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Abstract

Excessive glucose intake can lead to fat accumulation which can increase the
aromatization of androgens to estrogen levels. High estrogen levels can disturb GnRH
secretion feedback, prolonging the reproductive cycle, and affecting the uterine. As a
condition, it is essential to encourage moderate exercise to reduce fat accumulation and
restore GnRH function. Good physical exercise has sufficient rest duration so that the
required intensity, frequency, and time are right. This study aims to see how glucose
intake affects the body and uterine weight with or without moderate exercise. This
research was an experimental study. Healthy female mice, divided into 3 groups,
negative control, high-calorie diet, and high-calorie diet with moderate exercise. A high-
calorie diet was given by using sonde dextrose 40% as much as 0,325 ml/g Body Weight.
Moderate exercise was swimming with a load of 6% BW. Mice were swum together 3
times a week for 4 weeks. The duration of the first week of swimming was 5 minutes, the
second week was 7 minutes, the third week was 11 minutes and the fourth week was 15
minutes. The result of this research was the uterus weight (p=0,051) did not show a
significant difference between groups. However, uterus weight in the high-calorie diet
group was higher (0,19gr) than a high-calorie diet with a moderate exercise group (0,14
gr) and negative control group (0,11 g). The vagina swab result (p=0,045) that there was
a significant relationship between groups. Therefore, glucose intake with or without
moderate exercise affects the reproductive cycle but did not affect uterine weight.
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INTRODUCTION
Eating a variety of foods can be an important part of maintaining a healthy
body. However, there are several food groups that can have a negative impact on

reproductive health, one of which is increasing body weight. Increased weight can
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be caused by excessive calorie consumption, so there is a risk of obesity, diabetes
mellitus and fertility problems. Based on (Kemenkes RI, 2018) the prevalence of
obesity in Indonesia is around 13.6% of adults aged >18 years who are overweight
and 21.8% are obesity. One of the impacting factors is a person's habit of eating
high-fat, high-sugar, and other unhealthy foods (Kementerian Kesehatan RI,
2018). Being overweight in women can induce menstrual abnormalities due to
high levels of estrogen from fat storage, which can interfere with feedback on
GnRH production, therefore prolonging the menstrual cycle (Yuli Trisnawati,
2018). According to (Sunarsih, 2017) research, 31 (67.4%) of 42 respondents with
an high BMI reported irregular menstrual cycle. it consistent with study by (Dars
et al., 2014) stated that 75,51% adolescents with a normal BMI or 14-24.9 kg/m?
had regular menstrual and 16 adolescents with BMI 25-29,9 kg/m? have an
irregular menstrual cycle. Weight gain can also disrupt the balance of steroid
hormones such as androgens, estrogens, and steroid hormone binding globulin
(SHBG). A study by (Akin et al., 2008), reported that there was a decrease in
SHBG with an increase in Body Mass index (BMI). Changes in SHBG itself can
cause changes in the release of androgens and estrogens in target tissues.
Therefore, an efficient method is needed to reduce the risk of increasing
BMI, one of which is physical exercise. Physical exercise can control
hypertension, diabetes, dyslipidemia, obesity and insulin resistance (Yang, 2019).
However, the effect of moderate exercise as a preventive strategy on uterine
weight and reproduction cycle in subject with high calorie diet is unknown.
Therefore, this study is proposed to analyze the effect of moderate exercise on
uterine weight and reproductive cycle on subject with high calorie diet as on

parameters of the female reproductive function.

METHOD
This research is experimental laboratory with randomized posttest only
control group design. The sampling technique used is probability sampling with

simple random sampling. Subject in this study were healthy female mice (Mus
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Musculus). The number of samples used is at least six. The independent variables
are moderate exercise and high calorie diet. The dependent variables are uterine
weight and reproductive cycle. The research process was carried out at the Faculty
of Veterinary Medicine, Universitas Airlangga, Surabaya. Mice were randomly
divided into 3 groups, namely the control group (K1), the high calorie diet group
(K2) and the high calorie diet with moderate exercise (K4). Each group contains a
minimum of six mice. The control group was given a standart diet. The high
calorie diet was given using 40% dextrose sonde of 0,325 ml/g BW (Herawati et
al., 2020). Moderate exercise in the form of swimming was given a load of 6% of
the total body weight (Prasetya et al., 2018). The duration of swimming process in
the first week was around 5 minutes, the second week for 7 minutes, the third
week for 11 minutes, and the fourth week for 15 minutes.

After 4 weeks of treat, a vaginal swab and surgery were performed at the
Faculty of Veterinary Medicine, Universitas Airlangga to take the uterine organs.
The data analysis in this study namely, descriptive, normality test use Shapiro-
wilk, homogenous test use Levene'’s test. The data has been collected is processed
by the robust test because the data is not homogenous and by fisher test to
determine wheter the two variables are related. This research has received ethical
approval from the Health research Ethics Committee, Faculty of Medicine,
Universitas Airlangga No. 78/EC/KEPK/FKUA/2021.

RESULT AND DISCUSSION

Table 1. uterine weight post treatment

K1 (12) K2 (9) K4 (8) Uji
Rerata + SD Rerata £ SD Rerata = SD komparasi
(value p)
BB (pre) 20,05+3,251 21,89+5159 23,13+ 2,642
0,210
BB 24,75+ 3,166 24,75+3,801 22,75+1,581 0,229
(post)
(Nilai p) 0,002 0,084 0,549
Delta 450+2195 333+5074 0,38+1,685 0,023
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Table 1 shows that data uterine weight on post treatment. The results show
that the mean uterine weight in control group (K1) was 0.11 gr, in the high calorie
diet group (K2) ham mean of 0.19 gr and in the high calorie diet with moderate
exercise group (K4) had mean of 0.14 gr. Normality test using shapiro-wilk test
and homogeneity test using Levene’s test which show that uterine weight data is
normally distributed (p > 0,05) and is not homogen (p < 0,05). So the robust test
was used to see the difference between groups. The results show that p>0,051,
which means that there is no significant difference in the weight of uterine organs
between groups.

Table 2. vaginal swab

Groups N Presentase (%) vaginal swab Comparation
Proestrus Estrus  Diestrus Metestrus test
(nilai p)
K1 7 429% 0% 57,1% 0%
K2 5 0.0% 20% 60% 20% 0,045
K4 8 0% 50% 50% 0%

Based on table 2 show that there are differences in reproductive cycle
between groups (p<0,045). Proestrus (42,9%) was most commonly found in the
control group (K1), estrus (50%) was most commonly found in the high calorie
diet with moderate exercise group (K4), diestrus (60%) was most commonly
found in the high calorie diet group (K2), and metestrus (20%) was commonly
found in high calorie diet group (K2). In addition, the Fisher’s Exact test showed
p<0,045, so that there were significant differences between groups.

Discussion
Effect of High Calorie Diet on Reproductive Cycle

The results of the study in the high-calorie diet group had the highest mean
uterine weight (0.19 g). According to (Cheng et al., 2018) study the HFD (High
Fat Diet) group saw an increase in the number of endometrial glands. This is due
to a high-fat diet (HFD), which increases continuous estrogen activity, resulting in

uterine enlargement and endometrial gland growth.
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In this study in the high-calorie diet group (K2),the results showed that mice had
60% diestrus, 20% estrus, 20% metestrus and 0% proestrus. If it is estimated
manually with a time of 4-5 days of the estrus cycle, the phase after treatment is
either proestrus or estrus. However, in this study, the diestrus phase was the most
common in the high-calorie diet group. This is consistent with a (Chakraborty et
al., 2008) research which compared mice fed HFD and normal diet (ND) and
found that the HFD group had a longer phase (diestrus 4 days in a row) and
skipped the phase, or a combination of the two. There was a 70% rise in the
number of cells during the diestrus phase. This increase in cell number has the
potential to enhance uterine mass in induced mice.HFD causes an increase in
estrogen in mice, which is produced by an increase in adipose tissue, which
releases aromatase, which increases the conversion of androgens to estradiol
(Jasik & Lustig, 2008).

Furthermore, an increase in adipose tissue causes an increase in the release
of insulin and leptin, which reduces levels of sex hormone binding proteins,
resulting in an increase in estrogen in the blood. Progesterone levels increased in
mice fed HFD. It can induce a prolongation of the estrous cycle and a reduction in
reproductive function as a result of an increase in estradiol and progesterone
coupled with a decrease in the LH surge (Akamine et al., 2010).

Effect of High Calorie Diet with Moderate Exercise on Reproductive Cycle

The results of this research on the high-calorie diet with moderate exercise
group (K4) showed that the uterine weight was in the middle (0.14 g) between the
negative group (K1) and the high-calorie diet group (K2). In addition, vaginal
swab results showed that mice went through a 0% proestrus phase, a 50% diestrus
phase, a 50% estrus phase, and a 0% metestrus phase. Swimming exercise can
enhance cognitive performance in high-fat diet mice by increasing GnRH
secretion, but a high-fat diet can increase hypothalamic inflammation and

decrease GnRH secretion (Wang et al., 2020).
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Calorie diet with moderate exercise had no effect on the menstrual cycle
and resulted in a significant decrease in estrogen and progesterone as well as a
transitory increase in SHBG (Williams et al., 2010). During exercise, it can also
inhibit the reproductive axis via GnRH, resulting in lower LH and FSH secretion
(Uadia et al., 2017). This is consistent with research by (Saadat et al., 2016)
which stated that the pool mice group had lower levels of estradiol and FSH. FSH
can influence follicular cell proliferation as well as granulosa and theca cell
estrogen production. Theca cells are in charge of androgen synthesis in follicles,
while granulosa cells may convert androgens into estrogen, estrone, and estradiol
via the P450 aromatase enzyme (N Glacier, 2011).

Therefore, to reduce excess estrogen, swimming can be done, as in this
study which when given a high-calorie diet will cause excess estrogen production
but inhibit it by exercise, resulting in less FSH production and lower estrogen
secretion. According to the findings of this study, the number of estrus phases
was 50%, which corresponds to the treatment phase if estimated manually with 4-
5 days of the mice reproductive cycle.

The Differences effect of High Calorie Diet with or without moderate exercise
Reproductive Cycle

The results of this research showed no significant difference (p-value
0.051 > 0.05) in uterine weight between the treatment groups with a high-calorie
diet (K2) and a high-calorie diet with moderate exercise (K4). However, it should
be noted that in this research, the highest mean uterine weight occurred in the
high-calorie diet group (K2) compared to other groups.

This is consistent with research conducted by (Hsu et al., 2021) which
stated that the HFD tissue accompanied by physical exercise showed that the
proportion of vacuoles and cell sizes were smaller than the HFD group. This
happens as a result of a high-fructose diet, which causes female mice's body
weight and adipose tissue to increase, and adipose cell hypertrophy occurs in the

target tissue (uterus). However, Moderate-exercise for four weeks, will lower the
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quantity of fat in the body, therefore indirectly reducing the size and proportion of
vacuoles in the target tissue.
The results of the vaginal swab showed that there was a significant difference (p-
value 0.045 < 0.05) in the reproductive cycle between groups. Research conducted
by (Wang et al., 2020) states that a high-fat diet (HFD) will induce hypothalamic
inflammation and inhibit GnRH secretion, while swimming can improve cognitive
function in high-fat diet mice by increasing GnRH secretion. Calorie diet with
moderate exercise had no effect on the menstrual cycle and resulted in a
significant decrease in estrogen and progesterone as well as a transient increase in
SHBG (Williams et al., 2010).
CONCLUSION
Moderate intensity can affect to reproductive cycle in mice with high
calorie diet but no effect to weight of uterine. In order to know the underlying
mechanism, for futher research is needed to determine the endometrial thickness
and influence of hormones, such as FSH, LH, estrogen, progesterone.
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