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Eating Disorders:The Hidden Hormonal

Effect On Fertility

By: Esther Tessler-Karfunkel

Esther graduated in September 2014 with a B.S. biology.

Abstract

Women who have a history of eating disorders, specifically anorexia nervosa, are more prone to suffer from
infertility. There are several hormones which are the driving force in this system and are therefore responsible
for this. Fortunately, there are treatments which can help women with a history of eating disorders to reproduce.
Using information found on Pubmed and Touro College’s database, this paper will discuss why the body cannot
reproduce when it is lacking proper nutrition, as well as the various dynamics in the human reproductive system
which are compromised when the body is not properly nourished.

Introduction: Eating Disorders

The term “eating disorders” constitutes a range of disorders in-
cluding anorexia nervosa, bulimia nervosa, binge eating disorder,
and other unnamed eating disorders. Overall, these disorders are
characterized by a distorted body image and abnormal behaviors
pertaining to food intake or weight loss that lead to decreased
quality of life and extreme distress.

Up to 24 million people in the United States suffer from an eating
disorder (National Association, 2014). For years it was believed
that eating disorders typically affect white, wealthy, well-educated
females living in major cities. However, new studies are proving
otherwise (Mitchison & Hay, 2014). Eating disorders are common-
ly found in adolescents; 13.4% of female teenagers display signs of
a disorder, while 7.1% of males exhibit those signs (Treasure et
al,, 2010). Overall, eating disorders are slightly more predominant
in individuals of lower socioeconomic status, and bulimia is more
common among minorities. Education, marital status, and urbanic-
ity, studies find, do not play a significant role in eating disorders. It
is also evident that individuals who participate in specific sports,
such as aesthetic (e.g. dancing and gymnastics) and leanness- or
weight-related (e.g. wrestling), have a higher prevalence of devel-
oping an eating disorder. Modeling is associated with an increased
incidence of anorexia and subclinical anorexia. Individuals who live
with a great amount of stress report higher incidence of eating
disorders.While not thoroughly studied, evidence is emerging that
even minor stresses such as moving to a new house or a change in
family dynamic may lead to the development of an eating disorder.
With this new research, scientists have come to a general un-
derstanding about the demographics of eating disorders; however,
they still admit that there are some limitations to the studies that
have been performed on epidemiology, and they may never know
the true prevalence of eating disorders (Mitchison & Hay, 2014).

Much of the information about individuals with eating disorders
comes from those who are treated. However, many patients are
embarrassed about their condition and do not seek treatment.
For example, males with eating disorders tend to be ashamed,
as it is more accepted for a female to be diagnosed with an
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eating disorder, and they therefore do not seek help (National
Association, 2014). In addition, teenagers living at home may be
brought to a doctor by their parents, whereas adults or the elder-
ly who live alone have no one looking after them and forcing them
to get help. Therefore, much of the research fails to include those
who do not seek treatment, which may skew statistics (Mitchison
& Hay, 2014).

There are various factors that cause an individual to develop an
eating disorder. Some theories suggest that the root of eating dis-
orders is possibly biological, genetic, and psychological in nature.
Treasure et al. in their article explore the biological causes and
believe that the structure of the appetite system and the way it
functions can cause eating disorders. They believe that the three
components of the appetite system can aid in the understanding
of eating disorders.

The first component of the appetite system involves a homeo-
static system that is primarily situated in the hypothalamus and
brainstem. This system utilizes signals from the gastrointestinal
tract and specific metabolic markers to affect hunger and satiety.
The second component is the drive system that registers the re-
ward value associated with food, such as the pleasure or energy
obtained from eating, and also helps motivate a person to want to
eat and therefore look for suitable food.This drive system is com-
prised of striatum with afferent inputs from sense organs, neural
structures that are involved in memory and learning, and neural
circuitry that is distributed throughout the mesolimbic cortex.
The third component is a self-regulation system which controls
appetite and lets a person how much he needs to eat.VWhen there
are abnormalities in any of these three components, an individual
is at risk of developing an eating disorder or of maintaining and
exacerbating a pre-existing disorder (Treasure et al.,2010).

Despite the fact that eating disorders are often referred to as a
whole, each type is characterized by distinguishing features that
differentiate one from another. Since eating disorders are large-
ly classified as psychological in nature, they are included in the
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Diagnostic and Statistical Manual of Mental Disorders (DSM), the
standard classification of mental disorders used by mental health
professionals in the United States (DSM, 2014).

Anorexia Nervosa

The most recent update of the DSM, DSM-5, has published chang-
es to the previously-used classification system of eating disorders.
According to DSM-5, a patient must exhibit the following symp-
toms to be appropriately diagnosed with anorexia:

|. Patient has low body weight relative to age, gender, physical
health, and developmental trajectory; this is due to limited energy
intake compared to what is actually required.

2.The patient is underweight; however, he/she has constant unre-
alistic worry about weight gain or becoming fat.

3. Patient denies his/her low body weight as problematic; patient
is overly concerned with the way his/her body looks to the point
it affects the way he/her thinks about him/herself — he/she has a
false perception about the way his/her body looks (The alliance
for eating disorders awareness, 2014).

Anorexia has a higher mortality rate than any other psychological
disease (National Association, 2014) and is associated with a host
of devastating metabolic changes to the body. Patients may experi-
ence dangerous arrhythmias due to low potassium levels, seizures
due to sodium or fluid depletion from constant vomiting or di-
arrhea, thyroid problems, increased infections due to decreased
white blood cells, dehydration, tooth decay, and reawakening of
the bones.An obvious result of anorexia is malnutrition (Anorexia
nervosa, 2014).

Approximately 75% of anorexia patients are female making 25% of
the cases belong to the male gender, however there is not much
known about the anorexic male population. (Wooldridge & Lytle,
2012).

Eating disorders negatively affect the skeletal system; growth re-
tardation, bone loss, and osteoporosis are common. Weight gain
will improve the bone density and reduce these effects. In addition,
many patients with anorexia suffer from concomitant psychologi-
cal ailments such as depression and anxiety due to hormonal im-
balance (Misra & Klibanski, 2014).

The brain is the most important organ affected by eating disor-
ders.The brain uses approximately 20% of the calorie intake and
is also very dependent on the glucose from food.Therefore, when
the body has poor nutrition, the brain is not receiving the correct
amount of glucose and other nutrients. Most cases of eating dis-
orders occur during adolescence, and this can be a major problem
because this is the time of optimum growth and development.

When a person starves his brain, his brain is actually shrinking
from lack of nutrition. This can lead to several behavioral and psy-
chosocial disturbances. If a person would regain his lost weight
and restore the brain mass to its normal level, his condition would
most likely improve (Treasure et al., 2010).

Another important body system which is affected by eating dis-
orders is the reproductive system. Since reproduction and nu-
trition are connected, severe weight loss will inhibit the cycle of
reproduction from functioning properly. The records of a num-
ber of infertility clinics were reviewed to determine the various
sources of these women'’s infertility. Almost 17% of the patients
in the clinics were suffering from eating disorders in general, in-
cluding 7.6% suffering from anorexia and bulimia (Stewart et al,,
1990). In a London-based study, 11,088 pregnant women were
questioned. Of those women, |71 (1.5%) said they had a history of
anorexia, and 199 (1.8%) had suffered from bulimia at some point.
Eighty-two women (0.7%) suffered from both.These women were
compared with the remaining 10,636 women (96%).The following
statistics were recorded: 39.5% of those who suffered from an
eating disorder took over 6 months more to conceive than did
the 25% of the general population. Of those women with a history
of anorexia or bulimia who did become pregnant, 6.2% said they
had undergone treatment to help them get pregnant, while in the
general population the number was only 2.7% (Easter et al., 201 1).

A hindrance in the reproductive system due to a lack of nutrition
can be seen from Holocaust survivors who lived to tell the tale
of those terrible times. One lady, who was hiding in Siberia, hardly
ate anything for the few years she was there because of the lack of
food.This caused her menstrual cycle to stop for those years that
she was not receiving proper nutrition. Another lady was in the
Auschwitz concentration camp, where she was literally starving;
the inmates were given potato peels and moldy bread to eat.This
caused her to also experience a cessation of her monthly periods.
Both of their menstrual cycles resumed within a few years after
the war, and with that, each of them was able to begin a family.
This paper will go on to explain in detail why this is so.What is
the connection between these two aspects? What are the under-
lying factors which cause a lack of nutrition to lead to an inability
to become pregnant? While infertility caused by eating disorders
was once thought to be untreatable, new research is identifying
various hormones, such as GnRH, Kisspeptin, and Leptin, which
boost LH and FSH to make it possible for women with anorexia
to conceive. How do these three hormones regulate the repro-
ductive system?

Methods

The question above will be answered based on the information
compiled from various articles and reviews. These references
were obtained through Pubmed and Touro College’s database
which connected further to a variety of medical journals and
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publications. The information was narrowed down to those di-
rectly relevant to the topic at hand. Once all the information was
in place, an attempt could be made to answer the question re-
garding these specific hormones and their involvement in the re-
productive system when adequate nutrition is and is not present.

Discussion
The two hormones, FSH and LH?

Follicle-stimulating hormone, better known as FSH, is a hormone
which controls and maintains development, maturation, and all
reproductive processes in the human body. In males, a low FSH
level can result in a cessation of normal sperm development, while
in females it can halt the reproductive cycle. The Luteinizing hor-
mone, or LH, is a hormone that triggers ovulation.When there is
an LH surge in the female body, this indicates that ovulation will
occur within the next 24-48 hours. (When a woman is pregnant,
there is a decreased level of LH since a similar hormone, HCG,
takes over. HCG is the hormone which helps preserve the uter-
ine lining in pregnancy and will further produce progesterone.) A
deficiency in LH will cause the same effects as the FSH deficiency
does in both males and females (Barker et al.,2012).

The menstrual cycle

The menstrual cycle is on average a 28-day cycle of various hor-
mones and activities circulating the female reproductive system.The
goal of the menstrual cycle is to produce eggs and to prepare the
uterus for pregnancy. In cases where pregnancy is not achieved, the
uterus will shed the eggs. The endocrine system is in charge of the
cycle because of the various hormonal changes. At the beginning of
the cycle, there is an increased level of estrogen and the lining of the
uterus thickens, forming what is called the corpus luteum. Various
hormones assist with the development of follicles in the ovary.
Eventually, only one will become dominant while the others die. At
mid-cycle, there is a surge in LH; this occurs when the egg has ma-
tured and the estradiol, or estrogen, begins to stimulate the produc-
tion of LH from the anterior pituitary gland, initiating a surge of LH.
This surge causes the dominant follicle to release an egg, an event
known as ovulation. Unless it is fertilized to become an embryo, this
egg will survive only up to 24 hours. FSH and LH aid the formation
of the uterine lining from the remains of the dominant follicle, and
this produces progesterone.This increased amount of progesterone
leads to a rise in estrogen levels. If pregnancy is achieved, the embryo
will implant itself within the uterus for the duration of the pregnancy.
If, however, the egg is not fertilized, then approximately two weeks
later; the corpus luteum will begin to disintegrate. The uterine lin-
ing will atrophy, causing the progesterone and estrogen hormones
directly influencing the FSH and LH levels to diminish. As a result,
there will be a large drop in the estrogen and progesterone levels,
which will then cause the uterus to shed its corpus luteum and egg,
bringing about another menstrual cycle (Chrousos, 2009).
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GnRH, Gonadotropin-releasing hormone

“In mammals, a sparsely populated and widely dispersed network
of hypothalamic neurons, the Gonadotropin-releasing hormone
(GnRH) neurons, serve as the pilot light of reproduction via coor-
dinated secretion of GnRH” (Balasubramanian et al., 2010).

A network of approximately 1500 GnRH neurons is found in the
hypothalamus.These neurons originate elsewhere in the body and
migrate to the brain during embryological development. Scientists
tested rodents to investigate the origin of these GnRH neurons
and found that they originate in the nose, outside of the CNS,
and migrate into the brain, where they scatter throughout the
hypothalamus. It is obvious from the neurons’ specific path from
the olfactory placode to the preoptic area of the hypothalamus
that they play a large part in a number of body systems which
ultimately transfer data, including body weight and nutritional sta-
tus, over to the reproductive system. GnRH is initially secreted
from early fetal life until a few months of infancy. It is then quiet
until the child reaches puberty, when it is once again secreted,
resulting in sexual maturation. Since this neural network spurs the
reproductive system in mammals, the GnRH neurons will deter-
mine, upon receipt of information, whether it is the right time and
place and under the right body conditions for the reproductive
system to prompt fertility. Once in the hypothalamus, the neurons
bundle together to pass chemical signals to each other, causing the
release of GnRH. In order for GnRH to be emitted, the neurons
must extend their axon projections into the median eminence
of the hypothalamus, the part of the hypothalamus that connects
it to the pituitary glands (Balasubramanian et al., 2010). GnRH is
then secreted in a coordinated, pulsatile manner into the pituitary
gland, where it activates its own receptor, GnRHR, to release the
gonadotrophin hormones, Luteinizing hormone (LH) and Follicle-
stimulating hormone (FSH), from the gonadotrope cells located
in these glands (Counis et al., 2009). This unique pulsatile pattern
in which the GnRH is released is directly responsible for the de-
gree of LH and FSH produced; low-frequency GnRH pulses lead
to FSH release, while high-frequency pulses stimulate LH release
(Jayes et al., 1997). In males, the GnRH pulses are constant, but in
females, the pulses vary throughout the monthly menstrual cycle,
and a large surge of GnRH occurs just before ovulation. Thus, LH
is released prior to ovulation due to the large surge (Chrousos,
2009).The fact that the gonadotropes react to the fluctuations in
the GnRH pulses demonstrates that these pulses are critical for
the reproductive system to function properly. This further proves
a strong correlation between a healthy neuroendocrine system
and a properly-functioning reproductive system (Counis et al,
2009). Therefore, GnRH is a neurohormone that mediates brain
control of the reproductive system;all of human reproductive ac-
tivity is generated by GnRH and the network of neurons in the
hypothalamus.
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Kisspeptin

There is a neuropeptide in the hypothalamus known as Kisspeptin,
whose role is to regulate the GnRH neurons. In the last decade,
studies have been done to prove the role that Kisspeptin plays
in the reproductive system. This further enhanced scientists’ un-
derstanding of neuroendocrine regulation of reproduction (De
Roux et al., 2003). Kisspeptin was originally discovered in 1996 in
Hershey, Pennsylvania and was amusingly named after the famous
Hershey “Kisses” that were produced in this town (Skorupskaite
etal,2014).

“Kisspeptin is now recognized as a crucial regulator of the onset
of puberty, the regulation of the sex hormone-mediated secretion
of gonadotropins, and the control of fertility” (Pinilla et al., 2012,
in Skorupskaite et al., 2014 article).

It does so by stimulating the hypothalamus to secrete GnRH at
the appropriate time, thereby maintaining a homeostatic environ-
ment in the body. In order for the reproductive system to function
properly, there must be a balance of energy, and the Kisspeptin
neurons ensure this. They signal to the GnRH neurons to release
GnRH, which stimulates the secretion of LH and FSH from the
gonadotropes (Clark & Cummins, 1985). The secretion of LH is
much greater than that of FSH (Dhillo et al,, 2005). In this way,
Kisspeptin plays a key role in fertility; it activates the GnRH neu-
rons and locates itself near the GnRH neuron which stimulates
LH release. Because Kisspeptin plays a large role in reproduction,
it is evident that it can help individuals who are in a state of nega-
tive energy. During a study, when Kisspeptin was administered to
a group of starving rats, their LH and FSH levels rose (De Bond &
Smith, 2013). Kisspeptin accomplishes this by sensing the energy
storage and initiating the secretion of GnRH, providing a connec-
tion between nutrition and reproductive function. This demon-
strates the possibility of using Kisspeptin to restore reproductive
activity in individuals who are in a negative state of energy, as in
cases of anorexia nervosa (Skorupskaite et al., 2014).

Most GnRH neurons contain a receptor for the Kisspeptin neu-
rons (Kiss|r). However, there are many other Kisspeptin recep-
tors located in different areas of the brain. This suggests that
Kisspeptin does not only play a role in controlling the energy bal-
ance in reproduction, but has other functions, as well. (De Bond
& Smith, 2013).

Leptin

Leptin is a hormone derived from the adipose tissue. It comes
from the Greek word “Leptos” meaning thin (Meier & Gressner,
2004). It is a recently-discovered hormone from the OB gene
(Grasemann et al., 2004). It regulates energy balance along with
hunger and metabolism, and it tells the brain when the body has
enough energy and when it needs more food to provide ener-
gy. Due to its role in regulating food intake, Leptin is sometimes

referred to as the satiety hormone. Each person has a set Leptin
threshold that is specific to him, which is believed to be genetically
determined.When the Leptin level is above the threshold, such as
after a person eats a sufficient amount of food, the brain receives
a message that it has enough energy to expend on daily activities,
such as exercising and eating, and on expansive metabolic activi-
ties, such as pregnancy and puberty. However, the Leptin level is
low due to a food deprivation, the brain senses this and goes into
starvation mode, and basic metabolic processes are halted due to
a lack of energy. The pituitary gonadal axes become suppressed
and other critical neuroendocrine axes malfunction. It is believed
that Leptin affects the neuroendocrine system because it sup-
presses neuropeptide Y (NPY) production and prevents its secre-
tion from neurons in the arcuate nucleus. NPY strongly stimulates
appetite and regulates many of the hormones that are secreted
by the pituitary gland, such as stimulating the pituitary adrenal
axes, suppressing growth hormone by stimulating somatostatin,
and suppressing gonadotropins (Meier & Gressner, 2004). A de-
crease in Leptin levels demonstrates a lack of energy; this will lead
to a non-operative reproductive system, since it requires a lot of
energy to function properly.YWomen with anorexia generally have
low amplitude secretion levels of Luteinizing hormone, similar to
those in young women who have not yet reached puberty or just
begun it.This may be due to the decreased amount of fat mass and
the alterations of the hormones produced by the adipocytes, such
as Leptin. Leptin is an important factor in the timing of puberty,
and as such, it facilitates the secretion of normal gonadotrophic
hormones.Therefore, when an anorexia patient has reduced levels
of Leptin due to the lack of necessary energy, her menses can
be affected (Misra & Klibanski, 2014). A study done on rodents
proved that in a state of starvation they displayed a reduction
in LH pulse frequency, and when Leptin was administered, these
rodents experienced an LH surge prior to ovulation as well as
restored menstrual cycles, which led them to be fertile once again.
The lack of energy present in patients with anorexia nervosa re-
sulted in low Leptin and gonadotropin levels. These levels were
restored with the aid of administering Leptin and adding nutrition
to the patients’ diets. There is a hypothesis that Leptin initiates
puberty, since studies indicate that a critical amount of body fat is
required in order for a person to begin maturation. This suggests
a positive correlation between the energy stored up in a human’s
body and the onset of puberty (Elias & Purohit, 2012).

Leptin concentration is based on BMI. Therefore, in patients with
anorexia and bulimia, Leptin levels are low, leading to a starvation
state in which menstrual cycles are disrupted and fertility is se-
verely affected (Meier & Gressner, 2004). However, these studies
indicate that Leptin is not the only component necessary in pu-
berty. A study in Jackson Laboratories observed Leptin-deficient
mice. It was discovered that even though these mices’ gonads
and gonadotropes were fully developed and ready for puberty,
they were GnRH deficient. Based on this piece of information,
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Figure I:
LH pattern in an anorexia case vs LH pattern in a normally-functioning
system (Boyar et al., 1974).

AMARE

|

L i L ' i A J
¢ Fr] [ [ 1650 =] 1800 ]

CLOCE TiRiE
LH concentration in a patient with anorexia nervosa (upper) is drastically
lower than it is in a normal pattern when the patient is in remission (lower)
(Boyar et al., 1974).

scientists theorize that Leptin affects the hypothalamic part of the
brain by stimulating GnRH secretion (Elias & Purohit, 2012).

“It is now well-accepted that Leptin is a key metabolic cue that
signals energy sufficiency to control adequacy and timing of repro-
ductive function” (Elias & Purohit, 2012).

Reproductive issues that anorexia can cause

In the DSM IV, amenorrhea is listed as a criterion for the diagnosis
of anorexia nervosa; however, this obviously does not include the
male population who make up 10% of the anorexic patients, which
is the reason that amenorrhea is not included as a criterion in the
DSMYV. (Misra & Klibanski, 2014).

Hypothalamic oligoamennhorhea, a symptom of anorexia nervosa
in which a woman’s menstrual cycle is infrequent due to the de-
creased available energy, can lead to infertility. However, fertility can
be restored once the body weight is stabilized and a normal period
cycle resumes (Misra & Klibanski, 2014).
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Hypothalamic Amenorrhoea: Amenorrhea is defined as the cessa-
tion of a regular monthly period for more than six months. 68-89%
of women with anorexia reported an absence of their monthly
period for at least 3 months (Hoffman et al,, 201 1). This signifies
that there is a lack of normal ovarian activity, probably due to a
disturbance in the proper secretion of hormones. This condition
occurs when the GnRH pulse is low because the hypothalamus is
not functioning as it should be and cannot produce GnRH, there-
by causing a decline in LH and FSH secretion and follicular activity.
This demonstrates the importance of a normally-operating hypo-
thalamus, as all ovarian activity and hence the menstrual cycle is
completely dependent on its smooth functioning. Some functional
defects which can interfere with the normal operating system can
include eating disorders, stress, and exercise, since they can all
potentially decrease GnRH secretion, which will lead to reduction
of the other hormones (Baird, 1997).

Kallman’s Syndrome: a genetic condition which affects three to
five times more males than females and is associated with the
inability to conceive. This hypogonadotropic hypogonadism dis-
order occurs because there is a low amount of sex hormones
(testosterone in males,and estrogen and progesterone in females)
circulating in the body.The low levels of these hormones are due
to a low level of FSH and LH which is caused by the hypothalamus
not releasing GnRH properly. This could be a result of a defect
in any part of the GnRH neurons’ migration from the olfactory
placode to the hypothalamus, or it may be a failure of the pituitary
gland to secrete GnRH.Without GnRH secretion, LH and FSH will
not be secreted and therefore they will not “turn on” the ovaries
or the testes, and eggs and sperm will not be produced (Mitchell
etal, 201 1).This concert of events is illustrated in Figures 2 and 3.

Although this paper mainly discusses the effects of malnutrition
and fertility in females, the instabilities in the reproductive system
in males with anorexia have also shown to affect male fertility.
This is an effect of the low leptin, gonadotropin (LH and FSH), and
testosterone secretion levels. A study done to demonstrate the
levels of fertility in anorexic males and females shows that from
140 women with anorexia, 50 women had a total of 86 children,
and none of | | anorexic men had children.As shown, anorexia can
affect male fertility, but the extent is not documented thoroughly
(Misra & Klibanski, 2014).

Treatments

An increase in fat mass has proven to be a key role in restoring
the menstrual cycle. Figure 4 shows a study done on adolescents
suffering from anorexia nervosa which demonstrates that the
menses returned to girls with body fat greater than 24%, while in
those with less than 18% body fat, it did not (Misra & Klibanski,
2014).
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Figure 2: Figure 3:
Hormones and their function during normal puberty; the release of Hormones and the Kallmann’s syndrome; the failure of the
GnRH, LH, and FSH from the hypothalamus and pituitary glands and hyopothalamus to release GnRH and this will eventually result in a
their effect on the ovaries and testes (Smith, [995). non- functioning testes and ovaries (Smith, 1995).
Figure 4:

Proportion of body fat and relation to menstrual function (Misra, MD & Klibanski, MD, 2014)
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Menstrual cycles resume in individuals with an increase in body fat. For individuals with a low body fat (<18%) menses did not resume to
its normal state (Misra, MD & Klibanski, MD, 2014).
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GnRH pumps

The Southern Ontario Fertility Technologies (S.O.FT.) was faced
with several cases of hypothalamic amenorrhea, and since treat-
ments with gonadotropins are expensive, they sought a more
affordable option. In 2011, they purchased two pumps to help
alleviate the agony of these childless couples. Because hypotha-
lamic amenorrhea is caused by a lack of GnRH, reinstating GnRH
seemed like the most practical solution. The only catch is that
GnRH has to be released in pulses because a constant flow will
desensitize the hypothalamus and pituitary gland. Pulses of GnRH
will cause a release of LH and FSH which will then target the
ovaries and testes and achieve the desired results of producing
eggs and sperm. The pulses are emitted through a device called
a GnRH pump, which is a small battery-operated machine. There
is a programmable timer attached in order to emit the GnRH
in pulses every 90-120 minutes. The pump is worn around the
waist or thigh the entire time that the drug is being administered,
usually starting from day three of the menstrual cycle until the
time the woman ovulates.This form of treatment has been proven
to be very successful, with a success rate of 90% in people with
Kallmann’s syndrome. These fortunate women became pregnant
within six months of beginning this treatment. For women with
hypothalamic amenorrhea, their success rate of achieving preg-
nancy per cycle with this treatment is 25% (Martin J., 2011). In
women suffering from hypothalamic amenorrhea, this therapy re-
sembles the beginning of puberty and these women will begin to

experience normal menstrual cycles with the follicular maturation,
ovulation, and corpus luteum formation. Once this is achieved,
these women have a pregnancy rate comparable to those with
healthy and normal cycles.The side effects of this pulse therapy are
mild. Multiple pregnancies are a common occurrence as a result
of the GnRH pulse level being too high for the required amount
of that specific ovulation (Martin J., M.D.,2011). The GnRH pulse
generator accomplishes its goal because it imitates the dynamics
of a normal menstrual cycle; it releases GnRH at various frequen-
cies throughout the period over which it is performed (Santoro
et al, 1986).

Hypothalamic amenorrhoea can be corrected by injecting
Kisspeptin-54 twice a day for two weeks at a dosage of 6.4 nmol/
kg.This will result in a tenfold increase of LH secretion and a 2.5-
fold increase in FSH secretion. However, ovarian activity is not
necessarily restored (Jayasena et al., 2009). Kisspeptin has proven
to be a very useful therapy in restoring a normal LH level from a
relatively high or low LH pulse (Skorupskaite et al., 2014).

When Leptin was administered to females suffering from hypo-
thalamic amenorrhea due to weight loss and excessive exercise,
it was found that Leptin increased the LH volume and created
a more favorable environment for reproduction (Elias & Purohit,
2012).

Figure 5: LH and FSH response to injections of GnRH every two hours (Marshall & Kelch, 1979).
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There is more pertinent information available on the connec-
tion of infertility with specifically anorexia nervosa than with any
other eating disorder. Whether bulimia nervosa has an effect on
fertility is unknown, even though patients tend to display various
menstrual irregularities.A study done on 173 women with bulimia
provides information on this area. At first, 38.2% of these women
were experiencing regular menstruation, while 4.6% had amenor-
rhea. 10-15 years later, the rate of amenorrhea was much higher
at 13.9%. However, when the study was first conducted, 34.7% of
the women had been pregnant at least once, while 10-15 years
later this number rose to 74.6%, with only 1.7% of the women
experiencing infertility. This demonstrates that while bulimia may
be associated with menstrual dysfunction, it does not seem to
have much of an effect on ability to conceive (Crow et al., 2002).
For those who have struggled with infertility, the cause is most
probably menstrual irregularities, because infertility from anorexia
is a result of a dysfunctional menstrual cycle.The same treatments
which help alleviate the anxiety caused by anorexia would likely be
appropriate for these individuals who are suffering from infertility
due to bulimia.

Conclusion

This paper describes the importance of a proper nutrition to
encourage a healthy reproductive system. Whenever the body
is lacking necessary energy, as it is in cases of anorexia nervosa,
there are alterations in the endocrine axis to help divert the en-
ergy that is present to perform the key body functions instead
(Misra & Klibanski, 2014).There are various hormones present in
every female body which will help boost LH, the chief hormone in
a healthy menstrual cycle, in order to enable a malnourished body
to conceive. GnRH, Kisspeptin, and Leptin are such hormones
which will work together to help achieve a healthy pregnancy in
individuals suffering from eating disorders.

If people knew that there are treatments for fertility affected by
eating disorders, they would not be so embarrassed and ashamed
to seek help. Since the success rate of the treatments has been
proven to be quite high, people should be made aware of the var-
ious treatment options. Unfortunately, in today’s society, the prev-
alence of eating disorders is very great, and there is no real way
to stop this trend. Therefore, it is important that people become
aware of the ways they can improve their situation to ensure
themselves a healthier future. Once people are diagnosed with
an eating disorder, their physician should administer Kisspeptin,
GnRH, and Leptin to prevent the damage that eating disorders can
cause. Based on research which highlights the importance of these
hormones on the reproductive system, the additional dosage of
these can only be beneficial for them.

Abbreviations

DSM  Diagnostic and Statistical Manual of Mental Disorders
CNS  Central Nervous System

GnRH Gonadotropin-releasing hormone

LH Luteinizing hormone

FSH Follicle- stimulating hormone

BMI Body Mass Index
HCG  Human chorionic gonadotropin
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