Dr Konrad Kowalski

The Glutathione Index As A
Functional Biomarker For
Oxidative Stress

ALZHEIMER’S
PREVENTION:
NEW FRONTIERS

28 APRIL2026 - ONLIME | | | IS s 1Y) It e







NAC experiment

N-acetylcysteine (NAC) - 500mg/day
Lipoic acid — 200 mg/day

Silybum marianum extract - 125 mg/day
Vitamin C - 80mg/day

Conclusion:

In a preliminary experiment, supplementation with
a product containing NAC resulted in a positive
effect on reduced GSH concentration, suggesting
an increased synthesis of this compound.
However, it was observed that higher GSH
synthesis was not necessarily associated with a
significant increase in the glutathione index.

This observation suggests that an absolute
increase in GSH concentration does not
necessarily equate to effective GSH <> GSSG
recycling.

14 day supplementation with 8 patients (P18-0%)
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Ubiquinol supplementation ameliorates the reduced
GSH/GSSG ratio in liver during aging in SAMP1 mice

(Tian G et al, Antioxid
Redox Signal
. 2014 ;,20(16):2606-20.)
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FIC. 1. Ubiquinol-10 decelerated the increase in oxidative stress associated with aging in SAMP1 mice. (A, B) \*\'cstc‘m
blot analysis of oxidative damage to lipids (malonds aldehyde) (A) and proteins (protein carbonyls) (B) in livers from 2-, 7-, 13-,
and 19-month-old SAMP1 mice fed a control or ubiquinol-10- -supplemented diet beginning in young, middle, or \ld age
(1=3=5). (C) Oxidative damage to DNA (AP sites) was measured in livers from 2-, 7-, 13-, and 19-month-old SAMP'1 mice fed a
control or ubiquinol-10- supplgmf.ntod dutbq,;mnm;, during young, middle, or old age (n=23-5). (D) Ratios of liver GSH:GS5G
were measured (11=3=5). *p<0.05; **p<0.01; **p<0.001. AP, apurinic /apyrimidinic; GSH, reduced glutathione; GS5G, oxi-
dized glutathione; SAMP1, uﬂmn'r\rv-m‘n‘lc 'rated mouse prone 1.



Ubiquinol supplementation reduces gamma
glutamyltransferase (GGT) in humans
(Onur S et al, BMC Res Notes. 2014 Jul 4:7:427.)

Fifty three healthy male volunteers
between 21 and 48 years of age received
150 mg/day of ubiquinol for 14 days.

GGT initiates the degradation of extracellular
GSH by hydrolyzing the y-glutamyl-cysteine bon«
in GSH [Hanigan MH et al, Extracellular
glutathione is a source of cysteine for cells that
express gamma-glutamyl transpeptidase.
Biochemistry 1993,32(24):6302-6306.186].
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Tahle 3 Metabolic prohles, biomarkers of inflammation and oxidative stress at bascline and 8 weeks alter the intervention in patients with MetS

Placebo group (1 = 30) Coenzyme Q10 group (n = 30) ~
Bascline End of trial Change Baseline End of trial Change
FPG (mg/dL) 1323 £ 475 132.0 & 56.2 —0.3 £ 30.3 125.0 £ 40.5 120.7 L 41.4 —44 1203 054
Insulin (pIU/mL) 119+ 7.2 16.0 £+ 9.0* 4178 11.8+86 9.7+45 =21=7.1 0002
HOMA-IR 4.1+3.2 5.1 + 3.8* 1.0+20 38+ 32 3.11+22 -07+21 0002
HOMA-B 315 +£21.7 473 £ 414¢% 15.9 £+ 34.0 319+ 275 260+ 144 —-59+222 0005
QUICKI 032+003 031 004 -0.01 £0.03 033 +0.04 033 +0.03 0007 =002 0.13
Triglycerides (mg/dL) 149.7 £ 742 155.1 £ 78.2 5441 34 136.9 £ 64.] 126.9 £ 46.3 —100 £ 359 009
VLDL cholesterol 2094 148 310+ 156 I.L1+68 274+ 128 254493 -20+£72 009
(mg/dL.)
Towal cholesterol 150.6 £ 30.2 1499 + 30.5 —07£173 153.5 £ 35.7 143.5 £ 29.5 —-100£29.1 0.14
(mg/dl.)
LDL cholesterol 728 £ 25.6 698 + 22.3 -3.0% 180 78.2 £ 270 71.0 £ 23.6 -1.2+£223 042
(mg/dL)
HDL cholesterol 478+72 49.1 £ 8.5 1.2 161 478 £ 65 47.1+£73 ~-07+£49 016
(mg/dL)
hs-CRP (ng/mL) 29125 £ 30504 26308 £ 25722 —281.7 L 18424 1506.1 £ 15722 14023 L 15274 —103.8 L9115 0.63
NO (pmol/L) 433+ 107 IR £ 11.0¢ —-45 £ 8.1 5.3+ 108 459+ 11.1* -54+114 070
TAC (mmol/L) 11565 +£3339 9943 + 1963* —1622+ 3618 8340+ 1564  860.1 + 1908 26.0 + 1050 0008 \/
GSH (umol/L) 5165 £ 120.1 4888 £ 1593 ~277 £ 1433 37731043 4058 +£923 285 £ 8.1  0.06 \/
MDA (pmol/L) 53£109 50 1.7 -02%1.1 53x14 45+ 1.2* -08+13 008
All values are means + SDs

FPG fasting plasma glucose. GSH total glutathione, HOMA-IR homeostasis model of asscssment-insulin resistance. HOMA-B homcoslasis
model of assessment-estimated b cell function, 2s-CRP high-sensitivity C-reactive protein, MerS metabolic syndrome, MDA malondialdehyde,
NQ nitric oxide, QUICKI quantitative insulin sensitivity check index, TAC total antioxidant capacity

* Differed significantly from baseline
* P values represent the time x group interaction (computed by analysis of the two-way repeated-measures ANOVA)

In CoQ10 group, compared with the placebo group, a significant positive trends
in plasma glutathione levels (P = 0.06)
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Your Glutathione Index Defines How Your

Cells Are Ageing
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Nutritional therapists have been measuring red cell glutathione and supplementing glutathione
or its precursor N-Acetyl-Cysteine (NAC) for decades. But it's really hard, and expensive, to
measure accurately. Until now.

,.{A?

& Googe




622)

GSH Index (n

90 -

80 A

o o o o
© Lo < ™

sajdwes Jo JaquinN

10 -

0

0002 <
[000Z ‘0061)
[o061 ‘0081)
[o08L ‘00£1)
[00ZL ‘0091)
[0091 ‘00S1)
[00G1 ‘00¥L)
[oovL ‘00€L)
[oo€l ‘00TL)
[oozL ‘00LL)
[ooLL ‘000L)
[0001 ‘006)
[006 ‘008)
[008 ‘00£)
[00£ “009)
[009 ‘009)
[00S ‘00t)
[oov ‘00€)
[o0€ ‘002)
[ooz ‘001)

00lL s

GSH Index (range)




Patrick Holford

Nutritional Biomarkers For
Cognition - The DRIfT
Index

ALZHEIMER’S
2202 PREVENTION:
'S NEW FRONTIERS

SCEEEEN IS M 9059




YOUR COGNITIVE FUNCTION SCORE

Your Cognitive Function Test result showed that you performed at or above the norm for your age. This
suggests that you are not showing the early cognitive function problems that that can be a symptom of
future cognitive Impairment and Alzhelmers disease. To find out more about what your score means see
Interpreting Your Cognitive Function Test Results and Frequently Asked Questions.
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You are aiming for a

Dementia Risk Index (DRI)

score of 0% which means ASIFERQDY
you have no risk and are

doing all the right things to

reduce your future risk of

cognltivye decline. The cogs HEALTHY GUT ANTIOXIDANTS
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COGNITIVE FUNCTION TEST SCORE
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Dementia Risk Index vs Cognitive Function Test
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CFT by DRI Groups

Reference 0.5[-0.9, -0.2] 2.2 [-2.6, -1.8] 7.0 [-7.8, -6.3]
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CFT decreases by -0.01 points per year (95% Cl -0.03, -0.00; p=0.026) from 25-65 and then by -0.78 points per year (95% Cl -0.81, -0.74; p<0.001) from 65+.
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DRI functional TEST (DRIfT) PROGESS REPORT

This ts your Dementia Risk Index based on five functional tests - HBATc for sugar
control; omega-3 index and vitamin D for bram fats; homocysteine for B vitamins:
glutathions index for antioxidants.
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Omega-3 Index Level vs Cognitive Function COG&NITION®

Cach dot represents one person | Omega-3 Irdex Level & Cegnitive Function Test within 3D days
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Omega- 3 Index Level (%)

Omega-3 Index vs Age and Gender COG#NITION®
Median Omrega-3 Index level (%) by age group | overall, male and female B IOBAN K
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Omega-3 Index Laval (%)

Omega-3 Index Level vs Country

Median Omega-3 ndex level (%) by country
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Cognitive Function Score

Vitamin D Level vs Cognitive Function

Cach dot represents one test | Vitamin D Level & Cognitive Function Test within 30 days
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Vitamin D L evel (nmaol/l)

Vitamin D by Country

Median Yitamin D level (nmol/L) by courtry
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Vitamin D (nmol/L)
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Vitamin D Level (nmol/L)

Vitamin D vs Age and Gender

Median Vitamin D level (nmol/_) by age group | overall, male and female
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Homocysteine Level vs Cognitive Function

Each dct represents one person
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unction Score

Mean Cognitive

Homocysteine Level vs Cognitive Function

Mean Cognitive Function Score by homocysteine level | pairad within 30 days
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M=an Cognltive Functicr Score

Homocysteine Level vs Cognitive Function COGoNITION®
Mean Cognitive Function Score by homocysteine level | paired within 30 days B I OBAN K
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Homocysteine Lavel (umol/L)
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Homocysteine vs Age and Gender

Median homocysteine level (umol/L) by age group | overall, male and famale
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% of age group

Homocysteine Level vs Age COGENITION®
% of p2opl2 In 2ach homocysteine level by age group | n=2,633 (ages 30+) Blo BAN K
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% with Homocysteine > 11 pmol/L

Homocysteine Level > 11 pmol/L vs Age

% cf people with homocysieine > 11 umol/L (brain shrinkage threshold) by age grcup
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Homocysteine levels Iin 60+ year olds

Pfeiffer C, Clin Chem. 2008; R. Xu, Nature Scientific Reports 2022; Vogiatzlou A, Neurology, 2008 ++

US - 40% over 60 have homocysteine above
11umol/l

Homocysteine

China - .In a study of almost 8,000 people in 2020, Test
the average level in men was 12.5 and in women
was 9.1.

S. Korea - 40% of men over age 18 40% had a
homocysteine level over 11.

Above |10 mcmol/l
UK - 2 in 5 over 61 have insufficient plasma B12 {0 B e a1t
prevent accelerated brain shrinkage. with BI2 500mcg,

B6 20mg,
folate >400mcg

Ireland - 3 in 5 over 50 have have insufficient B12
to prevent accelerated brain shrinkage.







Cognitive Function Tast Score

HbA1c vs Cognitive Function Test

CLach dot represents one person | HbA1¢ & Cognitive Function Test within 30 davs
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HbA1c vs Age and Gender

Median HbAT1c level (%) by age group | ove-all, male and female
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Cognitive Function Score

Glutathione Index Level vs Cognitive Function

Cach dot represents one person | Gutathicne Index Level & Ccgnitive Function Test within 30 days
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Glutathione Index Level

Glutathione Index vs Age and Gender COG®eNITION®
Median Glutathione Irdax level oy age grcup | overall, male and female B l o BAN K
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Mean Cognitive Functicn Score

Increasing Biomarker Risk vs Cognitive Function COGENITION®

Mean Cognitive Function Score by number of bilomarkers outside the green zone DRIT kit users within 30 da')‘ S B I o BA N K
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Alzheimers & Dementia: Translational Research & Clinical Interventions 5 (2019) 953-963

Featured Article

A blood-based nutritional risk index explains cognitive enhancement and
decline in the multidomain Alzheimer prevention trial

Gene L. Bowman™""*+, Hiroko H. Dodge", Sophie Guyonnet', Nina Zhou®, Juliana Donohue’,
Aline Bichsel®, Jeroen Schmitt”, Claudie Hooper®, Tamas Bartfai', Sandrine Andrieu,
Bruno Vellas®', the MAPT/DSA Study Grou

Abstract Introduction: Multinutrient approaches may produce more robust effects on brain health through
interactive qualities. We hypothesized that a blood-based nutritional risk index (NRI) including three
biomarkers of diet quality can explain cognitive trajectories in the multidomain Alzheimer prevention
trial (MAPT) over 3-years.

Methods: The NRI included erythrocyte n-3 polyunsaturated fatty acids (n-3 PUFA 22:6n-3 and
20:5n-3), serum 25-hydroxyvitamin D, and plasma homocysteine. The NRI scores reflect the number
of nutritional risk factors (0-3). The primary outcome in MAPT was a cognitive composite Z score
within each participant that was fit with linear mixed-effects models.

Results: Eighty percent had at lease one nutritional risk factor for cognitive decline (NRI > 1: 573 of
712). Participants presenting without nutritional risk factors (NRI=0) exhibited cognitive enhance-
ment (8 = 0.03 standard units [SU)/y), whereas each NRI point increase corresponded to an incre-
mental acceleration in rates of cognitive decline (NRI-1: 8 = —0.04 SU/y, P = .03; NRI-2:
B8 = —0.08 SUly, P <.0001; and NRI-3: 8 = —0.11 SU/y, P = .0008).

Discussion: Identifying and addressing these well-established nutritional risk factors may reduce
age-related cognitive decline in older adults; an observation that warrants further study.

© 2019 The Authors. Published by Elsevier Inc. on behalf of the Alzheimer's Association. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/

4.0/).
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Concurrent nutrient deficiencies are associated with dementia

incidence
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4.6 times increased risk for dementia
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FIGURE 1 Dose-response relationships between nutrient status of homocysteine, vitamin D, and omega-3 polyunsaturated fatty acids and

dementia risk, used to set cut-offs for optimal (low risk) and suboptimal (high risk) status to construct the nutrient status index. EPA,
eicosapentaenoic acid; DHA, docosahexaenoic acid.
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 Aims & Approach: The proposed study investigates how blood biomarkers

relate to cognitive function by comparing results from two tools developed by
Food for the Brain:

 The DRIT test, measuring five key blood biomarkers: Homocysteine,
HbA1c, Vitamin D, Omega-3 Index, and Glutathione Index.

* The Cognitive Function Test , a validated, self-administered digital tool
assessing executive function, episodic memory, recognition memory, and
processing speed.

* Impact Statement: This research marks a shift in dementia prevention from
late diagnosis to early action, identifying modifiable factors that build brain
resilience and preserve cognitive function, thus reducing risk of developing
dementia later in life.


https://foodforthebrain.org/product/drift-5-in-1-test-kit/
https://foodforthebrain.org/the-cognitive-function-test/




