Healthg%;é GLOSSARY

Professional Certificate in Nutrition for Hormonal Balance

Gut Health and Hormonal Balance

Akkermansia muciniphila — Related terms: mucin-degrading bacteria, gut barrier, metabolic health. This
Gram-negative bacterium resides in the mucus layer of the intestine and feeds on mucin. By thinning excess
mucus, it stimulates renewal of the epithelial lining, which can reduce intestinal permeability. Studies link
higher abundance of A. Muciniphila with improved insulin sensitivity, lower body weight, and balanced
estrogen recycling. Example: A 12-week dietary intervention adding polyphenol-rich foods (e.G.,
Pomegranate) raised A. Muciniphila levels by 2-fold in participants with polycystic ovary syndrome (PCOS).
Practical application: Recommend foods that support this microbe, such as prebiotic fibers (inulin,
oligofructose) and polyphenol sources (berries, green tea). Challenges: The bacterium is sensitive to
antibiotics and high-fat diets; its cultivation for supplement use remains technically demanding, limiting
widespread commercial availability.

Alpha diversity — Related terms: Species richness, Shannon index, gut ecosystem stability. Alpha diversity
measures the variety of microbial species within a single individual's gut. High alpha diversity is generally
considered a marker of resilience, allowing the microbiome to buffer hormonal fluctuations. Example:
Women with regular menstrual cycles displayed greater alpha diversity than those with irregular cycles,
suggesting a protective role against estrogen dominance. Practical application: Encourage a diverse diet—
multiple plant families, fermented foods, and varied fiber types—to promote species richness. Challenges:
Diversity can be artificially inflated by transient microbes from processed foods; laboratory sequencing may
over-estimate true functional diversity if not paired with metabolomic data.

Androgen — Related terms: Testosterone, dihydrotestosterone (DHT), androgen receptor. Androgens are
steroid hormones primarily associated with male characteristics but also essential for female health,
influencing libido, muscle mass, and ovarian function. In the gut, certain bacteria possess enzymes (e.G.,
B-glucuronidase) that deconjugate androgen metabolites, altering circulating levels. Example: Increased gut
B-glucuronidase activity has been observed in women with hyperandrogenic PCOS, potentially worsening
symptoms. Practical application: Assess dietary sources of phyto-androgens (e.G., Soy isoflavones) and
consider probiotic strains that modulate deconjugation pathways. Challenges: Individual variability in
enzyme expression leads to unpredictable hormone responses; measuring gut-derived androgen flux
requires specialized assays.

Antimicrobial peptides — Related terms: Defensins, cathelicidins, innate immunity. These small proteins are
produced by intestinal epithelial cells to control microbial overgrowth. They shape the composition of the
gut microbiota, indirectly influencing hormone metabolism by limiting pathogenic species that produce
inflammatory mediators. Example: Reduced defensin expression is linked to increased intestinal
permeability, facilitating lipopolysaccharide (LPS) entry and cortisol elevation. Practical application:
Nutrients such as zinc and vitamin A support peptide synthesis; dietary patterns low in refined sugars help
maintain optimal peptide activity. Challenges: Excessive antimicrobial peptide production can suppress
beneficial microbes, reducing short-chain fatty acid (SCFA) output and impairing estrogen detoxification.
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Bile acids — Related terms: Primary bile acids, secondary bile acids, farnesoid X receptor (FXR). Synthesized
from cholesterol in the liver, bile acids emulsify dietary fats and also act as signaling molecules that regulate
metabolism and hormone synthesis. Gut bacteria convert primary bile acids into secondary forms (e.G,,
Deoxycholic acid), which can activate FXR pathways influencing estrogen conjugation. Example: Individuals
with high secondary bile acid concentrations often exhibit altered estrogen metabolism, leading to either
excess estrogen activity or rapid clearance. Practical application: Incorporate moderate amounts of healthy
fats (olive oil, avocado) to stimulate bile flow, and support bile-acid-modifying microbes with prebiotic
fibers. Challenges: Dysbiosis can shift bile acid profiles toward toxic secondary acids, increasing risk of
gallbladder disease and disrupting hormonal balance.

Bioavailable estrogen — Related terms: Estradiol, estrone, enterohepatic circulation. Bioavailable estrogen
refers to the fraction of circulating estrogen that is free or loosely bound to albumin and thus capable of
entering target cells. Gut bacteria influence this pool by deconjugating estrogen glucuronides, allowing
reabsorption in the colon. Example: Women with low gut p-glucuronidase activity may experience reduced
estrogen recycling, leading to menopausal symptoms earlier than expected. Practical application: Assess
dietary intake of lignans (flaxseed) that act as weak estrogen antagonists and modulate microbial
deconjugation. Challenges: Measuring true bioavailable estrogen requires equilibrium dialysis or
ultrafiltration, which are not routinely available in clinical labs.

Bifidobacterium — Related terms: Probiotic, carbohydrate fermentation, immune modulation. Members of
the genus Bifidobacterium are common inhabitants of the infant gut and persist in many adults, where they
ferment oligosaccharides to produce acetate and lactate. Their activity lowers colonic pH, inhibiting
pathogenic bacteria and supporting barrier integrity, which indirectly stabilizes cortisol and estrogen levels.
Example: A randomized trial showed that a multi-strain Bifidobacterium supplement reduced serum
testosterone by 10 % in women with PCOS. Practical application: Recommend fermented dairy (yogurt, kefir)
and prebiotic fibers (galactooligosaccharides) to nourish these microbes. Challenges: Strain specificity
matters; not all Bifidobacterium strains possess the same hormonal effects, and some individuals may
experience gas or bloating with rapid colonization.

Cortisol — Related terms: Stress hormone, hypothalamic-pituitary-adrenal (HPA) axis, glucocorticoid
receptor. Cortisol is released during stress and follows a diurnal rhythm, peaking in the early morning. Gut
dysbiosis can trigger chronic low-grade inflammation, stimulating HPA-axis activity and elevating cortisol,
which in turn disrupts gut barrier function—a bidirectional loop. Example: Participants with high LPS levels
exhibited flattened cortisol slopes, correlating with increased abdominal adiposity. Practical application:
Incorporate adaptogenic herbs (ashwagandha, rhodiola) and dietary omega-3 fatty acids to blunt cortisol
spikes; encourage sleep hygiene to preserve the natural rhythm. Challenges: Cortisol measurement is
timing-sensitive; single-timepoint tests may misrepresent chronic exposure, and individual stress perception
varies widely.

Dysbiosis — Related terms: Microbial imbalance, opportunistic pathogens, gut inflammation. Dysbiosis
describes a shift from a symbiotic microbial community to one dominated by harmful species, often
accompanied by reduced diversity. This condition can impair estrogen metabolism, increase LPS
translocation, and promote cortisol elevation. Example: A cohort of women with heavy menstrual bleeding
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showed a higher Firmicutes-to-Bacteroidetes ratio, a classic dysbiosis signature. Practical application:
Employ a stepwise protocol—eliminate refined sugars, introduce high-fiber foods, and add targeted
probiotics—to restore balance. Challenges: Dysbiosis is heterogeneous; the same taxonomic pattern may
have different functional outcomes depending on host genetics and diet.

Estrogen metabolism — Related terms: Phase I/1l enzymes, enterohepatic recirculation, estrogen receptors
(ERa, ERB). Estrogen undergoes hepatic conjugation (sulfation, glucuronidation) before excretion. Gut
microbes can deconjugate these metabolites, allowing reabsorption and extending estrogen'’s half-life.
Additionally, bacterial enzymes can convert estrone to estradiol, influencing potency. Example: Women with
high fecal B-glucuronidase activity often present with estrogen-dominant symptoms such as fibrocystic
breasts. Practical application: Monitor dietary phytoestrogen intake and support microbial groups that favor
safe deconjugation (e.G., Certain Bifidobacterium species). Challenges: Excessive deconjugation may lead to
estrogen overload, while insufficient activity can cause premature menopause; balancing these pathways
requires individualized assessment.

Fermentation — Related terms: Anaerobic metabolism, lactic acid bacteria, SCFA production. Fermentation is
the microbial conversion of carbohydrates into acids, gases, and alcohols under anaerobic conditions. In the
colon, fermentation of resistant starches yields SCFAs—acetate, propionate, and butyrate—that nourish
colonocytes, tighten tight junctions, and modulate hormone receptors. Example: A diet rich in cooked lentils
increased colonic butyrate, which correlated with reduced serum cortisol in a stress-reduction study.
Practical application: Advise clients to include fermented vegetables (kimchi, sauerkraut) and
resistant-starch foods (cool-cooked potatoes, green bananas). Challenges: Rapid fermentation can cause
bloating; individual tolerance to specific fibers varies, requiring gradual introduction.

Gut-brain axis — Related terms: Vagus nerve, neuro-immune signaling, serotonin. This bidirectional
communication network links the central nervous system with the gastrointestinal tract. Microbial
metabolites (SCFAs, tryptophan derivatives) influence neurotransmitter synthesis, affecting stress hormones
like cortisol and mood-related hormones such as estrogen. Example: Germ-free mice display exaggerated
HPA-axis responses to stress, underscoring microbial involvement in cortisol regulation. Practical
application: Integrate mindfulness practices with gut-friendly nutrition to harmonize axis signaling.
Challenges: The axis is highly individualized; interventions that benefit one client may be neutral or adverse
for another, necessitating careful monitoring.

Gut microbiota — Related terms: Microbiome, commensal bacteria, dysbiosis. The gut microbiota comprises
trillions of microorganisms inhabiting the gastrointestinal tract, collectively encoding metabolic capabilities
far exceeding human genes. Their functions include nutrient synthesis, immune modulation, and hormone
metabolism. Example: A comparative analysis showed that women with balanced estrogen profiles
possessed a higher relative abundance of Akkermansia muciniphila and Bifidobacterium. Practical
application: Adopt a “food as medicine” approach—diverse plant foods, fermented items, and adequate
hydration—to nurture a robust microbiota. Challenges: Antibiotics, chronic stress, and high-sugar diets can
cause rapid shifts, and recovery may require weeks to months of sustained dietary changes.

Hormone receptors — Related terms: Nuclear receptors, membrane receptors, ligand affinity. Hormone
receptors are proteins that bind specific hormones, initiating cellular responses. Estrogen receptors (ERq,
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ERP) reside in the nucleus and cytoplasm, while androgen receptors are nuclear transcription factors.
Gut-derived metabolites can act as agonists or antagonists at these receptors, influencing systemic
hormone action. Example: Butyrate can activate G-protein-coupled receptors (GPR41/43) that indirectly
modulate estrogen signaling pathways. Practical application: Assess dietary patterns that affect receptor
activation—e.G., High-fiber diets increase SCFA production, supporting beneficial receptor interactions.
Challenges: Receptor polymorphisms affect individual sensitivity; without genetic insight, recommendations
may be less precise.

Insulin resistance — Related terms: Hyperinsulinemia, metabolic syndrome, glucose intolerance. Insulin
resistance occurs when cells respond poorly to insulin, prompting the pancreas to secrete more insulin. Gut
dysbiosis contributes by increasing LPS-mediated inflammation and altering SCFA ratios, which can impair
insulin signaling. Example: A probiotic blend containing Lactobacillus and Bifidobacterium reduced
HOMA-IR scores by 15% in women with PCOS over 8 weeks. Practical application: Combine low-glycemic
carbohydrate choices with prebiotic fibers to improve insulin sensitivity and stabilize hormone levels.
Challenges: Lifestyle factors (sedentary behavior, sleep deprivation) also drive insulin resistance, so
gut-focused strategies must be part of a comprehensive plan.

Leaky gut — Related terms: Intestinal permeability, tight junctions, zonulin. Leaky gut describes a
compromised epithelial barrier that permits translocation of microbial products (e.G., LPS) into circulation,
triggering systemic inflammation and cortisol elevation. This inflammatory milieu can disrupt estrogen
metabolism, leading to hormonal imbalance. Example: Serum zonulin levels—a marker of permeability—
correlated with menstrual irregularities in a study of 120 women. Practical application: Recommend zinc,
L-glutamine, and collagen peptides to support tight-junction integrity, alongside a low-FODMAP protocol
for acute symptom relief. Challenges: Diagnosing leaky gut remains controversial; biomarkers lack
standardization, and improvement often requires long-term dietary adherence.

LPS (lipopolysaccharide) — Related terms: Endotoxin, gram-negative bacteria, systemic inflammation. LPS is a
component of the outer membrane of gram-negative bacteria; when it enters the bloodstream, it activates
Toll-like receptor 4 (TLR4) and provokes an inflammatory cascade that raises cortisol and can impair
estrogen clearance. Example: Higher fecal LPS-producing taxa were observed in women with severe
premenstrual syndrome (PMS). Practical application: Reduce intake of processed foods that foster
LPS-producing microbes and incorporate anti-inflammatory foods (turmeric, omega-3s). Challenges: LPS
measurements are technically demanding; subclinical endotoxemia may go unnoticed yet still affect
hormonal health.

Microbiome diversity — Related terms: Alpha diversity, beta diversity, functional redundancy. Diversity
reflects the range of microbial species and their genetic capabilities, influencing resilience against
perturbations that affect hormone regulation. High diversity often predicts better SCFA output and lower
inflammatory tone. Example: Longitudinal monitoring showed that women who maintained a diverse
microbiome during a weight-loss program experienced stable estrogen levels, whereas those with reduced
diversity faced menstrual disruptions. Practical application: Encourage rotation of protein sources (legumes,
fish, poultry) and inclusion of novel vegetables to expand microbial niches. Challenges: Diversity metrics can
be inflated by transient species; true functional diversity requires metagenomic analysis, which may be
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cost-prohibitive.

Probiotic — Related terms: Live microorganisms, colonization, strain specificity. Probiotics are defined as live
microbes that, when administered in adequate amounts, confer a health benefit. Certain strains can
modulate hormone-related pathways by producing enzymes that deconjugate estrogen or by enhancing
barrier function. Example: Lactobacillus reuteri DSM 17938 reduced cortisol awakening response in a pilot
study of stressed college students. Practical application: Select evidence-based probiotic formulations
containing strains with documented hormonal effects; combine with prebiotic foods for synergistic
colonization. Challenges: Survivability through gastric acid varies; not all commercial products meet label
claims, and strain-specific data are limited for many hormonal outcomes.

Prebiotic — Related terms: Fermentable fiber, selective substrate, synbiotic. Prebiotics are nondigestible food
components that selectively stimulate growth or activity of beneficial gut bacteria. Common prebiotics
include inulin, fructooligosaccharides (FOS), and resistant starch. By fostering SCFA-producing microbes,
prebiotics help tighten gut barriers and regulate estrogen metabolism. Example: A 6-week trial of 10 g/day
inulin increased fecal butyrate by 30% and lowered serum estradiol in postmenopausal women. Practical
application: Incorporate chicory root, onions, garlic, and whole-grain cereals into daily meals. Challenges:
Excessive intake can cause gastrointestinal discomfort; individual tolerance varies, requiring gradual dose
escalation.

Short-chain fatty acids (SCFAs) — Related terms: Acetate, propionate, butyrate, microbial fermentation. SCFAs
are the primary metabolites produced during fermentation of dietary fibers by gut bacteria. They serve as
energy sources for colonocytes, modulate immune responses, and influence hormone receptors. Butyrate, in
particular, strengthens tight junctions, reducing leaky gut and subsequent cortisol spikes. Example: Higher
fecal butyrate concentrations were associated with lower estradiol levels in a cross-sectional study of
premenopausal women. Practical application: Promote foods rich in resistant starch (cold-cooked rice,
legumes) and supplement with SCFA-producing probiotics. Challenges: SCFA production depends on
substrate availability and microbial composition; without adequate fiber, supplementation may be
ineffective.

Synbiotic — Related terms: Probiotic-prebiotic combination, synergistic effect, functional food. A synbiotic
pairs a probiotic strain with a compatible prebiotic substrate, enhancing survival and activity of the
microorganism. This approach can more effectively modulate hormone-related pathways than either
component alone. Example: A synbiotic containing Bifidobacterium longum plus inulin reduced serum
testosterone by 12 % in women with PCOS over 12 weeks. Practical application: Design meal plans that pair
fermented foods (yogurt) with high-inulin fruits (kiwi) for natural synbiotic effects. Challenges: Matching the
right prebiotic to a specific probiotic requires knowledge of microbial metabolism; mismatched pairings
may offer no benefit or cause adverse fermentation.

Thyroid hormones — Related terms: T3, T4, thyroid-stimulating hormone (TSH), metabolism. Thyroid
hormones regulate basal metabolic rate and interact with sex hormones; imbalance can exacerbate
estrogen dominance or androgen deficiency. Gut microbes influence iodine absorption and conversion of
T4 to active T3 via deiodinase activity. Example: Dysbiosis characterized by low Akkermansia muciniphila
correlated with elevated TSH in a cohort of subclinical hypothyroid patients. Practical application: Ensure
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adequate selenium (Brazil nuts) and zinc intake, and support a balanced microbiota to aid thyroid
conversion. Challenges: Gut-thyroid interactions are complex; supplementation without microbiome
support may not correct conversion deficits.

Vitamin D — Related terms: Calcitriol, immune modulation, calcium homeostasis. Vitamin D acts as a
hormone influencing both immune function and gut barrier integrity. Adequate levels reduce intestinal
permeability, lowering LPS translocation and cortisol elevation. Additionally, vitamin D receptors are
expressed on many gut bacteria, affecting composition. Example: Women with serum

25-OH-vitamin D Beta-glucuronidase — Related terms: Enzyme activity, estrogen deconjugation, gut
microbiome. Beta-glucuronidase is a bacterial enzyme that removes glucuronic acid from conjugated
hormones, enabling reabsorption. High activity can increase circulating estrogen, potentially leading to
estrogen-dominant conditions such as endometriosis. Example: Stool assays revealed elevated
beta-glucuronidase in women with heavy menstrual bleeding, which decreased after a 4-week low-sugar,
high-fiber diet. Practical application: Limit foods that feed high-beta-glucuronidase producers (refined
carbs) and increase intake of inhibitory compounds like flavonoids (apigenin from parsley). Challenges:
Enzymatic activity varies daily; accurate measurement requires specialized laboratory techniques, and
complete inhibition may impair normal detoxification pathways.

Farnesoid X receptor (FXR) — Related terms: Bile acid signaling, metabolic regulation, nuclear receptor. FXR is
activated by bile acids and regulates genes involved in lipid, glucose, and hormone metabolism. Gut
microbes that modify bile acid composition can influence FXR activation, thereby affecting estrogen
conjugation and clearance. Example: Mice lacking intestinal FXR showed impaired estrogen sulfation,
leading to elevated serum estradiol. Practical application: Dietary inclusion of FXR-modulating compounds
(e.G., Ursodeoxycholic acid from modest amounts of bile-rich foods) alongside prebiotic fibers can support
balanced signaling. Challenges: FXR agonists and antagonists have tissue-specific effects; inappropriate
activation may disrupt cholesterol homeostasis.

Glucuronidation — Related terms: Phase II metabolism, conjugation, detoxification. Glucuronidation attaches
glucuronic acid to hormones, making them more water-soluble for excretion. This process occurs primarily
in the liver but is completed in the gut, where bacterial enzymes may reverse the conjugation. Example:
Reduced hepatic glucuronidation capacity, combined with high microbial deconjugation, can lead to
persistent estrogen exposure. Practical application: Support hepatic glucuronidation with nutrients such as
magnesium, B-complex vitamins, and cruciferous vegetables (broccoli, Brussels sprouts). Challenges:
Genetic polymorphisms in UDP-glucuronosyltransferase (UGT) enzymes affect individual capacity, making a
one-size-fits-all recommendation impractical.

Gut-derived serotonin — Related terms: Tryptophan metabolism, 5-HT, mood regulation. Approximately 90 %
of the body'’s serotonin is produced by enterochromaffin cells in the gut, where microbial metabolites
influence its synthesis. Serotonin modulates the HPA axis, affecting cortisol release and, indirectly, estrogen
metabolism. Example: Increased intestinal tryptophan fermentation to indole-propionic acid was linked to
lower cortisol levels in a stress-reduction trial. Practical application: Encourage tryptophan-rich foods
(turkey, pumpkin seeds) alongside prebiotic fibers to promote balanced serotonin production. Challenges:
Excess serotonin can lead to gastrointestinal hypermotility; balancing microbial pathways requires careful
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dietary modulation.

Phytoestrogens — Related terms: Lignans, isoflavones, selective estrogen receptor modulators (SERMs).
Phytoestrogens are plant-derived compounds that bind estrogen receptors with weak affinity, exerting
either estrogenic or anti-estrogenic effects depending on endogenous hormone levels. Gut microbes
convert lignans from flaxseed into enterolactone, a more potent SERM. Example: Women consuming 30g/
day of ground flaxseed displayed reduced menopausal hot flashes, attributed to increased enterolactone
production. Practical application: Incorporate moderate amounts of soy (isoflavones) and flaxseed (lignans)
while monitoring individual symptom response. Challenges: Variability in microbial conversion means some
individuals produce minimal enterolactone, limiting efficacy; excessive intake may provoke estrogenic side
effects.

Short-chain fatty acid receptors (GPR41/43) — Related terms: Free fatty acid receptors, SCFA signaling,
metabolic regulation. These G-protein-coupled receptors bind acetate and propionate, initiating pathways
that influence appetite, insulin sensitivity, and hormone secretion. Activation can suppress cortisol release
and modulate estrogen receptor expression. Example: In vitro studies showed that propionate activation of
GPR43 reduced aromatase activity in ovarian cells. Practical application: Promote SCFA production through
high-fiber diets to naturally stimulate these receptors. Challenges: Receptor expression differs across tissues;
systemic effects depend on SCFA concentration, which may be altered by rapid transit or dysbiosis.

Trimethylamine N-oxide (TMAO) — Related terms: Choline metabolism, cardiovascular risk, gut microbial
metabolites. TMAO forms when gut bacteria convert dietary choline, phosphatidylcholine, and L-carnitine
into trimethylamine (TMA), which the liver oxidizes. Elevated TMAO is linked to inflammation and may
exacerbate hormonal imbalances by promoting oxidative stress. Example: Women with high TMAO levels
exhibited increased cortisol and disrupted menstrual cycles. Practical application: Limit excessive red meat
and egg yolk intake, and increase intake of polyphenol-rich foods that inhibit TMA production. Challenges:
Individual microbial capacity to generate TMA varies; genetic differences in flavin-containing
monooxygenase (FMO) enzymes affect conversion efficiency.

Ursodeoxycholic acid (UDCA) — Related terms: Secondary bile acid, hepatoprotective, FXR agonist. UDCA is a
mild secondary bile acid produced by intestinal bacteria that can improve bile flow and reduce liver
inflammation. It also modulates estrogen metabolism by influencing conjugation pathways. Example:
Low-dose UDCA supplementation (250 mg twice daily) improved estrogen clearance in women with
estrogen-dominant acne. Practical application: Consider UDCA as an adjunct in cases of cholestasis or
estrogen excess, under medical supervision. Challenges: Not all individuals tolerate UDCA; potential
interactions with other medications necessitate careful monitoring.

Vagus nerve — Related terms: Parasympathetic innervation, gut-brain communication, neuroimmune
modulation. The vagus nerve transmits signals from the gut to the brain, affecting stress responses, cortisol
release, and hormonal homeostasis. Stimulation of the vagus can reduce inflammation and improve gut
barrier function. Example: Daily diaphragmatic breathing exercises, which activate vagal tone, lowered
cortisol levels by 8% in a pilot study of women with chronic stress. Practical application: Incorporate
breathing techniques, yoga, and probiotic-rich foods that produce GABA to enhance vagal activity.
Challenges: Vagal tone is influenced by numerous factors (sleep, exercise, genetics); measurable
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improvements may require consistent practice over weeks.

Water-soluble fiber — Related terms: Soluble polysaccharides, gel-forming, glycemic control. Water-soluble
fibers, such as pectin and beta-glucan, form viscous gels in the intestine, slowing nutrient absorption and
providing substrates for SCFA-producing bacteria. This can temper post-prandial insulin spikes, reducing
cortisol fluctuations. Example: A 10-gram daily dose of oat beta-glucan lowered evening cortisol by 5% in a
controlled trial. Practical application: Encourage consumption of oats, barley, apples, and citrus fruits to
increase soluble fiber intake. Challenges: Excessive intake may cause flatulence; individuals with irritable
bowel syndrome may need tailored amounts.

Zonulin — Related terms: Tight-junction regulator, intestinal permeability, biomarker. Zonulin modulates the
opening of tight junctions between epithelial cells; elevated serum zonulin reflects increased gut
permeability. High zonulin levels are associated with systemic inflammation, cortisol elevation, and
disrupted estrogen metabolism. Example: A cohort of women with severe PMS exhibited zonulin
concentrations 30 % higher than asymptomatic controls. Practical application: Adopt a gluten-free or
low-gluten diet, as gluten can trigger zonulin release, and supplement with zinc and L-glutamine to
reinforce tight junctions. Challenges: Zonulin assays lack standardization across laboratories, and transient
fluctuations can obscure chronic trends.

Short-chain fatty acid (SCFA) transporters — Related terms: Monocarboxylate transporter (MCT),
sodium-dependent transporter, colonocyte uptake. SCFA transporters facilitate movement of acetate,
propionate, and butyrate across the intestinal epithelium. Efficient transport supports energy supply for
colon cells and systemic signaling that influences hormone receptors. Example: Reduced expression of
MCT1 in colonic biopsies correlated with lower butyrate levels and higher cortisol in a stress-related study.
Practical application: Ensure adequate dietary magnesium and vitamin B1, which support transporter
function, alongside fiber-rich foods. Challenges: Transporter expression is regulated by diet, inflammation,
and genetics; deficits may not be corrected solely by increased fiber intake.

Enterohepatic recirculation — Related terms: Bile excretion, microbial deconjugation, hormonal recycling.
This cycle describes the movement of bile acids and conjugated hormones from the liver to the intestine
and back to the liver. Gut microbes that deconjugate estrogen allow its reabsorption, extending its half-life.
Example: Inhibition of microbial B-glucuronidase with a dietary polyphenol (quercetin) reduced serum
estradiol by 12 % in a short-term study. Practical application: Integrate quercetin-rich foods (onions, apples)
and maintain a balanced microbiota to modulate recirculation. Challenges: Over-inhibition may impair
normal detoxification, leading to accumulation of waste metabolites.

Metabolomics — Related terms: Metabolite profiling, functional microbiome analysis, biomarker discovery.
Metabolomics assesses the small-molecule landscape produced by host and microbial metabolism, offering
insight into hormone-related pathways. Example: Metabolomic profiling identified elevated
indole-3-acetate in women with high cortisol, suggesting gut-derived tryptophan metabolites as stress
markers. Practical application: Use targeted metabolomic panels to guide personalized nutrition
interventions for hormonal balance. Challenges: High cost, need for specialized equipment, and
interpretation complexity limit routine clinical use.
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Probiotic strain specificity — Related terms: Strain-level effects, functional genomics, therapeutic outcomes.
Not all strains within a species exert identical effects; for hormonal health, specific strains such as
Lactobacillus rhamnosus GG have demonstrated cortisol-modulating properties, whereas others may not.
Example: A double-blind trial comparing two Lactobacillus strains showed that only the GG strain reduced
perceived stress scores. Practical application: Select probiotic products that disclose strain IDs and provide
evidence for hormonal outcomes. Challenges: Many commercial formulations lack transparent labeling, and
regulatory oversight varies by region.

Resistant starch — Related terms: Type 2 resistant starch, retrograded starch, colonic fermentation. Resistant
starch escapes digestion in the small intestine and reaches the colon, where it is fermented into SCFAs,
predominantly butyrate. This process strengthens the gut barrier and can lower cortisol and estrogen
reabsorption. Example: Participants consuming 30 g of cooked, cooled potatoes daily showed a 20%
increase in fecal butyrate and a modest reduction in menstrual pain. Practical application: Advise clients to
include cooled starchy foods, green bananas, and legumes as regular sources of resistant starch. Challenges:
Individual tolerance varies; rapid introduction may cause bloating, and cooking methods affect starch
resistance.

Serotonin reuptake transporter (SERT) — Related terms: Serotonin signaling, gut motility, mood regulation.
SERT regulates serotonin levels by reabsorbing it into enterocytes. Gut microbes can influence SERT
expression, thereby affecting serotonin availability and downstream cortisol release. Example: A probiotic
containing Lactobacillus plantarum increased SERT expression in vitro, suggesting a potential mechanism
for stress reduction. Practical application: Support SERT activity through diet rich in tryptophan and low in
excessive simple sugars that may down-regulate the transporter. Challenges: SERT function is also
genetically determined; polymorphisms can diminish responsiveness to dietary modulation.

Thyroid-binding globulin (TBG) — Related terms: Transport protein, hormone distribution, estrogen-thyroid
interaction. TBG carries thyroid hormones in the bloodstream; estrogen increases TBG synthesis, raising
total thyroid hormone levels while free hormone remains unchanged. Gut dysbiosis that elevates estrogen
can indirectly affect thyroid function via TBG modulation. Example: Women with high fecal estrogen activity
showed elevated TBG, leading to misinterpretation of hypothyroid status. Practical application: Assess both
total and free thyroid hormone levels when evaluating hormonal balance, and address gut health to
normalize estrogen influence. Challenges: TBG fluctuations can mask underlying thyroid disorders; without
simultaneous gut assessment, clinicians may misdiagnose.

Ubiquinol (CoQ10) — Related terms: Mitochondrial antioxidant, energy metabolism, hormonal synthesis.
CoQ10 exists in oxidized (ubiquinone) and reduced (ubiquinol) forms; the reduced form supports
mitochondrial ATP production essential for steroidogenesis. Gut microbiota can affect CoQ10 absorption
indirectly through bile acid modulation. Example: Supplementation with 200 mg ubiquinol improved
ovulatory function in a small cohort of women with luteal phase defects. Practical application: Recommend
ubiquinol alongside a balanced diet rich in healthy fats to facilitate absorption. Challenges: Bioavailability
varies with formulation; high doses may interfere with certain anticoagulant medications.

Vitamin B6 (pyridoxine) — Related terms: Cofactor for aromatase, neurotransmitter synthesis, hormone
metabolism. Vitamin B6 acts as a coenzyme in the conversion of progesterone to estrogen and in serotonin
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production. Adequate B6 status supports balanced estrogen synthesis and mood regulation. Example:
Deficiency correlated with elevated progesterone and irregular cycles in a cross-sectional study of 200
women. Practical application: Incorporate B6-rich foods (bananas, chickpeas, pistachios) and consider
supplementation when dietary intake is low. Challenges: Excess B6 can cause neuropathy; individualized
dosing is essential, especially in clients taking antiepileptic drugs that deplete B6.

Vegan diet and hormonal balance — Related terms: Plant-based nutrition, phytoestrogens, gut microbiota
adaptation. A well-planned vegan diet provides abundant fiber, phytoestrogens, and antioxidants, fostering
a diverse microbiome that produces beneficial SCFAs. However, low intake of certain fats can impair
absorption of fat-soluble hormones and vitamins. Example: Vegan women with insufficient omega-3 intake
exhibited higher cortisol levels during stress tests. Practical application: Advise inclusion of algae-derived
DHA/EPA and fortified foods to ensure hormonal precursors are available. Challenges: Transitioning to a
vegan diet may initially cause dysbiosis; gradual fiber increase and monitoring of micronutrient status are
crucial.
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