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Overview

* Nutrigenomics as a tool in your toolbox

* The power in “signaling molecules”

» Sulforaphane as a powerhouse

 NRF2 upregulation and why it is vital

« Gram (-) bacteria, LPS and the Gut Barrier
« Gut Barrier and Sulforaphane
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SULFORAPHANE

Immune Health”
Cellular Health’
Liver Detox*

Digestion”

Cognition”
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Nutrigenomic medicine adds to
the clinician’s toolbox



What exactly 1s Nutrigenomics?

NUTRIGENETICS - Identifies gene variants

your GENES affect how your
body responds to food

what you eat affects
how your GENES behave

(|S? Sulforaphane
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Adding a whole new

‘Nutrigenomics’ is driving ,
the paradigm shift in the é@pﬁ[ﬁpﬁ]ﬂhﬂ dimension to
‘personalised medicine’

practice of Clinical
Nutrition
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The power 1n “signalling
molecules™



The power of food lies 1n its signalling molecules
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When stressors activate the Nrft2 switch

Broccoli-derived Sulforaphane is a weak pro-oxidant and the most potent known
natural activator of Nrf2.

Unnaturally high levels of Vitamins A, C, E,
Beta carotene and NAC can BLOCK Nrf2
EIEERE

Antioxidant Modulates
Defences Inflammation

Nrf2 activates 100’s of protective genes

/'ﬁ
T. W. Kensler, G.-S. Qian, J.-G. Chen, and J. D. Groopman, “Translational strategies for cancer prevention in liver,” Nature @
Reviews Cancer, vol. 3, no. 5, pp. 321-329, 2003 ;
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Sulforaphane & nutrigenomic activity

Sulforaphane

Glucosinolate source
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Sulforaphane & NF Kappa B
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Using signalling molecules — | NF-kB

[linical Nutrition xxx (2018) 1-8

Contents lists available at ScienceDirect

Clinical Nutrition

ELSEVIER journal homepage: http://www.elsevier.com/locate/clnu

Original article

Effect of Broccoli Sprouts on Inflammation Markers
in Healthy Overweight Subjects

Effects of long-term consumption of broccoli sprouts on inflammatory
markers in overweight subjects

Maria Teresa Lépez-Chillén ¢, Carmen Carazo-Diaz °, David Prieto-Merino ™ ¢,
Pilar Zafrilla ¢, Diego A. Moreno ", Débora Villano *

No further intake of fresh
broccoli sprouts

30 g fresh broccoli
sprouts /day —>
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Lopez-Chillon MT et al. Effects of long-term consumption of broccoli sprouts on inflammatory % K B M O
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PATHWAY-BASED RESULTS CELLULAR OVERVIEW

We are the sum of our cells, and we are only as healthy as they are. Every cell in our body functions independently yet is
PATHWAY IMPACT connected to the whole. Like a small apartment inside a high-rise building, each unit takes care of its own day-to-day

maintenance, but ultimately contributes to the overall functionality of the building.
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Sulfor
aphane — key to phase 2 detoxification

Proc. Natl. Acad. Sci- USA
Vol. 94, pp- l()367—10372, Scplcmbcr 1997
Medical Sciences

Nrf2 Target Genes include:

Broccoli sprouts: An exceptionally rich source of inducers of
enzymes that protect against chemical carcinogens

(chemoproledion / glucusinulales / isothiocyanates / sulforaphane / glucoraphanin)
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The activation of Sulforaphane

Myrosinase Enzyme

Essential for Sulforaphane Formation

Activated by Cutting, Chewing...
Bioactive Compound
SULFORAPHANE

Only 100% Whole Broccoli sprouts contain
ACTIVE myrosinase enzyme

Broccoli Seed Extracts containing ONLY Glucoraphanin have NO clinical effect

Nestle M. Broccoli sprouts as inducers of carcinogen-detoxifying enzyme systems: Proc Nat Acad Sci. Vol.94, 11149-11151, 1997

Inactive Precursor
| GLUCORAPHANIN
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Understanding the Sulforaphane yield

100% whole broccoli
P
0 sprouts are =i IIM SULFORAPHANE &
essential to provide:
In its WHOLE food
matrix

Seed extracts Precursor
have no GLUCORAPHANI + II SULFOF.\PHANE
Myrosinase

Home grown? Highly Variable Precursor + VBl E U
GLUCORAPHANIN* Myrosinase SULFORAPHANE

@ KBMO
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And now let’s focus on the gut...

 Sulforaphane, a compound
found in cruciferous vegetables
like broccoli, strengthens the gut
barrier by increasing tight
junction proteins (e.g., ZO-1,
Occludin) and reducing
intestinal inflammation.

* |t acts as a potent antioxidant,
activating the Nrf2 pathway to
combat oxidative stress and
protecting against increased
Intestinal permeability or "leaky
gut".




The Intestinal Barrier (IB)

IgA
l Defensins

Microbiota
Mucus layer

Epithelium

Tight junctions ——p
Adherens junctions -

Gap junctions -

=

Enterocyte Paneth

cell

Lamina Propri

IIIIIIIIIIIImIIIIIII

= Dendritic cell Lymphocytes
SO

Source: Sharma & Riva, 2022

A

The first line of defence against pathogens
and food antigens

In a healthy person, it operates on selective
permeability. Water, ions and low-molecular
substances can freely pass through.
Macromolecules, toxins, food allergens and
pathogens cannot.

When the latter substances permeate the IB,
the immune system is over-activated,
resulting in a systemic inflammatory
response.

Maintaining the integrity of the intestinal
barrier is key for your clients’ wellbeing.
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Intestinal Permeability — “Leaky Gut”

* The lining of the small intestine becomes
damaged and more porous.

* .
O

Intestinal content

Mucus layer

» Allows toxins, bacteria and other particles to

“leak” into the bloodstream.

Epithelial
intestinal cells

Contributes to excessive immune reactions.

Paneth
cell

Goblet
cell

» Triggers and mediates systemic inflammation.

: » Is associated with a wide range of symptoms,

e including food sensitivities, bloating, fatigue,

it headaches, joint pain, skin issues and
nutritional deficiencies.

® L J
Intracellular Intercellular
transport transport o

Source: Kocot, Jarocka-Cyrta & Drabinska, 2022

Remember: A level of intestinal cell permeability is normal for nutrient absorption! -
But “leaky gut” involves compromised epithelial tight junctions. @ KBMO
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Gram negative bacteria, LPS and gut permeability
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Gut lumen

Intestinal barrier

Blood circulation

Chronic Inflammation & Immune Metabolic Neurological Liver
Activation Syndrome Disorders Disease
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Gut Barrier Panel

IgG1-4+C3d IgA1-2
Cut off
Candida Negative Positive
Zonulin Negative Positive
Occludin Negative Negative
LPS Negative Positive
Normal Gut Leaky Gut , . )
“ - KBMO'’s unique Gut Barrier Panel acknowledges
. that leaky gut occurs across a spectrum and

ﬁ includes the gatekeeper markers: Candida,
{ Zonulin, Occludin and LPS.

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

&

|
I
* e e
I
I
|
I
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Candida

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

Zonulin

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

Developed by Dr Alessio Fasano & Dr
Brent Dorval

Occludin

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

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

Lipopolysaccharide (LPS)

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 barrieg

—— DIAGNOSTICS ——
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Sulforaphane’s Key Effects on the Gut Ecosystem

- - -

SULFORAPHAYQ;

N @& : “

o INHIBITS UREASE-POSITIVE MICROBES
incl. H.pylori, Klebsiella spp., Pseudomonas
spp., Proteus mirabilis, Morganella

morganii, Mycobacterium spp.

\
o SFNinhibits LPS
binding to TLR4

’

o SFN-=>
N synthesis of

ANTI-MICROBIALS

incl. Beta-defensins

eg. Gram-negative
Pseudomonas

o SFN inhibits QUORUM SENSING

O O -
® .® o SFN = JINFLAMMATION via . Nf-kB

Gut Lumen /) ; O
‘ llfi’n raamaAan
\ N l' "
— 1 Epithelial Nrf2 ‘."’”l lllll'4 o SFN->1GUT
pithelly ~ |\ 2 & QO BARRIER and Cellular
Cells \ .‘W? /| Defences

>

fsaiinE Calls SFithe SEN-> { NfkB ? o 4 Gut Motility & J, Gastroparesis

. : s (INFLAMMATION)
Laminapropria

Houghton, C.A. The Rationale for Sulforaphane Favourably Influencing Gut Homeostasis and Gut-Organ Dysfunction: @ K B M O

A Clinician’s Hypothesis. Int. J. Mol. Sci. 2023, 24, 13448. RIAGHOSTICS




Gut Barrier, the Estrobolome and Sulforaphane

Q Conjugated
Estrogen

$ a a

A Unconjugated o= Bglucoronldase Q

Estrogen \ , Q
o ’?”
/V

®
vAvf'
v

nconjugatgss
Estrogen

“’\/“VO

elleyuds 1n9

Small Intestine



Urinary Estrogens

Estradiol
Estrone
Estriol
E3/(E1+E2)
2-OH Estradiol
2-OH Estrone
4-OH Estradiol
4-OH Estrone

16a-OH Estrone

2-OH (E1 + E2)/16-a-
OH E1

2-MeO Estradiol
2-MeO Estrone
2-MeO E1/2-OH E1
4-MeO Estradiol
4-MeO Estrone
4-MeO E1/4-OH E1
4-MeO E2/4-OH E2

Bisphenol A
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Hormone Insights Test (HIT)

0.78-1.79 pg/g Cr Premeno-luteal or ERT
2.27-5.22 pgl/g Cr Premeno-luteal or ERT
0.78-1.98 pg/g Cr Premeno-luteal or ERT
>0.3 (> median value)

0.17-0.70 pg/g Cr Premeno-luteal or ERT
0.70-2.54 pg/g Cr Premeno-luteal or ERT
0.10-0.18 pg/g Cr Premeno-luteal or ERT
0.17-0.47 pg/g Cr Premeno-luteal or ERT

0.35-1.07 pg/g Cr Premeno-luteal or ERT
1.29-5.49 Premeno-luteal or ERT

0.03-0.08 pg/g Cr Premeno-luteal or ERT
0.26-0.68 pg/g Cr Premeno-luteal or ERT
0.21-0.38 Premeno-luteal or ERT

<0.04 pg/g Cr

<0.04 pg/g Cr

0.05-0.13 Premeno-luteal or ERT
0.10-0.29 Premeno-luteal or ERT

1.5-4.5 pg/g Cr Postmenopausal

Powered by the Advanced Urine Hormone Metabolites Test by ZRT

@ LZA%E RATORY

&

KBMO

DIAGNOSTICS




When to re-test

Re-testing is generally recommended at 3 — 6 months

What if | don’t see changes, or they get worse?

- See previous FIT test considerations
- Consider ACTUAL client compliance
- Consider where you are in your support protocol
- Consider increased stress and other lifestyle or
health factors
- Consider running a stool / SIBO test
- Consider GP referral or involvement

@ KBMO
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Sources from food

« Sulforaphane is a potent antioxidant compound found primarily in raw
cruciferous vegetables, with broccoli sprouts being the most
concentrated source (up to 50 times more than mature broccoli).

 Other top sources include broccoli, kale, Brussels sprouts, cabbage,
cauliflower, and bok choy.

* |t is activated when these veggies are chewed or chopped.

« Adding mustard seed powder to cooked broccoli or other cruciferous
vegetables can increase sulforaphane bioavailability by over four
times. Cooking destroys the enzyme myrosinase needed to activate
sulforaphane; mustard provides a fresh source of this enzyme to
create a potent, anti-cancer, and antioxidant effect.



Sulforaphane—yielding product

NutriDyn. "

Sulforaphane
Complex

Support for Healthy Detoxification®

8 60 CAPSULES
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Activates Nrf2
a b
Attenuates NAFLD
\_ J

Inhibits p-JNK &
Bax/Bcl-2 expression

/

alioraplianG ( Downregulates NF-kB )

expression )

.

—
Reduces hepatic TLR-4
L expression )

Pre-clinical & Clinical l Regulates AMPK pathway I
Hypoglycemic Evidences
Modulates GSK3p/Fyn/Nrf2
I signaling pathway I

Decreases endothelial
dysfunction

-
https://www.sciencedirect.com/science/article/pii/S2667031323000271 @ K B M O
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The gut 1s the foundation of systemic health

It influences immune regulation, detoxification, hormone balance, and brain function.

The KBMO Gut Barrier Panel can help you identify hidden dysfunction,
including silent immune activation and can help you monitor whether
Sulforaphane is helping your client

Detect early Personalise Track real
signs of support clinical
chronic strategies, outcomes

inflammation, beyond through
IP or dysbiosis symptom relief follow-up
testing
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Take home

“Sulforaphane 1s a potent antioxidant and anti-inflammatory
compound derived from cruciferous vegetables like broccoli
sprouts. It activates the Nrf2 pathway, providing strong
anti-cancer, detoxification, gut and neuroprotective benefits,
while supporting heart health, reducing skin UV damage, and
potentially aiding in managing autism symptoms and type 2
diabetes.”



Thank You

www.kenko-health.com for EU distribution of
KBMO and NutriDyn



http://www.kenko-health.com/

Thank You

Ukoffice@kbmodiagnostics.com ' @

www.kbmodiagnostics.co.uk
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