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Bee bread has been in demand recently due to its high nutritional content such as essential amino acid 

and phenolic compounds that has a potential to prevent against various illness. However, the benefit 

of the bee bread on female reproductive system is not been well investigated. Hence, the aims of this 

study were to determine the effect of bee bread supplementation on female Sprague Dawley rat’s 

reproduction; estrous cycle, reproductive organs’ weight, pregnancy outcomes and regulation of 

reproductive hormone. In this study, 24 mature female Sprague Dawley rats (n=24) with average live 

weight of 200-250g were selected. These rats were randomly divided into four treatment groups 

(n=6/group) which were Control (C, 0 g of bee bread/kg), Treatment 1 (T1, 1g of bee bread/kg), 

Treatment 2 (T2, 2 g of bee bread/kg) and Treatment 3 (T3, 3 g of bee bread/kg). The administration of 

bee bread was done by force feeding using a syringe and oral gavage needles consecutively for 28 days 

of treatment. The estrous cycle of the rats was assessed daily. After 28 days of treatment, the female 

rats were mated with mature male at ratio of 1 male to 1 female to induce pregnancy. Following 

delivery, pregnancy outcomes were observed and the dams were euthanized. The reproductive organs 

of the dams were dissected and weighted. The results indicate that the rats from T1 have significantly 

increased gestation period compared to the Control group. Whilst, the rats from T3 have shown an 

increase (p<0.05) on the number of pups and duration of estrous cycle, whilst a decrease (p<0.05) in 

percentage of resorption when compared to Control group. This study suggests that bee bread 

supplementation appeared to positively affect female reproduction. 
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INTRODUCTION 
In recent decades, the changes of lifestyle 

towards natural based diet among Malaysian 

community has increased the demand for natural 
products such as plant extracts, herbal plants and 
bee products including bee pollen, bee bread and 
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honey. These natural products have been widely 
used as alternative treatments for various health 
problems due to their nutritional properties, helps 
in digestive system which improves the 
development of digestive organ (Wang et al. 2007), 
promotes healing by increasing the level of ATP to 
improves immunity of the organism and also have 
great antioxidant activity (Kieliszek et al. 2018). In 
addition, honey also contains high composition of 
sugar, mineral, flavonoids, phenolic compounds 
and enzymes which are functional as antioxidant, 
antimicrobial, anti-diabetic and anti-inflammatory 
(Sujanto et al. 2021). A study by Haron & Mohamed 
(2016) revealed that the supplementation of honey 
during pregnancy helps reducing the adverse 
effect of restraining stress on reproductive organs 
weight. However, among all these bee products, 
the application and health benefits of bee bread 
primarily on female reproduction are still scarce 
although it is known to have high quality of 
nutritional contents such as proteins, lipids, 
vitamins, microelements and also antioxidants 
including flavonoids and phenolic compounds such 
as α-tocopherol and coenzyme Q10 which is a 
good source of antioxidant compounds (Aljadi et al. 
2004; Baltrušaitytė et al. 2007a; Baltrušaitytė et al. 
2007b; Čeksterytė, 2002; Zuluaga et al. 2015; 
Urcan et al. 2017). 

Bee bread is a processed pollen that is 
stored, packed and undergoes lactic acid 
fermentation in the honeycomb cells added with 
various enzyme and nectar or honey (Anderson et 
al. 2014). Bee bread has a long shelf life and also 
considered as a delicacy since it has a sour taste 
added together with brood and honey. Bee bread 
and honey are varying due to the amount of 
specific nutrients contents, as honey is rich in 
sugars while bee bread is rich with essential amino 
acids, vitamins and minerals (Krell 1996). In 
addition, bee bread presents higher antioxidant 
activity than propolis (Suriyatem et al. 2007; Akhir 
et al. 2018) and showed to have better assimilation 
than bee pollen (Dozuotu et al. 2014). 

Bee products are also known to help in 
pregnancy and foetal outcome greatly due to its 
high nutrient content, especially bee bread. Studies 
show how diet such as glucose level, fiber and 
carbohydrate intake in maternal diet are associated 
with vascular development in the newborn offspring 
and pregnancy health (Mckenzie et al. 2021). 
Oxidative stress or imbalance of free radicals and 
antioxidants in the body is important in female 
reproductive system and luteal cells as it could 
cause disturbance and hormonal changes in the 
body (Agarwal et al. 2005; Galano et al. 2013). 

Physiological oxidative stress and reproductive 
abnormalities alter the hormone regulation and 
production, causing cases such as delayed 
menarche, primary and secondary amenorrhea 
and oligomenorrhea. (Vigano et al. 2004) A study 
demonstrated that bee bread has an effect 
production of offspring where wasp that was fed 
with bee bread-honey produced more offspring 
than those that were raised with only honey 
(Soyelu & Waladde 2013) and hens that are fed 
with bee bread diet significantly produced higher 
egg number and laying rate when compared to the 
control group (Awad et al. 2013). There is also a 
study which mentions that bee bread helps in 
increasing the weight of prostate gland and sperm 
parameter in adult male rats (Zakaria & Haron 
2018). 

To date, there are limited number of 
studies has been done to determine the beneficial 
effect of bee bread supplementation on female 
reproductive system. Therefore, the present study 
was designed to evaluate the effects of bee bread 
on the on length of the estrous cycle, female 
reproductive organ weight (uterus and ovaries) and 
pregnancy outcomes (gestation period, litter size, 
birth weight, percentage of resorption and 
congenital abnormalities) in adult female Sprague 
Dawley rats. 
 
MATERIALS AND METHODS 

 
Experimental design 

Twenty-four (n=24) adult female Sprague 
Dawley rats with average weight of 200 – 220 g 
were maintained in a well-ventilated animal room 
with 12 hours light/dark cycle at average 
temperature of 25 ± 2˚C. The rats were provided 
with standard laboratory rat’s food and water ad 
libitum. The rats were exposed with 5 days of 
adaptation phase. Animals were maintained as per 
National standard guidelines and protocols for 
rearing the laboratory rats (National Research 
Council 2010). This study protocol was approved 
by the UniSZA Animal and Plant Research Ethics 
Committee (UAPREC/04/042).  
 
Treatment groups 

The rats were randomly divided into four 
treatment groups with 6 rats per group (n=6/group). 
Each cage housed of 6 rats. The first group was 
selected as Control group. The rats were given 1 
ml distilled water and the other three as the 
experimental groups. Three different dosages were 
applied to the experimental groups. Treatment 1 
was given 1g/kg bodyweight bee bread, Treatment 
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2 was given 2g/kg bodyweight bee bread and 
Treatment 3 was given 3g/kg bodyweight bee 
bread. The treatment was given in 28 days 
consecutively. 

The bee bread was prepared by diluting it with 
distilled water to make a 1.0 ml of bee bread 
solution. The doses of bee bread were based on 
human consumption which was one tablespoon 
daily or approximately 30g/60kg of body weight 
(Kieliszek et al. 2018). The diluted bee bread was 
administered by force-feeding using oral gavage to 
ensure accurate dosage is consumed by rats.  
 
Determination of estrous phases and mating 

The determination of estrous phases was 
carried out daily within the 28 days of treatment 
period.  This was done by vaginal smear collection 
every morning between 8.00 to 10.00 a.m. with a 
blunt-end dropper to prevent injuries and flushing 
0.9% of normal saline into the vagina. The smears 
were analysed under a light microscope with at 
100x and 400x magnification (Haron et al. 2014). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 Figure 1. Light microscopic image of vaginal 
smear of different stages under 100x magnification. 
a) proestrus- epithelial cells which are round and 
nucleated; b) estrus- cornified cells which are 
irregular and anucleated; c) metestrus- three types 
of cells together; d) diestrus- leukocytes which are 
little round ones. 
 

Vagina smears of the virgin rats were initially 
obtained on a daily basis for ten consecutive days 

to determine the regularity. Once the estrous cycle 
regularity is obtained, the proestrus phase of the 
cycle was determined (Haron et al. 2014). The 
amount among the three types of cells were 
observed; the epithelial cells are round and 
nucleated ones, the cornified cells are the irregular 
anucleated ones and leukocytes were the little 
round ones. These are the three categories of cells 
that were commonly used for the determination of 
the phases of estrous cycle in the rats as shown in 
Figure 1 (Okafor et al. 2021; Long & Evans 1922; 
McLean et al. 2012; Gonzalez 2016). 
 

After 28 days of treatment, each female at 
proestrus was mated with a proven fertile male 
overnight to induce pregnancy. The next morning, 
the vagina smear of the female was obtained to be 
rechecked for presence of sperm and a positive 
sperm smear was marked as day-0 of pregnancy 
(National Research Council 2010). 
 
Assesment of pregnancy outcomes 

Pregnant females were separated and 
placed in individual cages. The females were kept 
in standard environment with food and drinks ad 
libitum until delivery. Following delivery, pregnancy 
outcomes such as the gestation period, congenital 
abnormalities, litter size and birth weight were 
observed and recorded.  

Congenital abnormalities were observed 
such as deficiencies of limbs, absent nails and 
fingers, abnormal ear and ear lobe, facial 
asymmetry, overlapping digits, webbed neck and 
deformities of various muscles on face and body. 
The percentage of resorption was calculated after 
the implantation site on the uterine horn are 
observed and counted. 

The rats were euthanized by cervical 
dislocation and the reproductive organs were 
dissected and weighted on weighing balance. The 
site of implantation will be observed and counted to 
determine the percentage of resorption calculated 
as shown in Equation 1. 
 
Percentage of resorption = (Number of pups/ 
Number of implantation site) *100.      (Equation 1) 
 
 
Statistical Analysis 
 
Statistical analysis was done using Minitab 
software. All the data collected with normal 
distribution were analysed using one-way ANOVA 
followed by Tukey’s post hoc test and were 
expressed as mean ±SEM for different treatment 
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group which are Control (C: 0g/kg bodyweight bee 
bread), Treatment 1 (T1: 1 g/kg bodyweight bee 
bread), Treatment 2 (T2: 2g/kg bodyweight bee 
bread) and Treatment 3 (T3: 3 g/kg bodyweight bee 
bread). Statistical significance was accepted at 
p<0.05. Different superscript (a,b) indicates a 
significant difference. 
 
 
RESULTS 
Estrous cycle 
The length of estrous cycle in T3 was significantly 
higher (P<0.05) than the Control and T1 groups as 
shown in Figure 2. 
 

 
Figure 2. The effect of bee bread 
supplementation on estrous cycle of female 
Sprague Dawley rats 
 

Reproductive organs weight 
Bee bread does not have effect to reproductive 
organs weight as there were no significant 
differences were observed in both reproductive 
organs weight between all experimental groups as 
shown in Figure 3 and 4. 

 

 
Figure 3. The effect of bee bread 
supplementation on ovary weight of female 
Sprague Dawley rats 

 
 
 

  
Figure 4. The effect of bee bread 
supplementation on uterus weight of female 
Sprague Dawley rats 
 
Pregnancy outcomes 
The findings for all experimental groups on 
pregnancy outcomes are presented in Figure 5, 6, 
7, 8 and 9.  
 
Gestation period 
The gestation period has shown a significant 
increase in all group of treatment when compared 
with control group as presented in Figure 5. 
 

Figure 5. The effect of bee bread 
supplementation on gestation period of female 
Sprague Dawley rats 
 
Litter size 
The results shows that bee bread helps improve 
litter size as T3 group rats treated with the highest 
dosage of bee bread shows a significant difference 
in litter size. The litter size was higher (p<0.05) in 
T3 group compared to the control group as 
presented in Figure 6. 



Kamaruddin et al.                                                                    Effect of bee bread on female reproductive system  

 

    Bioscience Research, 2022 volume 19(SI-1): 306-317                                                             310 

 

 

 
Figure 6. The effect of bee bread 
supplementation on litter size of female Sprague 
Dawley rats 
 
Foetal birth weight 
In Figure 7, the results shows that there are no 
significant effects of treatment of bee bread to the 
foetal birth weight of the animals. 
 

 
Figure 7. The effect of bee bread 
supplementation on foetal birth weight of female 
Sprague Dawley rats 
 
Resorption rate 
The treatment group rats treated with higher 
dosage of bee bread which is T2,T3 shows a 
significant difference in resorption rate. The 
resorption rate in T2 and T3 was lower (p<0.05) 
compared to the control group as presented in 
Figure 8. 
 

 
Figure 8. The effect of bee bread 
supplementation on uterus resorption rate of 
female Sprague Dawley rats 
 
Congenital abnormalities 

In Table 1, the congenital abnormalities rate 
shows no significant difference in treatment group 
compared to the control group. 
 

 

 

 

Table 1. The effect of bee bread supplementation 
on foetal congenital abnormalities of female 
Sprague Dawley rats. 
 

 Treatment group 

 Control T1 T2 T3 

Congenital 
abnormalities 

(%) 

3.33 ± 
3.33  

1.52 ± 
1.52  

0.00 ± 
0.00  

1.11 ± 
1.12  

The congenital abnormalities rate (mean ± SEM) of female Sprague 
Dawley rats in different treatment groups which are C (Control: 
standard feeding treatment), T1 (T1: 1g/kg bodyweight bee bread), 
T2 (T2: 2g/kg bodyweight bee bread) and T3 (T3: 3g/kg bodyweight 
bee bread).  

DISCUSSION 
 
Effect of supplementation of bee bread on 
estrous cycle 
The length of estrous cycle in higher concentration 
of bee bread (T3) was significantly longer 
compared to Control and T1 groups.  Since it is 
known that bee bread consists of quite similar 
nutritional components as other honey products, 
thus the previous study by Zaid et al. (2010) which 
reported that Tualang honey improved percentage 
normal estrous cycle is in agreement with the 
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present study. 
Based on Paccola et al. (2018), the 

average duration of estrous cycle was 4.5 days, 
ranging from 3.5 to 5.5 days. This is supported by 
Mandl (1951) and Bertalanffy & Lau (1963). The 
increased length of estrous cycle in T3 in the 
present study was due to increasing duration in 
dietrus and proestrus stage rather than estrus and 
metestrus phase. A previous study by Smith et al. 
(1975) and Spornitz et al. (1999) mentioned that 
the progesterone secretion increases during 
diestrus and at peak during proestrus and LH is 
highest during proestrus and at a low level during 
diestrus. Thus, the increasing duration of the 
diestrus and proestrus phase shown in the present 
study may indicate an increasing level of one of the 
mentioned hormones or both of them. A previous 
study by Soyelu & Waladde (2013) mentioned that 
progesterone acts on the hypothalamus by 
increasing negative feedback effect to restrain 
GnRH secretion and slowing the LH pulse 
frequency. The maintenance of elevated levels of 
progesterone is important to sustain the 
pregnancy. However, if this last for about 12 days, 
pseudo-pregnancy may be induced and affects the 
rate of fertility. The fall in progesterone and 
estradiol on the other hand leads to menstruation 
and causes relaxation in negative feedback 
inhibition, causing LH and FSH to rise and initiate 
the growing of new follicle. The reduced 
development of the ovarian follicle and also 
decreasing the number of the reproductive cycles 
may reduce the ovulatory period in fertile female 
and induce the reduction on fertility, may all be 
connected to the reduced number of estrous 
stages duration (Nah et al. 2011). 

This is supported by previous study that 
mentioned that alteration in the estrous cycle in the 
female reproductive system can be caused by 
various physiological, morphological and 
biochemical changes. Imbalanced of ovarian and 
extra ovarian hormone that also leads to irregular 
function of the ovary can also cause irregular 
changes in estrous cycle. (Smith et al. 1975, 
Shivalingappa et al. 2002). 
 In reproduction, folliculogenesis, ovulation, 
formation and activity of the corpus luteum, 
luteolysis, early embryonic development, embryo 
implantation, initiation of parturition, and 
placentation were modulated by antioxidants or 
reactive oxygen species levels (Rizzo et al. 2012). 
Previous study by Agarwal et al (2005) also 
mentioned that oocyte maturation which affects the 
regulation of estrous cycle can be affected by 
oxidative stress. Bee products including bee pollen 

and bee bread contain various minerals and 
antioxidant vitamins (vitamin C, E and β–carotene 
as pro-vitamin A) (Munjategui et al. 1990). This is 
supported by (Meda et al. 2005) which mentioned 
that bee pollen and bee bread is rich in polyphenol 
and flavonoids which makes them essential 
sources of antioxidants. Malaysian Bee bread 
contain high phenolic content which helps in 
scavenging free radicals (Othman et al. 2019). The 
importance of antioxidants, which is mainly β–
carotene in the luteal phase for the secretion of 
progesterone (Rizzo et al. 2012). β–carotene 
content of Malaysian honey is significantly high by 
ABS450 parameter based on its high flavonoid 
content. As flavonoid content in bee bread is higher 
than honey and the flavonoid content in bee bread 
from Kelantan were the highest compared to two 
other regions (Haron et al. 2014), it is expected the 
β–carotene in bee bread is high and helps in 
progesterone secretion. 
 Thus, the supplementation of bee bread 
may help in preventing the short estrous cycle and 
increasing progesterone level which may help in 
sustaining the pregnancy. However, bee bread 
supplemented in higher dosage which is 3g/100 g 
body weight, may reduce fertility due to the 
elongated estrous cycle (more than average 
duration 3.5 – 5.5 days). 
Effect of supplementation of bee bread on 
reproductive organs weight 
 
There were no significant differences observed in 
both reproductive organs weight between all 
experimental groups. However, there is a pattern 
where reproductive organs weights increase was 
seen in lower doses compared to higher doses of 
bee bread. This is supported by previous study by 
Zaid et al. (2010) which reported that 
administration of Tualang honey to ovariectomised 
rats significantly increase ovaries and uterus 
weight, thickness of vaginal epithelium and weight 
of tibia bone, but significant change is observed in 
lower doses of honey instead of higher dosage. 

In addition, a study Namwanie & Brown 
(2016) indicates that the reduction in uterus weight 
was caused by the unavailability of hormones that 
were required for the uterus development which 
are oestrogen and progesterone. Shivalingappa et 
al. (2002) also reported that a decrease in the 
activity of stroma, follicle and corpus luteum in the 
ovary was shown by the decrease in the weight of 
ovaries in treated rats. This decreasing pattern may 
due to non-availability or changes of either 
gonadotrophic, steroidal hormones or both which 
may alter the regularities of hormones or feedback 
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mechanism in the body. This support previous 
findings which mention the highest dosage from T3 
increase the duration of estrous cycle, increase the 
progesterone level thus inhibiting the GnRH 
hormone level. However, it is also mentioned by 
Nah et al. (2011) that the ovarian follicular 
developmental stage in the adult stage may affect 
the ovarian weight. Sellers et al. (2007) also 
mentioned that toxicity levels in tissue may be 
determined by the organ-body weight 
measurements. Thus it is difficult to determine 
whether the reduction is due to the effect of 
supplementation of bee bread or due to above 
reason.  

Bee bread is also rich with fatty acids as 
mentioned by Kaplan et al. (2016) which reported 
that there are 37 fatty acids containing 20 saturated 
and 17 unsaturated in bee bread samples. 39 fatty 
acids were detected in clover bee bread 
(Čeksterytė et al. 2016) and 22 fatty acids, 
including medium-chain (C10-C18), and long-chain 
(C20-C24) saturated fatty acids in rape and willow 
bread collected in the spring (Čeksterytė et al. 
2012). A previous study by Human and Nicolson 
(2006) also stated that there are 18 fatty acids, 
including long-chain fatty acids, saturated fatty 
acids and monounsaturated fatty acids in the bee 
bread of Aloe greatheadii var. davyana from South 
African origin. This is supported with Barajas et al. 
(2012) that mentions bee bread is a great source 
of fatty acid especially polyunsaturated. Previous 
studies have mentioned that omega-3 fatty acid 
helps in increasing amounts of follicles present 
during folliculogenesis which positively affects the 
ovary (Nehra et al. 2012). This is supported by Zaid 
et al. (2010) which mentioned that unsaturated fatty 
acid may help in improving the follicular steroid 
synthesis as it acts as precursor of estrogens. 
However, the insignificant changes in the organs 
weight suggests that the fatty acid content are not 
sufficient to affect the organ weight development. 
This suggest that further investigation needs to be 
done regarding fatty acid content in bee bread on 
reproductive organs. 
 
Effect of supplementation of bee bread on 
gestation period 
 
The gestation period has shown a significant 
increase in T1, T2 and T3 compared to the control 
group. However, the duration of the gestation 
period in present study is still in the average period 
which is 21-23 days. This contradicts with previous 
study by Haron et al. (2014) which reported that 
honey supplementation was able to restore prolong 

gestation period to normal. Short gestation period 
on the other hand can increase risk of abortion and 
premature offspring. In addition, Dmitriyeva et al. 
(2013) demonstrated that the delayed of parturition 
can be caused by a lower level of estrogen which 
responsible for the normal progression of 
pregnancy. Although there is no documented 
phytoestrogen content in bee bread, as bee bread 
consists of pollen and honey, plant phytoestrogens 
that are reported in honey may alter the oestrogen 
level and cause changes in the gestation period. 
This is supported by the prolonged estrous cyle in 
the higher dosage of bee bread, thus maintained 
the level of progesterone longer to maintain 
pregnancy. 

Besides, it is also reported that abnormal 
gestation period can be caused by stress or an 
increase in corticosterone level (Soyelu et al., 
2013; Haron et al., 2014). As pregnancy is an 
inflammatory process and can cause stress to the 
animals (Jauniaux et al. 2006), bee bread which 
has less carbohydrates and large quantities of easy 
assimilated proteins is potentially a good 
supplement to be consumed for mental health and 
reducing maternal stress (Nagai et al. 2004). This 
is supported with previous studies by Soyelu et al. 
(2013) and Haron et al. (2014) which reported that 
honey supplementation had reduced 
corticosterone level in adult rats that is exposed on 
restraint rats. This suggests that bee bread may 
cause changes in estrogen level which leads to 
gestation period changes and may also help in mild 
stress which may related with gestation period that 
warrants further investigation. 
 
Effect of supplementation of bee bread on litter 
size 
 
The litter size was higher in T3 group compared to 
the control group. This is supported by Soyelu et al. 
(2013) which reported that wasps raised on honey-
bee bread produced a significantly higher number 
of offspring than the number of offspring produced 
by wasps that were consumed with only honey. 
Bee bread affects greatly as supplementation for 
wasps to handle and overcome their host as bee 
bread is a protein-rich food source which may help 
in sex allocation which needs further study. Based 
on a previous study by Habryka et al. (2016), bee 
bread has a greater nutritional value than pollen 
due to its high mineral and amino acid content, 
better digestibility as it is partially fermented and 
richer chemical composition which may help in 
overall body function including hormonal changes 
and body requirement for implantation. Previous 
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study by Wang et al. (2006) mentioned that 
implantation in rats needs both estrogen and 
progesterone (Wang et al. 2006). A decrease in 
both hormone ratio has been found to affect the 
number of implantation and reduced litter (Lapolt et 
al. 1990). This is supported by Haron et al. (2014) 
which reported that honey consumption, part of bee 
bread, may help in improving litter size by 
improving corticosterone level. Thus, the 
significant increase in litter size is probably due to 
the high nutrient content of bee bread. 
 
Effect of supplementation of bee bread on 
foetal birth weight 
 
The supplementation of bee bread did not alter the 
foetal birth weight in all treatment groups. However, 
the foetal birth weight seemed to show a 
decreasing pattern in all treatment groups (T1, T2 
and T3) compared to Control group, although it is 
not statistically significant. This is supported by 
previous study by Nor et al. (2021) which reported 
that there were no significant changes on foetal 
birth weight on rats supplemented with bee bread. 
This is probably in correlation with the litter size, as 
a bigger litter size requires more nutrients and 
space, thus resulting in poor foetal growth. There is 
in agreement with a study by Mairesse et al. (2007) 
which reported that lower birth weight can result 
from a decline in maternal food consumption during 
late pregnancy. 

However, according to Nagai et al. (2004), 
bee bread has fewer carbohydrates and have large 
quantities of easily assimilated proteins. Hussain et 
al. (2020) reported that essential amino acids play 
an important role in foetal development and other 
vital pregnancy processes. This suggest that the 
foetal birth weight may be affected by the litter size 
and maternal health, however further study needs 
to be done regarding the effect of bee bread on 
foetal birth weight. 
 
Effect of supplementation of bee bread on 
resorption rate 
 
A significant lower resorption rate was observed in 
the treated group compared to the control group. 
This is supported by Nor et al. (2021) which 
reported that supplementation of bee bread during 
heat stress reduced the percentage of resorption 
compared to rats exposed to heat stress. Previous 
study by Haron et al. (2014) also reported effect of 
supplementation of honey on rate of resorption 
although not significant, compared to control. 

The significant result of this study suggest 

that bee bread supplementation might help as 
pregnancy has high susceptibility towards 
oxidative stress which can trigger free radicals that 
may attack important molecules in the body as it 
was an inflammatory process (Kontic-Vucinic et al. 
2008; Jauniaux et al. 2016). According to Nor et al. 
(2021), gluthathione which is one of the 
antioxidants that is crucial during embryonic 
development, for feotus and placenta development 
is present in bee bread. Disturbance in the 
intrauterine environment for both embryo and 
uterine tissue that may be caused by the 
inflammatory process may affect in decreasing rate 
of pregnancy and even embryonic death before 
implantation (Ozawa et al. 2002). This also suggest 
the role of bee bread in improving the resorption 
rate as bee bread also have an anti-inflammatory 
effect due to its antioxidant properties which affect 
the removal of reactive oxygen species (ROS) 
(Denisow & Denisow-Pietrzyk 2016). In addition, 
low levels of progesterone due to prolonged 
gestation period and estrous cycle in early 
pregnancy could also result in spontaneous 
abortion (Parker & Douglas 2010). 

Thus, bee bread as a supplement in food 
that is high in antioxidants is very important to to 
prevent pregnancy complications associated with 
oxidative stress, hormone imbalance or in this 
case, helps in reducing resorption rate. Moreover, 
a lower resorption rate may explain the high litter 
size in the treated groups which suggest that bee 
bread have a protective effect on the number of 
resorptions. 
 
Effect of supplementation of bee bread on 
congenital abnormalities 
 
There is no different in congenital abnormalities 
among all treatment groups. The result of the 
present study is in similar with the finding by 
Usman et al. (2018) who suggested that 
supplementation with propolis which its main 
element is almost similar to bee bread did not 
cause any congenital malformation, no organ’s 
protrusion, the lips and palate shows no sign of 
cleft and all the foetuses showed normal size, 
shape and position of tail despite the treatment 
were done on diabetic Sprague Dawley rats. 
Diabetic condition is found to be potentially 
detrimental to foetal development. This is 
supported by Tsai et al. (2020), who reported that 
diabetic rats had a higher incidence of 
malformations and low foetal weight compared to 
control. In contrast, Usman et al. (2018) reported 
that propolis consumption had produced normal 
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pups. Thus, propolis has a protective effect from 
congenital abnormalities and produced normal 
offspring.  

However, this contradicts with the study by 
Hoberman & Lewis (2017) which stated that a high 
dose of propolis may retard the foetal development 
which is low foetal weight and crown-rump. This 
study also mentions that foetal development was 
based on the maternal environment which 
unhealthy dams reduce foetal growth. This can 
explain the result in T3 where the highest dosage 
of bee bread and dams’ condition may affect the 
offspring condition. 

Thus, as the present study shows that 
congenital abnormalities in rats is lower in rats 
treated with bee bread compared to control, it is 
suggested bee bread may help in improving 
maternal health for better foetal growth and help 
against various pregnancy complications. 

CONCLUSION 
In conclusion, bee bread supplementation of 2g per 
kg bodyweight and 3g per kg bodyweight 
significantly (p<0.05) improves litter sizes, 
percentage of resorption, duration of estrous cycle 
and gestation period. The present result suggests 
that female Sprague Dawley rats supplemented 
with bee bread showed a positive impact on 
pregnancy outcomes with no adverse effect on 
female reproductive organs’ weight. However, 
further study is needed to investigate more on the 
effect of bee bread at cellular levels for better 
understanding on mechanism of action of bee 
bread on female reproductive system. 
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