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OXYGEN AVAILABILITY
DECREASES DISTALLY

High

(more oxygen)

Low
(more anaerobic)

APPROXIMATE MICROBIAL DENSITY
GUT REGION (cells/g content)

Stomach 10" - 103

Duodenum 102 - 104

lleum 107 - 108

Colon 1011 — 1012

‘Taé" Jejunum 103 - 10°

DIGESTION

Supports digestion and nutrient absorption;
produces vitamins (e.g., K and B vitamins) through
microbial synthesis; ferments dietary fibre.

BARRIER

Maintains intestinal barrier integrity and
protects against pathogen colonisation and
infection.

IMMUNITY

Supports immune development after birth and
helps regulate immune responses to maintain
immune balance.

GUT-BRAIN AXIS

Facilitates bidirectional communication via neural,
endocrine, immune and microbial metabolite
pathways, influencing brain function and behaviour.

METABOLISM

Produces SCFAs and other bioactive metabolites;
performs biotransformation of dietary and endogenous
compounds to support metabolic health.
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GUT MICROBIOTA (ESTROBOLOME)

Estrobolome

Gut bacteria and genes
involved in oestrogen
metabolism

Microbial metabolites ' '

e SCFAs

® Equol (produced in some individuals)

® Secondary bile acids

Immune signalling
& inflammation

(Total cestrogens:
oestradiol, oestrone, oestriol
and metabolites)

OESTROGEN HOMEOSTASIS

—
Y o

Enterohepatic
recycling

Oestrogen
bioavailability

Hormonal
balance

Tissue & systemic
health

N\ £

Biliary secretion to intestine

Microbial deconjugation
(B-glucuronidase)

Reabsorption of free oestrogens
into systemic circulation

Ovaries

e ~80-90% of
circulating oestrogen

. @ Peripheral aromatisation

£ A N P
B ¥ 4 T )
OESTROGEN METABOLISM & MAIN SOURCE OF OESTROGEN GUT MICROBIOTA CONTRIBUTION
THE ESTROBOLOME ACROSS A WOMAN'S LIFE
PRE-MENOPAUSE POST-MENOPAUSE POST-
Liver metabolism & conjugation PUBERTY REPRODUCTIVE = PERIMENOPAUSE Wi A
YEARS

Ovarian
development

Adipose tissue

of androgens

2-(2)-(2)-(2

INCREASING RELATIVE IMPORTANCE OF THE GUT MICROBIOTA

Adipose-derived
oestrogen

Hormonal
fluctuations

Ovaries
dominate

o 2% J
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Pe@s()na“sed Lim et al, Nutrients 2026; Nieto et al, npj Women’s Health 2025 &EQSSVOEI\!

Medicine



MICROBIOTA-DERIVED BIOACTIVES

EQUOL e Produced from daidzein by

specific gut bacteria
Selective oestrogen receptor

B (ERB) activity

Associated with menopausal,
bone and cardiometabolic health

(SCFAs)

SHORT-CHAIN
FATTY ACIDS

e Produced by fermentation of
dietary fibre

® Support immune regulation
and inflammatory balance

e Support gut barrier function
and metabolic health

GV

SECONDARY
BILE ACIDS

® Produced from primary bile acids

by gut microbiota

Activate nuclear receptors
(FXR, TGRS)

¢ |[nfluence metabolic and
endocrine signalling pathways

PROBIOTICS

SUPPORT MICROBIAL
DIVERSITY AND BALANCE

Support a diverse and
balanced gut microbiota

SUPPORT MICROBIAL
PATHWAYS INVOLVED IN
OESTROGEN METABOLISM

Influence microbial metabolism

of oestrogens

May support enterohepatic
oestrogen metabolism

INCREASE BENEFICIAL
MICROBIAL METABOLITES

SCFAs

Potentially equol (in equol-
producing individuals)

SUPPORT GUT
BARRIER FUNCTION

Strengthen gut barrier integrity
Reduce intestinal permeability

MODULATE IMMUNE AND

Support immune homeostasis

relevant to oestrogen INFLAMMATORY RESPONSES Promote anti-inflammatory
homeostasis pathways
. Y
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OESTROGEN

Key regulator of
genital tract microbiota

OH

8 e

& cuBiosis

EUBIOSIS

Lactobacillus-dominant
microbiota

Lactobacillus
dominance

Low pH
(3.5-4.5)

Immune
balance

Reproductive
health

A DISRUPTORS

DYSBIOSIS

Loss of Lactobacillus
and microbial imbalance

¢ Lactobacillus
decrease

T Anaerobic bacteria
increase

Higher pH

(>4.5)

) A ~
i@: Inflammation

€ ovssiosis

Barrier dysfunction

A Lactobacillus-dominated microbiota supports: OH | Microbial imbalance is associated with:
\ilg
: : H o
z i ° ‘o . ;

o | i Oest Antibiotics  Stress,  H I | | :
Protection LowpH | Immune ' Reproductive :Zz;r?een o 8:0 - Ilf;:tje ﬂu::;:';is Bacterial = Recurrent Reduced fertility Increased risk
against (3.5-4.5) | homeostasis health (hehopaute; |madcations! foctor vaginosis | UTls and implantation ~ of adverse
pathogens j P g (BV) ; success pregnancy

? postpartum) 1 outcomes
\ J
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CSTI

STABLE

Lactobacillus
crispatus
DOMINATED

@ Low vaginal pH
<4.0

Strong lactic acid
production

@ Most protective

community state

.i Transition to diseased

¥ stateis very rare

CSTII

DYNAMIC

Lactobacillus

gasseri

DOMINATED

Vaginal pH ~ 4.4

Lactic acid
production

Generally healthy
state

Transition to CST |
can occur rarely

during pregnancy

CST I

TRANSITIONAL

Lactobacillus
iners
DOMINATED

CSTIV

CSTV

STABLE

Lactobacillus
jensenii
DOMINATED

NOT CLASSIFIED

(Other Lactobacillus)

DYSBIOTIC

Anaerobic bacteria
DOMINATED

Lactobacillus spp.
DOMINATED

. fermentum
. helveticus
. reuteri

. rhamnosus
. salivarius

i el ulnl alw

. mucosae

@ Vaginal pH ~ 4.2

Vaginal pH < 4.5

Lower lactic acid Liow Iac?ic acid Strong lactic acid Lactic acid
production producionekisitallow production production
Lactobacillus
e = . . .
Sen.sltlve to ‘ Assocna.ted with BV Stalsla:and protecie n Isolated from hea!thy
environmental (Atopobium, Gardnerella, % and asymptomatic
state Bh
changes Prevotella) women
-, . . .
((—)‘l Aastéistadwith & laeieasedifisiioh RS, @ No transition to other @ Generally indicative
\_~/ eclevatedIL-1q, IL-18 preterm labour, CST was reported of a healthy state
and TNF-a miscarriage

Integrative
Personalised
Medicine

Chee et al, Microb Cell Fact 2020; France et al, Nature Microbiol 2022 ? BQEQSQVOEN



Pathogenesis of Bacterial Vaginosis

, Bacterial
= Vaginosis
VaidriallGnan pH <45 Mucus degradation N g
B % asmlndase. prolidase 6n
= H’ H‘ F.& @ 9 H-
H* lactic acid Inflammation & Biofilm
Mucus layer — H' .. . > cue cell OH' formation
proinflammatory e >
cytokines/chemokines

Lacrob&ciﬂus
depletion

Vaginal epithelial
layer

=

Barrier disruption

BV-associated
T ’ & | thogens
x
Biosurfactants 'pH

x X
X | Lactic acid BV-assaciated

) ' p/athogem
5
N s%

“\

Hydrogen
peroxide

Health vagina

io
L J
Bacteriocins "

*mwme Lactobacillus spp. S Gardnerella vaginalis

== Other anaerobes/
opportunistic pathogens

Prabiatics _ 2
— Competitive exclusion/

anti-adherence

<> Prevotella spp.

W Atopobium viginae

Mechanism of action of probiotics

Management of BV-associated pathogens
with antibiotics
Route of administration

> -
Oral Intravaginal

Vaginal gel

S

Lincosamides Nitroimidazole
Clindamycin  Metronidazole

—Q° | J efficacy
Antibiotic resistant strains

Adverse drug effects

Alternative or adjunct treatment

r
RS

Z = - Streptococcus
Lactobacilius spp. Bifidobacterium spp.
PP i ' PP thermophilus

Probiotics

Vaginal Microbiota Transplant

s

Recipient

T —

Vaginal discharge

Healthy donor

e

Transplantation

Inte(qrative
Personalised
Medicine

. PRO-VEN

Image from Joseph et al, Antibiotics 2021 D
" PROFESSIONAL



KEY CLINICAL BENEFITS PROBIOTIC STRAINS WITH CLINICAL EVIDENCE
Improved clinical outcomes

and cure rates

e | acticaseibacillus rhamnosus GR-1®
+ Limosilactobacillus reuteri RC-14®

Reduced BV recurrence e Lactobacillus crispatus (CTV-05 / Lactin-V®)
(up to 45%)

ADDITIONAL STRAINS EVALUATED "
Improved Nugent scores IN CLINICAL STUDIES

Lactobacillus acidophilus
Lacticaseibacillus rhamnosus (Lcr35)
Lactobacillus fermentum
Lactobacillus plantarum
Lactobacillus gasseri

Increased Lactobacillus ROUTES EVALUATED IN CLINICAL STUDIES

spp. abundance
PP e Oral administration

e Vaginal administration

Restoration of a
Lactobacillus-dominant
vaginal microbiota

Integrative
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MECHANISMS OF ACTION

Inhibition of adhesion
and colonisation

Production of antimicrobial
compounds

Suppression of virulence
and biofilm formation

Immune modulation

SUMMARY EVIDENCE

Evidence from 2026 systematic review
and meta-analysis (Chen et al.)

14 randomised controlled trials

Probiotics used as an adjunct to
antifungal therapy improved:

( Outcome Effect (Probiotics + Antifungal vs Antifungal Alone) p value
(ili,ln::ini:;e ° T 41% higher cure rate p = 0.001
:\:);c:::‘::i:')cure : T 19% higher cure rate p = 0.02
Ze:z:::;e C 4 80% lower recurrence rate p = 0.03

STUDIED PROBIOTIC STRAINS
= MULTI-STRAIN FORMULATIONS

SINGLE STRAINS STUDIED
e [actobacillus crispatus

e Lactobacillus gasseri

e [actobacillus jensenii

e [actobacillus plantarum
Lactobacillus fermentum
Lactobacillus acidophilus

Lactobacillus rhamnosus GR-1 + Lactobacillus reuteri RC-14
(most studied combination)

Multi-strain Lactobacillus blends

Lactobacillus + Bifidobacterium blends

(e.g., B. longum, B. lactis, B. bifidum)

Combinations including Streptococcus thermophilus
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Chen et al, AJOG 2026, Andrade et al, Crit Rev Food Sci Nutr 2022; Ribeiro et al, J Appl Microbiol 2019
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® Probiotics+
I a b 4 Women’s Health

Probiotics

Scientific evidence

For more information
pick up our guide
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2¢Labd

Probiotics

Safety
. . . Microbiota Development
Lactobacillus acidophi In babies and adults _
philus CUL60 Coughs and Colds 10bn Lab4B Allergy In babies

Lactobacillus acidophilus CUL21 IRehicen 270bn Lab4 In babies and children 10bn Lab4B
Bifidobacterium bifidum CUL20 12.5bn Labd (oonabas e
e . . . . eight Reduction
Bifidobacterium animalis subsp. lactis CUL34 ﬁ(!gf‘zﬂ'ﬁp g

In overweight and obese adults
S | 50bn Lab4P

Antibiotics reduction
In children Cholesterol

N 2.5bn Lab¢
"‘!'ﬂah!?ﬂ'B PP Small dense LDL
50bn Lab4P
Bowel Habits o
Lactobacillus salivarius CUL61 In children Q Quality of Life
Lactobacillus paracasei CUL08 et In adults
. , L . 50bn Lab4P
Bifidobacterium animalis subsp. lactis CUL34 okl
o a A= mmune rFunction i
Bifidobacterium bifidum CUL20 @ c":'“"f‘.’ proven
In adults enefits of ) )
25bn Lab4 © Pain Reduction & Headaches

W, e
+¢Lab4
50bn Lab4P
""Lab4p 3 - 50bn Lab:
Probiotics In IBS sufferers and athletes
25bn Lab4

Cognitive Function

In healthy adults
50bn Lab4

Lactobacillus acidophilus CUL60

Lactobacillus acidophilus CUL21 /

Bifidobacterium animalis subsp. lactis CUL34 'Bglj:’fieffs
Bifidobacterium bifidum CUL20 In h%ag?y aa;i;lts
Lactobacillus bifidum CUL66 Diarrhoea
I_ | Antibiotic associated in adults

o5 :
25bn Lab4 In women 45-65 years

50bn Lab4P

»,
4
“Lab45 Antibiotic Resist
ntibiotic Resistance Athletic Performance Overall Wellbeing

. ) . Rl act Intestinal Permeability In endurance athletes In women 45-65 years
Lactobacillus acidophilus CUL60 f;l'j': t;t?js T 25bn Labd 50bn LabdP
Lactobacillus acidophilus CUL21 25bn Lab4
Bifidobacterium animalis subsp. Jactis CUL34 Constipation
Bifidobacterium bifidum CUL20 1 b?g:if i’l‘!‘)’qag‘fu“s
Saccharomyces boulardii 12.5bn, 25bn, 270bn Lab4
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IBS sufferers randomly assigned to take daily either 25 billion Lab4 Probiotics or a matching placebo for 8 weeks. IBS
symptoms assessed every two weeks during the study period and again at 10 weeks (2 weeks after taking the Lab4/placebo).

-8-Placebo o-Lab4d

End of Total IBS symptoms:

20 supplementation

40

* Frequency of pain
« Severity of pain

-80

MEAN CHANGE IN IBS-SYMPTOM SEVERITY SCORE

; L « Bloating
e « Satisfaction with bowel habit
-120 P=0.035 . .
; « Quality of Life
o P=0.022
o 0 2 8 10
Follow up time (weeks)
Integrative
Pe;r%sorjalised Williams EA et al, Aliment Pharmacol Ther 2009, 29:97-103
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Female IBS sufferers randomly assigned to take daily either 25 billion Lab4 Probiotics or a matching placebo for 8 weeks.
IBS symptoms assessed every two weeks during the study period (days 0, 14, 28, 42 and 506).

IBS- SYMPTOM SEVERITY SCORE

MEAN CHANGE IN SCORE (LSM)

- P<0.0001
' P<0.0001
-100
0 14 28 42 56
Follow-up time (Days)
o-Placebo —@—Lab4
Integrative
Personalised Mullish BH et al, Neurogastroenterology & Motility 2024:e14751
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Reduction in IBS symptom severity scores = 50 points is considered to be clinically meaningful.

IBS Study No.1 (Subgroup of females aged 18-40) IBS Study No.2 (females aged 18-40)
IBS-SYMPTOM SEVERITY SCORE IBS- SYMPTOM SEVERITY SCORE
5 20
20 = 0 bl @ -
Yo a0 = 20
§ 60 § 40
= =
E -80 é 0
% -100 < =
g 120 %-1@0
= 10 g120
160 0
0 14 28 42 56 0 14 28 42
Follow-up time (Days) Follow-up time (Days)
& Placebo —@—Lab4 - Placebo —@-Lab4
Inteqrative
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IRRITABLE BOWEL SYNDROME STUDY No.2

MENTAL HEALTH

The HADS (anxiety and depression) and IBS-BRQ (control and avoidance behaviour) questionnaires were completed
at days 0 and 56.

ANXIETY SCORE DEPRESSION SCORE CONTROL AND AVOIDANCE BEHAVIOUR

O - ) O -
I
-0.5

-2

-05
-4

-15 -6

-1.5

MEAN CHANGE IN SCORE
MEAN CHANGE IN SCORE
N
MEAN CHANGE INSCORE

-8

25 25 P<0.0001 10 P=0.0002

P=0.0002

M Placebo M lab4d M Placebo M Lab4 H Placebo M Lab4

Lab4 supplementation has a beneficial impact on the mental health of IBS sufferers.

»' PROVEN

- PROFESSIONAL

Inte(qrative
o Personalised
Medicine 26



The effect of Lab4 Probiotics « Caecal biopsy and lumen samples were collected
supplementation on the composition of at baseline and day 14 (end of antibiotic therapy).
microbiota in IBS sufferers (9 female, 3 male)

receiving antibiotic therapy. « Faecal samples were collected at baseline, day

14 and day 28 (14 days post antibiotic therapy).

Treatment Period _ i
(days) Lumen Sample Biopsy
Placebo 1-14
Group 1 e
Antibiotics 8-14 . R ”};’/
25 billion Lab4 1-14
Pr0b|0t|CS Glycocalyx Caecum /
Group 2 Epithelium : Faecal Sample ﬁ
Antibiotics 8-14
Integrative
Bk s Plummer S et al, ENGIHR Spain 2013, pg183-6 .7
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« Significant increase in the detection of Candida albicans and other Yeasts at day 14
» Decreases in the detection of Bifidobacteria and Lactobacilli at day 14

» Detection of Candida albicans and other Yeasts was reduced at day 14 compared to placebo

PLACEBO + ANTIBIOTICS Lab4 + ANTIBIOTICS
Caecal Biopsy Caecal Biopsy

100% - 100% -
g 80% - - - g 80% - -
‘E 60% - E 60% -
2 2,
S 40% - S 40% -
[%2) [%2)
0% T 0% T
0 14 0 14
B Candida albicans & other Yeasts Bifidobacterium spp. M Lactobacillus spp. M Candida albicans & other Yeasts Bifidobacterium spp. M Lactobacillus spp.
Integrative
Personalised H PRO-VEN
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* The percentage of IBS sufferers harbouring Candida albicans and other Yeasts was higher at day 14 and
28 (14 days after terminating antibiotic treatment) than at day O

» Detection of yeasts was reduced at day 14 compared to placebo
« Candida albicans and other Yeasts were not detected at day 28

Lab4 + ANTIBIOTICS

PLACEBO + ANTIBIOTICS
Faeces

Faeces

g %] L g 5% L
£ 60% - £ 60% -
2 2,
S 40% - S 40% -
[%2) [%2)
2 20% - 2 20% - - -

0% - 0% - T

0 14 28 0 14 28

B Candida albicans & other Yeasts Bifidobacterium spp. M Lactobacillus spp. M Candida albicans & other Yeasts Bifidobacterium spp. M Lactobacillus spp.

Integrative L,
Personalised 5 PRO-VEN
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Women aged 45-65 years took daily either 50 billion Lab4 + L. plantarum CUL66 (Lab4P) in combination with vitamin D
(4001U), vitamin C (80mg) and zinc (10mg) or placebo for 4 months.

W Placebo Lab4P

V' ANXIETY (OR=6.71, P=0.0381)

o

&

V' HEART DISCOMFORT (OR=5.81, P=0.0322)

=
o

=
(€]

¥ HOT FLUSHES (OR=7.69, P=0.0225)

Ny
a1

V' IRRITABILITY (OR=3.47, P=0.0674, trend)

Change from baseline (%)
8 =R -

P=0.0327
3 N DRYNESS OF VAGINA (OR=6.85, P=0.0911, trend)
-40
Menopause Rating Scale: A total score
Odds Ratio: An OR >1 indicates that participants in the Lab4P group were more
likely to report a lower score, whereas an OR <1 indicates a lower likelihood.
Plematie, Michael DR et al, Gut Microbes Reports 2025, 2(1):2543125
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BPlacebo 1 Lab4P Vv WORRYING THOUGHTS (OR=23.26, P=0.0227)*

n o

V' FRIGHTENED FEELING (OR=5.03, P=0.0225)*

N e
© «u o

V' FEELING * WOUND UP’ (OR=4.85, P=0.0657, trend)*

w W
v O

N LAUGHING (OR=4.00, P=0.0648, trend)*

Change from baseline (%)
5 ¢ e

P=0.0026

A
[

A CHEERFULNESS (OR=4.63, P=0.0236)*

o
o

The Hospital Anxiety and Depression Score (HADS): A total score

Odds Ratio: An OR >1 indicates that participants in the Lab4P group were more
likely to report a lower score, whereas an OR <1 indicates a lower likelihood.
*Unpublished data
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DAYTIME FUNCTIONING DAYTIME SLEEPINESS

B Placebo Lab4P W Placebo Lab4P
30 P=0.0422

25

20 10

15 15

10 20

Participants with a lower score (%)
Participants with a lower score (%)

25
P=0.0075

30

Athens Insomnia Scale:
Functioning (physical & mental) during the day
Sleepiness during the day
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20

[EnY
(S

Change from baseline (%)
o

(]

W Placebo

P=0.0142

Lab4P

ANXIETY

DEPRESSION

SLEEP QUALITY

MENOPAUSE RELATED SYMPTOMS
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INDIGESTION STOMACH PAIN

W Placebo Lab4P W Placebo Lab4P
3 3
N <
=) e
C c
o o
€ €
o 2 o 2
o Q.
[%] (%]
5 . 5
3 P=0.004 o P=0.07
o o
8 1 8 1
€ €
=} =]
z Z
0 0
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BIOTICS BIOTICS BIOTICS
For Peri/Menopause

Ilveta Garaiova, PhD, MSc For Women Worni's Intiite Py

LABAP FRIEN
DURING PERIMENOPAUSE AND MENOPAUSE

WITH SPECIFIC LACTOBACILLUS GASSERI, \ "4
. . . . LACTOBACILLUS ACIDOPHILUS, CRANBERRY AND CONTAINS TWO KEY FRIENDLY LACTOBACILLUS
VITAMIN 85 FOR WOMEN'S HEALTH' BACTERIA SPECIES NATURALLY FOUND IN e
cience L.ommunication icer T .

A

ivetag@cultech.co.uk

e +44 (0)7375 520417

PROVEN PROVEN

L. BIOTICS BIOTICS
9 Lab4 Probiotics
For Adults - 25 Billion' BioForm
" l® j FOR DIGESTIVE? & IMMUNE? SUPPORT SCIENTIFICALLY PROVEN MULTI-STRAIN LIVE BACTERIA
. FOR THE SHAPE OF YOUR GUT MICROBIOME WITH ADDED
IMMUNE SUPPORT

L

www.provenbiotics.uk www.lab4probiotics.co.uk
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