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The Ginger Honey And Cocktail Honey
Supplementation Effect On Estradiol Hormone
Levels In Female Balb/C Mice Stress-Induced

Through Swimming Activities
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Abstract--- This study intends to determine the effect of Ginger Honey and Cocktail Honey on Estradiol (E2)
hormone levels, and to assess the magnitude of the difference in the effects of Ginger Honey and Cocktail Honey on
Estradiol levels in female Balb/c mice induced stress. A total of 25 female Balb/c mice were used in this study and
were divided into 4 groups (5 in each group) with 1 control group (negative control), 2 intervention groups Ginger
Honey: Ginger Honey | (containing 50% Honey: 50% ginger extract), Ginger Honey Il (33% Honey: 67% ginger
extract) a dose of 28mg/20gBW of mice, and Cocktail Honey Group (trigona spp. honey, royal jelly and bee bread)
with the distribution of Cocktail Honey I (14mg/20gBW), Cocktail Honey 11 (28mg/20gBW) given 1 time/day for 14
days. Estradiol levels were examined using the ELISA kit mouse. This study was an in vivo laboratory test with a
pretest-posttest design with a control group. The data were displayed as the mean and analyzed using a paired T-
test. This study shows that the intervention of Ginger Honey | (50% Honey: 50% ginger extract), Ginger Honey Il
(33% Honey: 67% ginger extract) at a dose of 28mg/20gBW of mice, and Cocktail Honey (honey, royal jelly and
bee bread) with a dose distribution Cocktail Honey I (14mg/20gBW), Cocktail Honey 1l (28mg/20gBW) have a
positive effect and statistically have a significant value on the levels of Estradiol in female Balb/c mice induced
stress when compared to control group. The statistical results both shows P<0.05. However, between both, the
greatest effect on increasing levels of Estradiol is shown by the Cocktail Honey | group of 19,466 ng/ml. This study
concluded that among all the intervention groups, both Ginger Honey and Cocktail Honey has great influence on

the hormone Estradiol. However, Cocktail Honey | has the greatest effect on Estradiol hormone levels.

Keywords--- Estradiol levels; Ginger Honey; Cocktail Honey; Reproductive Hormone; female Balb/c mice;
swimming activities

I. INTRODUCTION

Estrogen is the main female sex hormone, and Estradiol (E2) is the most dominant type of estrogen in
reproductive women. E2 has a role in regulating the reproductive processes and menstrual cycles in women (Ryan,
1982; Sherwood, 2016). Adverse effects may occur due to estrogen hormone imbalance, where high estrogen

exposure in women can trigger ovarian cancer, thyroid cancer, endometriosis and PMS (Premenstrual Syndrome)
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(Ray, Kushnir, Bunker, Rockwood, & Meikle, 2012). This can also be one of the causes of risk factors that increase
breast cancer (Jasienska, 2001; Ray et al., 2012; Rosner, Hankinson, Sluss, Vesper, & Wierman, 2013; Yager &
Davidson, 2006; Yu et al., 2003). On the other hand, the impact of estrogen deficiency in young women increases
the risk of reduced bone density, especially in women who have POI (Primary Ovarian Insufficiency) (Popat et al.,
2009). Low estrogen levels in women are also known to have a correlation with depression (Soyupek, Ayhan,
Ceceli, & Yorgancioglu, 2006), and are closely related to hypogonadism that can causes infertility in women (Barut
etal., 2018).

The imbalance of estrogen levels in women can be treated by using pharmacological therapies namely HRT
(Hormone Replacement Therapy) and non-pharmacological therapy. Alternative substitute for HRT that can be used
as a non-pharmacological therapy is honey (Zaid, Sulaiman, Sirajudeen, & Othman, 2010). Kaempferol is a type of
flavonoid contained in honey, and is known to have an estrogenic effect in ovariectomy mice (Trivedi et al., 2008).
In the use of Manuka Honey which is monitored using proliferation test in culture MCF-7 breast cancer cells,
showing the presence of estrogenic activity. This is due to the high concentration of antioxidants from Manuka
honey which causes inhibition of cell growth (Henderson, Aldhirgham, Nigam, & Owusu-Apenten, 2016).

Royal Jelly (RJ) is one of the products produced by honey bees that has been extensively studied for its content
on estrogen levels in humans and animals. There are four unsaturated fatty acid compounds contained in RJ namely
(10H2DA, 10HDA, 2DEA and 24MET) which indicate the activity of estrogen receptor (ERs) f-binding. The fatty
acids contained in RJ act as intermediaries of estrogen signaling in targeting genes through modulation of ERa
(Estrogen Receptor alpha), ERS (Estrogen Receptor beta) and co-activators (Moutsatsou et al., 2010; Suzuki et al.,
2008). The 10H2DA compound increases ovulation hormone synthesis, maintains lower expression of FSH and LH
in young ovarian cells. In addition, it is efficient in increasing hormone regulation, and prevents depletion of
follicular assemblages (Takahashi, 2012).

Bee bread is another product of honey bees that is rich in flavonoids and polyphenols as antioxidants (Waykar &
Algadhi, 2016). The content of flavonoids commonly found in bee bread is kaempferol, quercetin, and chlorogenic
acid (Kieliszek et al., 2018). Higher levels of polyphenols in bee bread act as reductone in bee bread where these
compounds can react with free radicals, then convert them into more stable products and end radical chain reactions
(Oh, Jo, Cho, Kim, & Han, 2013).

Ginger is also known to have an effect in maintaining hormone balance. In a study showed that ginger extract
significantly reduced the serum concentrations of LH and the hormone estrogen, and increased serum FSH and
progesterone levels in the group receiving treatment compared to the PCOS group who did not receive treatment
(Atashpour, Kargar Jahromi, Kargar Jahromi, & Maleknasab, 2017; Mokhtari, Reza, & Harfsheno, 2014). Ginger is
rich in antioxidants that can protect the body from free radical activity, so it can prevent oxidative stress which is
one of the causes of infertility (Fadaki, Modaresi, & Sajjadian, 2017; Rhode et al., 2007; Sook, Young, Kang, &
Kyung, 2008).

The number of studies on the benefits of honey and ginger for women, makes researchers interested in
conducting research with the treatment of honey with the novelty of using Ginger Honey which is a combination of

ginger and honey, and Cocktail Honey which is a combination of honey bee products namely royal jelly, bee bread
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and honey which is still rarely given as a treatment in maintaining the balance of Estradiol levels in both

experimental animals and women.

The purpose of this study is to determine the effect of Ginger Honey and Cocktail Honey supplementation on

Estradiol levels, and to assess the magnitude of the difference in effect on Estradiol levels in female Balb/c who

consume Ginger Honey and Cocktail Honey.

METHODOLOGY

Research Design

This study was an in vivo laboratory research with a pretest-posttest control group research design.

1.

Ginger extraction

This study used ginger from Camba District, which is the type of emprit ginger (Zingiber officinale
var.amarum), as much as 12kg. Ginger was cleaned using running water and roughly chopped. After that, it was
dried in a natural way under indirect sunlight until dry and resemble like crackers. Then, ginger was mashed
using a standard blender. For the process of extracting ginger, the maceration method was used using 70%
ethanol solution for 7 days. Ginger has been extracted then separated between the liquid with solid, then the
liquid was evaporated using a rotary evaporator so that is obtained as much as 40g. The ginger maceration
process was carried out at the Chemistry Phytoplankton Laboratory of Hasanuddin University, and the ginger
evaporation process was carried out at the Biopharmaca Laboratory of Hasanuddin University Research Activity
Center.
Ginger Honey Production

The combination of Ginger Honey is produced from thick ginger extract and trigona spp. honey which are
then mixed and homogenized using a magnetic stirrer. This process is divided into 2 groups. Ginger Honey | is a
mixture of 50% honey: 50% ginger extract, and Ginger Honey Il is a mixture of 33% honey: 67% ginger extract.
The usual dose of honey given to the experimented rats is 200mg/kgBW, which is then converted to a dose of
mice to get 28mg/20gBW.

Cocktail Honey Production

The production of Cocktail Honey includes mixing trigona spp. honey, royal jelly, and bee bread which are
then homogenized using a magnetic stirrer. Cocktail Honey is then divided into 2 groups: Cocktail Honey 1 is a
mixture with a low dose (14mg/20gBW), and Cocktail Honey Il is a mixture with a moderate dose
(28mg/20gBW).
Animal

Animal subjects were maintained and handled in accordance to the protocol approved by the Hasanuddin
University Medical Ethics Committee with protocol number: UH19110935. Mice were obtained from the
Biopharmacy laboratory, Faculty of Pharmacy, Hasanuddin University. Before being given the intervention,
mice were left to adapt with the group for 7 days. The trial is based on the guidelines from the research

guidelines for evaluating the safety and efficacy of herbal medicine. The mice used were female Balb/c mice.
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During the adaptation the mice were in a standard condition with 12 hours cycle of exposure to light and 12
hours in the dark, with an average temperature of 22-28 + °C.

Inclusion criteria were 8-12 weeks old, 20-30 grams of weight, never been pregnant before, healthy and
active. Whereas the exclusion criteria were the sick mice during the adaptation or mice died before the last blood
draw (end of treatment). The number of mice used was 25 and divided into 4 groups. The mice were given a
standard diet and an adequate drink ad libtum. Before the initial blood sampling (pretest), examination of vaginal
smears was performed to determine the estrous cycle in mice to ensure that the estrous cycle phase of the mice
was in the same phase before the blood was taken. The mice were then let to swim prior to the initial blood test
(pretest) taken to determine the estradiol levels. The mice were then intervened and induced-stress by swimming
until they showed signs of stress. The interventions used gastric sonde in accordance to grouping for 14 days
with 1 time giving/day. On the 15th day the blood sampling was repeated to determine the level of the hormone
estradiol (posttest).

5. Treatment of Research Subjects

Ginger Honey I: the mice were left to swim until they showed any signs of stress before they were given the
Ginger Honey | (50% honey: 50% extract ginger) at a dose of 28mg/20gBW mice once a day for 14 days. Ginger
Honey II: the mice were left to swim until they showed any signs of stress before they were given the Ginger
Honey Il (33% honey: 67% extract ginger) at a dose of 28mg/20gBW mice once a day for 14 days.

Cocktail Honey I: the mice were left to swim until they showed any signs of stress before they were given the
Cocktail Honey | (trigona spp. honey: royal jelly: bee bread) at a dose of 14mg/20gBW mice once a day for 14
days. Cocktail Honey II: the mice were left to swim until they showed any signs of stress before they were given
the Cocktail Honey |1 (trigona spp. honey: royal jelly: bee bread) at a dose of 28mg/20gBW mice once a day for
14 days. Control Group (without interventions): the mice were left to swim until they showed any signs of stress

then they were allowed to rest and given standard water and food for 14 days.

I11. ANALYSISDATA
1. Vaginal Swab

Vaginal swab was performed before the pretest examination of estradiol levels after posttest blood
sampling. It aims to determine the estrous cycle in mice, to ensure mice are not ovulating. Vaginal fluid in
mice was taken using a cotton bud that had been moistened with 0.9% NaCL. After that, the cotton bud was
smeared on the slide and then dropped with methylene blue and allowed to dry (3-5 minutes). The slide was
then rinsed with water, and allowed to dry. After the slide was dry, the vaginal swab was observed using a

microscope, and the stage of the reproductive cycle was determined through cytological images.

2. Hormone Measurement
Checking the estradiol levels for pretest was conducted by taking 0.5ml of blood of mice in the eyes or tail
for all groups before giving the intervention. Subsequently, activity and intervention were given for 14 days.
On the 15th day 0.5ml of blood from the eyes or tail of all groups was retaken as a posttest. In this study, a test

was conducted using the R & D method of the Mouse Estradiol Enzyme Linked Immunosorbent Assay
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(ELISA) to measure estradiol levels. The blood collected was then stored in an EDTA tube before it was
centrifuged at 4000 RPM for 15 minutes at 24°C.

All equipment and reagents were then prepared, before adding 50uL standard to standard well, 40pL
plasma sample to sample well, 10uL anti-E2 antibody to sample well, and 50uL streptavidin-HRP to the
sample well and standard well respectively before all the parts were mixed well. The well was closed with the
provided adhesive strip. The incubation process was carried out for 1 hour at 37°C. Afterwards, the well cover
was opened and washed by soaking the well using a wash buffer of £ 0.35ml for 30-1 minutes. The washing
process was repeated 5 times. After the final washing, the remnants of the wash buffer were removed and dried
using a tissue. Then 50uL of substrate A solution was added to each well, followed by the addition of 50puL of
substrate B solution to each well. The incubation was repeated by closing the well using a new cover for 10
minutes at 37°C in the dark. Subsequently, 50uL Stop Solution was added to each well, where the blue color
will quickly turned yellow. The optical density of each well was then determined using a microplate reader that

had been set to 450 nmwithin 10 minutes after the stop solution was added.

3. Statistical Analysis
Data was displayed in the form of mean and tested using paired t-test. The effect of Ginger Honey, Cocktail
Honey, and estradiol level was shown in the form of mean + (standard deviation) with confidence interval
(95% CI). Before a statistical test was performed, a normality test was performed first. Data were normally
distributed so the bivariate paired T-test was used to see differences in pre and post estradiol levels in each
Ginger Honey, Cocktail Honey and control groups.
IV. RESULT
1. The Hormone Estradiol Levels in Female Balb/C Mice
Table 1. Analysis of estradiol hormone levels before and after intervention in Balb/c female mice
ESTRADIOL LEVELS
. GH1 GH2 CH1 CH2
B | o | e | Camgztgowt | comgzge |
ZBmE/IIi(;%BiVS\/éDay) 28mlg\jlig§r]]Bivs\/é)Day) Mean{_LSD MeanyiSD Mean £SD
Pretest 4.142 £2.970 12.507 +4.169 2.875 %2.678 13.142 £3.725 | 1.969 +0.936
Posttest 22.443 £1.015 28.203 £2.867 22.341 £1.992 29.017 £2.358 | 6.726 +4.687
Different
Mean 18.300 15.696 19.466 15.874 4.756
*P 0.004 0.001 0.001 0.001 0.095

*Paired T-test

Based on the data shown in table I, it shows that among all the intervention groups in the form of Ginger

Honey and Cocktail Honey and control that had the most influence on the hormone Estradiol, namely the Cocktail
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Honey | and Ginger Honey | groups. The statistical analyses of both groups showed a P<0.05. However, the
highest influence in increasing the estradiol levels is shown by the Cocktail Honey | group of 19.466 ng/ml.

Graph of Ginger Honey and Cocktail Honey

on Estradiol Hormone Levels
25.000

20.000 19.466
15.000

10.000

5000 4.756

0.000

Ginger Honey | Ginger Honey Il Cocktail Honey I Cocktail Honey 11 Control
—— Different Mean

Figure 1. Different Means Graphic on Ginger Honey, Cocktail Honey dan controlled group.

Figure 1 shows the different mean from the effect of Ginger Honey and Cocktail Honey administration on
changes in estradiol levels in each group, both in the intervention group and the control group. When compared

with other groups, the control group is the group that experienced the lowest changes, where there is a decrease in
the level of the hormone estradiol.

2. The Results of Examining The Stages of The Reproductive Cycle on The Subject
In the examination of the reproductive cycle using vaginal smears, 2 cycles were obtained, namely the
diestrus cycle and the proestrus cycle. Pretest blood sampling from the group with the proestrus cycle was
carried out on the same day as the vaginal swab, while pretest blood taking in the group with the diestrus cycle
was performed 2 days after the initial vaginal smear examination. This aims to ensure that all samples are in

the stages of the proestrus cycle at the time of the pretest blood collection, so that the samples in this study are
in the same cycle, and not in the ovulation cycle.

metestrus

* Cytological images stage of the reproductive cycle of the subject
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V. DISCUSSION

It is well known that research on handling estradiol (E2) levels by using honey or ginger has been carried
out numerous times. However, the use of supplementation by combining ginger and trigona spp. honey, and
mixing trigona spp. honey, royal jelly and bee bread for handling the E2 hormone problem and stress is still
rarely done. A study conducted by Atashpour et al exhibited how ginger extract had a better effect in
increasing estradiol levels. This is consistent with the results of this study, where the administration of extracts
of ginger and honey showed increased levels of E2 in stressed mice.

Sports and physical activity are body movements that can improve health status and contribute to the
prevention of diseases, but excessive physical activity can also increase stress. Stress level depends on the type
of exercise, intensity and duration of the exercise. Therefore, exercise is also known as one of the stressors in
humans and animals. Stress is known to be physiologically able to cause changes in metabolism, reproduction,
cardiovascular system, breathing, digestion, and kidney (Contarteze, Manchado, Gobatto, & De Mello, 2007).

In recent years, around 6-79% of female athletes have reproductive abnormalities, including delayed
menarche, amenorrhea, and oligomenorrhea (Frolich MA, Banks C, Warren W, Robbins M, 2016).
Additionally, women who engage in more physical activities have lower ovulation rates (Olive, 2010). Female
swimmers tend to experience delayed puberty and menstrual disorders (Roosevelt, 2014) which is considered
conclusive in exhibiting how swimming is known to have a negative impact on fertility (Jana et al., 2014;
Roosevelt, 2014). Therefore, in the study the swimming intervention was given as physical activity in female
mice.

In a study conducted by Nazanin et al, it was found that swimming for 2 weeks can reduce E2 levels. Thus,
swimming for long periods of time can have an adverse effect on fertility. This, in line with the results of
research obtained by researchers. In the control group, there was a decrease in levels of E2 in female Balb/c
mice conditioned in a stressful state by swimming. Meanwhile, in the intervention group both by giving Ginger
Honey and Cocktail Honey statistically there is a significant increase in E2 levels. Also noted, low levels of E2
and corticosterone (a hormone that plays a role when stress occurs) synergistically contribute to increasing
one's susceptibility to oxidative stress (Al-Rahbi, Zakaria, Othman, Hassan, & Ahmad, 2014; Aschbacher et
al., 2014).

Royal jelly is one of the honey bee products that has the potential to treat various diseases in humans. One
of aforementioned potentials is the nature of its biological activity as an antioxidant. Research conducted both
in vivo and in vitro shows that royal jelly has estrogenic activity. Components in royal jelly have been shown to
interact with estrogen receptors. The main active component contained in RJ is 10-hydroxyl-2-decenoic acid
(10H2DA). This compound is known to increase ovulation hormone synthesis, maintain lower FSH and LH in
ovarian cells, and improve hormonal regulation. Additionally, it contributes in the prevention of the aging
process, and it is an antiaging product (Takahashi, 2012) due to certain lipids (10H2DA, 10HDA, trans-2-
decenoic acid and 24-methylenecholesterol) it contains (Mishima et al., 2005; Suzuki et al., 2008). In line with
the results of this study, it is found that the Cocktail Honey | group, which is treated with a mixture of honey,

royal jelly and bee bread, shows a positive effect on increasing higher E2 levels, 19.466 ng / ml.
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VI.

A study conducted by Mishima et al provided evidence that Royal Jelly (RJ) has estrogenic activity with
estrogen receptor interactions and is followed by endogenous gene interactions. RJ also has the potential to
reduce DNA damage by adding antioxidants. In addition, RJ also rebalances hormone levels in the blood, FSH,
and increases estrogen concentrations in old rats. Provision of natural antioxidants can be a preventive measure
for several health problems such as inflammation, allergies, diabetes, cardiovascular (Ahmed et al., 2018;
Erejuwa et al., 2011; Petelin et al., 2019), as well as increasing estrogen levels in the menstrual cycle when
facing large amounts of ROS phase. Estrogen can help collect antioxidants (Mumford et al., 2016), reduce
oxidative stress (Azman, Zakaria, Abdul Aziz, & Othman, 2016), and provide a calming and anti-anxiety effect
(Fadaki et al., 2017). This study found that the intervention group Cocktail Honey I (a combination of trigona
spp. honey, RJ, and bee bread) with a dose of 14 mg/day given for 14 days exhibits the most significant
increase of E2 levels of all the other intervention groups. In contrast, the control group without intervention
shows a decrease in E2 levels.

Ginger (Zingiber officinale) is rich in various bioactive compounds such as phenolic, flavonoids, vitamins,
carotene, terpene, polysaccharides, lipids, organic acids, and raw fiber, so that ginger has a role in improving
health (Ghasemzadeh, Jaafar, & Rahmat, 2010). Phenolic compounds in ginger especially gingerol, shogaol,
and paradol with various bioactivity has health benefits. The pharmacological activity of ginger correlates with
its active phytocomponent compounds, 6-gingerol, 6-shogaol, zingerone, phenolics and other flavonoids
(Danciu et al., 2015; Ha et al., 2012). The most reported bioactive compound in ginger is 6-gingerol, with
various pharmacological effects including antioxidant, analgesic, anti-inflammatory and antipyretic properties
(Dugasani et al., 2010; Kundu & Surh, 2009). Several studies have proven that ginger has an effective
protection against oxidative stress (Akinyemi, Ademiluyi, & Oboh, 2013; Ji et al., 2017). A study shows that
ginger plants with flavonoid content and phenolic compounds can form a natural balance between estrogen and
progesterone through its specific pharmacological-physiological effects. Ginger can balance the increase or
decrease in sex hormones (Liu et al., 2004).

Intervention of Ginger Honey | (50% honey: 50% extract ginger), and Ginger Honey 11 (33% honey: 64%
extract ginger) with a dose of 28mg/20gBW of mice, and Cocktail Honey (honey, RJ and bee bread) with a
dose of Cocktail Honey I (14mg/20gBB), and Cocktail Honey Il (28mg/20gBW) with intervention time for 14
days have a positive effect and, statistically, have a significant value on the level of Estradiol in female Balb/c
mice that induced stress.

CONCLUSION

Through this study, the Ginger Honey and Cocktail Honey show the greatest influence on Estradiol levels,
both of which shows P<0.05. However, the greatest influence is shown by the Cocktail Honey | group, which
is 19.466 ng/ml. The results of this study indicate that the intervention of trigona spp. honey, royal jelly, bee
bread and ginger is known to have antioxidant content, affecting the levels of Estradiol in female Balb/c mice
conditioned under stress for 14 days by swimming. Thus, the supplementation of Ginger Honey and Cocktail

Honey can be used as a complementary hormonal therapy, and helps in preventing oxidative stress in women.
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