 40.67+4.7
ALP (UI/L) 121.0+19.0° 201.0£18.6°  121.33+12.3* 117.0+15.2° 146.25+16.7° 128.33+18.1°
Testosterone (ng/dL) 458.0+30.4% 70.0+6.4° 348.3+24.2%  527.7+38.8 175.52+23.5® 256.33+28.5%

PR1: Propolis 100 mg/kg bw; PR2: Propolis 200 mg/kg bw; EtOH: Ethanol; MDA: Malondialdehyde; AST: Aspartate aminotransferase; ALT: Alanine amino transferase;
ALP: Alkaline phosphatase. Data is presented as meanz+standard deviation. No significant differences were seen between groups with the same letter (a-b) (p<0.01)

Table 3. Sperm characteristics of groups

Control (n=10) EtOH (n=10)

Epididymal sperm
253.33+61.10
27.00+6.56

226.66+45.02
19.10+6.26

concentration (million/g)

Spermmotility (%)

PR1 (n=10)

280.00+45.61
35.62+19.98

PR2 (n=10) EtOH+PR1 (n=10) EtOH+PR2 (n=10)

282.00+84.85
38.48+10.78

240.0+68.11
20.73+16.06

270.00+61.64
24.67+10.39

PR1: Propolis 100 mg/kg bw; PR2: Propolis 200 mg/kg bw; EtOH: Ethanol. Data is presented as meanz+standard deviation

Table 4. Results of histopathological assessment of testicular and liver tissues

Control (n=10) EtOH (n=10)

JTBS Testis Score

Seminiferous tubule

9.73+0.44> 8.31+0.76°

311.73+37.73°
0.03+0.182

264.29+27.36°
2.14+1.04°

diameter (um)

Liver score

PR1 (n=10)

9.22+0.38°

273.28+42.27°
0.32+0.61°

PR2 (n=10) EtOH+PR1 (n=10) EtOH+PR2 (n=10)

9.44+0.782 9.55+0.63° 9.79+0.49°
271.66+£53.37*

0.21+0.492

273.39+27.02"
0.14+0.35°

317.96+55.12°
0.17+0.38

PR1: Propolis 100 mg/kg bw; PR2: Propolis 200 mg/kg bw; EtOH: Ethanol; JTBS: Johnson tubular biopsy score. Data is presented as meanz+standard deviation.
No significant differences were seen between groups with the same letter (a—b) (p<0.01)

regard to these 3 enzyme activities was found to be statistically
significant (p<0.01). The activity of all 3 enzymes increased sig-
nificantly in the ethanol group when compared with the control
group. Especially in the EEOH+PR2 group, the increase in enzyme
activity caused by ethanol was found to be normalized (Table 2).

The effect of ethanol on testosterone was also found to be signif-
icantly different between the groups (p<0.01). While the highest
testosterone value was seen in the PR2 group, propolis was found
to mitigate the decline in testosterone level caused by ethanol, es-
pecially in the EEOH+PR2 group (Table 2).

Although not statistically significant, rats administered ethanol
showed reduced sperm motility and epididymal sperm concen-
tration, whereas co-administering propolis and ethanol showed
increased values (Table 3). Histological examination of the tes-
ticles revealed healthy, normal testicular structure in the control
group. Deterioration of seminiferous tubule structure and decrease
in spermatogenic lineage were both significantly different in the
EtOH group compared to the control group. The diameter of the
seminiferous tubules was significantly decreased in the intervention

groups compared to the control. The testicular tissue in the PR1
and PR2 groups showed an appearance that was more similar to
that seen in the control group. A significant improvement in tissue
quality was observed in the EtOH+PR1 and EtOH+PR2 groups
when compared with the EtOH group (Table 4, Fig. 1).

The highest liver function test values were observed in the EtOH
group. Pyknotic cells were seen in the EtOH group, thought due to
sinusoidal dilatation and the emergence of necrotic areas. Histolog-
ical structure similar to that in the control group was observed in the
PR1, PR2, EtOH+PR1 and EtOH+PR2 groups (Table 4, Fig. 2).

The main source of propolis in terrestrial regions around the world
is from resinous secretions of trees, especially the black poplar
(Populus nigra L). The propolis from poplar, common in Europe,
typically contains “poplar bud” phenolics,known as ferulic acid,
caffeic acid and their esters (16). According to the analysis results
of the olive oil extracted propolis used in our study, it was con-
firmed that propolis contained caffeic acid, p-Coumaric acid, fer-
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Figure 1. A: Control group—the normal seminiferous tubu-
lar structure is illustrated by the star; B: Ethanol group—
the reduction and deterioration in the spermatogenic line;
C: PR1 Group; D: PR2Group; E: EtOH+PR1 Group; F:
EtOH+PR2 Group

ulic acid and phenethyl ester of caffeic acid, as in poplar propolis.
Propolis extracts differ according to the solvent used for extraction.
Researchers have begun to test extraction with water and vegetable
oil in research in order to obtain compounds that are otherwise ob-
tained with alcohol extraction in order to avoid the disadvantages
of alcohol extraction. Olive oil extracted propolis was used instead
of ethanol extracted propolis for the purposes of this study.

Pujirahayu et al. stated that the flavonoid content of propolis ex-
tract collected by honeybees (Trigona sp) prepared with different
solvents such as propylene glycol, ethanol, water and olive oil was
determined as 0.55%, 0.33%, 0.22% and 0.20%, respectively.
They also stated that using olive oil as a solvent produces similar
flavonoid content to ethanol and water (17). Kubiliene et al. re-
ported that caffeic, trans-p-coumaric and ferulic acid were detected
in all propolis extracts prepared using water, ethanol and olive oil.
In addition, both ethanolic and non-ethanolic extracts have been
reported to exhibit high antiradical activity (18). Russo et al. stated
that propolis containing CAPE showed more active free radical re-
pellent activity than non-cape-containing propolis. Therefore, they
postulated that CAPE has a major role in the antioxidant activity of
propolis (19). We could not provide a reference since we could not
find a publication with a CAPE value comparable to the propolis
used in our study in the literature.

With ethanol exposure, levels of adenosine tri phosphate and
2,3-diphosphoglycerate in erythrocytes decrease and cell defor-
mation occurs due to increased oxidative stress. Consequently,
increased hemolysis reduces hemoglobin levels and increases
anemia (20). In this study, ethanol was found to have adverse
effects on hematologic parameters. Although the difference was
not statistically significant, co-administration of propolis with
ethanol was seen to mitigate the negative effects of ethanol on
WBC, RBC, and HCT values. Our findings indicate that the toxic
effects of ethanol on hemoglobin were reduced by caffeic acid,
and anemia was prevented by significantly increased hemoglobin
levels in the blood. Active metabolites of caffeic acid (ferulic acid
and isoferulic acid) may protect the erythrocyte membrane from

Figure 2. A: Control group—the normal liver structure is
shown; B: Ethanol group—the necrotic area is illustrated
by the star, C: PR1 Group; D: PR2 Group; E: EtOH+PR1
Group; F: EtOH+PR2 Group

deformation and hemolysis by preventing peroxidation induced
by ethanol (21).

Ethanol is an agent that is well-known to cause liver damage.
A measurable sign of hepatic damage is cellular enzymes euted
into the plasma. An increase in serum levels of the liver enzymes
AST, ALT, ALP and gamma glutamy! transferase in rats adminis-
tered alcohol was observed, indicating hepatocyte damage and/or
necrosis (3). Kolankaya et al. gave 200 mg/kg bw Turkish chestnut
propolis to rats for 15 days. They observed a significant decrease
in cholesterol and triglyceride levels in the group given propolis
with alcohol and did not detect any changes in the level of glu-
cose. ALP enzyme activity, which increased in the alcohol group
declined in the propolis+alcohol group, but no changes in the AST
level was observed (22). Pari et al. reported that caffeic acid used
in their study appeared to protect the constructive stability of the
cell membrane, normalizing serum ALT, ALP, AST and GGT (23).
Treatments with ferulic acid have also been reported to significantly
reduce alcohol-induced toxicity in rats (24). Certain adverse effects
of ethanol were demonstrated by changes in biochemical parame-
ters in our study (Table 2). Mani et al. reported that when rats were
given 1 mg/kg/day propolis for 90 or 150 days, no changes in
liver enzyme activities and serum lipid levels were seen (25). In our
study, it was found that propolis had a normalizing effect on blood
lipids, liver enzymes and testosterone levels in terms of ethanol-
induced adversities. It was observed that the dose of propolis that
best reduced ethanol toxicity was in the EtOH+PR2 group.

Ethanolic extract of Chilean propolis was investigated on human
spermatozoa; propolis was shown to protect from damage caused
by hydrogen peroxide (26). Moreover, propolis extract was shown
to reduce the formation of TBARS (Thio barbituric acid reactive
substances) and the release of LDH (lactate dehydrogenase) by
preserving the sperm membrane from harmful effects of oxidative
attacks. Researchers have interpreted the results they obtained to
report that the protective influence of propolis on human sperma-
tozoa is associated with its antioxidant capacity, and that propolis
can be a protective agent against male infertility. Russo et al. also
added propolis extract to cells subjected to benzola]pyrene to en-
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sure that sperm is protected from the harmful effects of this mu-
tagenic substance and exogenous reactive oxygen species. They
reported that intracellular oxidants were significantly decreased, re-
sulting in reduction in sperm DNA damage (26). These results are
especially important because it has been assumed that oxidation
in sperm DNA is not necessarily related to reduced cell mobility or
viability and fertilization can still occur in a cell containing damaged
DNA (27). Antioxidant activity has been attributed to compounds
such as hydroxycinnamic acid, galangin, p-cumaric acid, caffeic
acid and CAPE, which are found in the Chilean propolis extract;
the antioxidant activity of hydroxycinnamic acids (ferulic, caffeic
and p-Coumaric acid) and galangin has been demonstrated in nu-
merous studies in the literature (28, 29). It has also been reported
that CAPE plays a major role in this regard. Propolis extract with
CAPE has shown to have more effective antioxidant activity than
propolis extract without CAPE and greater antioxidant activity than
galangin (28). Furthermore, it has been shown that CAPE prevents
cisplatin-induced testis tissue damage in rats (30). In our study,
ethanol-induced testicular damage was demonstrated histopatho-
logically. It was seen that propolis can be protective against this
damage and that the PR2 dose, in particular, was statistically signif-
icantly superior. In rats administered ethanol, the reduction in epi-
didymal sperm concentration and sperm motility indicates testicular
damage. The fact that the ethanol-induced deterioration was not
statistically significantly improved with propolis administration may
be related to the propolis dosage or the duration of intervention.

In conclusion, according to the data obtained during this research
study, ethanol can cause adverse effects on hematological and bio-
chemical parameters in rats, and also

changes in histopathological findings. The olive oil extracted propolis
was found to have a mitigating effect on changes caused by ethanol,
especially in 200 mg/kg doses. It is an important finding that prod-
ucts such as propolis, which are natural and without known adverse
effects, show protective effects. However, in this study, ethanol
was administered for only 15 days. It will be important to establish
whether these effects change with increased dose and duration, and
to determine the mechanism of healing action from propolis.
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