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Introduction
Infertility is a disease of the reproductive system, 
especially the gamete producing organs: testes and 
ovaries (Zegers-Hochschild et al., 2009; WHO, 2014; 
Sun et al., 2019), defined by the inability to achieve 
pregnancy within 1 year of marriage without the use 
of contraceptives (WHO, 2014). About 8%–15% of 
married people in the world suffer from infertility 
(Ombelet and Onofre, 2019; Sun et al., 2019). 
Environmental and genetic factors, as well as a variety 
of lifestyle choices, have been associated with infertility. 
Clinical studies show that the male and female causes 
of infertility are approximately equal (Irvine, 1998; 
Sadeghi, 2020). The last three decades has witnessed 
a worldwide increase in infertility, from 1990 to 2017 
(Sun et al., 2019). Furthermore, male infertility has 
been on the rise since the mid-1950s (Carlsen et al., 
1992; Auger et al., 1995; de Kretser, 1997; Agarwal 
et al., 2015; Sengupta et al., 2017, 2018; Sun et al., 
2019). Infertility is emerging as a growing major global 
reproductive health problem (WHO, 2015; Baskaran 
et al., 2019; Sun et al., 2019; Sadeghi, 2020). The 

procedures of diagnostics and treatment of infertility 
are long term, complicated, highly expensive, and do 
not always end successfully (Inhorn and Patrizio, 2015; 
Kissin et al., 2016; Dukhovny et al., 2018). Therefore, 
many infertile couples seek complementary and 
alternative medicines (CAM) for infertility treatment 
(Smith et al., 2010; Frass et al., 2012; Ghazeeri et 
al., 2012; Bardaweel et al., 2013; Read et al., 2014; 
Hwang et al., 2019) to improve their chances of having 
a child. The most common CAM methods for infertility 
treatments include religious healing, meditation, 
acupuncture, and herbal therapy (O’Reilly et al., 2014; 
Read et al., 2014; Miner et al., 2018).
In Libya, there is a lack of information about the causes, 
diagnosis, and overall prevalence of infertility among 
the population (Eldib and Tashani, 2018; Teka, 2018). 
Childlessness is a big issue in the Libyan society; hence, 
many couples turn to alternative traditional medicine 
for treatment due to the low income, high cost, and 
sometimes unsuccessful outcome of various assisted 
reproductive technologies (ART). In addition, infertility 
care is not included in the public health system of Libya 
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Abstract
Background: Male infertility has been on the rise since the past seven decades. Recently, in Libya, bee venom therapy 
(BVT) has become a popular method among alternative healthcare practitioners for treating male infertility. However, 
a literature search did not find any published studies that investigated the use of BVT for infertility treatment.
Aim: To investigate the effect of bee venom on the male reproductive status through measurements of semen quality 
parameters and testicular histological changes in adult male mice.
Methods: A total of 48 male mice were randomly divided into three experimental groups (which were subdivided into 
two subgroups with eight mice each) as follows: control, bee venom sting (BVS), and bee venom injection (BVI). 
The normal control subgroup mice were not subjected to any treatment, while the vehicle control subgroup mice were 
injected (i.p.) with 200 µl of 0.9% saline solution. In the BVS-treated subgroups, each mouse was stung by one live bee 
for five times (BVS-5) or seven times (BVS-7) every third day for 2 or 3 weeks. While each mouse in the BVI-treated 
subgroups received 23 μg/kg in a dose volume of 200 µl BVIs (i.p.) for five times (BVI-5) or seven times (BVI-7) 
every third day for 15 or 21 days.
Results: The findings of this study showed that repeated bee venom treatment by sting or injection to adult male mice 
resulted in a significant decline in testosterone levels, sperm count, sperm motility, and a very significant increase in the 
percentage of abnormal sperm morphology; also, there were harmful testicular histological changes in the structural 
organization of seminiferous tubules and degenerative changes in the germinal epithelium compared to control group. 
Conclusion: The results of this study provide evidence for the low semen quality and adverse testicular histological 
changes in male mice treated with bee venom. Hence, there is a desperate need for educating alternative healthcare 
practitioners and infertile couples about the harmful effects of BVT on reproductive status.
Keywords: Bee venom, Complementary and alternative medicine, Libya, Mouse testes, Semen quality.
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and there are only about 10 private ART clinics (Inhorn 
and Patrizio, 2015). The use of traditional medicine in 
Libya dates back to a long time in history (Kotb, 1985; 
El-Mokasabi, 2014; Ashur et al., 2017). The number of 
CAM clinics, in Libya, has increased significantly over 
the last decade. Nutritional supplements (e.g., nuts, 
honey, royal jelly), herbs (e.g., fenugreek, olibanum, 
black seeds, rosemary, thyme), and spiritual practices 
(e.g., wet cupping and supplications) are among 
the most commonly used methods by Libyan CAM 
healthcare practitioners. Recently, BVT has become 
a widely used practice among alternative healthcare 
practitioners in Libya to treat male infertility. 
BVT is a natural treatment for inflammation and pain 
using live bee stings or injections of purified and diluted 
bee venom (Zhang et al., 2018). It has been practiced by 
the ancient Greeks, Chinese, and Egyptians to treat many 
diseases such as osteoarthritis, rheumatoid arthritis, 
fatigue, and skin diseases (Ali, 2012; Wehbe et al., 2019). 
Bee venom contains various proteins, peptides, enzymes, 
and neurotransmitters which include melittin (Mlt), 
apamin, adolapin, histamine, the mast cell degranulating 
peptide, phospholipase A, hyaluronidase, dopamine, and 
serotonin (Wehbe et al., 2019; Aufschnaiter et al., 2020). 
Bee venom has a variety of pharmaceutical properties 
including analgesic (Li et al., 2015), anticancer (El-
Bassiony et al., 2016), antibacterial (Han et al., 2016; 
Zolfagharian et al., 2016), antifungal (Yu et al., 2012; 
Park et al., 2018), antiviral (Uddin et al., 2016), 
neuroprotective (Ye et al., 2016), and the treatment of 
many skin conditions (Kim et al., 2019). However, only 
two published studies had investigated the potential 
toxic effects of bee venom on testicular tissue (Florea 
et al., 2017; Tilinca and Florea, 2018) and none on 
semen quality parameters (i.e., sperm analyses). Hence, 
there is a lack of reproductive toxicological studies 
which evaluate the impact of bee venom exposure on 
the male reproductive function and semen quality. The 
evaluation of male reproductive status depends on the 
measurements of sperm parameters, which include 
sperm count, sperm motility, sperm viability, and sperm 
morphology (Trivedi et al., 2010). Therefore, the aim of 
this study was to investigate the effect of bee venom on 
the male reproductive status through measurements of 
sperm parameters and testicular histological changes in 
adult male mice by direct bee venom stings (BVSs) and 
diluted bee venom injections (BVIs).

Material and Methods
Bee venom
Forager honeybees Apis mellifera (order Hymenoptera, 
family Apidae) used in this study were collected from 
colonies of natural honeybees maintained at the Faculty 
of Agriculture, University of Tripoli, Libya. The bees 
were collected in the morning and kept in aerated glass 
jars and were used on the same day to sting the mice, 
once every third day for 15 (five doses) or 21 (seven 
doses) days. A forager honeybee contains about 150 μg 

of venom (Schumacher et al., 1994), and it can inject 
30–100 μg of venom via its stinger (Ali, 2012).
Lypholized A. mellifera (order Hymenoptera, family 
Apidae) purified bee venom was supplied by Al-Hart 
CAM clinic who purchased it from VACSERA, Egypt. 
Lyophilized bee venom was dissolved in saline solution 
(0.9% NaCl) for the preparation of the concentrations 
required in the experiment and kept in the refrigerator 
at 4°C until used. It was injected intraperitoneally (i.p) 
in the dose of 23 μg/kg body weight in a dose volume 
of 200 μl once every third day for 15 (five doses) or 21 
(seven doses) days.
The bee venom doses used in this study were 
extrapolated and calculated based on the human 
applied doses as practiced by the traditional healthcare 
practitioners in some Libyan CAM clinics.
Animals
Adult male Swiss albino mice, 6–8 weeks old and 
weighing 25–30 g, were used in this study. These 
mice were obtained from the animal house of the 
Zoology Department, Faculty of Science, University 
of Tripoli. Polycarbonate cages with bedded wood 
shavings and steel wire tops were used to house four 
mice per cage. Mice were kept under appropriate 
conditions and allowed free access to food and water. 
Mice’s body weights were measured using a digital 
balance before bee venom treatment and before 
sacrificing the mice.
Experimental design
48 adult male mice were equally divided into three 
experimental groups, with 16 mice per group. These 
groups were further subdivided into two subgroups 
with eight mice each. Group I: control, normal control 
and vehicle control. Group II: BVS-treated group, five 
dose BVS-5 subgroup and seven dose BVS-7 subgroup. 
Group III: BVI-treated group, five dose BVI-5 subgroup 
and seven dose BVI-7 subgroup. The normal control 
mice were not subjected to any treatment, while the 
vehicle control mice were injected (i.p.) with 200 µl 
of 0.9% saline solution. In the BVS-treated subgroups, 
each mouse was stung by one live bee for five times 
(BVS-5) or seven times (BVS-7) every third day for 
2 or 3 weeks. While each mouse in the BVI-treated 
subgroups received 23 μg/kg in a dose volume of 200 
µl BVIs (i.p.) for five times (BVI-5) or seven times 
(BVI-7) every third day for 15 or 21 days. 
The mice were sacrificed after 3 days of the last bee venom 
treatment (i.e., on day 18 for the five dose subgroups, 
and on day 24 for the seven dose subgroups). The mice 
were anaesthetized with chloroform inhalation, the 
abdominal cavity was opened, and a cardiac puncture 
was carried out to obtain blood samples from the heart 
to determine serum testosterone hormone levels. The 
animals were then scarified by cervical dislocation and 
the epididymis was collected and placed in normal 
saline for sperm analyses and evaluation (sperm count, 
sperm motility, and sperm morphology), as well as the 
testes for histological examination. 
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Determination of serum testosterone levels 
Testosterone levels were determined by enzyme-linked 
immunosorbent assay commercial kit, following the 
procedures outlined by the manufacturer (BioChek). 
Clotted blood samples were centrifuged for 15 minutes 
at 3,000 rpm to separate the serum and were stored at 
−20°C until measurement of testosterone hormone.
Determination of sperm parameters
Sperm count
Sperm count was determined as described by Yokoi et 
al. (2003) using an improved Neubauer hemocytometer. 
Epididymal spermatozoa were collected in 1 ml of 
normal saline into a clean Petri dish, mixed thoroughly, 
and incubated at 37°C for 5 minutes to separate the 
spermatozoa in the sperm suspension. After dilution, 
approximately 100 µl of sperm suspension was loaded 
onto the hemocytometer to count the spermatozoa 
under a light microscope at a 400× magnification. 
Sperm count values were multiplied by the dilution 
factor and recorded as millions per milliliter (106/ml).
Sperm motility
The percentage of sperm motility was microscopically 
evaluated adopting Fiscor and Ginsberg’s (1980) 
method. A drop of diluted sperm suspension was loaded 
onto the Neubauer hemocytometer and the number of 
motile and non-motile sperms was counted under a 
400× magnification. The number of motile and non-
motile spermatozoa was expressed as percentage from 
the total number of counted spermatozoa.
Sperm morphology
The assessment of sperm morphological abnormalities 
was carried out by making two sperm smears from 
each mouse. The smears were stained with 1% 
eosin Y in water for 10 minutes, air-dried, and 
coded. Subsequently, at least 500 sperms from each 
mouse were examined under the microscope for the 
presence of any sperm morphological abnormalities. 
The determined sperm morphological abnormalities 
were expressed as percentage. The criteria for 
abnormal sperm morphology included tail and head 
abnormalities.
Testes histopathological examination
The testes were removed from bee venom-treated 
and control mice for histological examination. Testes 
were fixed in 10% buffered formalin and processed 
for routine hematoxylin and eosin (H&E) staining. 
In each experimental group, three histology slides 
from three different mice were examined for signs 
of testicular damage, which included the following 
histopathological alterations: peritubular tissue 
changes, detachment of germ cells (spermatogonia) 
from the basement membrane of seminiferious tubules, 
sloughing (degeneration) of germ cells into the lumen 
of the seminiferous tubule, vacuolization (empty 
spaces) in the germinal epithelium of seminiferious 
tubules and Sertoli cells, and organization and width 
of seminiferious tubules. In addition, a comparative 
quantitative histopathological evaluation of the testis 

was conducted. For each experimental group, the 
average percentage of damaged seminiferous tubules 
was determined. By counting the total number of 
rounded tubules in a randomly microscopic field, the 
average percentage of damaged seminiferous tubules 
was calculated by dividing the number of round 
tubules with a histopathological sign (i.e., detachment, 
sloughing, and vacuolization) by the total number of 
round tubules in the same field multiplied by 100. The 
mean of three randomly microscopic fields per animal 
for each slide was considered.
Statistical analysis
Body weights and semen quality values: sperm count, 
sperm motility, sperm morphology, and testosterone 
levels were recorded as mean ± standard deviation (SD) 
and were analyzed by one-way analysis of variance 
using MSTATE-C version 4 software. Duncan’s 
test with a p-value of <0.05 was considered statistically 
significant between the control and the bee venom-
treated groups. 
Ethical approval
All experiments in this study complied with the 
bioethical research established by the Libyan 
National Committee for Biosafety and Bioethics; 
and its methodology conforms to the published guide 
“Principles of laboratory animal care” [NIH (National 
Institute of Health), 1985]. 

Results
Apis mellifera bee venom had an adverse toxic effect on 
the testosterone levels and on all sperm analyses: sperm 
count, sperm motility, and normal sperm morphology, 
analyzed in this study; also, there were harmful 
testicular histological changes. However, normal 
and vehicle control subgroups showed normal sperm 
parameters and testicular tissue. In addition, there was 
no significant body weight difference between the 
control and bee venom-treated mice (Table 1).
The effect of bee venom on semen analyses
There was a significant reduction in sperm count of 
mice treated with bee venom (p ≤ 0.05). The lowest 
sperm count was observed in BVI-5 (6.6 ± 2.8 × 106) 
and BVS-5 (7.2 ± 6.5 × 106) in comparison with the 
normal control group (25.8 ± 0.9 × 106) (Table 1). 
Reduction in sperm count was accompanied by low 
levels of testosterone hormone in the bee venom-treated 
mice. Testosterone levels were significantly reduced (p 
< 0.001) in BVS-5 (0.17 ± 0.1 ng/ml) and BVI-5 (0.15 
± 0.1 ng/ml), as well as BVS-7 (0.79 ± 0.7) and BVI-7 
(1.20 ng/ml) when compared to normal control (2.41 
± 0.7 ng/ml) (Table 1). However, the BVS-7 and BVI-
7 subgroups showed a slight increase in sperm count 
(12.2 ± 0.9 × 106 and 10.9 ± 2.9 × 106, respectively) and 
testosterone levels in comparison to BVS-5 and BVI-5 
(Table 1), which is an indication of some recovery in 
spermatogenesis. In addition, about a 50% decline in 
the mean percentage of motile sperms of bee venom-
treated mice was observed (Table 1). The lowest sperm 
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motility was observed in the BVI-7 subgroup (49.6 ± 
13.5) verses control (95.1 ± 2.6) group (Table 1). 
The most adverse toxic effect of bee venom was 
observed on sperm morphology considering the 
highly significant (p ≤ 0.001) decrease in the mean 
percentage of normal sperm morphology of all 
bee venom-treated mice (range: 2.70 ± 2.0%–
5.30 ± 10%) verses control (86.5% ± 11%) group  
(Table 1). The most common morphological sperm 
tail abnormalities were bent tail, coiled tail, and ring 
tail; head abnormalities included amorphous head, 
forked head, and hookless head (Fig. 1). 
The effect of bee venom on testicular histopathology
Gross anatomical examination of the testes showed 
a significant enlargement of the testis size in most 
bee venom-treated groups (Fig. 2), due to edema. In 
general, histological slides of testes in the normal 
and vehicle control subgroups showed a normal 
histological structure of the testis, normal pattern of 

seminiferous tubules of uniform size lined by several 
layers of orderly arranged germinal epithelial cells 
(spermatogonia), narrow lumen with high spermatozoa 
concentration, presence of supportive cells (Sertoli 
cells), little interstitial space with normal interstitial 
cells (Leydig cells), and few macrophages (Fig. 3). Few 
histopathological alternations in the testicular sections 
from control mice were observed; the percentage of 
damaged seminiferous tubules was approximately 2% 
(Table 1). 
However, histological sections prepared from the 
testes of bee venom-treated subgroups revealed 
distorted testicular tissue with marked damage 
in the histoarchitecture of seminiferous tubules 
and degenerative changes in germinal epithelium  
(Figs. 4 and 5) compared to the control group (Fig. 3). 
In general, the seminiferous tubules were disorganized 
showing detachment of germ cells and Sertoli cells 
(i.e., partition of cells from the basement membrane of 

Table 1. Mean value (± SD) of sperm count, sperm motility, normal sperm morphology, damaged seminiferous tubules, 
testosterone hormone level, and body weight of control and bee venom-treated mice.

Experimental 
groups

Sperm parameters Damaged 
seminiferous 
tubules (%)

Hormone 
level  

(ng/ml)

Body weight (gm)
Sperm count 

(106/ml)
Sperm 

motility (%)
Sperm 

morphology (%)
Before 

treatment
After 

treatment

Normal control 25.8 ± 0.9 95.1 ± 2.6 86.5 ± 11 1.7 ± 1.2 2.41 ± 0.7 28.5 ± 0.8 29.5 ± 1.1

Vehicle control 23.6 ± 5.0 92.7 ± 1.7 84.7 ± 18 2.1 ± 0.5 2.53 ± 1.2 29.0 ± 1.0 31.0 ± 1.0

BVS-5 7.2 ± 6.5** 55.5 ± 17.1* 4.8 ± 4.0** 54.6 ± 4.3** 0.17 ± 0.1** 27.0 ± 1.3 27.3 ± 3.2

BVS-7 12.2 ± 0.9* 50.7 ± 12.1* 3.60 ± 3.2 ** 26.7 ± 2.6* 0.79 ± 0.7* 28.1 ± 1.5 27.1 ± 3.7

BVI-5 6.6 ± 2.8** 52.5 ± 10.2* 5.30 ± 10** 59.8 ± 5.6** 0.15 ± 0.1** 29.8 ± 1.5 31.5 ± 2.3

BVI-7 10.9 ± 2.9* 49.6 ± 13.5* 2.70 ± 2.0** 29.3 ± 3.1* 1.20 ± 0.9* 29.1 ± 1.6 31.4 ± 2.0

Vertical values with *(p ≤ 0.05) and **(p ≤ 0.001) were considered to be statistically significant between the control and bee venom-treated groups.

Fig. 1. Sperm smear (1.0% eosin stain) of bee venom-treated 
mice showing tail and head sperm abnormalities: bent tail 
(red arrows), coiled tail (blue arrows), and ring tail (black 
arrows), amorphous head (a), forked head (b), and hookless 
head (c) (400×).

Fig. 2. Testis enlargement in the bee venom-treated mice 
compared to control.
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seminiferous tubule), sloughing of germinal epithelial 
cells (i.e., release of clusters of germ cells into the 
lumen of the seminiferous tubule), vacuolization 
(i.e., (appearance of empty spaces in the seminiferous 
tubules), reduction in sperm bundles within the lumen, 
and increased interstitial space in both the five dose 
(BVS-5 and BVI-5) and seven dose (BVS-7 and BVI-
7) bee venom-treated subgroups (Figs. 4 and 5). With 
regard to the quantitative histopathological evaluation, 
the five dose (BVS-5 and BVI-5) bee venom-treated 
subgroups showed the highest percentage of damaged 
seminiferous tubules [54.6 ± 4.3 and 59.8 ± 5.6  
(Table 1), respectively].
The BVS subgroups showed increased interstitial 
space, presence of edema in the interstitial tissues, 
vasodilatation of interstitial blood vessels, irregularity 
of germ cell layers, cell nuclei sclerosis, and Sertoli cell 
degeneration with apparent necrosis in the seminiferous 

tubules (Figs. 4 and 5). These changes were more 
pronounced in the BVI subgroups which showed 
irregular seminiferous tubules with increased lumen 
width and a marked decrease in the sperm bundles 
within the lumen (Figs. 4 and 5). However, there 
seemed to be some regeneration of germinal epithelium 
in the testicular tissue in several seminiferous tubules 
in the seven dose (BVS-7 and BVI-7) subgroups  
(Fig. 6). This recovery was confirmed by the decrease 
in the percentage of damaged seminiferous tubules 
[26.7 ± 2.6 and 29.3 ± 3.1 (Table 1)] in the BVS-7 and 
BVI-7 subgroups, respectively. This indicates that the 
adverse effect of bee venom on testicular tissue is not 
permanent.

Discussion
There are very few published studies that have 
investigated the testicular toxicity of BVT. Hence, 

Fig. 3. Histological sections of testes in male mice of the control group showing normal patterns of seminiferous tubules 
(St) narrow lumen (L) with many spermatozoa (Sp), orderly organized germ cells (Gc), Sertoli cells (Sc), Leydig interstitial 
cells (Ic), normal presence of mononuclear cells (arrows), and little interstitial space (H&E) (A: 200×) (B and C: 400×).

Fig. 4. Histological sections of testes in male mice treated with five doses of bee venom: BVS-5 subgroup (A, B, and C) 
and BVI-5 subgroup (D, E, and F) showing disorganized seminiferous tubules (St), vacuolization of seminiferous tubules, 
and increased interstitial space (A and D); sloughing of epithelial germ cells (Gc) and Sertoli cells (Sc), necrosis (N), and 
increased number of mononuclear cells (Mc) (B, C, and E); edema (star) and hypertrophic Leydig interstitial cell with 
vacuoles (arrows) (C and F); dramatic decrease in spermatozoa and wide lumen (E and F) (H&E) (A and D: 200×) (B, C, 
E, and F: 400×).
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testicular and reproductive toxicity studies of BVT 
in men are needed to assess the impact of bee venom 
exposure on essential male fertility indices which 
include the measurement of testosterone levels, sperm 
count, sperm motility, and sperm morphology. In 
Libya, many infertile men use BVIs for the treatment 
of infertility by attending CAM clinics; although, 
to the best of our knowledge, there are no published 
scientific studies to support or discourage this practice 
and no information available on the effectiveness of 
this treatment and safety of patient. Therefore, the 
assessment of testicular and reproductive toxicity 
studies of BVIs will have an important implication to 
infertile couples and public health. For this reason, the 

present study was conducted to investigate the effect 
of bee venom on semen quality and testes histology 
in adult male mice to provide more knowledge on the 
reproductive toxicity of bee venom, considering the 
fact that the literature in this regard is very scarce.
The results of this study provide evidence for low 
semen quality and adverse testicular histological 
changes in male mice treated with bee venom. The 
repeated administration of bee venom by sting 
or injection to adult male mice results in harmful 
reproductive effects as evidenced by the decrease 
in serum testosterone levels, reduction in sperm 
parameters, especially normal sperm morphology, and 
histological damage to the testes. Low testosterone 

Fig. 5. Histological sections of testes in male mice treated with seven doses of bee venom: BVS-7 subgroup (A, B, and 
C) and BVI-7 subgroup (D, E, and F) showing an irregular distorted structure of seminiferous tubules, vacuolization 
of seminiferous tubules, and increased interstitial space (A and D); vasodilation of blood vessels (BV), presence of 
few spematids/sperms (Sp), and Sertoli cells (Sc) (B and E); edema (Ed), erode (E), necrosis (N), hypertrophic Leydig 
interstitial cell (Ic) with vacuoles (thin arrow), and germ cell sloughing (Gc) (thick arrows) (C and F) (H&E) (A and D: 
200×) (B, C, E, and F: 400×).

Fig. 6. Histological sections of testes in male mice treated with seven doses of bee venom: BVS-7 subgroup (A) and BVI-7 
subgroup (B) showing restoration of normal structure of seminiferous tubules – an indication of recovery (R) (H&E) (400×).
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levels, low sperm count, inadequate sperm motility, 
and abnormal sperm morphology or a combination of 
these factors have been reported to be major causes 
of male infertility (Kumar and Singh, 2015; Punab  
et al., 2017).
The decline in the concentration of testosterone 
following bee venom treatment indicates harmful 
changes in the Leydig interstitial cells of testes, which 
are responsible for testosterone biosynthesis and 
secretion (Smith and Walker, 2014). Furthermore, 
the reduction in sperm count could be attributed 
to the decline in the concentration of testosterone 
through induction of Leydig cell damage that disrupts 
testosterone synthesis. Adequate levels of testosterone 
are needed to maintain normal spermatogenesis (Smith 
and Walker, 2014) which results in normal sperm count, 
while decreased sperm motility could be due to DNA 
damage (Pourmasumi et al., 2017), testicular oxidative 
stress, and increase in phospholipids peroxidation 
(Tremellen, 2008). The enzyme phospholipase A2 
(PLA2) present in the bee venom interacts specifically 
with plasma membranes and catalyzes the breakdown 
of phospholipids within their structure (Lee and 
Bae, 2016). Therefore, PLA2 breakdowns plasma 
membranes of sperms and contributes to decreased 
sperm motility. Escoffier et al. (2010) reported that 
the PLA2 enzymes present in the snake venom of 
Oxyuranus scutellatus scutellatus were highly potent 
inhibitors of sperm motility.
Sperm morphology is under genetic control (Beatty, 
1970) involving several autosomal and Y-specific 
genes. Increases in abnormal sperm morphology are 
important indicators of genetic damage. Abnormal 
sperm morphology is usually caused by DNA 
mutations and chromosomal aberrations that occur 
during the compaction of DNA in the sperm head 
(Bruce and Heddle, 1979) that are undergoing 
spermatozoon differentiation and maturation during 
the process of spermatogenesis. Bee venom acts in 
a similar way to other known chemical mutagens by 
significantly increasing the percentage of abnormal 
sperm morphology. Therefore, bee venom appears to 
be a potent mutagenic and genotoxic agent because 
its greatest harmful effect was exerted on sperm 
morphology, according to the results of the present 
study. 
Reduction in sperm parameters is consistent with the 
histopathological analysis of the testicular sections 
of the testes of mice treated with bee venom that 
showed significant harmful changes that occurred in 
the seminiferous tubules, including the detachment of 
Sertoli cells, sloughing of spermatogonia, increased 
interstitial space, degenerative changes of the 
Leydig interstitial cells, and irregular organization of 
seminiferous tubules with distortion of the testicular 
structure. However, there seems to be some recovery 
in the testicular tissue of seminiferous tubules due to 
the ability of self-renewal (Oatley and Brinster, 2008), 

indicating that the adverse effect of bee venom on 
testicular tissue is not permanent. 
The histological results of this study are in agreement 
with the results published by Florea et al. (2017) and 
Tilinca and Florea (2018), who previously reported 
similar histopathological changes in testes of bee 
venom-treated rats which could result in the impairment 
of spermatogenesis. Florea et al. (2017) found that 
injecting rats with bee venom resulted in testicular 
tissue damage, especially the Leydig cells, Sertoli cells, 
and the germinal epithelium of seminiferous tubules. 
Tilinca and Florea (2018) investigated the histotoxicity 
of two major components of bee venom PLA2 and 
Mlt. They found that PLA2 injection to rats led to 
the detachment of Sertoli cells from the surrounding 
germinal epithelium and necrosis, while Mlt injection 
resulted in degenerative changes of the spermatogenic 
germinal epithelium. These two studies provided 
evidence for the damaging effect of bee venom on 
histoarchitecture of rat testes and conclude that bee 
venom is a testicular toxic agent (Florea et al., 2017; 
Tilinca and Florea, 2018). However, previous sperm 
analyses studies regarding the effect of bee venom on 
semen quality were not found.

Conclusion
Assessments of bee venom testicular toxicity studies 
are very important to safeguard men against any 
possible adverse effects. This study demonstrated 
that bee venom (of A. mellifera, order Hymenoptera 
and family Apidae) is a testicular toxic agent in adult 
male mice. Therefore, we conclude that bee venom 
cannot be utilized as a fertility-enhancing agent in 
infertile males. On the contrary, the results suggest 
that bee venom has antifertility properties. Bee venom 
may inhibit reproductive functions in males via 
disruption of the normal process of spermatogenesis, 
resulting in the loss of germ cells, decline in sperm 
concentration, poor sperm motility, abnormal sperm 
morphology, and low testosterone levels, as well 
as harmful changes affecting both the histological 
architecture and structural organization of the testes 
in the bee venom-treated mice. All of the afore-
mentioned parameters have been reported to be 
major causes of male infertility. Bee venom toxicity 
mechanisms appears to be cytotoxic, genotoxic, and 
anti-androgenic. The results of this study are very 
significant and have clinical relevance; taking into 
account that there are only two published studies 
on bee venom reproductive toxicity, further studies 
assessing reproductive parameters, semen quality, and 
fertility for men receiving BVT are needed. Moreover, 
infertility problems among beekeepers should also be 
investigated because perhaps the repeated exposure 
to BVSs during the handling of bees is the cause of 
infertility. There is a desperate need for educating CAM 
healthcare practitioners and infertile couples about the 
harmful effects of BVT on reproductive status.
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