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Hormonal changes across a woman'’s life @ Ll

Estrogen and progesterone shift from activation to persistently low levels.

KEY TREND INSIGHTS

O ,I Puberty: hormones; reproductive cycles

Hormone level

O 2 Perimenopause: irregular estrogen, early
progesterone decline

Puberty Reproductive Perimenopause Menopause Postmenopause

O 3 Menopause brings a marked estrogen drop;
years postmenopause remains persistently low.

—Estrogen ——Progesterone

1. Pateletal 2025 ] Midlife Health . doi: 10.4103/jmh.jmh_75_25
2. Zacuretal 2006 Headache doi: 10.1111/j.1526-4610.2006.00554 .
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01 02 03

PERIMENOPAUSE MENOPAUSE POSTMENOPAUSE
The transition leading to The stage is reached after Start immediately after the
menopause. Begins in the 12 consecutive months menopause.

without menstruation Continues for the rest of life

early-to-mid 40s

Can last 5-10 years Menopause is a single

momentin time
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PERIMENOPAUSE MENOPAUSE POSTMENOPAUSE

Fluctuating estrogen; * Marked decline in estrogen; *  Chronically low estrogen;
Declining progesterone * Ovarian activity has essentially * Early postmenopause - hot flashes, sleep
Mostly regular cycles; ceased issues, vaginal dryness, mood changes,
Symptoms: hot flashes; night * Once diagnosed, the transition nigh sweets
sweets; mood changes, sleep to the postmenopausal begins * late postmenopause — osteoporosis,
disturbances; vaginal dryness immediately metabolic and cardiovascular disease,

The

urogenital atrophy
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Menopause — how does it feel?

Hot Flashes

Mind and Mood

Mood swings low mood
Anxious feelings
Irritability

Difficulty concentrating
Brain fog

Memory issues
Headaches

Muscles and Joint Pain
 Joint pains/stiffness
* Long-term back pain
* Muscle pain

Energy and Sleep

* Physical exhaustion
* Mental exhaustion
* Trouble sleeping

Bone health

Weight changes

Hair, Skin and Nails

Thinning hair

Weak or brittle nails
Itchy and dry skin
Facial wrinkles

Loss of skin firmness
Dark spots

Digestion

Bloating
Heartburn
Upset stomach
Constipation
Diarrhea
Bladder issues

Intimacy

Low sex dive

« \Vaginal dryness

Painful sex
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Hormonal Shifts drive
Symptoms and Disease risk

01

02

03

04

1.

Insulin Resistance & Type 2 Diabetes

Estrogen supports insulin sensitivity and glucose handling
Decline leads to T visceral fat & impaired glucose metabolism
Outcome: Increased risk of metabolic syndrome and T2D

Cardiovascular Disease

Estrogen protects vascular function and lipid balance
Decline leads to T LDL, 4 HDL, T vascular stiffness
Outcome: sharply increased CVD risk after menopause

Depression & Cognitive Changes

Estrogen influences serotonin, dopamine, and brain plasticity
Outcome: mood instability (peri) and T risk of depression and
cognitive decline (post)

Thyroid Health

Estrogen affects thyroid hormone binding and

Outcome: fatigue, weight gain, increased clinical relevance of
thyroid disorders

Lim et al 2026 Nutrients https://doi.org/10.3390/nu1807 1052

2. Cuozzo et al 2026 PNS DOI: https://doi.org/10.1017/50029665126 102201

3. Wang et al. 2025 Frontiers in Enddocrinology https://doi.org/10.3389/fend0.2025.1562332
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PERIMENOPAUSE

ESTROGEN
DECLINE

POSTMENOPAUSE

BRAIN

Hormonal shifts can
impact mood, memory,
and cognitive function.

BONES

Bone density may
decline, increasing

the risk of osteoporosis
and fractures.

GUT

Hormonal shifts can
influence digestion,
gut health, and
inflammation.

HEART

Estrogen changes can
influence heart health
and cardiovascular risk.

METABOLISM

Metabolic changes can
affect weight, energy
levels, and insulin
sensitivity.

VAGINAL HEALTH

Hormonal changes can
affect vaginal comfort,
lubrication, and

urinary health.


https://doi.org/10.3390/nu18071052
https://doi.org/10.1017/S0029665126102201
https://doi.org/10.3389/fendo.2025.1562332

Hormonal Shifts drive
Symptoms and Disease risk PERMENOPALSE (AN

05 Bone Health BRAIN
. iy . ormonal shifts can
Estrogen is critical for bone remodeling balance deisi il

and cognitive function.

Decline leads to T osteoclast activity (bone breakdown)
Outcome: accelerated bone loss increased risk of osteopenia
and osteoporosishigher fracture risk ESTROGEN

DECLINE

HEART

Estrogen changes can
influence heart health
and cardiovascular risk.

06 Vaginal Health
Estrogen maintains vaginal epithelium thickness glycogen —
Lactobacillus growth and low pH BONES
Decline leads to | glycogen | Lactobacillust pH i MEIREER.

Outcome: vaginal dryness, irritation, infections, Genitourinary thesikchmarpossl . G SR
and fractures. - .,
Syndrome of Menopause (GSM) ' :

METABOLISM

levels, and insulin

sensitivity.
O 7 Gut Health
Estrogen and gut microbiota are tightly linked (estrobolome)
Menopause leads to altered gut microbiome composition
leading to T low-grade inflammation HGUmT, T VAGINAL HEALTH
Outcome: contributes to metabolic dysfunction, systemic Sl e i
inflammation, hormone imbalance POSTMENOPAUSE ™" e

1. Lim et al 2026 Nutrients https://doi.org/10.3390/nu18071052
2. Cuozzo et al 2026 PNS DOI: https://doi.org/10.1017/50029665126102201
3. Wangetal. 2025 Frontiers in Enddocrinology https://doi.org/10.3389/fend0.2025.1562332
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1.

Vaginal microbiome across a woman'’s lifel

+ Before puberty: High microbial diversity, neutral pH, low
estrogen.

* Reproductive age: Estrogen supports Lactobacillus
dominance and low vaginal pH.

* Menopause: Reduced estrogen decreases Lactobacillus,
increases pH and microbial diversity.

+ (linical relevance: Associated with vaginal atrophy and
genitourinary symptoms; vaginal estrogen may help restore
microbiome balance.

Laniewski et al 2022 Nat Microbiol doi: 10.1038/s41564-022-01071-6
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Peri- and postmenopausal
symptomatic receiving MHT

P 4 \’ o o, S ® |
Vagina ® @ ~
micrgbiolta :&2\?— -. : ’:O-. .O Oﬂ&/%\,” =

Lactobacillus depletion
High microbial diversity

Lactobacillus
dominance

- ®

Lactobacillus dominance
Low microbial diversity

High microbial diversity

@

Glycogen and
vaginal pH @ @ ; @
Low glycogen Glycogen accumulation Low glycogen High glycogen
Elevated pH (>4.5) Low pH (3.5-4.5) Elevated pH (>4.5) Low pH
Stratified squamous
. epithelium

Vaginal i 7p7 — < e S e s a2 = — -
epithelium SoEE e e e e e T A e e e e T e o
and mucus SlolooooooooooE 5 .

Thick epithelium with multiple layers of Thin epithelium
intermediate and superficial epithelial cells ~ Thin layer of mucus
Thick layer of mucus Atrophy

Thin epithelium
Thin layer of mucus

birth puberty
Estrogen Q@
level v

Epithelium
restoration

MHT

perimenopause/
menopause

v
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Optimal vaginal microbiome during L crispatus
reproductive age

1

T
pH

Optimal vaginal microbiota is: community roups [ | @043
P LR IR B. goite
. . . . W >55
» characterized with low diversity Nugent Score Nugent Score
_ , _ o aUEES I I Il =5
» dominated by Lactobacillus species plcrispates) 1 W I w70
L. gasseri
o
* low pH between 3.8 -4.5 R i
Megasphaera
Sneathia I -
Atopobium | 2
. Sireptococcus I| g
Community State Types™. Diatister s 3
Lachnospira ?.. 8
* CST 1 - L crispatus dominated; most associated with health Anaerococcus g
Peptoniphilus 8
. . . Eggerthella
CST 2 — L. gasseridominated Finegoldia
] _ _ Rhodobaca |
« (ST 3 - L inres dominated; benefits under question Anaerotruncus
Ureaplasma |
o i . . _ . . 2.3 Mycoplasma |
CST 4 - high diversity, non-Lactobacillus dominated Aerococcus |
) . . Parvimonas
* CST 5 — L jenseniidominated Staphylococcus |
Corynebacterium
Research has built ups since 2011 now each of the CST has been Lo
leldE‘d Into Schategorles Community groups I T
- C.
1. Ravel, J. etal. Proc Natl Acad Sci US A 108, 4680-4687 (2011) g? 1
2. Verstraelen, H. et al. Journal of Lower Genital Tract Disease 26, 73 (2022) z -4

3. Gajer, P. etal. Sci Trans| Med 4, 132ra52 (2012)
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Vaginal microbiome: prepuberty/premenarche @ L

Longitudinal research shows transition of vaginal

&
microbiome from premenarche (~11y/0) to post- oS 10+ G| ;]
menarche?, =

. - . . == £ |
BV-like microbiome gradually shifts toward an adult-like o | .
Lactobacillus-dominated microbiome: cg- S —
"
* Inalmost all girls the microbiome changed to 5 o
Lactobacillus-dominant after menache. In some T oo | g ©
girls already at baseline “’ =
. E UJ
— L)
» Transition occurred before or shortly after Lo, " = 5 -
menarche e _5- [ §
o ]
» \Various trajectories occur, e.g. L. iners- T
dominated to L crispatus-dominated. S
O _10 - B 4 =
— 1 1 I 1 I I I I
2 3 4 5 2 3 4 5
Tanner breast stage Tanner breast stage

1. Hickey, R.J. et al. mBio (2015)
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Vaginal microbiome: postmenopausal

Estrogen levels strongly affect the vaginal microbiota’23.

Differences between'?
* Premenopausal
* Postmenopausal

* Postmenopausal with hormone replacement therapy

Postmenopausal women had:

Much more diverse microbiome without a single
dominant species and few lactobacilli

High prevalence of CST-IV

10x lower total abundance

1. Gliniewicz, K. et al. Frontiers in Microbiology 10, (2019)
2. Verstraelen, H. et al. Journal of Lower Genital Tract Disease 26, 73 (2022)
3. Chen et al Microorganisms (2025)
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Relative abundance

1.004
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Association of Vaginal Microbiota With

Genitourinary Syndrome of Menopause’-2

» Low-Lactobacillus communities (CST-1V) nearly doubled
after menopause

+ Strong association between estrogen deficiency and CST-
|\ states

* Women with Lactobacillus-dominated CSTs associated with
lower odds of vaginal atrophy and GSM symptoms
compared to women with CST-IV.

L crispatus (CST-1) ~75% lower odds of vaginal atrophy

* The women with the worst vaginal dryness scores were
those with CST-IV communities.

1. Shardell et al 2021 J. Gerontol A Biol Sci Med Sci. doi: 10.1093/gerona/glab120
2. Waetjes et al 2023 Menopause doi: 10.1097/GME.0000000000002263
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CST

Menopause Stage
Vaginal Atrophy
Vaginal Dryness
Urinary Incontinence
Low Libido

Color Key
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Microbiome
Center
. | m Post
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Association of Vaginal Microbiota With

Genitourinary Syndrome of Menopause’-2

* Postmenopauze women dominate by CST-IV reported the
lowest libido. Women with microbiota dominated by L.
gasseriand L. jenseniihad the lowest odds of low libido.

» \Vaginal dryness and low libido were strongly associated
statistically

* Postmenopausal women whose microbiota stayed
consistently Lactobacillus-dominated across visits had a
lower odds of urinary incontinence

* Low-Lactobacillus CST-IV were associated with vaginal
dryness, irritation, burning, dyspareunia and vaginal
atrophy markers

1. Shardell et al 2021 J. Gerontol A Biol Sci Med Sci. doi: 10.1093/gerona/glab120
2. Waetjes et al 2023 Menopause doi: 10.1097/GME.0000000000002263
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Vaginal
suppositories
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' Vaginal epithelium

Bacteriocin,
Biosurfactants ,

Probiotics potential in the vaginal niche
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Microbiome Center vaginal suppositories (g2 Microbiome

Contains three active strains:
*Lactobacillus crispatus SP28 (2.5x10° cfu/piece)
*Lactobacillus crispatus LCRO1 (2.5x10° cfu/piece)
*Lactobacillus acidophilus La02 (2.5x10° cfu/piece)

Matrix from cacao butter with coconut butter.

Available as 30 vaginal suppositories for EUR 81 (excluding
VAT and transport)

Includes leaflet with clear instructions
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Case report 1: post-menopausal R S

Woman, 75 years old

* Recurrent UTls: complaints of dry vagina, slight burning sensation vagina Caca tenoit »
(not when urinating), dyspareunia, urine stick nitrite pos port e

presentation

» Bowel: flatulence, diarrhea, histamine symptoms (headache, fuzzy, tired).

* Treatment: vitC, cranberry, D-mannose, solidago. casereront || oeness
* Gut microbiome: MyOwnBIlend after which bowels improved (headache @~ @ &= & = D Treatment
and fatigue were gone) but vaginal complaints not yet.
__________________ Follow-up
 \/aginal microbiome analysis requested. . @ .
» Awaiting results: Vagifem (estrogens), probiofem Bonusan inserted

vaginally.
* Results analysis.
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Datum monsterafname 14.09.2022 00:00 Gevalideerd door Thomas Gugerel Uitslagstatus Eindbericht
Materiaal AB Gevalideerd op 22.09.2022 Uitslagstatus op 22.09.2022
Test Ultslag Eenheld Normberelk Vorig onderzdek
[ vagineal microbloom ]
Kenmerken van vaginale afschelding
pH-waarde 7.0 40-44 | »
Diversiteit
Diversiteit 4,55 <0,90 -

8
NA)MGSEQ

De diversiteit in de vaginale microbiota kan van mens tot mens
)_/er_schillen. Een lage diversiteit s is een teken van een gezonde Grad 4 5
)

fy ische vaginale . Een hoge diversiteit kan op
mycoses, pathogene bacterién of seksueel overdraagbare
aandoeningen wijzen.

[ Vagina type / Community state type (CST)

e
NAINGSEQ
De samenstelling van de vaginale microbiota kan in verschillende groepen verdeeld

worden, de zogenaamde vagitypen. De vijf vagitypes |, Il, lll, IV en V worden :
onderst:heideng door de domlgntgrende Iactébac%lt}/s species. Vaglnaltyp I »

Bacteriéle vaginose-score

<5 1 =
Aan de hand van de BV-score wordt de vaginale microbiota beoordeeld op een
bacteriéle vaginose (BV). Voor deze beoordeling wort gekeken naar de fysiologische BV Score
lactobacillen flora, de anaerobe begeleidende flora en de BV-geassocieerde flora.

< 5 normaal 8
5-8 intermediair
> 8 positief
[ H202-0pbouw |
H202 synthese index 1,00 >4 |
[ Lactobacillus (meest voorkomende spp.)
Lactobacillus crispatus 0,00 %
Lactobacillus gasseri 0,00 % 1
Lactobacillus jensenii 0,00 % NAIMGSEQ
Lactobacillus iners 0,00 % NAMGSEQ
Lactobacillus (totaal) 0,0 % >70,0 1 Naywoste
AB=Abstrich *Externe analyse (R), A) geaccrediteerd NA) niet geaccrediteerd
Microbiome Center . NL-.. Seite 1 von 2

vouliaanm Gooiaunt vivuweiyn Iyanysuawan 1muo.cvee
Test Uitslag Eenheid Normbereik Vorlg onderzogk:.
Bacterlén geassoclesrd met bacteridle vaginose |
Atopobium vaginae 0,00 % <001 1 e ) m e
BVAB*-1 0,00 % <001 1 “
BVAB*-2 0,00 % <001 1
BVAB*-3 0,00 % <0,01 1
Bacteroides fragilis 0,00 % <0,01 1
Gardnerella vaginalis 0,00 % <0,01 1
Megasphaera spp. 0,00 % <001 | 1
Eggerthella spp. 0,00 % <001 I I
Aerococeus christensenii 0,00 % <om I s
Dialister micraerophilus 0,55 % <001 1 i AT MG \: i
Prevotella spp. 23,03 % <001 1 st
Dialister invisus 0,56 % <001 1 ot
Mobiluncus spp. 0,00 % <001 | I . it
Anaerococcus spp. 1417 % <001 1 P
Bacteroides spp. 12,10 % <001 1 e \,’2
Corynebacterium spp. 4,68 % <001 1 e
Escherichia spp. 12,02 % <001 1 i s
Finegoldia spp. 2,09 % <om 1 e
Gemella spp. 0,00 % <001 I I e
Lachnospiraceae 0,60 % <001 1 > M(.\:
Mycoplasma spp. 0,00 % <001 I "G \fz
Parvimonas spp. 0,00 % <001 I i
Sneathia spp. 0,00 % <0.01 I i oata
Streptococcus spp. 0,00 % <001 1
Ureaplasma spp. 0,00 % <0,01 1
Veillonella spp. 0,00 % <001 I
Overig 30,16 %
Candidiasis
Candida albicans negatief negatief 1 . N
Candida dubliniensis negatief negatief 1 . R DD‘:
Candida glabrata negatief negatief 1 . st
Candida krusei negatief negatief 1 . . E;:
Candida lusitaniae negatief negatief 1 = ¥
Candida parapsilosis negatief negatief 1 . e
Candida tropicalis negatief negatief 1 s

AB=Abstrich

*Externe analyse (R), A) geaccrediteerd NA) niet geaccrediteerd

Microbiome Center . NL-..

Seite 2 von 2
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Case report 1: post-menopausal @ Microblome

Started MC vaginal suppositories

Feels almost normal now, almost no more complaints vaginally.

Personally feels suppositories have done a lot.

Repeat measurement

The contents of this document are property of Microbiome Center and are classified as confidential. Neither the document, nor parts thereof may
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Datum monsterafname 10.02.2023 00:00 Gevalideerd door Dr. med. univ. Vilmos Fux Uitslagstatus Eindbericht
Materiaal AB Gevalideerd op 20.02.2023 Uitslagstatus op 20.02.2023

Test Uitslag Eenheld Normberelk Vorlg onderzoek:

Vaginaal diagnostiek

Vaginaal microbioom
Kenmerken van vaginale afschelding

pH-waarde 4.4 40-44 1 I 7.0 5

Diversiteit

Diversiteit 0,15 <0,90 1 I .55 A MasEQ
45 NamesEa

De diversiteit in de vaginale microbiota kan van mens tot mens

verschillen. Een lage diversiteit s is een teken van een gezonde Grad

fysiologische vaginale microbiota. Een hoge diversiteit kan op

mycoses, pathogene bacterién of seksueel overdraagbare )
aandoeningen wijzen.

[ Vagina type / Community state type (CST)

v NA) MGSEC
De samenstelling van de vaginale microbiota kan in verschillende groepen verdeeld )
worden, de zogenaamde vagitypen. De vijf vagitypes |, Il, lll, IV en V worden .
onderscheiden door de dominerende lactobacillus species. Vaginaltyp
Bacteriéle vaginose-score
<5 1 s wewcsta
Aan de hand van de BV-score wordt de vaginale microbiota becordeeld op een
bacteriéle vaﬂinose (BV). Voor deze beoordeling wort gekeken naar de fysiologische BV Score
lactobacillen flora, de anaerobe begeleidende flora en de BV-geassocieerde flora.
< 5 normaal 4
5-8 intermediair
> B8 positief
[ H202-0pbouw |
H202 synthese index 6,00 >4 1 1,00
[ Lactobacillus (meest voorkomende spp.) |
Lactobacillus crispatus 98,92 % - 0,00
Lactobacillus gasseri 0,00 % 0,00 -
————
Lactobacillus jensenii 0,00 % 0,00 -
Lactobacillus iners 0,00 % 0,00 [
Lactobacillus (totaal) 98,9 % >70,0 1 0,0 A MGSEQ
AB=Abstrich *Externe analyse (R), A} geaccrediteerd NA) niet geaccrediteerd
Microbiome Center . NL-. . Seite 1 von 2

Test Uitslag Eenheid Normbereik Vorig onderzogk:
Bacterién geassocleerd met bacterile vaginose |
Atopobium vaginae 0,00 % <001 1 0,00 :
BVAB*-1 0,00 % <001 1 0.0 i
BVAB"-2 0,00 % <001 I 000 o
BVAB*-3 0,00 % <001 1 0.0 i
Bacteroides fragilis 0,00 % <0.01 I 0.00

Gardnerella vaginalis 0,00 % <0,01 1 0,00
Megasphaera spp. 0,00 % <0,01 1 0,00

Eggerthella spp. 0,00 % <001 I 6.00 e
Aerococeus christensenii 0,00 % <0,01 I 000 o
Dialister micraerophilus 001 % <001 I 0.5 alente
Prevotella spp. 0,04 % <001 I 203 i
Dialister invisus 001 % <001 1 055 e
Mobiluncus spp. 0,00 % <0,01 1 0,00 iy
Anaérobe bacterién

Anaerococeus spp. 0,20 % <001 I 1417 it
Bacteroides spp. 0,00 % <001 1 1210 v
Corynebacterium spp. 0.00 % <0,01 1 4,88 a @:;;
Escherichia spp. 0,00 % <001 I 12,02 e
Finegoldia spp. 0,02 % <0,01 1 209 I
Gemella spp. 0,00 % <001 I 0.00 Ay g »/j
Lachnospiraceae 0,00 % <001 1 0.80 e
Mycoplasma spp. 0,00 % <001 1 0,00 e
Parvimonas spp. 0,00 % <001 1 0.00 s
Sneathia spp. 0,00 % <001 1 o.00 i
Streptocaceus spp. 0,00 % <0.01 1 0,00 -
Ureaplasma spp. 0,00 % <001 1 0.00 8 wesEa
Veillonella spp. 0,00 % <001 1 0.00 o wesea
Overig 081 % S ) e
=

Candida albicans negatief negatief 1 negalv
Candida dubliniensis negatief negatief 1 . negativ \_‘P;;
Candida glabrata negatief negatief 1 . negativ

Candida krusei negatief negatief 1 . negativ

Candida lusitaniae negatief negatief 1 . negativ e
Candida parapsilosis negatief negatief 1 . negativ \,M/ :
Candida tropicalis negatief negatief 1 . negativ -

AB=Abstrich

“Externe analyse (R), A) geaccrediteerd NA) niet geaccrediteerd

Microbiome Center . NL-. .
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Why look beyond the vagina?

Menopause is a systemic transition, and the gut microbiota may

contribute to symptom development

During menopause estrogen decline affecting multiple body systems

Gut microbiota interact with:
» estrogen metabolism
* inflammation
* metabolism
* brain signaling

Emerging concept: gut—brain—vagina axis — help maintain systemic and

urogenital health in ageing women.

1. Laniewski et al 2022 Nat Microbiol doi: 10.1038/s41564-022-01071-6
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Menopause alter the gut microbiota @ Microbiome
agm Cent
com POSltlon Hormonal and Lipid Shifts ~ Metabolic Response e

)
g ESTROGEN | @)

s [l

Target microbiome studies suggest menopause is associated
with shifts in gut bacterial composition and correlations with
hormonal and metabolic markers, supporting a gut—
endocrine interaction model.

" . . 4LoL8 CHOLESTEROL
Menopause transition was associated with:
1 cholesterol and lipid changes Q’LDL/HDL —>| UREA Kgg ALP
* 1 metabolic markers (urea, uric acid, ALP) LIPIDFRACTIONS| & .
* hormonal decline (estrogen, DHEAS trends) )

In postmenopausal women

* 1 Clostridium was associated with lower estradiol levels,
suggesting an estrogen depletion

* | Lactobacillus was associated with higher urea -
metabolic stress marker

» | Bifidobacterium was associated with bone turnover
marker (ALP)

@ LOWER ESTRADIOL
(Estrogen Depletion)

S\ | Bl HIGHER UREA
actobacitius (Metabolic Stress Marker)

HIGHER ALP
1. deSilvaetal, 2022 BMC Women's Health https://doi.org/10.1186/512905-022-02063-8 (BOHC Turnover Marker)
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Gut microbiota and metabolomics in @ e
postmenopausal women Center

Metabolomic Analysis (Post- Menopause)

Tryptophan Metabolism | Tyrosine Metabollsm
Menopause-associated hormonal changes were linked to altered gut = Twptophan 2 /N
microbiota composition, linked to SCFAs production L ' Hog\ﬁ © o :}"éa w
HN N N R\ y
) ) . . ) Tryptophan i CEC Tyrosine - [ g /
Women with higher Follicle-Stimulating Hormone (FSH) more commonly Serotonln Neumt?an's"mmers Dopamine ~ Dopamine
rted hot flash i in.
reported hot flashes, sweating and bone pain Oilcome Oiiteoma
Metabolomic analvsis showed alterations in stool levels of » Reduced Serotonin Synthesis | * Reduced Dopamine Synthesis
ysIs Showed afterations in stool [evels of: » Impacts Mood Regulation '+ Impacts Stress Response
* tryptophan metabolites « Sleep Disturbances, Anxiety | * Cognition & Mood
* tyrosine metabolites = - —
« lipid metabolites Lipid Pathways
Lipid Pathways _ﬁo_
Lipid Pathways % >— ¢ —= Lipid
k— € Alpha-Linolenie Acid (ALA)  ipid — o Pellway
ol it Pathwaton [ %u
Pathwaton | & Outcome
: - - : ol « Altered ALA Metabolism
Ratlongl to |nc.Iude metabolites analysis for women Bone % X + mpalred Bone Heath
during perimenopause and postmenopause L * Increased Inflammatory Regulation
Findings Show Gut Microbiota's Key Role In:
1. Xieetal, 2024 BMC Women's Health https://doi.org/10.1186/512905-024-03448-7 Neg;(r)sgg)orﬁ;lne .\‘ : |nfslzfsffslr2;f0n = :lfl't:]%a::zgg;;llfske
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The advice aid contains an easy way to use the

relevante Metabolit

Histamin 0.6
Tryptophan 13,9
Serotonin 34
GABA 3
Aminosauren (Vorstufen)
Tryptophan 13,9
Tyrosin 48
Phenylalanin 28
Toxine
Tryptamin 0,61
Indoxylsulfat 3,25
p-Cresol Sulfat 8,92
Kynureninséure 3,59
Summenparameter
Toxin- Score 20
Indolderivate (AhR-Agonistsen)
Indolpropionat (IPA) 1,94
Indol-3-Essigséure (IAA) 14,4
Indolaldehyd (IAld) 0,49
Tryptamin 0,61
Indol 77,2
Indollaktat (ILA) 1,50
Kynureninsaure 3,59
Summenparameter
AHR-Score 78
Gallensauren (GS)
Konjugierte / freie GS 32
Desoxycholsaure (DCA) 627
Zytotoxische / protektive GS** 59,21
“*DCA/UDCA
Gesamtsumme Gallensauren 1035

Der Inhalt dieses Dokuments ist Eigentum des Microbiome Center und wird als vertraulich eingestuft. Weder das Dokument noch Teile davon diirfen ohne ausdriickliche schriftliche Genehmigung des Microbiome Center verdffentlicht, reproduziert,

umall
pmoll
pmolil

pmolil

pmol/l
pmol/l

pmol/l

pmol/l
pmol/l
pmol/l

pmol/l

Index

pmol/l
pmolfl
pmol/l
pmol/l
pmol/l
pmol/l

umol/l

Ratio
pmol/l

Ratio

pmol/l

metabolome data

>145 [
>s50 [ |

~ Metabolome (6)
>35 [ I

Erhdhtes Histamin
0,05-19,99

<02 Erniedrigtes Serotonin

Erhohtes serotonine

<3

Erniedrigtes GABA

Erhdhte toxische

Metaboliten
> 0,35
0,05-19,99

-0 Agonisten

>14

0,1-7.49 1
>0 [ | -

2-20 [ |
175-2500 [ 1

<67 1

630-4125 1

Ungleichgewicht der AhR-

= w ] o o
< < < < <

Microbiome
Center

Liegt in der Metabolomanalyse ein erhéhter Histaminspiegel vor? 0 = Keine Erhéhung; 1=
ein bisschen; 2 = Erhdhung; 3 = starke Erhdhung; 4 = sehr starke Erhdhung.

Liegt in der Metabolomanalyse ein erniedrigter Serotoninspiegel vor? 0 = keine
Erniedrigung; 1 = ein bisschen; 2 = Erniedrigt; 3 = stark erniedrigt; 4 = sehr stark
emiedrigt.

Liegt in der Metabolomanalyse ein erhéhter Serotoninspiegel vor? 0 = Keine Erhdhung; 1
= ein bisschen; 2 = Erhdéhung; 3 = starke Erhohung; 4 = sehr starke Erhdhung.

Liegt in der Metabolomanalyse ein emiedrigier GABA-spiegel vor? 0 = keine Emiedrigung;
1 = ein bisschen; 2 = Emiedrigt; 3 = stark erniedrigt; 4 = sehr stark erniedrigt.

Liegen in der Metabolomanalyse erhéhte toxische Metaboliten vor? 0 = Keine Erhéhung; 1
= ein bisschen; 2 = Erhdhung; 3 = starke Erhdhung; 4 = sehr starke Erhdhung.

Liegt in der Metabolomanalyse ein Ungleichgewicht der AhR-Agonisten vor? Dies kann
auftreten bei erniedrigtem IPA, 1AA, 1Ald, Indol oder ILA, erhdhtem Tryptamin oder
Kynurensaure, oder in geringerem Malie bei erniedrigtem Tryptamin oder Kynurensaure. 0
= kein Ungleichgewicht; 1 = ein bisschen; 2 = Ungleichgewicht; 3 = starke
Ungleichgewicht; 4 = sehr starke Ungleichgewicht.
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The estrobolome — the link between I
the gut microbiota and estrogen Center

* Ovaries
* Adrenalgland ——» o @)
+ Adipose tissue

Blood vessel

A

Hepatocyte

Liver — estrogens inactivated and excreted into the gut

\ be
. . °* 8
Gut bacteria reactivate estrogens O 'elucummd%[ P
* regulate if estrogen is eliminated or recycled L::e""
° . . . . . . . Estrogen
recycling loop (enterohepatic circulation) is a major determinant of e
overall estrogen exposure plecan!
@ Ppgucuonidase(©us)  f S
® sitwe & S| e
Active estrogens are reabsorbed into circulation and can bind to = '
eStrOgen receptors In: L lGlucuronldhﬁ!;:f:\““.". Enterohepatic recirculation
* Brain 7 mood, cognition wer | o
* Cardiovascular system — vascular function ;
* Metabolic tissues — insulin sensitivity | Gall bladder
* Bone 7 inhibits bone resorption Bilary excretion
* Vaginal epithelium — maintains tissue + microbiota
Gut
X O imson Firmicutes, Bacterioidetes modify
SCFA . i, .' - };:_4- pithein --...-...,__:‘ estrogen availability >
Droduc(ion/' “Tale 0 U ‘ / ‘
......... GUS @

! ! ! Y ‘ Gﬁorinated =) 2 @

einforce gut barrier estrogen ;

R(SC'FA-mgedi:ted) $ ° a WS ® S

1. Lim etal, 2026 Nutrients https://doi.org/10.3390/nu18071052 Eacalexcretion gl;tzmﬁ:) 2

Estrogen sulfate
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The estrobolome and menopause
symptoms

NORMAL CONDITION

B-glucuronidase enzyme activity 1

lower l Deconjugated form 1 A
Estrogen reabsorption 1
Circulating estrogen 1
Gut microbiota (the estrobolome) contribute to Esroger e or t e
igner j Conjugated form 1 ',"/

menopausal symptoms

Estrogen excretion T

Gut microbial diversity Circulating estrogen |

and composition alteration

VVasomotor symptoms

Homeostasis
of circulating
estrogen level

Healthy ;:ondition

Mood/sleep
Metabolic dysfunction
Bone health

Vaginal health (Genitourinary Syndrome of
Menopause)

During Menopause = —

1. Huetal, 2024 Gut Microbes https://doi.org/10.1080/19490976.2023.2236749

&
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/Probioﬁcs and Menop s,

Restore .
Microbiota .

Reduce
Symptoms
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. Gut Health
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Oral probiotics
targeting the gut
during menopause
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Probiotic Potential

Improve clinically relevant symptoms linked to
menopause

« \Vasomotor symptoms
* Metabolic Health

* Bone Health

* Brain Health

« Vaginal Health

Microbiome

Probiotics

@ vasomoror METABOLIC

sweows - Jnn Menopause | e

(e.g., hot flashes,

night sweats) P ° Is':,l,);)t\il;xnsu"n
e Modulating the gut-whole body axis
- £ et S Supports health
Y for better health in midlife @ wl;?gr?t .
e

(/) ; 4 *© \ MICROBIOTA Reduces
* Reduces frequency .\\-K«’ "“\‘ ‘ © 5 }.-MODULATION inflammation
- ~ ) Restores microbial

and severity v | |

* Improves quality
of life

Improves intestinal

balance and diversity s
permeability

©)

SUPPORT FOR IMPROVED
ESTROGEN INTESTINAL
METABOLISM { BARRIER
Modulates estrogen Enhances barrier
metabolism and integrity and
recirculation ) / reduces permeability
THE GUT /
Central hub of health "%
/ \ in menopause
BRAIN HEALTH @ BONE HEALTH
AND MOOD : ,

REDUCED
Improves INFLAMMATION

poad Lowers systemic : Facilitates bidirectional ($2) Helps maintain
Reduces inflammation and communication \ ‘/é /' bone density

depression oxidative stress between gut and brain
( m \ Reduces

N
: @ Reduces ¥ ) bone loss
anxiety 3
Probiotics support the gut-whole body axis, / @ Lowers
/

Improves addressing multiple pathways to improve \ ' fracture risk
\ health outcomes in menopause.

sleep qual'p

v Evidence suggests probiotics may be a safe and effective adjunct strategy to support

GUT-BRAIN
AXIS

symptom relief and long-term health in menopausal women.
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Probiotic Potential

@ VASOMOTOR

SYMPTOMS

(e.g., hot flashes,
night sweats)

Improve clinically relevant symptoms linked to
menopause

+ Reduces frequency
and severity

« Improves quality

Probiotics
in Menopause

®
Modulating the gut-whole body axis
for better health in midlife

/// \\
/// © \  MICROBIOTA
-4 Y@ » }--MODULATION
\ A" v | 3 3
\ § o / Restores microbial
\\u @)' // balance and diversity

METABOLIC
HEALTH

Improves insulin
sensitivity

\ Supports healthy
/ weight
Reduces
inflammation

\ Improves intestinal
/ permeability

of life
* Vasomotor symptoms B
« M lic Health PN By
etabO C SUPPORTFOR  / ‘ \ IMPROVED
ESTROGEN % \ o] INTESTINAL
ABOLISM \ | ) = = | BARRIER
¢ Bone Health Modulates estrogen \_ / S T/ Enhances barrier
metabolism and N0 — integrity and
recirculation \ ) / reduces permeability
* Brain Health THE GUT
Central hub of health
. in menopause e B
/ b A" [ \
« Vaginal Health @ eranHEATH ) AR @) BoNE HEALTH
AND MOOD \ y P / !
‘ REDUCED | | T | | GUT-BRAIN
Improves INFLAMMATION \ N/ / SR, A
mood Lowers systemic \\,;/ /" Faciltates bidirectional Helps maintain
Reduces inflammation and communication bone density
depression oxidative stress between gut and brain
Reduces
Reduces - bone loss
anxiety /
Probiotics support the gut-whole body axis, Lowers
Improves ‘ ‘ addressing multiple pathways to improve fracture risk
sleep quahp health outcomes in menopause. \
v Evidence suggests probiotics may be a safe and effective adjunct strategy to support
symptom relief and long-term health in menopausal women.
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Microbiome

Vitamin K2 booster Center

* This booster contains 4 strains: MK4 | MKS | MK6 | MK7_ | MK8 | MK9 | MK9-4H | MKTO
e Lactobacillus brevis \W63, B.subtilis W201 01 |04 [1059]19 0.2
* Bacillus coagulans W64, P. freudenreichii W200 0.2 002 |03 |[20,1 |1040
* Propionibacterium freundenreichii\N200, B. coagulans Wé4 o1l o1l 2371 13| o 01
*  Bacillus subtilus W201 L. brevis W43 0,01 | 0,004 | 0,007
i i i Vitamin K2 Control Mean Diff Mean Diff
* These strains are selected for their capacity to produce Study or Subgrou Mealnamlsn[) Total Mean onsrg Total Weight :v.e ;:nao:ur;r;sea Year w.;::aonf.r:::ecu
. . . . . 1.1.1 patients without ost i
vitamin K2 in various SUbt\/pES (flg)1 Binkl:yaela’:.72\;lll e emm;l:z 126 04 284 128 192% -0.36(-1.07,035) 2009 -
. . - Je etal. [34] 132 534 18 -1.04 500 27 124%  2.36(0.77,5.49] 2011 S
+ Vitamin K2 produced by bacteria in the gut can be absorbed Subtotal (95% CI) 144 156 316%  0.56(1.96,3.08] -
. _ _ Heterogeneity: Tau®= 2.36; Chi= 2.7, df= 1 (P = 0.10); F= 64%
and contributes to vitamin K2 use by other commensals?3 Testfor overail effect Z= 0.43 (P= 0.67)
. . . . . 1.1.2 patients with osteoporosis
* Evidence for therapeutlc uses of vitamin K2: Shiraki et al. [11) 14 07 105 -18 06 100 198%  3.20(3.02,3.38 2000 .
) . . lwamoto et al. [18] 149 145 21 -044 386 29 17.3%  1.93(0.39,3.47) 2000 ==
» Osteoporosis (meta-analysis of RCTs, fig)4 Ushiroyamaetal. 40] 41 588 31 0115 307 32 149%  398[1.66,6.31) 2002 —
. ] . Purwosunuet al. [39) 14 53¢ 33 0 1 30 164%  1.40[-0.46,326] 2006 -—';
Subtotal (95% CI) 190 191 684%  2.70[1.72,3.69]
> Arterial stiffness Heterogeneity: Tau®= 0.53; Chi*= 6,58, df= 3 (P = 0.09); F= 54%
> GI\/cemic control / T2DM6-8 Test for overall effect: Z = 5.38 (P < 0.00001)
P Total (95% CI) 334 347 100.0%  2.01[0.21,3.81] -
> Depressmn Heterogeneity: Tau®= 4.26; Chi*= 96.95, df= 5 (P < 0.00001); = 95% bt 3 i—
Test for overall effect: Z= 219 (P =0.03)
 Typical use: patients with osteoporosis or atrial stiffness Testfor subaroud diferences: Chi= 2.42. df=1 (P = 012, = 58.6% VPN SO L S
. . . . Fig. 2 Forest plot of the medium-term follow-up of vertebral BMD changes, showing a significant improvement of vertebral BMD in osteoporosis
combined with metabolic d\/SfU nction subgroup analysis and overall effect for vitamin K2 over control group
1. Proprietary data
2. Walther, B. et al. Adv Nutr 4, 463-473 (2013)
3. Halder, M. et al. Int J Mol Sci 20, (2019)
4. Huang, Z.-B. et al. Osteoporos Int 26, 1175-1186 (2015)
5. Knapen, M. H. J. et al. Thrombosis and Haemostasis 113, 1135-1144 (2015)
6. Rahimi Sakak, F. et al. European Journal of Nutrition (2020)

7. Karamzad, N. et al. Diabetes Metab Syndr Obes 13, 2239-2249 (2020)
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Probiotic Potential

Improve clinically relevant symptoms linked to

menopause

\Jasomotor symptoms

Metabolic Health

Bone Health
Brain Health

Vaginal Health

Microbiome
Center

€) vasomoTor
~ SYMPTOMS

(e.g., hot flashes,
night sweats)

» Reduces frequency
and severity

* Improves quality
of life

SUPPORT FOR
ESTROGEN
METABOLISM
Modulates estrogen \_
metabolism and \
recirculation

/¢ o BRAIN HEALTH o
AND MOOD

@ Improves
mood
j Reduces
4 depression
D
Reduces
anxiety

o
\_ g

Probiotics
in Menopause

Modulating the gut-whole body axis

REDUCED
INFLAMMATION
Lowers systemic
inflammation and
oxidative stress

THE GUT

N, Central hub of health 4
in menopause _g*

\ = / =N % ¥ ‘ L
. Q | GUT-BRAIN
@ \ .- N ] AXiS

for better health in midlife

MICROBIOTA

.. MODULATION

Restores microbial
balance and diversity

Facilitates bidirectional
communication
between gut and brain

Probiotics support the gut-whole body axis,
addressing multiple pathways to improve
health outcomes in menopause.

y

-

Improves insulin
sensitivity
Supports healthy
weight

Reduces
inflammation
Improves intestinal
permeability

~

METABOLIC
HEALTH

== /

\

IMPROVED

| INTESTINAL
/ BARRIER

~~ "\ Lowers

Enhances barrier
integrity and
reduces permeability

BONE HEALTH

Helps maintain
bone density

Reduces
bone loss

1 8w p
fracture risk S

v Evidence suggests probiotics may be a safe and effective adjunct strategy to support

symptom relief and long-term health in menopausal women.
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L. plantarum P-8 Center

24.0 -
* The Lactiplantibacillus plantarum P-8 is isolated from a 35, 5§ 2000
traditional fermented dairy product from Mongolia. _E%u.n 53 1500
. . § % 150 §§ 10.00
* A well-designed RCT shows an effect on depression, stress - -
and anxiety?, which is expected to be caused by changes in Y ™ M M
microbial production of neuro-active substances such as
18.00 C 52.00
3 =
GABAS, ._Ez 15.00 E 42.00
v £ 1200 e
« In addition, there is evidence for: 2% oo - et
) 28 oo % 22.00
* |IBS 3.00 12.00
wo wa ‘We wi2 wo wa Ws wiz
Week Week

* Anti-inflammatory effect*2

. . 5 15.00
 Increasing sIgA excretion g
g 12.00
. . . E a
* Reduction of bile acids® S5 s
i
= 600
g3
3.00
wo w4 wa Wiz
Week
Bao, Y. et al. Ann Microbiol 62, 1311-1320(2012) Fig. 2. Effects of a 12-week administration of probiotic L plantarum P8, PB (---) or placebo {—! on the total scores of (A) siress based on the PS5-10 questionnaire (W: P < 0L001, T:
Lew, L.-C. et al. Clin Nutr 38, 2053-2064 (2019) :: =3.;:f;x::’: =I}Df;?li]. [E;I][s;;;-ss (W: P é[ﬂ.\gﬂ;. TDPI}[; [;013)11 Lx:;’s ]q_:\‘\?iﬁi}).l}[_l;:;?.;l)nsleg (W : <D2;]Slﬂzl': P =_|1[J??__ T}t‘;tl': II= I}TIL:II]] [9[3?;' scnre;E(W: P < 0001, T:
. = 0,054, T¥W: P = 0. an epression (W: P < 0.001, T: P = 0.163, TxW: P = 0. ased on the questionnaire. P-values indicat ifference between treatment
Ma, T. et all' Neurobiol Stress 14, 100294 (2021) groups at individual time points. Results are expressed as mean; error bars (SEM); n = 103. Repeated measures ANOVA provided statistical significance on W: effect of weeks; T:
Xu, H. etal. EurJ Nutr (2020) effect of treatment groups P8 and placebo; TxW: interaction between weeks and treatment.

Wang, L. et al. Nutrition 30, 776-783.e1 (2014)
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L plantarum DR-7 Microbiome

Center
All subjects 8 All subjects
» The Lactiplantibacillus plantarum DR-7 is isolated from fresh %s 8 gﬁ 6
. . . T i
cow'’s milk in Malaysia™. gg 6 35 .
E
e 82
* A well-designed RCT shows a convincing effect on stress and gg : g{g 5
. . . . . . s
anxiety?. Mechanistic evidence suggests that this is induced il gg il']"
- - . . . o —_ L . —1
via pathways of serotonin and oxidative ageing?. S eetd ecel Wk 5 S
- . . . ) 12 All subjects 20 All subjects
 Inaddition, based on metabolites analysis the and integration _ -
. . . . 2;}‘ 10 P=0.024 =g 25 P=0022 P=0044
of Biovis metabolites measurements the strain can increase §$ 23 2
. o2 8 B
serotonin 83 5=
1 e °
. . 8 il
« Thereis also evidence for: 8 % 4 g@ =
_ _ , §§ 2 §8 5
» Upper respiratory tract infections®> 5 ST,
week4  week8 week 12 week4  week8  week 12
° -1 2-4
Anti-inflammatory effects 5 Allsubjecis EIDR7 C)Placebo
* Increases AMPK activity'6-8 S5 10
3% P=0017 P=0.083
B 8
s 6
£8
83 p
Lew, L.-C. et al. Korean J Food Sci Anim Resour 38, 350-361 (2018) 8 %"
Chong, H.-X. et al. Benef Microbes 10, 355-373 (2019) S’g 2
Zaydi, A. |. et al. Benef Microbes 11, 753-766 (2020) g o
Chong, H.-X. et al. J Dairy Sci 102, 4783-4797 (2019) 0 )|
Altadill, T. et al. Microorganisms 9, 528 (2021) week 4 week 8  week 12
Yap, P.-G. et al. Appl Biochem Biotechnol 191, 226-244 (2020)
Lew, L.-C. et al. IntJ Mol Sci 21, E5872 (2020) The contents of this document are property of Microbiome Center and are classified as confidential. Neither the document, nor parts thereof may
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10. Furnari, M. et al. Aliment Pharmacol Ther 32, 1000-1006 (2010)

PHGG

* This fiber is derived from the guar bean (Cyamopsis tetragonoloba)
and partially hydrolyzed enzymatically to make it less viscous’.

» This fiber is extremely well-studied, hundreds of clinical studies
have been conducted since 1970's.

« Different from most other fibers, PHGG has found to be
efficacious at daily doses of ~5g.
* Important therapeutic uses:
* Insulin resistance (dozens of studies, fig>3")
 IBS, abdominal pain, bloating®*>
» Constipation®’
* Diarrhea®?®
» Depression and anxiety'
« SIBO™

» Typical use: IBS and symptoms, SIBO, diabetes

Parisi, G. et al. Dig Dis Sci 50, 1107-1112 (2005)

Peterson, D. B. et al. Diabetic Medicine 4, 111-115 (1987)
Dall’Alba, V. et al. BrJ Nutr 110, 1601-1610 (2013)
Romano, C. et al. World J Gastroenterol 19, 235-240 (2013)
Niv, E. et al. Nutr Metab (Lond) 13, 10 (2016)

Ustiindag, G. et al. Turk J Gastroenterol 21, 360-364 (2010)
Polymeros, D. et al. Dig Dis Sci 59, 2207-2214 (2014)

Microbiome

Homann, H.-H. et al. JPEN ) Parenter Enteral Nutr 18, 486490 {1994) The contents of this document are property of Microbiome Center and are classified as confidential. Neither the document, nor parts thereof

Alam, N. H. et al. J Pedi Gas and Nutrition 31, 503-507 (2000)

11. Laajam, M. A. et al.Ann Saudi Med.10,.525-530.(1990)

Center
(a) GUAR PLACEBO
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b 16 - 3 ]
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g " g
% B ]
& 104 J a
s 1 £
‘8 4 e g
74 4
® 250 100 12.40 1270 & 210 1000 1.40 119 27 76 s00 568 5.58
+0.50 +0.42 +0.45 +0.53 +0 42 +035 *0.3% +0.30 +0.021 +0.16  +0.20 0.7
P<0.05% N.S. P<002 NS P<0.0I N.S
Figure 1. Individual changesin fasting plasma glucose (a). glvcosvlated hemoglobin (b). and cholesterol (c) in all 39 patients.
TaBLe 3. Clinical data on patients at the beginning and end of each trearment period.
Clinical Guar period Placebo period
variables B E Significance B E Significance
FPG (mmol/L) 12.50 = 11.00 = P < 0.05 124 =+ 12.7 % NS
0.50 0.42 0.45 0.53
HbAI (%) 12.10 £ 11.00 = P < 0.02 11.40 + 11.90 + NS
0.42 0.35 0.35 0.30
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Case 2 Metabolic syndrome + depression ) o

 lLady60vy/o
* Obese (BMI 36)

Case report Clinical
« Fasting glucose 8.2, HbA1c 45 " presentation
« Hypertension, kidney stones, UTls, fatique : ‘‘‘‘‘‘ Disgrosis
 Diverticulitis CASE REPORT |
* Hospitalized for dehydration ). y Treatment
* Sad mood/anxiety/depression g Follow-un

* Medication: Citalopram 10mg, Enalapril 5mg

L SER—— qﬁ Follow-up

* Answered positive on every Gl complaints question of the
Microbiome Center questionnaire:

» Abdominal pain, changing frequency, changing BSS type,
bloating, belching, pain after meal, fatty stools, food

intolerances, etc.
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Case report 2 Metabolic syndrome + depression

Tast Uitslag  Eenheid Vorig onderzoek
Fecesdiagnostiek
Mikrobioomanalyse PLUS
Moleculairgenetische microbioomanalyse
Kenmerken van de feces
Kleur orange-braun
Consistentie brijig
pH-waarde 7.0 [ . 1 ==
HINWEIS_REFMOD
Diversiteit
Diversiteit 497 - 1
Da diversiteit aan bacterdn in de darm kan van mens ol mens sterk
vandren. Frequent gebrulk van antibiotica, | toanamende
leeltid, sanzijdige voeding of roken zin hierop van invioed,
Graad
Indeling van bacterién naar fylum
Ratio
Firmicutes/Bacteroidetes 0,52 sotiért 1 -
Actinobacteria 0,1
Bacteroidetes 65,3 -
Firmicutes n7 T
Fusobacteria 0.0
Proteobacteria 06
Verrucomicrobia 0.2
Overige 01
Enterotype
Bacteroides
Be. it vormen, aMankelih van het sobeie.
maar duldelqk wm:rulende dm: met npmdwmwum ) Enterotype
Baclatnidas en enterotype 2 door een sterke Prevotella kolonisatie.
Ef pe 3 wordt g door een flora,
Vaak rk de b ri ten (TOP 6)
Bacteroides vulgatus 1.3 x10M1  KVE/g feces - 1
Faecalibacterium prausnitzii B3x 109 KVEly m 1
Eubacterium rectale 30x 100 KVE/g fece o 1
Dr Karin Pyper Orthomolecutar-hussarts Zusderkeerkring 448 NL. 2408 RA Alphen aan den Rin Seie 1vond

Test
Eubacterium halli
Collinsella aerofaciens
Ruminococcus bromi
bacterién naar fylum mot
Actinobacteria
Bifidobacterium
Bifidobacterium
Collinsella
Collinsella aercfaciens
Bacteroidetes
Bacleroides
Bactercides
Pravotella
Prevoltella copri
Alistipes spp.
Firmicutes

Faecalibacterium prausnitzi
Eubacterium rectale
Eubacterium halli

Uitslag
<10x 107
<10x10*7

<10 x10°7

6.0x10%8
B. longum
<10 x10°7

<1.0x10°7

57 x 101
B. unifarmis
<10x10°7
=10 x10°7
1.5 % 1010

63x10%0
3,0x 10*10

<10 x 10°7

Roseburia spp. 4.4 x 1010
Ruminococcus spp. 4.2 x 10*10
Totaal kiemgetal 1.2x 1011
Clostridia
Clostridium totaal kiemgetal <10x 107
Clostridien Cluster | =10x10°7
Clostridium histolyticum <1,0x10°7
Clostridium perfringens <1,0x10°7
Clostridium sporogenes <10 10°T
Overige
Coprococcus 1.0 10*10
Dialister invisus 3.0 x 10*10
Protecbacteria
F of p
Haemophilus 63x10*9
Acinstobacter =1,0x 107
E. coli-Biovare <1,0x10%
Proteus spp. <10x10%
Klebsiella spp. =10x 10
Entercbacter spp. <1,0x10%4
Serratia spp. <10 x10%
Hafnia spp. <1,0x10%
Morganela spp. <10x10%
Oxalaat afbrekende bacterién
Oxalobacter formigenes 1.0 x 1047
Mucus-H2S-vormingimmuno
Escherichia coli 1.0 x 10%6
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Case 2 Metabolic syndrome + depression Microbiome

Center

Test Uitslag  Eenheid Normbereik Varig onderzoek
Enterococcus spp. 1,0% 10°8  KVE/g feces 10x10%-<1,0x 106 | 1 |
Lactobacillus spp. 40x10"6  KVE/g faces 10x10'%5-<10x 108 [ N 1 |
Mucine vorming/slijmvliesbarriére
Akkermansia muciniphila 1,7x 10°9  KVE/g feces =50x 1040 [ D ]
F libacterium pri itzii 6,3x 10" KVE/g feces >20x 1000 [N 1 L
H2S-vorming
sulfaatreducerende bacterién <1,0x10°7 <1,0x 108 1 - L.
Desulfovibrio piger <1,0x 107 <1,0x 10%8 1 |
Desulfomonas pigra <1,0x 107 KVE/g fecos <10 % 10°8 1 |
Bilophila wadsworthii <1,0x 10" KVE/g faces <1.0x 108 1 |
Gisten/schimmels
Candida albicans <1,0x10"3 KVE/g feces <10 1043 |
Candida species <1,0x10"3  KVE/g feces <10 10°3 |
Geotrichum candidum <1,0x 103 KVE/g feces <1.0% 10°3 |
Schimmels negatief

Aanvullende parameters

Vertering
Vetgehalte 590  gro0; <35
Stikstofgehalte 0,50 0/100g <10 1
Sulkergehalte 3,80 a/100g <25
Watergehalte 78,20 9/100g 75-85 [N 1

Maldigestie
Pancreas elastase in feces 29317 polg =200

Galzuren in feces negatief negatiel
Malabsorptie

Calprotectine 177,03 mgll < 50

Alpha-1-antitripsine 261 mgld <215 1
Extra parameter(s)

Secretoir Immunoglobuline A 64312 pgim 510-2040 D

Extra parameter(s)

Zonuline 52,00 ngim <585 1

Speciale gastro-enterologische diagnostiek
Gluten-sensitieve enteropathie / coeliakie

Anti-gliadine antilichamen in feces 119,67 U <100 1
Anti-transglutaminase antilichamen in feces 304 42 L <100

The contents of this document are property of Microbiome Center and are classified as confidential. Neither the document, nor parts thereof may
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Case 2 Metabolic syndrome + depression Microbiome

Center
Approach:
*  Gluten-free diet
MyOwnBlend
* Additional examination:
* IgAtTGA: negative
* (Colonoscopy: no abnormalities
Test Uitslag Eenheid Normbereik Vorig onderzoek
Result:
Weight slowly decreased
Calprotectine 58,77 mg/l <50 ] 119,92
* Fasting glucose 5.6, HbA1c 41 Zonuline 59.26 ng/mi <55 1 6712,

Speciale gastro-enterologische diagnostiek
Gluten-sensitieve enteropathie / coeliakie
° M OOd normal ized Anti-gliadine antilichamen in feces 43 52 un <100 1 R | 11912 =

* Gl complaint almost completely disappeared

Anti-transglutaminase antilichamen in feces <50 uA <100 ] D | 290,12
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Conclusions @ Microbiome

Center

Menopause is not only a hormonal transition, but a multi-system biological shift affecting metabolic, urogenital, and immune health

Declining estrogen levels drive significant changes in vaginal and gut microbiota

Vaginal microbiota: menopause leads to changes

* Inreproductive age, estrogen supports a Lactobacillus-dominated environment

*  Menopause leads to | glycogen, which leads to { Lactobacillus, which leads to T pH
* Result: vaginal dysbiosis, contributing to complaints and infection risk

Gut microbiota: estrobolome affects systemic physiology

* Healthy gut microbiota regulates estrogen recycling: keeping systemic levels high
* (Changes in microbiota can alter systemic estrogen exposure

* Dysbiosis leads to metabolic dysfunction, inflammation & hormonal imbalance

How to treat these changes?
*  Microbiome Center's vaginal suppositories with L. crispatus support healthy
vaginal microbiota and improves menopausal vaginal complaint
*  Personalized microbiome treatment (MyOwnBlend) supports with:
*  Patient-specific health problems (e.g. mood, metabolic dysfunction, bone
health, cardiovascular health, etc.)
Estrobolome, via deconjugation (recycling) of liver-excreted estrogen

The contents of this document are property of Microbiome Center and are classified as confidential. Neither the document, nor
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In case of any questions contact

simone@microbiome-center.nl

+316 14618094
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Menopause: systemic changes with direct role of gut
and vaginal microbiomes
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