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Abstract

Objectives: Etiquette and behaviour depend on hormonal ambiance. This communication renders a link between wom-
en’s behaviour which deviates from normal because of certain hormonal imbalance. Methods/Analysis: Interpretation of
women'’s behaviour was accomplished on the basis of existing literatures and researches. Various endogenous molecules
such as serotonin, dopamine, oxytocin, endorphins, prolactin and cortisol have diversified effects on mood and behaviour.
Findings: The emergence of anxiety, anger, stress, depression or any psychotic change has irrefutable relationship with
certain endogenous molecule. With the help of existing literatures and researches, it has been inferred that deficiency of
serotonin is a leading cause of depression, while dopamine deficiency can plunk a woman into non-impulsive, emotion-
less behaviour. Excess of cortisol can lead to the feeling of stress while hyperprolactinemia causes prodigious production
of milk even in non-pregnant and non-nursing women. It also causes disturbance in libido and irregular menstrual cycles.
Endorphins are endogenous neuropeptides that reduce pain and boost pleasure. Improvement: The article apprehends a
connection between conduct and hormonal framework. A healthy lifestyle can ameliorate the hormonal ambiance; thereby

a break through improvement in women’s behaviour can be interposed.

Keywords: Depression, Hormonal Imbalance, Libido, Stress, Women’s Behaviour

1. Introduction

The contingency of mood disorder in women is about
two times higher than men. The underlying reality of this
gender variance is not yet understood completely’. The
word ‘emotion’ is derived from the French word ‘emouvoir’
which means ‘to stir up. Emotion is a mental state which
plays a prime role in human life and immensely associated
with physiological and neurobiological activities. The
limbic system is a complex set of structures that plays a
significant role in processing emotions in an individual.
Amygdala is a salient structure of limbic system that
assists in detecting and preparing emergency events
associated with emotion?. Amygdala and prefrontal cortex
are the parts of brain which regulate emotions of well
being. Amygdala is an almond shaped structure helps in
the function via clusters of nuclei present at the anterior
medial portion of each temporal lobe®. The prefrontal
cortex located at the anterior portions of cerebral cortex
which regulates the release of neurotransmitters, such
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as dopamine, serotonin and norepinephrine which are
essential for mood regulation®.

Emotional changes start occurring from early maturity
to old age. Earlier it was postulated that with aging people
became depressed and feels loneliness. In contrast it has
been now observed by many researchers that with aging
the rational outlook towards things increases, which
means that aged people have more sensible outlook than
younger people. The emotion is considerately coherent
to arousal of the nervous system. Arousal of nervous
system with stimuli regulate with aging. A high degree of
differences in positive arousal response in case of younger
people as compared to aged people has been observed.
Aging led to decline in arousal response due to atrophy
of amygdala®.

Women are more emotional as compared to men in
respect of their emotional expressivity and emotional
experience. Emotional experience refers to individual
arousal by an extrinsic stimuli and emotional expressivity
refers to extrinsic expression of individual experience.
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There are many types of emotions, such as sadness,
anger, horror, disgust, neutrality, surprise, amusement
and pleasure. Sex difference in emotional experience
and emotion expressivity depend on distinct types of
emotions®.

Hormones are the chemical substances released from
glands leading to change in behaviour of individual.
Serotonin, dopamine, endorphins, oxytocin, prolactin
and cortisol regulate individual's mood and behaviour,
while gonadal hormones like estradiol and testosterone
have also influential roleZ. Any imbalances among those
hormones can lead to profound change in behaviour.

2. Hormones and Mood

The limbic system of brain regulates emotions in an
individual. It is immensely influenced by the activity of
autonomic and endocrine system. Amygdala processes
most of the emotions. The limbic system shows interaction
via congulate gyrus to prefrontal cortex®.

Hormones are the primary messengers that influence
behaviour of an individual by regulating, integrating and
controlling physiological functions. Sex hormones also
control the behavioural changes in an individual. The
other primary messengers which regulate the humour
of an individual are serotonin, dopamine and oxytocin,
although prolactin, cortisol and endorphins have also
indirect role. Happiness is the sentiment of complete
satisfaction and pleasure in a person. The hormones
which are liable for happiness are Serotonin, dopamine
and oxytocin’. These are the chemical messengers realised
from specific glands into the circulatory system to target
the particular site in order to induce contentment and
pleasure in an individual.

Serotonin: It isa monoamine neurotransmitter derived
from essential amino acid tryptophan by hydroxylation
and subsequent decarboxylation. It is produced from
raphe nuclei in brain stem, enterochromaffin cells
of gastro intestinal tract as well as from the platelet
cells. It is metabolized by liver into active metabolite
5-Hydroxyindoleacetic acid (5-HIAA). The 5-HT
receptors are categorised into many types having 7 major
classes (5-HT, to 5-HT.)". Except 5-HT, receptor, all are
G-protein coupled receptor where as 5-HT, is a ligand
gated ion-channel receptor. Serotonin elevate mood and
used as an efficient target in the therapy of depression
and anxiety. The selective serotonin reuptake inhibitors
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are approved by Food Drug and Administration and
considered as an effective approach for the treatment
of depression. The drugs like fluoxetine, Citalopram
and Sertraline are some commonly used medications
as antidepressant'’. In an experiment, it has been seen
that some extent of shining light elevates the level of
serotonin in an individual employed in the treatment of
seasonal depression. Physical activities also elevate the
level of 5-HT in an individual. Active lifestyle shackles
the biosynthesis of branched chain amino acids which are
isoleucine, luecine and valine, elevating the level of 5-HT
and the diet loaded with essential amino acid tryptophan
also elevate the level of 5-HT*.

Dopamine: It is a
dihydroxyphenylethylamine which plays an essential role
in the physiology of brain and body®. It is a monoamine
neurotransmitter synthesized in substantial nigra, ventral
and tegmental region. Dopamine is synthesized from
essential amino acid phenylalanine and nonessential
amino acid tyrosine. It is metabolized by cathechol-o-
methyl transferase, monoamine oxidases and aldehyde
dehydrogenase to homovanillic acid as final product which
is excreted in urine. Dopamine receptors are G-protein
coupled receptors classified into five types (D, to D,)".
Mesocorticolimbic, nigrostriatal, tuberoinfundibular and
hypothalamospinal are the dopaminergic projections of
neurons located in central nervous system to release the
neurotransmitter dopamine. The mesolimbic projection
of Mesocorticolimbic pathway releases dopamine from
ventral tegmental area present in midbrain responsible for
reward and pleasure response. Reward system of brain is
an organized group of neural structures mainly responsible
for incentive salience, associative learning and positive
emotions such as joy, ecstasy and euphoria. The reward
system is greatly linked with elevated level of dopamine
in an individual in order to feel pleasure’. The depression
also occurs when reward pathway prediction errors'.

Oxytocin: 1t is a peptide hormone synthesized in
supraoptic and para ventricular nuclei of hypothalamus.
This hormone is responsible for social attachment,
parturition, motherly and etiquette, anti-stress and anti-
aggression activities. It is referred to as love hormone
also®. It has influential role on excitatory-inhibitory
equilibrium. The anti-anxiety effect of oxytocin was
estimated by elevated plus maze method on rodents.
The elevated level of oxytocin leads milk ejection from
mammary gland in lactating women.

contraction of 3,4-
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Endorphins: Endorphins are predominately analogous
to the structure of morphine. It is a word which has
been generated by ‘endogenous’ ie., from the body
and morphine which is a pain reliever. Endorphins
are the neurochemicals that are released by the brains
hypothalamus and the pituitary gland in a condition when
the human body experiences pain such as labour pain or is
under any kind of physical stress'. Endorphins act on the
opioid receptors in the brain. They are regarded as natural
opioids. Endorphins have metabolic as well as hormonal
respond to exercises or trainings. In cases of exercise
the level of p-endorphin and B-lipotrophin gets elevated
and their effects are directly related to psychological and
physiological modifications which may include changes
in mood, euphoria and stress. Endorphins also play an
important role for our feeling of pleasure and happiness®.
Affection or memories are controlled by the brain’s limbic
system, which may generally include the hypothalamus
that operates the functioning of body such as breathing and
satisfaction to hunger and emotional response. Obsessive
Compulsive Disorder (OCD) is a mental disorder which
can occur due to decreased level of endorphins?.

Prolactin: Luteotropic hormone or luteotropin are
the other names of prolactin hormone. Pituitary gland
is responsible for the secretion of prolactin. Prolactin
binds in central nervous system in the hypothalamus,
choroid plexus and in substantia nigra region®. Prolactin
is generally linked with milk production in mammals.
Thyrotrophic releasing hormone stimulates the release of
prolactin. It enhances the lactation due to the increment in
serum concentrations amidst the pregnancy that leads to
the aggrandizement of the mammary glands. Dopamine is
a neurotransmitter which is responsible for the inhibition
of prolactin®. The elevated levels of prolactin in human
bodyleads to the decline in thelevels of estrogen in females
and testosterone in males®. Over production of prolactin
due to anon-cancerous tumourleads to a condition known
as hyperprolactinemia®. In females, hyperprolactinemia
leads to oligomennorhea or amenorrhea, galactorrhea
(when not pregnant), vaginal dryness that may cause
painful copulation and hirsutism while in males elevated
levels of prolactin may lead to erectile dysfunction and
gynecomastia®. Hyperprolactinemia decreases the level
of sexual behaviour in mammals i.e., decreased libido.
Some psychological disturbances are also related to
hyperprolactinemia which include anxiety, depression
and somatization etc. Bromocriptine and pergolide are
used to maintain the level of prolactin in case of adverse
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situations”. Central nervous system has a great impact
of prolactin which may lead to behavioural changes.
Some other complications related to prolactinoma are
vision loss, hypopituitarism, osteoporosis and pregnancy
complications?.

Cortisol: Chronic stress is affiliated with psychological
disturbances which generally includes depression and
anxiety. Cortisol hormone is responsible for stress®. It
is also known as (110, 17a)-21-trihydroxypregn-4-ene-
3,20-dione®. Cortisol is a glucocorticoid hormone which
is originated by the zona-fasciculata of adrenal cortex in
the adrenal gland. It is also responsible for suppressing the
immune system of the body by increasing the blood sugar
levels®. Elevated level of cortisol may lead to depression,
obesity, low level of libido, acne, insomnia, blood sugar
dysregulation, hypertension, elevated level of cholesterol
and heart diseases. Cortisol respond to stress or fear is
also linked with negative mood stress. Excessive cortisol
secretion by the adrenal gland produces Cushing’s
syndrome. Glucocorticoids generally have impact on
the emotion related regions of the brain. It affects the
memory and learning processes and also stimulates the
gastric acid secretion. In some studies it has been seen
that the elevated level of cortisol may be lowered by
administrating phosphatidylserine, magnolia bark extract
and ashwagandha extract. Cheerful lifestyle also helps to
lower the cortisol level®2.

Apart from these endogenous chemicals, sex
hormones such as estrogens and testosterone have also

Serotonin
Cortigol Dopamine
Womnen’s behaviour
Prolactin

Oxytocin

Endorphins

Figure 1. Pivotal chemicals that influence women’s
behaviour apart from sex hormones.
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influential role in emotional behaviour and women’s
aggression. It has been seen that estrogens improve mood
whereas excess of testosterone in women is a leading
cause of aggressive behaviour (Figure 1).

3. Hormonal Imbalance and its
Effect on Behaviour

Deficiency of endorphin may lead to depression and
chronic pain. Endorphin Deficiency Disorder (EDS) may
have symptoms such as manic depression and bipolar
disorder. Its deficiency may also cause aches and pain
especially in the neck and back, trouble sleeping and
impulsive behaviour®.

Excessive generation of prolactin in the blood
circulation may cause hyperprolactinemia. Symptoms
due to excessive production or release include unusual
milk production, amenorrhoea and decrease in levels
of sex hormones, such as estrogen in females and
testosterone in males*. Deficiency of prolactin may lead
to hypoprolactinemia. It generally occurs in those people
who have pituitary under activity. Hypoprolactinemia
may cause insufficient milk production after giving birth.

Unbalanced cortisol in the body may cause anxiety,
irritability, insomnia, decreased libido, loss of muscle
mass and lower bone density®. If the body tissues are
exposed to cortisol for a longer time span it may lead to
Cushing’s syndrome and if the adrenal gland is unable to
manufacture significant amount of cortisol it may cause
Addisons disease®. Elevated cortisol levels may also
lead to stimulate the appetite and cause obesity and also
hypertension while opposite effect could be seen when
level of cortisol declines. Imbalance in cortisol leads to
complications in pregnancy*”.

Dopamine imbalance could influence the mood, sleep,
learning, focus and memory in a human body. Deficiency
of this neurotransmitter may lead to depression and
Parkinsons disease. If the level of dopamine declines it may
generate symptoms such as muscle cramps, stiffness in
muscles, pain, Gastroesophageal reflux disease, low sexual
drive, hallucination, delusion etc. It may also cause mental
illness such as schizophrenia and psychosis®*®. Pleasure
seeking behaviour also known as hedonism could also
be seen in people who have excessive level of dopamine.
Other symptoms linked to excessive secretion and release
of dopamine include social seeking, reward seeking
behaviour, person may remain highly motivated, mania or
hypomania, hyperactivity, high sexual desire and anxiety®.
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In females, generally the level of oxytocin declines after
menopause. Symptoms associated with the deficiency of
oxytocin may include early menopause, hypothyroidism,
depression, prader willi syndrome, anxiety disorder,
sclerosis, autism, fibromyalgia etc. Oxytocin is also
responsible to elevate the levels of other hormones
including growth hormone and testosterone while it
declines the level of catabolic hormone such as cortisol
due to which this hormone is also regarded as ‘love
hormone’ and oxytocin is also responsible for exacerbate
the orgasm and sexual desires. It is also accountable for
uterine contraction during gestation. Elevated oxytocin
level causes over sensitivity to emotions®’.

Serotonin (5-HT) is a neurotransmitter which
could also be referred as ‘happiness hormone’. Reduced
serotonin level may cause mood chaos, anxiety and
depression®. Its abnormal level may also cause poor
sleep, elevated sensitivity to pain, migraine and headache.
Imbalance of serotonin in the brain may cause obsessive
thoughts and obsessive-compulsive disorder. If the
level of serotonin gets elevated it may cause serotonin
syndrome. Excessive serotonin in the body may cause
nausea and vomiting, shivering and hyperthermia. Drugs
that are accountable for the increased serotonin levels
include Selective Serotonin Reuptake Inhibitor (SSRI),
Serotonin Norepinephrine Reuptake Inhibitor (SNRI),
MAQO inhibitors, tricyclic antidepressants, cocaine etc.

Estrogens also play a vital role in womens mental
health. Low levels of estrogen could cause menstrual
exacerbation and mood lowering. General symptoms of
low estrogen levels include vaginal dryness, irregularity
in menstruation, hot flashes, and tenderness of breasts,
fatigue, and osteoporosis due to decreased bone density
and could also lead to infertility in women. Symptoms
due to excessive estrogen are weight gain (especially in
the waist, hips and thighs area), irregularity in menstrual
cycles and mental illness which include panic attacks,
anxiety, decreased sexual desires, agitation, depression,
memory loss and irritability%.

Imbalance of testosterone in the body occurs due
to PolyCystic Ovarian Syndrome (PCOS) in which the
precipitation of excessive male hormone takes place,
malfunctioning of adrenal glands, fluctuation of the other
hormones, obesity, elevated blood sugar level, pregnancy,
use of contraceptive pills and chronic illness. Increased
testosterone level in women may exigence symptoms such
as irregular menstruation, excessive growth of hair on the
body and face, unusual growth of muscles etc., but if the
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level of this hormone declines it may be associated with
painful intercourse, low libido, interrupted menstrual
cycles, uneven sleeping patterns, weight gain and some
mental illness such as mood changes, depression and
anxiety®.

4. Conclusion

Behaviour of female depends on various factors, such
and physiological
factors. Among the physiological factors, endogenous
factors have wide role. Apart from sex hormones, there
are many endogenous chemicals such as, serotonin,
dopamine, oxytocin, endorphins, prolactin and cortisol
that significantly affect women’s mood and behaviour.
Excessive low level of serotonin causes depression and
aggression in female while its excessiveness can cause
shivering, muscle’s rigidity and diarrhoea. Dopamine is
highly associated with pursuit of rewards and motivation.
Feeling of pleasure, satisfaction, emotional responses and
impulsive behaviour of women are inevitably associated
with high level of dopamine. Oxytocin also influences
women’s behaviour. It is sometimes known as cuddle
or love hormone, since its high level impel women to
snuggle up or bond closely. Endorphins are endogenous
opioid neuropeptides that act on opiate receptors and
have tendency to reduce pain and boost pleasure.
Endorphins are secreted in response to physical stress
such as activities and exercise. Prolactin also influences
women’s behaviour. It stimulates breast development and
milk production. Its excessiveness can cause disturbance
in libido, irregular menstrual periods and excessive body
and facial hair growth. The most influential hormone on

as socio-environmental factors

stress behaviour is cortisol. Excess of cortisol in women
can lead to aggressiveness in behaviour. It is also known
as stress-hormone.
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