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Abstract

Background: Obesity can cause leptin and insulin resistance which will affect the pi@mido¢ GnRH and FSH. One of
risks factor of obesity is high calorie intake chronicaly. Exercise @ayde in the regulation of blood calorie and body
weight. However, the effect of exercise on subjects with a high-calorie mi€Sél is unknown. This study aims to
determine the effect of a high calorie diet with moderate intensity inteaaing (MIIT) on FSH level in female rats.
Method: Sample was 27 female rats (Rattus norvegicus) wistar strain were divid&lgnbops. The negative control
group (standard diet), the positive control group (high calorie diet)trenMIIT group (high calorie diet and moderate-
intensity exercise with intervals). Measurement of FSH using the ELISA metfterdtreatment for 4 weekResult:
Statistical analysis showed that there was a significant difference in FSH ldvel walue (p = 0.001). The mean FSH
was 25.32 mlU/ml = 7.89 in the negative control group, 19U/ml + 6.55 in the positive control group, and 12.12
miU/ml £ 3.64 in the MIIT group. The decrease FSH in the positiveéraband MIIT group due to a high calorie diet
caused insulin and leptin resistance which affected GriRifclusion: Moderate interval training decreases the FSH
levelmay due to the level of physical stress.

Keywords: FSH;Exercise;High calorie diet;Healthy lifestyle

Introduction

Being overweight or obese is defined as abnormal or excessive fat accumulatioanttinterfere with
health [1]. The prevalence of obesity in Indonesia continues to increasel@ré& (2007) to 14.8%
(2013) and then 21.8% (2018). Likewise, the prevalence of overweighti$ecrdrom 8.6%(2007) to
11.5% (2013) and then 13.6%(2018)[2]. The prevalence of overwaighbbesity in women is greater
than in men [3].

Overweight and obesity are associated with significant menstrual cycle irregularitiesedunzied
pregnancy rates, increased gonadotropin requirements and increased mésaacigemce [4]. Female
reproductive function is affected by obesity due to high level of leptinimdin. Leptin and insulin
resistance affect GnRH to decre&&H, which results in low estrogen in the follicle. Hyperinsulin affects
theca cells and LH production in the long term resulting in hyperandrogen [5]
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Environmental changes such as stress, intense exercise, and extreme weight changesecan caus
disturbances in the pulsation of these hormones [6]. Physical activity with@iseimiensity is associated

with the incidence of amenorrhea, oligomenorrhea, luteal phase deficiency, ewmdatian. The
hypothalamic-pituitary-ovarian axis mechanism is impaired g effect of moderate-intensity physical
exercise at intervals on reproductive hormone level is not widely known. Thertbf@@@m of this study

was to analyze the effect of moderate-intensity physical exercise at intervals on FSH poagle with
hyperglycemia.

Method

This research using experimental animals has received approval from the Ethio#t€erof the Faculty
of Medicine, Airlangga University, Indonesia (169 / EC / KEPK / FKUA / 202&)ried out in the
laboratory of the biochemical test animal unit, Faculty of Medicine, Airlangga UniveSsitgpbaya. The
time of the research was carried out in September-October 2021. The type of regeactbutthis time
was a laboratory experimental study using a Randomized Posttest Only Contnold&sign.

Animal Test

In this study, 27 female rats (Rattus norvegicus) wistar strain with aveeidgit of 150-200 grams were
in good health. Rats were housed under standard laboratory conditions geithitahe form of a plastic
tub measuring 50x40x20 cm with a wire cover at the top. Insideabe there is a place for food and
drink bottles, and at the bottom of the tub rice husk is given to absbdvappings which are regularly
replaced. Rats were randomly assigned to three treatment groups, hamely a negiativgroap (with a
standard diet), a positive control group (a high-calorie diet), and the dvbup (a high-calorie diet and
moderate-intensity exercise at intervals). To ensure that the rats were aligned in thectieprptiase, a
vaginal swab was performed.

High calorie diet

Every day rats were given standard feed during the day as much asabh®8 ayrd every day given
additional sonde of 40% calorie dextrose solution as much as 0.013 M/gvry morning [8].
(Herawati, 2020) in the positive control group and MIIT. The negatim&r@logroup was given a sonde in
the form of plain water. Sonde done 5 times a week for 4 weeks

Swimming

Moderate Intensity Interval Training which is done in the form of swimmiitiy an additional load of 6%
body weight which is carried out at intervals. The swimming duration is increasedatly. The
additional load was placed in the middle position of the rat's tail [9].

The swimming protocol was adapted from Foss et al., 1998; Herawati, 2004; Putr2@18).[10,11,12].
using a swimming pool with a water depth of 50 cm. Swimming is done 5 éimegk for 4 weeks with
different swimming times. Swimming time in MIIT uses a 2:1 ratio of swimming to restel first week,
swimming was carried out for 5 minutes with a 2.5 minute rest for 2 repstiti@iore that, swimming
was carried out without weights for 3 minutes. In the second week, swimmingamgsd out fors
minutes with a 2.5 minute rest for 4 repetitions, before that, swimming was carriedrautwieights for
1 minute. In the third and fourth weeks, swimming was carried ol floinutes with a 2.5 minute rest for
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6 repetitions, before that, swimming was carried out without weights fanuten

At the end of the treatment, surgery was carried out at the Experimental Animal Lghdfatulty of
Medicine, Airlangga University, Surabaya. Rats were anesthetized using 70% etheriplacelbsed
container and samples were taken by taking blood from the heart. Blood wapugil clot activator
tube and then centrifuged and then checked for blood FSH level usingLitB& (Enzyme Linked
Immune-Sorbent Assay) method.

FSH (Follicle Stimulating Hormaa)
FSH level vas measured using the ELISA (Enzyme Linked Immune-Sorbent Assatfod using rat
serum. The use of the FSH rat reagent from elabscience with a sensitivity ogir83

The data were analyzed using the SPSS application. The analysis begins with a destziistical test.
Then continued with the normality test of the data using the Shapiro Wilk test witbstiies rshowing
normal distribution, followed by the homogeneity test using the Levene test witleghlts that all data
had homogeneous variance (p> 0.05). then proceed with the difiesensing one way ANOVA. If there
is a significant difference, then the statistical test is continued with the Post Hoc tes

Results
Subject Characteristics
Table 1. The Averagef Body Weight Difference

Group Mean SD
Negative Control 1.22 8.36
Positive Control 0.44 9.76
MIT -6.11 14.26

No significant differencéP = 0.322) among group

FSH level

Talbe 2. The Average Serum FSH Level

Group N Mean (mlU/ml) SD

Negative Control 9 25.32 7.89
Positive Control 9 19.71 6.55
MIT 9 12.12 3.64

The data on FSH serum level of female rats are data that are normally distrilditeae dsomogeneous
data so that the different test is carried out using the One-way Anova test. Titesteswed that the p

value was 0.001 (p <0.05). There was a significant difference in serbinlew8| in female rats between
the negative control group, positive control group, and the MIIT grouphé&umore, it is necessary to do
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a post hoc test to determine the significance of the differences between egchrgtioa post hoc test, the
measurement of serum H3evel in female rats used the LSD (Least Significance Different) test.

Fig 1. Comparison of FSH level each group

25,32
*H
19,71

Negative controgroup Positive control group MIT group

* Significantly different with the negative control group
# Significantly different with the positive control group

The results of the further test between the negative control group andsitieepcontrol group showed
that the p value was 0.070 (p>0.05), which means that there was no significargnd#f between the
negative control group and the positive control group. The results of lloevdap test between the
positive control group and the MIIT group showed that the p-value WA Qp<0.05), which means that
there was a significant difference between the positive control group and the MilT. §rothermore, for
further test results between the MIIT group and the negative control gheup;ualue is 0.000 (p<0.05)
which means that there is a significant difference between the MIIT groupenegative control group.

Discussion
In this study, there was no significant difference in body weight in gemlp. There was a change in
body weight between before and after the study which was very varieatingroup. Rats are animals
that easily experience stress when given treatment, so that it can affect all aspexttbolism, one of
which is energy regulation including food intake, energy expenditure arydcbatposition [13].

Varied changes in body weight indicate that changes in body weight are not directlyteetztadges in
FSH level. In this study, it was found that there was no significant differextaeén the negative control
group and the positive control group. Although there was no signifitiffietence in FSH levein the
positive control group, the group that was given an additional high-calietiesltowed a tendency to
decrease FSH level compared to the negative control group, without a high-digior&omeone who has
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an increase in blood sugar or hyperglycemia will have excess weight and theecauses is excessive
sugar consumption. When blood sugar increases, there is an increlhsehormone insulin to control

blood sugar level. The hormone insulin increases, there is stimulation dfi-@miducing neurons,

thereby increasing GnRH secretion in producing more LH and lower FSétieadil4]

Obesity increases androgen production and reduces sex hormone Igildiuign (SHBG) level, which

will cause androgen effects to increase in the body [15]. Similar results wexsa stith this study,

women with a high BMI were in line with a higher incidence of hyperandso@®8]. The aromatase
system will be disturbed by high level of androgens in the granwels, triggering early follicular
atresia which can lead to infertility [17].

In obesity, the female reproductive function is affected. Leptin, an anorexgptide hormone secreted
by adipose tissue and circulating in plasma as free or protein-bound iadgolk produced in greater
quantities [18]. Leptin enters the blood circulation and then reaches the braiunatidns to regulate
eating habits, energy balance, and reduce the production of neuropefi&¥’) from the hypothalamus
which plays a role in stimulating appetite. There is a reciprocal relationship betveeeimtiake, level of
leptin, hypothalamus (NPY) and insulin [19]. The abundance of leptin lewdidre people is thought to
be due to increased expression of the leptin gene and adipose tissue.résptance occurs in obese
people. High level of leptin in the blods not followed by suppression of the level of NPY produced in
the brain [20]. The state of high leptin level is associated with hyperinsuling@iaoccurs as a
compensatory reaction to insulin insensitivity caused by insulin resistance. Higlinimevel will
stimulate the production of free androgens. The high state of andnageitts in negative feedback on the
production of the FSH hormone produced by the hypothalamus [21].

Regular exercise is an important component of supporting long-term weighChessges in body weight
occur as a result of compensatory mechanisms by the body [28rdDiffresults were shown with this
study, a study on 162 women between the ages of 19 and 42wtithat moderate-intensity physical
activity was associated with highével of anti-Mullerian hormones and FSH. Physical activity can
influence neurohumoral modulation of metabolic pathways involved in energy otfigtaband
reproduction. Moderate exercise can increase the response and sensitivity of follk$¢$ and LH with
improved ovulatory status in young wom@3].

The results of this study were that FSH levalswhe lowest in the MIIT group, which was given high
calorie diet and swimming. This study is in line with research conducted @fefstndents at a university
in Nigeria, the group who did moderate to vigorous physical exercise shadestease in the level of the
hormones estrogen, FSH, and LH [24]. This can be caused in additioertisexthat uses repetitions
many times as well as giving a high-calorie diet. In general, the reproductive axisbiteth due to
exercise through direct or indirect inhibition of GnRH by corticotropin-releasargnones, endorphins,
and glucocorticoids, there by reducing the secretion of luteinizing merrficH) and FSH, as well as
gonadal hormonal secretion. and make sex steroid target tissues resistant tonneHas].

The different results in this study may be due to stress in rats, namegrat@ihtensity exercise but
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added to a high-calorie diet. Stress activates the hypothalamic-pituitary-adrenal mXiscalises an
increase in glucocoticoid secretion and simultaneously inhibits gonadosexietion [26]. Adaptation to
stress consists of early autonomic activation and release of catecholamines frgmpla¢hstic nervous
system, followed by slower and prolonged activation of the hypothalamitapjtadrenal (HPA) axis
and increased secretion of CRH, arginine vasopressin, ACTH, and glucocerfdgid

Stress is closely related to an increase in cortisol level, cortisol acts centrailppress the pulsatile
secretion of GnRH[26]. An increase in plasma cortisol concentration initiates a negative estrogen
feedback, which then suppresses the frequency or amplitude of GnREggdeltH secretion, ultimately
inhibiting ovulation and triggering the formation of small ovarian cy&g]. [Cortisol also has an
inhibitory effect on GnRH secretion in the form of a decrease in FSH giodU29]. However, this study

has limitations, namely that there is no examination of cortisol level to detesin@ss level in research
subjects. It would be better to check for cortisol also, so that the results &acnorate.

Conclusion
Based on the result of the analysis and discussion that have been discersigesly, the combination of
high calorie diet and moderate interval training decreases FSH level. bemagsult of the higher level
of stress in physical activity. However, it needs further study to uncowemitierlying mechanism and to
figure out the best physical exercise to influence FSH level.
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