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What Are We Covering Today?

Menopausal

Pre-menopause a
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» Menopause alters gut barrier integrity

» Hormonal changes impact microbiome and
tight junctions

Concentration

qeeone ®INCreased permeability linked to inflammation

Age 25 35 50 60 75 L. .
Sulmen PR K, + Clinical relevance: systemic symptoms
=2 beyond digestion

Eg L ) - L T & 2 N . h ot b N

i20l@0 0lal0 00 od}oo‘o oo ,

=8 Qolo@ololo@ofo. + Testing in practice

Lamina propria Bloo! vessel

Gut microbiome similarity to

Eﬁ"&ﬁ:ﬂfﬁ:ﬂ:ﬁﬂ"’ - (Shieh et al., 2020) @ KBMO

—— DIAGNOSTICS ——



Gut Barrier Architecture & Hormone Modulation

Gut microbiota
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Barrier = epithelium +
tight junctions +
mucus

Tight junction
proteins regulate
permeability
(Moonwiriyakit et al.,
2022)

Hormones influence
epithelial integrity
(Peters et al., 2022)
Disruption raises
paracellular
permeability
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—— DIAGNOSTICS ——



Oestrogen Receptors

ERa: negative.
ERB: controversial.
GPERI: negative.
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ERa: negative. GPERI1: negative.
ERB: positive.
GPERL: positive. 11 Liver diseases

ERa: controversial.
ERP: negative.
GPERI: positive.

ERa: negative.
ERB: negative.
GPERI: positive.

FRa: negative.
ERP: negative.
GPERI: negative.

important in cortical bone.
ERB: important in trabecular bone.
GPERI: unclear.

FRo: negative.

ERB: positive.
GPERI1: positive. GPERI: controversial.

(Chen, Li and Ou-Yang, 2022) A KBMO
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Oestrogen, Progesterone & Gut Barrier Integrity
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Sex steroids regulate
epithelial and immune
function

Oestrogen supports tight
junction integrity

Progesterone influences
motility and immune
tolerance

Hormonal decline
increases permeability

risk @ KBMO
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Sex hormones act as barrier regulators, not just
reproductive signals

Menopause reduces tolerance to previously
manageable gut stressors

& KBMO



Stress, Cortisol & Gut Barrier Function

Neuroinflammation
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HPA axis activity directly affects gut permeability

Cortisol alters tight junction regulation

Chronic stress increases microbial translocation

Menopause amplifies stress—barrier interactions
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Inflammaging & Endotoxaemia
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* Menopause is associated with rising

low-grade inflammation

* Increased gut permeability facilitates

endotoxin translocation

» Lipopolysaccharide (LPS) drives

immune activation

» Systemic effects extend beyond the gut
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Metabolic Endotoxaemia
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Menopause lowers tolerance to endotoxin
exposure

Gut barrier dysfunction contributes to systemic
inflammation, not just gut symptoms

& KBMO



Microbiome & Oestrobolome
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(Hu et al., 2023)

conjugated form

Gut microbes influence
oestrogen availability

The oestrobolome regulates
deconjugation

Barrier dysfunction amplifies
hormone recirculation

Dysbiosis alters systemic
oestrogen signalling

KBMO
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NORMAL CONDITION
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Food Reactions in Menopause?

1 Hotflushes e 1T Night sweats
1T Fracture Risk
T Vaginal Atrophy & dryness
i o b . Vasomotor

one Mineral Densr
@ Y Symptoms ¢ Y )Tuterine Prolapse
TBone loss T Urinary Incontinence

Osteoporosis Genitourinary
Symptoms
Menopasual
Transition
Metabolic & 1 Dyslipidaemia

Health
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*  TInflammation

##% | |nsulin Sensitivity

& TIntestinal Permeability

® i | rbTGul Microbial Dysbiosis

Barrier dysfunction increases
antigen exposure

Oestrogen modulates mast cell
and histamine activity

Immune tolerance declines with
permeability

“New sensitivities” reflect loss of
resilience
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New food reactions
In menopause often

reflect barrier and
Immune
dysregulation




Metabolic Risk After Menopause
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(Zhang et al., 2023)

Increased permeability raises
endotoxin exposure

LPS drives insulin resistance and
inflammation

Visceral adiposity amplifies barrier
stress

Menopause lowers metabolic
resilience
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Clinical Signs & Symptoms

' . X Mood swings [,oss of interest
Panic Brain ng An}{ietg
Irritability
Rage Hair Loss,

Headaches & migraines

Heart palpitations * Poor Sleep

. Flat mood
Bloating Fatigue

Gutproblems Muscle & joint pain

Low energy Painful sex

Vaginal dryness
Bloating Foot pain

. Heartburn
Panic attacks

Internal tremors

Restless legs Brittle nails

(Newson, 2025)

Symptoms extend beyond the gut
New or worsening food reactions
Inflammatory and neuroimmune features

Disproportionate response to stressors

&

KBMO
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_’ Menopause is defined as the cessation
of the menstrual cycle. Natural
menopause is an age-related process
involving the failure of ovarian function;
secondary menopause is the consequence

of iatrogenic interventions, such as the
removal of the ovaries or chemotherapy.

Desynchronized secretion
of gonadotropin-releasing hormone,
luteinizing hormone and
follicle-stimulating hormone

For the Primer visit doi:10.1038/nrdp.2015.4

The impact of menopause on quality of life
depends on the presence and intensity of
symptoms. Vasomotor symptoms, such as hot
flushes and sweating, are among the most
common, with up to 75% of women affected.
Urogenital atrophy and its consequences, as
well as mood changes and sleep disturbance,
are frequent too. The longer menopause and

EPIDEMIOLOGY Mood and its symptoms last, the more quality of life is
SIREPIHEEES affected and the more medical consultations
Globally, natural menopause occurs in most women / are needed. Several
around the age of 49 years, although it occurs hormonal and
earlier in Africa, Latin America and the Middle East, non-hormonal tion of
and later in Europe and Australia. The last menstrual treatments have .
period is preceded by the perimenopausal phase been shown to 1
during which hormone levels fluctuate and the first —_— effectively decrease it
symptoms occur. Perimenopause ends 1 year after symptom severity n
the last period, when it is very likely that no further Couse: and onzequonce and, in turn, to g
cycleswill occur. Urogenital of menopause Cardiovascular increase quality
: i ife.
Menarche st menstrual period atrophy dissase elits
ASNearsl= 0N . Loss of ovarian follicles \
and their function, and
Reproductive e o decline of anti-Mallerian hormone, OUTLOOK (\m
phase menopause  menopause inhibin B and cestrogen
M is a complex, multi ial process
% SCREENING & PREVENTION Lossof i Osteoporosis and the exactstepsleacing o theossof varan
ore
menstrual Osstradiol S AmH hand a better und ding of the
Menopause is a clinical diagnosis that is based cyele The underlying mechanisms would be helpful to
on the history of menstrual cycles. It is not management develop new diagnostic and therapeutic options.
yet possible to predict the age of menopause, of menopause Unfortunately, menopause
although it would be helpful for family planning. must take into account is nota priority on
Measuring hormone levels and ultrasonography of » symptom severity and Investment the agenda of many
the ovaries are not the personal preferences in the research, pharmaceutical
useful to predict of the woman, as well diagnosis and companies and
menopause due to Aside from lifestyle and diet combination with progestogen — as individual risk management of funding agencies.
Average perimenopausal modification, a wide range of can be given. Long-term systemic factors. menopause will Menopause affects
28-day fluctuations of hormonaland gen therapy mand translate to health all women, some of
menstrual ovarian function. therapi available careful i d benefits for up to them for decades,
cycle | Tocombat riske h i 1 dul. d low-dose or local half of the lifetime and more safe and
> Longe o ycle, the effects of declining hormone d risks. i pecifi herapy can mitigate of women who are effective therapies
k/ irregular or absent bl levels, imes in lecti gen receptor these risks. alive today. are needed.
Designed by Laura Marshall 15054; doi:10.1038/nrdp. 201" April 2015
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Symptoms Associated With ‘Leaky Gut’

» Bloating and abdominal distension » Fatigue

» Gas and flatulence * Headaches

* Abdominal pain + Join pain

» Early satiety / postprandial fullness « Skin conditions

* Nausea * Anxiety

» Diarrhoea » Depression

* Nutritional deficiencies » Brain fog

» Weight changes / difficulties » Cognitive changes
» Thyroid dysfunction * Frequentillness

* Food sensitivities

Note: Studies point towards correlative data, not causation.

@ KBMO
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[s it menopause or 18 1t
something else?

[s 1t leaky gut or1s'1t
something else?




Assessing Gut Barrier Function

Gut Barrier Panel
IgG1-4+C3d

Candida

Zonulin

Occludin

LPS

Cut off Cut off |
Negative Positive je——— A |
Negative Positive L ye——
Negative Negative BN
Negative Positive )

No single marker defines barrier dysfunction: markers reflect permeability,
immune response, and microbial load

Candida reflects barrier and immune imbalance, not just dysbiosis

Hormonal context alters interpretation and patterns matter more than cut-offs

@ KBMO
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Not Every Mechanism Deserves Airtime!




Avoid
everything

everywhere all
at once!

Image Source: Netflix




Common Testing Patterns in Menopause

Gut Barrier Panel

IgG1-4+C3d

Cut off Cut off

Candida Negative

Zonulin Positive

Occludin Negative

LPS Negative

* Mixed permeability and immune activation patterns
» Stress-sensitive rather than disease-driven changes
* Microbial imbalance with reduced tolerance

* Results often look “borderline”, not extreme

@

KBMO
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Common Interpretation Pitfalls

» Treating single markers as diagnoses
* Ignoring hormonal and stress context
» Over-attributing symptoms to microbes

» Chasing optimisation during instability

@ KBMO
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Menopause 1s not always a time for perfect
numbers; stabilisation and improved tolerance
are often more appropriate goals.

Clinical goals: patterns, plausibility, and
proportional response

& KBMO



Where Should I Start?

» Stabilise physiology before
targeting microbes or GBP
markers

* Reduce barrier stressors first

» Support tolerance, not
elimination

* [Interventions should be
proportionate

@ KBMO
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FIT and Gut Barrier
Testing Nearly Always
Trumps Elimination
Diets!




Supporting Hormones & Gut Barrier
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Gut barrier support does not
replace hormone care (obviously)

Hormonal change alters tolerance
thresholds

Aim to increase resilience, not
‘control’ hormones

Systems respond better than
single targets

KBMO
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Gut Barrier Panel

19G1-4+C3d
Cut off Cut off |
Candida NEE] Positive | A |
Zonulin Negative Positive [ 1A ]
Occludin NEE] Negative A 1]
Negative Positive [— A |

Normal Gut

Our unique Gut Barrier Panel acknowledges that
leaky gut occurs across a spectrum and includes
the gatekeeper markers: Candida, Zonulin,
Occludin and Lipopolysaccharide (LPS).

For each marker we measure IgG 1-4 / C3d, in
addition to IgA 1-2.




Candida @OOO

Naturally occurring yeast, residing in the
Gl tract as part of the normal
microbiome. Overgrowth is problematic.

We measure and use any candida
overgrowth in the stomach/dysbiosis as
a precursor to leaky gut occurrence

=

A marker of intestinal permeability. We
use unique next generation Zonulin 1I9G
antibody screening — a more stable and
specific marker, exclusive to KBMO.

Zonulin

Developed by Dr Alessio Fasano & Dr
Brent Dorval

o
A marker of intestinal tight junction
stabilization and optimal barrier function.

Occludin

Elevated occludin indicates that the tight
junctions between intestinal epithelial
cells are breaking down

+ JL,

Potent endotoxin, present in outer
surface membrane of gram-negative
bacteria - many of which are pathogenic.

Major inducer of inflammatory response -
triggers inflammatory cytokine release,
can create direct epithelial damage in the
gut, crosses the blood brain barrier.



Foods We Test

I 132 Foods & Gut Barrier Panel

| 176 Foods & Gut Barrier Panel

DAIRY/EGGS FISH GRAINS VEGETABLES FRUITS NUTS/SEEDS = SPICES/
Casein Salmon Wheat, Gluten  Com Banana Almond MISCELLANEOUS
Cow's Milk ‘Wheat, Whole | Potato, White Pineapple Peanut Candida
Egg White Tomato Turmeric
Egg Yolk SEAFOOD BEANS Yeast, Brewer's
MEATS Shrimp Coffee
Beef Soy Bean
Chicken
Codfish Barley Artichoke Apple Cashew Agave
3;::; Vil Flounder Millet Asparagus  Pumpkin Avocado Coconut ';:spﬁme Pepper, Chili
Halibut oat Beets Spinach Blueberry Cola Nut s acg | Peppermint
Sea Bass Quinoa Broccoli Zucchini Cantaloupe Dill Seed B"‘mc ci )];:Lyzﬂmm 80
Snapper Rice Butternut Squash Chenry English Walnut
Bacon Swordfish Rye Cabbage Flax Seed Conola Ol Red#40
DPuck Trout Carob Grape, White Hazelnut Pt Rosemary
Lamb Tuna Carrot Grapefruit Pecan Ginger Saccharin
Cocoa Cauliflower Honeydew Melon | Sesame Seed Hops Spirulina
pork Kidney Bean | Celery Lemon SunflowerSeed | 1 oP® Sugarcane
Turkey Clam Tentils Collard Greens Lime Moo Tea Black
Crab NavyBean | Cucumber Olive, Green Micd Vanilla
Lobster PintoBean | Lettuce Onion, White Oregano Wine, Red
Scallops Pea, Chick Omnfe Paprika Yellow #6
Pea, Green Peacl
\ Pepper, Green Pear Peppe, Black _J
Anchovy Amaranth Argula Acai Berry Brazil Nut Cloves
Mackerel Buckwheat Brussel Sprouts Apricot Chia Seed Coconut Ol
Sheep's Milk Sardine Gliadin Cilantro Eggplant Hemp Seed Cumin
Sorghum Kale Fig Macadamia Nut ‘Hemp Protein (CDB)
Oyster Spelt Parsley Kiwi ea Honey
Venison Squid Summer Squash Goji Berry m Maple Syrup
Black Bean Mango Stevia
Green Bean Monk Fruit Tapioca
\_ Papaya Vinegar

Food selection contains
‘real-world’ foods,
encompassing raw and
cooked.

KBMO
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Gut Barrier Support

Optimise dietary fibre - feed the microbes so they don’t eat your mucins!
Polyphenol-rich diet - berries, pomegranate, blackcurrant, green tea, cacao
Gut Supporting nutrients - Glutamine, Glycine, Zinc, EFA's, A, B vitamins, tryptophan

Mucopolysaccharides / glucosaminoglycans - Bone broth, fish/poultry skin,
flaxseeds, aloe vera, oats, okra, medicinal mushrooms, apples, citrus peel, slippery elm,
marshmallow

Address food sensitivities / food-mediated inflammation - Eliminate & rechallenge

Mindful eating

Stress reduction, sleep optimisation, breathing techniques
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Supplement Guidance
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Testmonals  Educatin v ContactUs

KBMO provides advanced
diagnostic teststo give
providers powerful tools for
treating patients, withindividual
datathatisactionable and easy
tounderstand.

Practtonars + Tost

& KBMO

Supplement Recommendations
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Clinical Support

» East to read patient reports

» Educational videos and webinars

* Provider handbook

» Supplementary handouts and leaflets

» Supplement protocols

* Website resources
* Webinars

* Support calls

4
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FIT - A Powerful Clinical Tool

CLORRKRKKKK

Useful pre- initial consultation screening tool for every client

Data you can use straight away

Improves client engagement & compliance

No guess with with problematic foods from the get-go

I's not a "so what?” test, it's insightful and useful

Financial benefit for you, with a practitioner mark-up of your choice

Clear, concise reports mean less need for long support calls and

assistance = freeing up your time
Iy @ KBMO
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Key Takeaways

. Menopause reduces gut barrier resilience

Symptoms reflect lowered tolerance, not new “pathology’

Gut barrier testing is an important tool when working with
(peri)menopause clients

FIT and GB testing provide quick wins, structure and a baseline

Gut findings must be interpreted in hormonal context

Pattern recognition guides proportionate care

Therapy guided by the client’s signs, symptoms, history and resilience

& KBMO



Thank You

- ukoffice@kbmodiagnostics.com

www.kbmodiagnostics.co.uk

O,
O@® @kbmodiagnosticsuk
@




References

Afzaal, M. Saeed, F. Shah, Y.A et al. (2022). ‘Human gut microbiota in health and disease: Unveiling the relationship’,
Frontiers in Microbiology

Aleman, R.S. Moncada, M. & Aryana, K.J. (2023). ‘Leaky Gut and the Ingredients That Help Treat It: A Review’, Molecules, 28
(2).

Camilleri, M. (2019). ‘The Leaky Gut: Mechanisms, Measurement and Clinical Implications in Humans’, Gut, 68 (8).

Camilleri, M. Lyle, B.J. Madsen, K.L et al. (2019). ‘Role for diet in normal gut barrier function: developing guidance within
the framework of food-labeling regulations’, American Journal of Physiology Gastrointestinal and Liver Physiology, 317 (1).

Caminero, A. Meisel, M. Jabri, B. et al. (2019). ‘Mechanisms by which gut microorganisms influence food sensitivities’,
Nature Reviews Gastroenterology & Hepatology, 16 (1).

Fasano, A. (2020). ‘All disease begins in the (leaky) gut: role of zonulin-mediated gut permeability in the pathogenesis of
some chronic inflammatory diseases’, F1000 Research, 9.

Kocot, A.M. Jarocka-Cyrta, E. & Drabinska, N. (2022). ‘Overview of the Importance of Biotics in Gut Barrier Integrity’,
International Journal of Molecular Sciences, 23 (5).

Lacy, B.E. Wise, J.L. & Cangemi, D.J. (2024). ‘Leaky Gut Syndrome: Myths and Management’, Gastroenterology &
Hepatology, 20 (5).



References

Leech, B. Schloss, J. & Steel, A. (2019). ‘Association between increased intestinal permeability and disease: A systematic
review’, Advances in Integrative Medicine, 6 (1).

Madison, A. & Kiecolt-Glaser, J.K. (2019). ‘Stress, depression, diet, and the gut microbiota: human-bacteria interactions at
the core of psychoneuroimmunology and nutrition’, Current Opinion in Behavioural Sciences, 28.

Odenwald, M.A. & Turner, J.R. (2013). ‘Intestinal permeability defects: is it time to treat?’, Clinical Gastroenterology and
Hepatology, 11 (9).

Purohit, V. Bode, J.C. Bode, C. et al. (2008). ‘Alcohol, intestinal bacterial growth, intestinal permeability to endotoxin, and
medical consequences: summary of a symposium’, Alcohol, 42 (5).

Sharma, L. & Riva, A. (2022). ‘Intestinal Barrier Function in Health and Disease — Any Role of SARS-CoV-27?’,
Microorganisms, 8 (11).



