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What will we cover in the next 30 minutes?

• The complexity of the female brain and how it differs structurally from the male brain 

• The changes that occur:

o Short term fluctuations during menstrual cycle

oDuring the hormonal transition periods

o Throughout the female lifespan

• The effect the fluctuations in hormones have on their moods via neurotransmitters

• How can female patients restore hormone balance and manage mood swings.



Male vs Female brain

MALE

• Mature later 

• No overall difference in cognitive ability

Department of Neurology, Xiangya Hospital, Changsha, China 

FEMALE

• 11% smaller than men’s for body volume 

• Slightly higher grey matter to white matter 

• Greater cortical complexity in superior-
frontal and parietal lobes on both sides of 
the brain and in the inferior lobe in the rt 
hemisphere

• Higher ratio of connections between 
cerebral hemispheres 

• Work more efficiently

• Mature faster



DTI – Diffusion Tensor Imaging 

• Men have greater intra-hemispheric connections via 
the corpus callosum

• Women have greater interhemispheric connectivity 

• Gender related brain structural differences may 
relate to gender difference in cognition, emotional 
control as well as neurological disorders.
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Hormonal changes that affect brain function 

• Sex hormones are implicated in neurite overgrowth, synaptogenesis, dendritic 
branching, myelination and other mechanisms of neural plasticity

• Interactions between sex hormones and the dominant neurotransmitters; Serotonin, 
GABA, Dopamine and Glutamate

• Amygdala, hypothalamus and hippocampus express high densities of estrogen and 
progesterone receptors. 
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Effects of hormones on structure of brain 

• Progesterone can induce or inhibit neuroplastic changes by preventing microglia from 
releasing free radicals or by stimulating myelin production

• Ovarian hormones effect on neurotrophins, eg BDNF.  Estrogen increases BDNF in 
hippocampus, amygdala, cortex  and shown to decrease neurodegenerative  diseases such as 
Parkinson’s and Alzheimer’s disease.

• In animal studies, a larger density of sex steroid receptors has been reported in a number of 
brain regions including hippocampus and claustrum for oestrogen and amygdala, cerebellum, 
hippocampus, and hypothalamus for progesterone 
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Communication between the brain and the body 

• Nervous system communication uses 
chemicals as neurotransmitters 

• Endocrine system uses hormones as 
signals.



Steroidogenesis



Effects of hormones on brain function

• Ovarian hormones have prominent effects on mood and cognitive function in domains such as 
working memory and cognitive control.

• A woman’s lifespan has major hormonal transition periods:

o Rising estrogen levels during puberty

o Cyclical changes through menstrual cycle 

o Changing hormones in pregnancy 

o Rapid fall post partum 

o Declining levels perimenopause, imbalance in E/P

o Low levels post-menopausal.
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Mood disorders

• The major shifts in sex hormone levels parallels the 
incidence rates of mood disorders such as unipolar 
depression 

• Depressed moods accompanied by alterations in 
neurotransmitter functioning and transmission

• Effect on synaptic transmission
Achieved by its effects on post synaptic receptors or 
presynaptic release of neurotransmitters

• This primarily affects serotonergic dopaminergic Gaba-
nergic and glutaminergic pathways.



Sex hormones and serotonin 

• Serotonin balances mood, sexual behaviour and stress 
response.

• Estrogen has potent serotonin modulating properties 
from neurotransmitter synthesis via tryptophan 
hydroxylase and degradation of 5-HT to the density of 
5 HT and binding of 5-HT receptors. Hence it controls 
moods, mental state and cognition.

• Both E&P modify serotonergic responsivity to SSRI 
administration.



Sex hormones and glutamate interaction 

• Glutamate is the main excitatory NT in CNS and is a proximal regulator of cognitive 
domains such as learning and memory 

• Progesterone suppresses the excitatory glutamate response in a dose dependent fashion 
…87% attenuation via non NMDA (non glutamate)

• Estrogen facilitates glutamate transmission via NMDA receptors

• Estrogen with or without progesterone increases dendritic spines through up regulation of 
AMPA and NMDA.



Hormonal changes in puberty 

• Feels insecure, lack confidence, a new 
experience for her 

• Range of emotions from anger 
irritability to sadness 

• Parental preparedness and warning 
before puberty.



Cyclical changes 

• PMDD – recently included in DSM –V

• Core symptoms – anxiety, irritability, depressed 
moods 

• Absolute levels in PMDD subjects vs healthy 

• Impaired serotonergic and dopaminergic system. 



Pregnancy 

• Depression noted in pregnant women as 
hormones affect brain function and 
chemicals 

• More vulnerable to depression if already 
depressive history 

• Assessment of mild depression can be 
difficult as sleep and appetite disruption are 
unavoidable in pregnancy leading to study 
ambiguity.



Postpartum period

• Loss of placenta – Estrogen levels decrease 100-1000 fold in a period of a few days 

• Progesterone secretion also declines leading to baby blues experienced during this phase 

• Not only affects the women concerned but also children and families 

• Certain phenotype more propensity to PPD 

• Decreased social support, poor quality social support and marital disharmony are 
contributors to PPD. 



Perimenopausal period 

• Marks the near end of the reproductive years, 
decline of ovarian function based on reproductive 
endocrine and menstrual cycle changes 

• Key Changes

oMetabolism

oCircadian rhythm disruption

o Immune response



Perimenopausal period

• Significant relevance of perimenopausal depression to greater chances of dementia and or 
Alzheimer's in later life

• Estrogen promotes antioxidative states that can support cell survival 

• Estrogen triggers increased 5HT receptor binding that reduces

• B amyloid deposition, a marker for Alzheimer pathology 

• Significant correlation between MAO- A binding and tendency to cry.



Postmenopausal hormonal chaos 

• The chaos continues…

• Core menopausal symptoms affecting the 
brain relate to:

• Deficits in declarative memory (Woods et 
al 2000)

• Fine motor coordination(Bayer and 
Hossman 2010)

• Depression and anxiety (Hay et al 2006)



Restoring hormonal balance 

• Nutritional intervention 

• Exercise 

• Sleep 

• Gut health 

• Stress 

• Endocrine disruptors

• Hormone replacement when indicated.



Role of diet in maintaining optimal hormonal 
profile 

• Amount of calories consumed in 24 hours, low calorie IF 
paleo/keto

• When consumed is as important as what is consumed 

• Wholegrain organic least processed and sustainable foods

• No refined sugar 

• No milk 

• No smoking, alcohol or recreational drugs 

• Fluid intake 

• Vegetables and fruits, rainbow diet 

• Meat, fish and eggs.



Exercise intervention 

• Too much/too little – influence on HPA axis 

• Aerobic exercises

• Resistance exercises 

• Stretches

• Yoga ……Rhythmic pranayama by Dr Renu Mahtani 

• Exercise to keep fit and not to lose weight 

• Exercise modulates systemic and local levels of stress 
hormones, sex hormones and metabolic hormones 

• E induced hormonal balance modulates hippocampal plasticity 

• E benefits hormonal balance and neuroplasticity throughout 
the lifespan.



Sleep as an intervention for restoring 
hormonal imbalance 

• Disrupted sleep

• Chronic insomnia 

• Internet junkies 

• Global companies 

• Working through time zones 

• Circadian rhythm 

• Maintaining sleep hygiene/number 
of hours/quality of sleep/night 
shift/jetlag.



Sleep and its role in hormones and brain health 

• Circadian rhythm – HPA axis

• Slow rhythm sleep 

• Sleep hygiene 

• Natural therapies to improve circadian 
rhythm and sleep

• Access to morning sunlight

• Melatonin 

• Botanicals and non botanicals.



Sleep aids

BOTANICALS (VARYING EFFICACY)

• Valerian root         

• Passion flower                                                    

• L-theanine

• Chamomile flowers                                             

• Among the botanicals one special 
mention about L-theanine 

NON BOTANICALS 

• 5HTP

• Phosphatidyl serine 

• Taurine

• Magnesium

• L-tryptophan



Stress 

• Stress response – Why is it designed?

• Fight or flight response 

• Detrimental effects of repeated stress are present in females when 
estrogen signaling is blocked

• Blocking estrogen synthesis enzyme aromatase in prefrontal cortex 
(PFC) revealed stress induced glutamatergic deficits and memory 
impairment in female rats ..suggesting endogenous capacity to 
generate estrogen to protect against sub chronic stress 

• Exogenous estrogen increases resilience to stress and preserve 
hippocampal functioning.



5-HTP supplementation  

• Serotonin produced endogenously from l-tryptophan which is converted to 5-HTP

• 5-HTP derived from Griffonia simplicifolia

• 5-HTP increases levels of 5-OH indoleacetic acid, the primary metabolite of serotonin 

• Conversion of L-tryptophan to 5-HTP requires enzyme TRYPTOPHAN HYDROXYLASE – activity can be 
inhibited by other amino acid

• 5-HTP does not require a transport carrier which can cross BBB/and does not compete with other AA for 
entry

• Dosage 50mg tds x2 weeks to 100mg tds to 400mg in 3 divided doses.



Stress affecting the HPA axis and HPO axis 

• Survival mode as opposed to reproductive mode

• Real stress and perceived stress, body response similar 

• Lifestyle changes have to be gradual as per their capacity without causing stress

• Low progesterone high cortisol.



Adapted from: Guilliams TG, The Role of Stress and the HPA Axis in Chronic Disease Management, 2015.



A functional medicine approach 
• Emphasis on routine 

• Exercise – Gentle walking in nature, grounding if possible

• Breathing exercises abdominal 

• Expiration longer than inspiration, parasympathetic drive through increasing vagal 
tone 

• Food is important 

• When to eat is as important (if not more) than what to eat 

• Whole foods, seeds and nuts to provide oils, cruciferous vegetables and a rainbow 
diet 3 times a day to provide antioxidants and help hormonal balance.



A functional medicine 
approach 

• Sleep 7-9 hours of sleep between 9 pm and 6 am to 
maintain the circadian rhythm so that melatonin and 
cortisol maintain their diurnal rhythmicity 

• Slow wave sleep or deep sleep is a must for brain repair 
and restoration 

• Hippocampal plasticity 

• Melatonin can be administered for a period of 1-2 months 
in very small doses  especially for the menopausal aging 
women.



Stress 

• We have talked about breathing exercises, pursuing hobbies, 
meditation and their effect on reducing the sympathetic drive 
and reducing vagal tone

• Some patients need help of botanicals 

• Ashwagandha 300mg twice daily used in combination with 
other adaptogens 

• Rhodiola is an adaptogen 100 mg twice a day

• Relora a combination of magnolia officialis and phellodendrum
amaurense 100 mg thrice a day.



How do adaptogens work?

• Reduce stress induced damage 

• Exhibit stimulating effects leading to increase work capacity and mental performance

• Differ in their stimulating effects from classical CNS stimulants and anabolic steroids that 
deplete the energetic and plastic resources of the organism and give rise to negative side effects 
such as drug withdrawal syndrome

• Exert a normalizing influence on a pathological state independent of the nature of that state.

Brekhman and Dardimov



Hormone Replacement Therapy

• Estradiol has neurotrophic and neuroprotective effects on the brain by inducing synaptogenesis , 
at the same time, it can initiate opposing effects such as cell apoptosis, that is, during 
developmental phases such as puberty 

• Due to its action via classical gene transcription and membrane receptors it has the ability to 
influence cell functioning within several minutes or initiate longer lasting transcription of genes 
via genomic actions. 

• In recent years the influence of kisspeptin on sex hormones has been further investigated.

• It not only seems to act as a gate keeper for the initiation of puberty, but is also involved in 
reproduction and reaches high levels during pregnancy due to being expressed by the placenta 



Summary 

• The female brain is extremely sensitive to the 
effects of stress, disrupted sleep, circadian 
rhythm disruption, endocrine disruptors and 
react to this with hippocampal structural and 
physiological alterations by the everchanging 
hormonal milieu 

• Can be modified by alteration in diet, 
improving sympathetic tone, removing 
endocrine disruptors and maintaining 
circadian rhythmicity as also use of certain 
botanicals, adaptogens and bioidentical 
hormones.
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