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Traditionally, people consumed bee bread for male fertility enrichment and used mainly in folk medicine. 
The benefit of bee bread and its underlying potential mechanism for protecting or improving sperm 
parameters have not been well studied. Hence, this study aimed to determine the effect of bee bread 
supplementation on male reproductive organs' weight, sperm count, and sperm morphology in adult 
Sprague-Dawley rats. 24 male rats were randomly divided into four groups, which consist of control and 
treated groups comprised of 6 male rats in each group. The control rats were administered force-
feeding by using a syringe, and oral gavages needle with 1ml of distilled water, meanwhile for the 
treated groups were administered at 1g/kg of bee bread, 2g/kg of bee bread and 3g/kg of bee bread 
diluted in distilled water for 28 days of treatment. From the result, there are no significant differences 
observed between the mean weight of testis, seminal vesicle, epididymis, and prostate gland of the 
control group and the treatment groups. Apart from sperm morphology, no significant differences were 
apparent in sperm count when compared between all groups. In conclusion, this study showed that bee 
bread might escalate the sperm parameter, which is sperm morphology. This study suggests the 
presence of an androgenic effect in bee bread. 
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INTRODUCTION 

Bee bread is a product produced from bee 
pollen that acts as raw material. Bee bread 
originated from bees collecting pollen to make a 
Lacto-fermented, enzymatically-activated food. 
Besides, bee bread ingredient is an “alchemical” 
bee creation and one of the bee products. Bees 
produced bee bread by combining honey and bee 
saliva to pollen and kept the mixture in the cell of 
the honeycomb (Vialli, 2014; Barene et al. 2015). 
There is also a presence of tocopherol, thiamine, 
niacin, polyphenols, folic acid, phytosterols, 
carotenoid pigments, enzymes, and coenzymes in 
bee bread (Bakour et al. 2017). Bee bread also 
has protein, amino acids, fatty acids, 

carbohydrates, mineral salts, polyphenols, and 
flavonoids, but all of the nutrients are depending 
on the natural source of bee pollen (Urcan et al. 
2017).  

Bee products, which are honey and bee 
pollen, have been commonly used in diet 
complements as well as in the enhancement of 
male fertility. Variety of nutrients such as amino 
acids, B-complex vitamins, antioxidants such as 
flavonoid and others in honey and pollen are 
critical to maintaining proper hormone 
metabolism, sperm formation and improvement of 
the sperm parameter (Rasekh et al. 2015; 
Ceksterytë et al. 2006; Baltrušaitytė et al., 2007, 
Said et al. 2004; Sharma & Agarwal, 1996; Wong 
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et al. 2002). However, to date, there is a lack of 
study using bee bread alone to show the 
effectiveness of bee bread. For example, 
consumption of pollen could be caused a 
beneficial effect on sperm production, improved 
DNA quality with a concomitant increase in the 
weight of testis and epididymis, sperm count, 
motility and morphology (Selmanoglu et al. 2009; 
Mehraban et al. 2014; Bahmanpour et al. 2006; 
Rasekh et al. 2015). It is proved that the 
consumption of honey significantly increases the 
relative weight of the epididymis, epididymal 
sperm count, and the number of sperm with 
normal morphology (Abdul-Ghani et al., 2008; 
Syazana et al. 2011;  Igbokwe et al. 2013).  

This research is done to measure the 
effectiveness of bee bread in protecting or 
improving sperm parameters and fertility as the 
role of bee bread, and its underlying potential 
mechanism in protecting or enhancing sperm 
parameters has not been reported. Bee bread 
probably has an integral part in protecting and 
improving the male reproductive system from 
infertility. This present study aims to determine the 
effect of bee bread to the male reproductive 
organs weight (testis, epididymis, prostate gland, 
and seminal vesicle) and sperm parameters 
(sperm morphology and sperm count) in adult 
male rats. 
  
MATERIALS AND METHODS 
 
Animal treatment 

In this study, 24 adult male Sprague-Dawley 
rats aged 8-10 weeks about 200 - 340 in weight 
were used as the animal model.  Animals were 
maintained as per standard guidelines and 
protocols. All animals were kept in clean cages 
and maintained in a controlled and well-ventilated 
animal room at 25 ± 2 ˚C with 12-h light/12-h dark 
cycles. Food pellets and water were supplied to all 
animals ad libitum. The animals were randomly 
divided into 4 groups (n=6/group), control group, 
1g/kg body weight of bee bread group, 2g/kg body 
weight of bee bread group, 3g/kg body weight of 
bee bread group.     

Before the treatment started, each rat was 
weighed. In this study, a dose of bee bread was 
calculated according to the dose treatment which 
T1 (1 g/kg of bee bread), T2 (2g/kg of bee bread), 
and T3 (3 g/kg of bee bread) groups by oral 
gavages once daily for 28 days (OECD, 2008). 
The consumption of bee bread considered in this 
study was according to the previous research 
(Zakaria & Haron, 2018). The dose of bee bread 

was calculated based on human consumption, 
which is one tablespoon for every day or 
approximately 30g/60kg body weight (Kieliszek et 
al., 2018). Meanwhile, distilled water was given to 
rats in the control group. The condition and body 
weights of the animals were recorded daily. After 
28 days of treatment, all animals were sacrificed. 
Testis, epididymis, seminal vesicle and prostate 
gland were dissected out, trimmed off the 
attached tissue, and weighed as shown in Figure 
1. The results of the weight organs were recorded. 
 

 
Figure 1. Reproductive organs were taken and weighted. 
a) epididymis; b) cauda epididymis; c) testis; d) prostate 
gland; e) seminal vesicle 

 
Sperm analysis 

For sperm count and sperm morphology 
evaluations, cauda epididymis was dissected and 
minced with scissors in 2 ml normal saline. Then, 
the mixture was filtered with 80 mm nylon mesh 
and mixed with 2 drops of Eosin Y. The mixture 
was left for 30 minutes. This mixture was used for 
sperm count and the percentage of abnormal 
sperm morphology.   

After 30 minutes, the epididymal content was 
diluted 20 times with normal saline by using a 
ratio of 1:20. The dilution was dropped into 
Neubauer's chamber after placed the cover slide 
above the chamber. The haemocytometer was 
placed under the light microscope and viewed 
under ×400 magnification, and the sperm 
suspension was counted. The sperm were 
numbered from 5 chosen small squares out of 25 
large squares. The sperm was calculated by 
counting sperm's head in the square an on the 
line of the square.  To get the concentration of the 
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original sperm sample, then it should be multiplied 
by the dilution factor. The count was repeated 5 
times for each rat to minimise the error. 

Sperm morphology was determined by 
observing the thin smear of the epididymal sperm 
sample under a light microscope. Firstly, 1 drop of 
the mixture of minced cauda epididymis was 
dropped on the slide. The mixture was smeared 
across the slide by using another slide. After that, 
the slide was kept air dry for 1 day. The number of 
abnormal sperm morphology was counted 
randomly within 200 sperm, which was observed 
from the smear (Haron et al., 2010).   

 
Data Analysis 

Computerised statistical analysis was 
performed using IBM SPSS Statistics for 
Windows, Version 19. Experimental data were 
statistically analysed using One Way ANOVA and 
expressed as mean ± SEM. Statistical 
significance was accepted at p < 0.05. 
 
RESULTS  

There is no significant difference in the mean 
weight of male reproductive organs within all 
groups (Table 1). Even though testis weight was 
lower in the treated group compared to the control 
group, but the difference was not statistically 
significant.  

In the present study, sperm counts were 
higher in rats treated with bee bread compared to 
the control group (Table 2). However, the 
difference was not statistically significant.  

The percentage of abnormal sperms was 
significantly lower in T1 (1 g/kg of bee bread), T2 
(2g/kg of bee bread), and T3 (3 g/kg of bee bread) 
groups compared to the control group. For each 
subject, 200 sperm were counted, and these 
sperm were assessed morphologically. The 
normal sperm should have a hook-shaped head 
with a long tail (Figure 2). Characteristics of 
abnormal sperm (Figure 2) were mainly 
categorised into two. The first category is sperm 
with head abnormalities, which are headless 
sperm, amorphous head sperm, flattened head 
sperm, banana head sperm, ring-shaped head 
sperm, and pinhead sperm. The second category 
is sperm with tail abnormalities which including 
double-tailed sperm, bent tail sperm, coiled tail 
sperm, and bent neck sperm (Sailer et al., 1997; 
Narayana et al., 2002; Kuriyama et al., 2005; 
Shetty, 2007; Demirci & Sahin, 2019). 
 
 

Table 1:The reproductive organ weights (mean 
± SEM) of male Sprague-Dawley rats in control 
(0 g/kg of bee bread), T1 (1 g/kg of bee bread), 
T2 (2g/kg of bee bread), and T3 (3 g/kg of bee 
bread) groups. 

Mean 
weight 
(g/100g 

b.w.) 

Control T1 T2 T3 

Testis 0.44 ± 
0.02ª 

0.44 ± 
0.02ª 

0.52 ± 
0.03ª 

0.50 ± 
0.02ª 

Epididymis 0.13 ± 
0.01ª 

0.15 ± 
0.01ª 

0.15 ± 
0.01ª 

0.15 ± 
0.01ª 

Seminal 
vesicles 

0.06 ± 
0.01ª 

0.07 ± 
0.01ª 

0.07 ± 
0.01ª 

0.07 ± 
0.01ª 

Prostate 0.08 ± 
0.01ª 

0.09 ± 
0.01ª 

0.09 ± 
0.01ª 

0.09 ± 
0.01ª 

ªsuperscript in the same row shows no significant 
difference (p≥0.05) 

 
Table2: The sperm parameters (mean ± SEM) 
of male Sprague-Dawley rats in control (0 g/kg 
of bee bread), T1 (1 g/kg of bee bread), T2 
(2g/kg of bee bread), and T3 (3 g/kg of bee 
bread) groups. 

Sperm 
parameters 

Control T1 T2 T3 

Sperm count  
(X 106) 

19.17 ± 
1.51ᵃ 

27.67 ± 
3.72ᵃ 

28.17 ± 
1.01ᵃ 

29.33 ± 
3.50ᵃ 

Abnormal 
sperm  

(%) 

15.42 ± 
1.34ᵃ  

10.67 ± 
0.17ᵇ 

9.25 ± 
0.82ᵇ 

8.17 ± 
0.70ᵇ 

ᵃᵇsuperscripts in the same row shows a significant 
difference (p<0.05) b.w.: body weight 

 
Figure2: Light microscopic image of the 
normal and abnormal sperm. a) normal sperm; 
b) headless sperm; c);tailless sperm d) 
hookless; e)  bent tail sperm; f) bent neck 
sperm (400x). 
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DISCUSSION 
There is no significant difference in the mean 

weight of male reproductive organs within all 
groups (Table 1). Testis weight was lower in the 
treatment groups compared to the control group. 
Previously, the consumption of honey caused no 
significant differences in weight, length, and width 
of testis between the control and treated groups 
(Syazana et al. 2011). Consumption of pollen 
caused no significant differences in male 
reproductive organs, including testis, epididymis, 
and seminal vesicle weights in the pollen groups. 
Furthermore, prostate gland weight increased 
significantly (Selmanoğlu et al. 2009). 

The present result showed the percentage of 
abnormal sperm was significantly lower in the 
treated groups when compared to the control 
group. According to the previous study, the 
consumption of honey significantly increased 
normal sperm morphology as compared to the 
control group (Syazana et al. 2011). Besides, 
treated infertile men with Date pollen powder 
significantly increase in normal sperm morphology 
and sperm count after two months of treatment 
(Rasekh et al. 2015). Moreover, bee pollen is rich 
in B complex vitamins (thiamine, niacin, riboflavin, 
pyridoxine, pantothenic acid, folic acid, and biotin) 
and carotenoids (Mizrahi & Lensky,1997; 
Krell,1996; Schmidt & Buchmann 1992; Zafra 
1979). Wong et al. 2002 reported that folic acid 
could improve sperm concentration but not sperm 
motility or sperm morphology.   

 Furthermore, the administration of Nigerian 
honey significantly increased sperm count and 
also normal sperm morphology (Oyelowo et al., 
2014). Honey can interact positively with 
luteinising hormone, stimulates Leydig cells to 
produce more testosterone. Increased level of 
testosterone leads to the improvement of the 
sperm parameter. Testosterone plays an essential 
role in producing spermatogenesis, epididymal 
spermatozoa maturation & sexual desire (Rasekh 
et al. 2015). The presence of flavonoid 
components has a positive effect on sperm 
quality. The antioxidant can defend against 
oxygen stress, which altered sperm motility 
(Ceksterytë et al. 2006; Baltrušaitytė et al., 2007; 
Said et al. 2004; Sharma & Agarwal, 1996). 
Fructose in honey plays a vital role by providing 
energy, nutrients, and perfect alkaline medium for 
the sperm to maintain their viability and motility 
(Igbokwe et al. 2013). Honey could help in 
reducing the lipid peroxidation and oxidative 
stress on the sperm cells by providing antioxidant 
properties, which will react with reactive oxygen 

species (Erejuwa et al. 2012).  
Bee bread is a mixture of honey, pollen, and 

bee secretions (Bakour et al. 2017). So, further 
study needs to be done to determine the effect of 
bee bread on the male reproductive system in 
rats. Thus, findings from the previous study may 
support that bee bread increased the percentage 
of normal sperm morphology as well as the male 
reproductive system in rats. 

CONCLUSION 
Currently, there is a lack of established 

research about the medicinal use of bee bread, 
especially in the male reproductive system of rats.  
From the present result, bee bread 
supplementation does not cause any adverse 
effect on the male reproductive system of rats. 
Furthermore, bee bread has a positive impact on 
sperm morphology. However, further research 
needs to be done to gain more information about 
the beneficial roles of bee bread on 
spermatogenesis, and its effect on testicular 
microstructure. It is also suggested that bee bread 
may be having a beneficial effect on sperm 
production if bee bread consumption is extended 
to a period longer than 28 days. 
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