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Modulation
of transcription
factors

Neuroendocrine
metabolism

Detoxification

Protection Detoxification
Immuno- . .
) against free of toxins and
modulation . .
radicals carcinogens
Apoptosis of
defective/
malignant
® cells
Cysteine storage Anti-inflammatory
Cell proliferation/
differentiation
y Gene
y .
. expression
Increased NK / DNA synthesis p -
.. ’ . protein synthesis,
cell activity and repair .

signal

transduction

Energy supply
Amino acid
transport

High intracellular glutathione levels play a central
role in a wide range of healthy physiological
processes.>*



Glutathione:

Glutathione

A labile substance of the utmost physiological importance

“What we are witnessing is a profound paradigm shift:

glutathione is no longer merely an antioxidant and a detoxifying compound,

but a redox-active compound that plays a key role in numerous and highly

diverse biological processes.””

Glutathione, a tripeptide produced naturally by the
body, is involved in countless physiological processes.
In recent years — not least as a result of the COVID-19
pandemic - crucial new insights have been gained into
the molecular basis of its diverse functions. As our un-
derstanding of the subject grows, glutathione therapy
is becoming increasingly important in the treatment of
a wider range of conditions.

Most of glutathione’s physiological properties are
linked to the thiol (SH) group in its cysteine moiety.?
This SH group is highly reactive and therefore unsta-
ble. For this reason, it is virtually impossible to admin-
ister reduced glutathione exogenously in such a way
that it is bioavailable and therefore effective within
the body.

Nevertheless, effective glutathione therapy is possi-
ble. According to numerous studies, the most effec-
tive and sustainable option for this is a specific phar-
macological formulation: the acetylation of reduced
glutathione (GSH) to S-acetyl-glutathione (SAG, Eu-
metabol®). This use of an acetyl protecting group was
developed and patented by the biochemist and phy-
sician PD Dr. med. habil. Gerhard Ohlenschlagerin or-
der to make GSH suitable for medical use.

Eumetabol® can be used to raise intracellular glu-
tathione levels to such an extent that GSH can per-
formits full range of functions (see chart on the left).

5



6 S-acetyl-glutathione

“Oral administration of GSH does not [...] result in a significant increase in
GSH levels [...]. S-acetyl-glutathione [...] is more stable in plasma, is taken up by
cells and is subsequently converted into GSH.”®



Due to its immense physiological importance, glu-
tathione also has a wide range of medical applica-
tions: glutathione therapy is beneficial for all condi-
tions associated with a deficiency of the body’s own
glutathione. This spectrum ranges from complemen-
tary cancer therapies and liver diseases to chronic
fatigue and anti-ageing (see section “Indications and
areas of application”).

In recent years, scientific attention has also turned to
the importance of glutathione metabolism in relation
to COVID-19 and other viral diseases®**" — and, with it,
the links between viral infections, glutathione and the
development of, for example, myalgic encephalomy-
elitis/chronic fatigue syndrome (ME/CFS), multi-organ
diseases or tumours.

This brochure summarises key research findings on
glutathione therapy in this context. A key focus of
medical and biological research is the problem that
exogenous administration of reduced glutathione,
as it occurs naturally in the body, does not increase
the body’s own glutathione levels.

S-acetyl-glutathione

By contrast, many scientists regard the glutathione
derivative S-acetyl-glutathione (Eumetabol®) as the
best way to increase intracellular glutathione lev-
els.> % This approach can have a positive impact on
viral diseases such as SARS-CoV-2 and their associated
complications, such as post-COVID, as well as many
other conditions. S-acetyl-glutathione hascome to the
attention of the scientific community not least because
it has been used successfully for many decades to treat
other fatigue-related conditions, such as

+ tumour fatigue,

« myalgic encephalomyelitis/chronic fatigue
syndrome (ME/CFS),

+ post-viral fatigue,

« burnout,

« exhaustion resulting from prolonged physical,
mental and emotional strain.

From its direct antiviral effects to the mainte-
nance of key immune functions, from combating
cell-damaging free radicals to restoring and main-
taining a healthy energy balance - there is grow-
ing evidence that the glutathione system is a key
target. You can read up on the latest research in
this brochure.
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How the active phar-
maceutical ingredient
S-acetyl-glutathione
“umetabol®

“In recent years, S-acetyl-glutathione (SAG) [...] has demonstrated high
bioavailability in preclinical and clinical trials.”

This glutathione derivative has been shown to significantly increase the
intracellular concentration of the tripeptide.”*



S-Acetyl-glutathione (SAG):

S-acetyl-glutathione

able to cross cell membranes and protected from oxidation

S-acetyl-glutathione (SAQG) is the acetylated deriva-
tive of reduced glutathione (GSH) at the thiol group:
in SAG, the hydrogen atom of the thiol (SH) group
of GSH, which is highly susceptible to dimerisation
and other reactions, is replaced by an acetyl group
(shown in blue in the molecular structure).

O
H
“00C N/ N._ ~COO"
H

l.\lH3+ O

Reduced glutathione (GSH):

This acetylation makes the active ingredient in

Eumetabol® particularly bioavailable*, as

« itisthus protected from oxidation and,

« inits acetylated form, can pass through the cell
membrane unharmed via the ABCC1/MRP
transporter®.

Both mechanisms ensure that the S-acetyl-glu-
tathione in Eumetabol®is delivered directly into the
cell - the actual site of action. Intracellularly, SAG is
then hydrolysed to GSH by the enzyme thioesterase
in an optimal ratio of 1:1.°

The longer half-life of Eumetabol® resulting from
acetylation, combined with its improved uptake
into cells and its conversion to GSH in a 1:1 ratio,
explains its excellent bioavailability.

rapidly oxidised, not membrane-permeable

By way of comparison: the SH group in GSH is highly
susceptible to oxidation. As a result, GSH has an ex-
tremely short half-life, which is only 1.6 minutes even
when administered intravenously.” *® > When taken
orally, GSH oxidises even more rapidly and thus be-
comes ineffective. Furthermore, GSH itself does not
cross cell membranes.> 4827545760

Due to its different properties, the bioavailability
of reduced glutathione is too low to affect intracel-
lular glutathione levels.>*

Whilst reduced glutathione is broken down by proteases within
approximately 10 minutes® and is therefore no longer detectable in the
blood, SAG (Eumetabol®), with its acetyl protective group,

has a significantly longer half-life. The resulting bioavailability ensures
a sustained therapeutic effect.

Comparison of the half-life of S-acetyl glutathione
and reduced glutathione in human blood
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S-acetyl-glutathione

Cysteine, glycine, glutamic acid and the like:

of no therapeutic value

The body’s own synthesis of GSH in the cytoplasm
from its three amino acids (glutamic acid, cysteine,
glycine) — a process that a healthy organism is capa-
ble of to at least some extent - is not a viable ther-
apeutic option, as this synthetic process is often
disrupted in the context of viral infections and many
other diseases.™

Comparison

The administration of individual GSH building
blocks or their derivatives - e.g. in the form of
N-acetylcysteine - is not suitable for therapeutic
use, as endogenous synthesis of intracellular GSH
from exogenously supplied individual amino acids
does not occur.*:%8

Eumetabol® «— Amino acids «— GSH

EUMETABOL®
(S-ACETYL-GLUTATHIONE)

INDIVIDUAL COMPONENTS:

GLUTAMIC ACID, CYSTEINE,
GLYCINE

RED. GLUTATHIONE

High stability due to acetylation

The synthesis of GSH from
individual amino acids within
the cell is not guaranteed

High reactivity dueto a
lack of acetylation; prone
to dimerisation and other
non-specific reactions

Accelerated passage of the
intact molecule through the cell
membrane and conversion of
SAG to GSH within the cell (1:1)

Premature utilisation of
individual amino acids via other
metabolic pathways

> no resynthesis to GSH

Not able to cross the cell
membrane; the molecule is
broken down into individual
amino acids before passing
through the cell membrane
- no resynthesis to GSH

Long half-life>*
> optimal bioavailability

The gold standard in
glutathione therapy, as it acts

specifically within the cells

N/A

Therapeutically pointless

Half-life of just 1.6 minutes
> not sufficiently
bioavailable® >

Not suitable for therapeutic
use, as it has no intracellular
effect




S-acetyl-glutathione 11

Conclusion on SAG (Eumetabol®):
excellent bioavailability, combines very well with other
supplements

SAG in Eumetabol® is a novel agent with powerful
antioxidant and antiviral properties. In addition to
its general antiviral and immunomodulatory prop-
erties, Eumetabol® can also be effectively combined
with antiretroviral agents, amongst other things
(see dosage recommendations).”

SAG (Eumetabol®) stands out as the only active ingredient
when compared with other glutathione therapies:

Pure GSH taken orally does not raise GSH levels.

Even when administered intravenously, the half-life of GSH is so short that no effects, or only
very minor effects, are observed.

The same applies to conventional GSH derivatives and GSH precursors.

In preclinical and clinical studies, only the GSH derivative SAG in Eumetabol® was found to be
optimally bioavailable and therefore therapeutically beneficial.® 7485359

i
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Eumetabol® glutathione infusions enable the administration of high doses
of the active pharmaceutical ingredient S-acetyl-glutathione, manufactured
to GMP standards, in a simple and, for patients, very comfortable manner.
These infusions can effectively and sustainably increase intracellular levels
of reduced glutathione. The indications and areas of application, as well as
the precise method of use, are described on the following pages.




Information for healthcare professionals

Indications and areas of application for the active pharmaceutical

ingredient S-acetyl-glutathione (Eumetabol®)

Theindications and areas of application for S-acetyl-glu-
tathione (Eumetabol®) stem from the vitally important
physiological functions performed by this tripeptide:
glutathione is found in almost all cells of the body,
as well as outside the cells, including in blood plas-
ma, tissues and bodily fluids. Mitochondria, the “pow-
erhouses” of the cells, contain 10-15 per cent of the
cell's glutathione. Glutathione performs vital func-
tions within the body. It is therefore regarded as the
most important antioxidant, as it provides effective
protection against oxidative and nitrosative stress.
ltisessentialforregulatingkeycellularprocesses(e.g. DNA
repair). Within the mitochondria, it ensures the supply of
energy in the form of adenosine triphosphate (ATP). Fur-
thermore, due to its high binding capacity, glutathione
helps to detoxify a wide variety of harmful substances -
whether these are recreational toxins, food additives,
environmental toxins or harmful metabolites of medi-
cines. Last but not least, glutathione plays a vital role in
maintaining a healthy immune system. The reasonbeing
that it plays a role in the production of leukotrienes and
prostaglandins and stimulates lymphocyte activity.

A wide range of applications in prevention and
treatment

Eumetabol® glutathione infusions are beneficial for
all symptoms associated with glutathione deficiency
and increased oxidative stress (see next page).

Proven areas of application include, amongst
others

+ Chronic fatigue syndrome
(ME/CFS) and its subtypes,

« Detoxification therapies
(e.g. chelation therapies),

« Mitochondrial disorders
(e.g. metabolic syndrome),

+ Chronicinflammation
(oxidative and nitrosative stress),

+ Infections, including candidiasis,

o Arthritis,

« Cardiovascular diseases,

+ “Better ageing” (disease prevention,
maintaining quality of life and vitality).

Key applications of S-acetyl-glutathione (Eumetabol®)
are also based on the fact that it helps maintain healthy
mitochondrial function and reduces oxidative stress.
Glutathione therapy may therefore also be beneficial in
cases of allergies and intolerances, fibromyalgia, cata-
racts, obesity, degenerative neurological disorders (Par-
kinson’s disease, Alzheimer’s disease, etc.) or fertility
problems. Furthermore, it is generally beneficial for health
maintenance and prevention (see next page).

13
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Glutathione deficiency

Conditions with a proven link to glutathione deficiency

Immune system Energy balance

> AIDS » Myalgic encephalomyelitis /
> Lupus erythematosus chronic fatigue syndrome

> Viral diseases (ME/CFS)

» Bronchial asthma > Long COVID / post-COVID

> Acne > Tumour fatigue

> Lyme disease » Burnout

> Allergies

> Gingivitis

(inflammation of the gums)
» Rheumatoid arthritis Others

Thyroid and pancreas

> Diabetes mellitus
> Pancreatitis
Cardiovascular » Hyperthyroidism
» Atherosclerosis » Hypothyroidism
> Angina pectoris

> Erectile dysfunction
> High blood pressure
» Stroke
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-umetapol®

infusion concentrates

Eumetabol® is based on the individual dosing of
the active pharmaceutical ingredient S-acetyl-glu-
tathione. In this way, the dose can be adjusted to en-
sure that the treatment is as effective as possible.

The cornerstoneofthetreatmentisthe Eumetabol®
infusion SAG mono 3,000 mg.

Eumetabol® infusion SAG mono
3,000 mg

To optimise intracellular glutathione
levels

Applications of mono infusions:

« All conditions and symptoms associated with an
intracellular glutathione deficiency (as described
in this leaflet)

« Anti-ageing and preventive healthcare

Components:
S-acetyl-glutathione 3,000 mg, TRIS, 0.9% NaCl
Contents: 20 ml
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Core therapeutic pillar

Eumetabol® infusion SAG mono 3,000 mg
The cornerstone of any treatment and
prevention for glutathione deficiency

entrat
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-umetabol®
infusion sets:

In addition to the Eumetabol® mono infusion concentrates, which form the
cornerstone of glutathione therapy, the specially developed Fatigue, Detox and Immun
infusion sets exist for specific purposes. They combine the active pharmaceutical
ingredient S-acetyl-glutathione (Eumetabol®) with an orthomolecular blend

specifically tailored to particular areas of application.



Eumetabol® Fatigue - infusion set
To reduce fatigue

The formulation, containing vitamins and amino ac-
ids, has been optimised to provide patients suffer-
ing from exhaustion with essential micronutrients
during the acute phase. Thanks to the vitamin C it
contains, the infusion also helps to strengthen the
immune system in the long term.

Applications of the set:

« Acute and chronic fatigue conditions, e.g. chronic
fatigue syndrome (ME/CFS) and its subtypes
(burnout), post-viral fatigue, long COVID

« Cancer-related fatigue

+ Recovery from illness

+ Increased pressure and stress in everyday life

+ Menopausal symptoms

« Sleep disorders, lack of sleep, jet lag

+ Provides support during periods of high
mental and physical strain, as well as during
shift work

Information for healthcare professionals

Eumetabol®Fatigue infusion

Contents: 100 ml

Components:

Sodium L-ascorbate 5,000 mg, L-lysine HCl,
L-methionine 1,000 mg each, L-phenylalanine 600 mg,
L-glutamine 500 mg, L-threonine, nicotinamide

300 mg each, D-panthenol 180 mg, riboflavin-5-
phosphate monosodium salt, thiamine HCl 100 mg
each, pyridoxine HCl 40 mg, adenosylcobalamin,
methylcobalamin 1 mg each, water

Eumetabol® infusion SAG mono 3,000 mg
Contents: 20 ml

Components:

S-acetyl-glutathione 3,000 mg, TRIS, 0.9% NaCl
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Eumetabol® Detox - infusion set

For supporting the body’s natural
detoxification processes

The formula significantly enhances the body’s detoxi-
fication processes whilst strengthening the organs re-
sponsible for detoxification. The infusion provides the
nutrients needed for optimal liver function. Thanks to
the vitamin C it contains, the infusion also supports
the body’s natural detoxification processes and helps
to strengthen the immune system.

Applications of the set:

+ Inadequate detoxification

« Anunhealthy lifestyle
(smoking, an unbalanced or poor diet, etc.)

« Daily contact with solvents, paints, varnishes,
chemicals and other hazardous substances

« Poor skin condition and/or hair loss

+ Taking a lot of medication

« Drugintolerances
(as an indication of reduced liver
detoxification capacity)

+ Reduced performance

« Frequent headaches/difficulty concentrating

« Infertility

+ Asa preventive measure as we get older
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Eumetabol® Detox infusion

Contents: 100 ml

Components:

L-ascorbic acid sodium salt 12,000 mg, L-ornithine-L-
aspartate 2,400 mg, Lthreonine 1,500 mg, L-ysine
HCl, L-methionine 1,000 mg each, nicotinamide 300
mg, D-panthenol, pyridoxine HCl, riboflavin-5-phos-
phate monosodium salt, thiamine HCl 100 mg each,
folic acid 6 mg, adenosylcobalamin, methylcobalamin
1 mg each, water

Eumetabol® infusion SAG mono 3,000 mg
Contents: 20 ml

Components:

S-acetyl-glutathione 3,000 mg, TRIS, 0.9% NaCl



Eumetabol® Immun - infusion set
For regulating immune function

This combination supports and regulates the body’s
own immune system by strengthening and regenerat-
ing the key immune mechanisms both inside and out-
side the cells. The key components of the Eumetabol®
Immun infusion set are S-acetylglutathione, vitamin
C, L-arginine and nicotinamide.

Applications of the set:

+ Immune deficiency

» Delayed recovery, including following viral
infections (e.g. long COVID)

« Feeling down and lacking motivation

+ Increased stress, high mental and/or intense
physical strain

+ Lack of exercise

+ Poor nutrition
(micronutrient deficiency)

+ Asa preventative measure during
the cold season

100 mi

mruanmmmlz-a'c
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Eumetabol® Immun infusion

Contents: 100 ml

Components:

L-ascorbic acid sodium salt 12,000 mg, taurine 1,200 mg,
L-arginine 1,000 mg, L-carnosine, L-histidine, L-methio-
nine 700 mg each, L-phenylalanine 600 mg, L-threonine
500 mg, nicotinamide 300 mg, pyridoxine HCl, ribofla-
vin-5-phosphate monosodium salt, thiamine HCl 100 mg
each, D-panthenol 80 mg, folic acid 3 mg, adenosylcobal-
amin, methylcobalamin 1 mg each, water

Eumetabol® infusion SAG mono 3,000 mg
Contents: 20 ml

Components:

S-acetyl-glutathione 3,000 mg, TRIS, 0.9% NaCl
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The following information applies to all
Eumetabol® infusion concentrates and
infusion sets:

Dosage form:

Concentrate for intravenous infusion following dilution
Stock information:

Store away from light at 2-8 °C

Shelf life:

6 months from the date of manufacture
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Recommended

doses by indication /
health status

¢
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Core therapeutic pillar:

Eumetabol® infusion SAG mono 3,000 mg -
the cornerstone of any treatment and
prevention for glutathione deficiency
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1. Prevention

Eumetabol® infusion SAG mono 3,000 mg

Therapeutic priority

Dosage: 6,000 mg of Eumetabol®
(S-acetyl-glutathione) per week

Optimal application period

Once a week for 5-10 weeks
(can also be done several times a year)

2% Eumetabol® infusion SAG mono 3,000 mg (20 ml)

6,000 mg in 250 ml NaCl 0.9%
over 20-30 minutes

Eumetabol® Fatigue - infusion set

1 % Eumetabol® Fatigue infusion (100 ml)

in 500 ml NaCl 0.9%
over 45-60 minutes

1 x Eumetabol® infusion SAG mono 3,000 mg (20 ml),
included with the infusion set

1x Eumetabol® infusion SAG mono 3,000 mg (20 ml)

additionally

6,000 mg in 250 ml NaCl 0.9%
over 20-30 minutes

Eumetabol® Detox - infusion set

1x Eumetabol® Detox infusion (100 ml)

in 500 ml NaCl 0.9%
over 45-60 minutes

1 % Eumetabol® infusion SAG mono 3,000 mg (20 ml),
included with the infusion set

1 x Eumetabol® infusion SAG mono 3,000 mg (20 ml)
additionally

6,000 mg in 250 ml NaCl 0.9%
over 20-30 minutes

Eumetabol® Immun - infusion set

1x Eumetabol® Immun infusion (100 ml)

in 500 ml NaCl 0.9%
over 45-60 minutes

1 % Eumetabol® infusion SAG mono 3,000 mg (20 ml),
included with the infusion set

1 % Eumetabol® infusion SAG mono 3,000 mg (20 ml)
additionally

6,000 mg in 250 ml NaCl 0.9%
over 20-30 minutes




2. Acute illness

Information for healthcare professionals

Therapeutic priority

Dosage: 12,000 mg of Eumetabol®
(S-acetyl-glutathione) per week

Optimal application period

Over a period of 4-8 weeks
(2-3 times a week)

Day 1

A A
- ”'__.. + el
— —

2 X Eumetabol® infusion SAG mono 3,000 mg (20 ml)

6,000 mg in 250 ml NaCl 0.9%
over 20-30 minutes

A A
= 4 =
— —

2 X Eumetabol® infusion SAG mono 3,000 mg (20 ml)

6,000 mg in 250 ml NaCl 0.9%
over 20-30 minutes

Eumetabol® Fatigue - infusion set

e.g. chronic fatigue syndrome (ME/CFS) and its subtypes
(burnout), post-viral fatigue, long COVID, cancer-related
fatigue

Day 1

1x Eumetabol® Fatigue infusion (100 ml)

in 500 ml NaCl 0.9%
over 45-60 minutes

1 % Eumetabol® infusion SAG mono 3,000 mg (20 ml),
included with the infusion set

1 x Eumetabol® infusion SAG mono 3,000 mg (20 ml)
additionally

6,000 mg in 250 ml NaCl 0.9%
over 20-30 minutes

Day 2

A A
ST T s
— —

2% Eumetabol® infusion SAG mono 3,000 mg (20 ml)

6,000 mg in 250 ml NaCl 0.9%
over 20-30 minutes

25
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Eumetabol® Detox - infusion set

Day 1
1x Eumetabol® Detox infusion (100 ml) in 500 ml NaCl 0.9%
over 45-60 minutes
1% Eumetabol® infusion SAG mono 3,000 mg (20 ml),
included with the infusion set 6,000 Mg in 250 ml NaCl 0.9%
1 x Eumetabol® infusion SAG mono 3,000 mg (20 ml) over 20-30 minutes
additionally
A A
Day 2 _—a _—a
2 % Eumetabol® infusion SAG mono 3,000 mg (20 ml) 6,000 mg in 250 ml NaCl 0.9%

over 20-30 minutes

Eumetabol® Immun - infusion set

." I\
Day1 ‘-
1x Eumetabol® Immun infusion (100 ml) in 500 ml NaCl 0.9%
over 45-60 minutes
1x Eumetabol® infusion SAG mono 3,000 mg (20 ml),
included with the infusion set 6,000 mg in 250 ml NaCl 0.9%
1 x Eumetabol® infusion SAG mono 3,000 mg (20 ml) over 20-30 minutes
additionally
A A
Day 2 =a =a
2 X Eumetabol® infusion SAG mono 3,000 mg (20 ml) 6,000 mg in 250 ml NaCl 0.9%

over 20-30 minutes

3. Maintaining glutathione levels
A maintenance dose is recommended following treatment.

Recommended dosage

as required

3,000-6,000 mg of Eumetabol® (S-acetylglutathione) per week,
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General instructions
for the use of
-umetabol® infusion
concentrates and
infusion sets
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General instructions for the use of Eumetabol®
infusion concentrates and infusion sets

\ l y Do not administer the Eumetabol® glutathione infusion on an empty stomach to prevent
- D - possible hypoglycaemia.
o

Do not administer the Eumetabol® glutathione infusion on an empty stomach to prevent
possible hypoglycaemia.

If a detoxification disorder is present, the administration of Eumetabol® infusion
concentrates may cause malaise, headaches and detoxification symptoms, as the body’s
detoxification function is stimulated.

Patient information leaflet

Eumetabol® infusion SAG mono 3,000 mg . T
Application:
P@ © Dissolve the entire contents of the s Dl
Dilution concentrate in at least 100 ml of 0.9% ~— i
in >100ml NaCl 0.9% . R et
saline solution. el g,
© - |
© The infusion takes 15-20 minutes.

Duration of infusion
15-20 minutes

Additional dosage information for Eumetabol® infusion SAG mono 3,000 mg
Asingle dose of up to 6,000 mg/day (in 250 ml of 0.9% NaCl over 20-30 minutes) is possible.
However, the dose of 6,000 mg per day should not be exceeded.

The use of Eumetabol® (S-acetyl-glutathione) infusion concentrates is not indicated
& in the following cases:
decompensated liver cirrhosis, known hypersensitivity to any of the ingredients, during
pregnancy or while breastfeeding, and 24 hours before or 72 hours after chemotherapy”.

*Please note regarding chemotherapy and radiotherapy: When using Eumetabol® mono infusions and Eumetabol® infusion sets
for the supportive/preventative treatment of cancer- and chemotherapy-related fatigue, care must be taken to ensure that there
is a sufficient time interval between administration and chemotherapy or radiotherapy, so that the high antioxidant capacity of
Eumetabol® does not reduce the effectiveness of the chemotherapy or radiotherapy.
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Eumetabol® infusion sets (Fatigue, Detox, Immun)

——
=

s

| INFLC =

L.

G INININIELOIE Administer infusions separately, one after the other!

[ 1I{EIRTE-H Eumetabol® infusion sets (Fatigue, Detox, Immune)

15

Dilution © Dissolve the entire contents of the concentrate in at least 500 ml of 0.9%
in 500 ml NaCl 0.9% saline solution.

© © The infusion takes 45-60 minutes.
Duration of infusion
45-60 minutes

Eumetabol® infusion SAG mono 3,000 mg

15

Dilution © Dissolve the entire contents of the concentrate in at least 100 ml of 0.9%
in =100 ml NaCl 0.9% saline solution.

S © The infusion takes 15-20 minutes.
Duration of infusion
15-20 minutes

Additional dosage information for Eumetabol® infusion SAG mono 3,000 mg
Asingle dose of up to 6,000 mg/day (in 250 m| of 0.9% NaCl over 20-30 minutes) is possible.
However, the dose of 6,000 mg per day should not be exceeded.

The use of Eumetabol® infusion sets (Fatigue, Detox, Immun) is not indicated in the

following cases:

& G6PD deficiency, a tendency to develop kidney stones, heart failure, decompensated liver
cirrhosis, metabolic acidosis, known hypersensitivity to any of the ingredients, during
pregnancy or while breastfeeding, and 24 hours before or 72 hours after chemotherapy™.

*Please note regarding chemotherapy and radiotherapy: When using Eumetabol® mono infusions and Eumetabol® infusion sets for
the supportive/preventative treatment of cancer- and chemotherapy-related fatigue, care must be taken to ensure that there is

a sufficient time interval between administration and chemotherapy or radiotherapy, so that the high antioxidant capacity of
Eumetabol® does not reduce the effectiveness of the chemotherapy or radiotherapy.

Customised additions and condition-specific combinations

Eumetabol® mono infusions can generally be combined very effectively with established standard
orthomolecular therapies, even on the same day of treatment. In this case, we recommend administering
Eumetabol® at the end of the infusion session.
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S-acetyl-glutathione in the scientific spotlight

S-acetyl-glutathione in the scientific spotlight:

Key findings of the study

Although ME/CFS was classified by the WHO as a disorder of the nervous system

as early as 1969, for a long time researchers paid little attention to the clinical

picture or attributed the symptoms to psychosomatic causes. It was only in the

context of the COVID-19 pandemic and its health consequences that severe fatigue

came to the attention of the scientific community. It is now accepted that there is

a causal link between viral infections and ME/CFS, as well as between viruses and

cancer, with impaired glutathione metabolism and the resulting disruption to NK

cell homeostasis at the heart of the pathophysiological processes. The key research

findings, which are likely to be relevant to other GSH deficiency disorders as well,

are presented below.

Eumetabol® for inhibiting viral
adsorption and virus-cell fusion

The glutathione redox reaction is involved in vari-
ous cellular mechanisms, including the cell’s own
detoxification processes, the transport of ami-
no acids, the production of coenzymes, and the
recycling of vitamins E and C. Furthermore, re-
duced glutathione (GSH) acts as a redox buffer that
maintains the reduced intracellular environment.®

» By modulating the oxidative state of cellular do-
mains, GSH can disrupt the entry of various viral
strains into the host cell and thus inhibit infec-
tion.>?

Eumetabol® for the inhibition of viral
replication

High GSH levels reduce viral replication and thus
the progression of diseases caused by various viral
strains.” This occurs because they significantly in-
hibit the expression of viral glycoproteins, which are
responsible for the release and infectivity of viral par-
ticles.®

» Maintaining high GSH levels significantly inhib-
its viral replication in the body. The virus concen-
tration falls.5" ¢



Eumetabol® to maintain Thl/Th2
balance

Another consequence of falling glutathione levels is the
activation of redox-sensitive transcription factors such
as NF-kB. Downstream signal transduction promotes
the expression of viral genes. Immune cells - such as
macrophages - with low glutathione levels elicit an
M2-like immune response, which triggers an enhanced
TH2 reaction via specific interleukins.®

» Glutathione can help ensure a balanced immune
response by regulating the TH1/TH2 balance.®

Eumetabol® to promote antigen
processing

Glutathione modulates the response of antigen-pre-
senting cells (APCs). Proteins that are phagocytosed
by APC must be either denatured or partially unfolded
before they can be cleaved by endopeptidases. The
rate-limiting step in the partial unfolding of most anti-
gens is the reduction of disulphide bonds. GSH is es-
sential both for this reduction and for maintaining the
activity of various enzymes, such as thiol proteases.*

» GSH thus plays a key role in the process of pre-
senting antigen fragments on APCs.*

S-acetyl-glutathione in the scientific spotlight

Eumetabol® for the reduction of
cytopathic effects

“Many viruses induce oxidative stress to
facilitate their replication within the cell,
These viruses have developed the ability
to influence specific signalling pathways
to their advantage - by manipulating or
suppressing them — in order to regulate
ROS concentrations.”

In viral infections and a wide range of other condi-
tions, intracellular glutathione levels fall, partly due to
a very rapid loss of GSH from the cells immediately
following infection,® and partly due to the increase in
inflammatory cytokines such as TNF-a in the tissue.*
The drop in GSH concentration as a redox buffer leads
to a disruption of the cells’ oxidative state, as the gen-
eration of reactive oxygen species (ROS) is increased.?
The oxidative stress caused by these ROS leads to an
acceleration of the cell cycle, potentially resulting in
DNA damage, cellular senescence and apoptosis.®
Additional cellular damage arises from the GSH loss
described above, even in the absence of ROS activity.
A physiological GSH level can prevent or reduce these
cytopathic effects. Glutathione and other thiols also
neutralise the effects of peroxynitrite-mediated DNA
damage by forming stable GSH-DNA adducts.®

» Increasing intracellular glutathione levels can
therefore be described as a therapeutic target in

viral infections and their long-term consequenc-
es 6; 56; 64; 65
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S-acetyl-glutathione in the scientific spotlight

S-acetyl-glutathione (Eumetabol®):
a study of influenza, AIDS and herpes
simplex

“In some viral infections, such as HIV,
influenza and HSV, the reduction in
cellular GSH represents a mechanism by
which the virus can evade the immune
response.”

Reduced glutathione inhibits the expression of matrix
proteins in influenza viruses. At the same time, it in-
hibits caspase activation and the upregulation of FasR
(CD95) induced by the virus. GSH has been shown to
be effective against influenza in vitro and in vivo.*

SAG enhances the efficacy of AZT (azidothymidine)®"
970 an antiretroviral drug which, as a nucleoside
reverse transcriptase inhibitor, inhibits the replication
of human immunodeficiency virus (HIV) in animal
models.

In vitro, SAG reduces the likelihood of infection with
herpes simplex virus type 1 (HSV-1) by restoring
intracellular GSH levels, and in vivo (in an animal
model) it reduces virus-induced mortality.®

The restoration of intracellular glutathione levels was
more efficient following administration of SAG than
following administration of GSH, other GSH deriva-
tives or individual amino acids. A reduction in HSV-
1-induced mortality was achieved solely through the
administration of SAG. Conventional reduced glu-
tathione proved to be ineffective for this purpose.®

» Particularly given the annual recurrence of viral
outbreaks, S-acetyl-glutathione (Eumetabol®) can
be used to boost the immune system in general.
It also has a direct antiviral effect. It can therefore
help protect against infections and reduce the du-
ration and severity of symptoms should an illness
occur.56; 57;71

S-Acetyl-Glutathione (Eumetabol®)
in the context of COVID-19

COVID-19, a respiratory disease caused by the SARS-
CoV-2 coronavirus, presents a multidisciplinary chal-
lenge. A wide range of research fields are investigating
the condition, its long-term effects - such as chronic
fatigue (ME/CFS, post-viral fatigue) — and various treat-
ment options. International specialist publications
describe a close link between low glutathione levels

and severe disease progression, as well as post-COV-
|D 7;9;15;64; 72

“GSH deficiency plays a key role in

the pathophysiology of inflammatory
diseases and COVID-19, as well as in
the host’s immune response, disease
severity and mortality. Treatments
that raise GSH levels could become

a cornerstone in reducing the severity
and fatal outcomes of inflammatory
diseases, as well as COVID-19. Raising
GSH levels could prevent and curb these
diseases.”




Eumetabol® for the prevention of
COVID-19

“The importance of pulmonary GSH
levels in reducing the risk of infection

is demonstrated by the fact that
impaired GSH biosynthesis and function
compromises the host’s immune
response. Consequently, reduced
blood GSH levels and impaired GSH
detoxification function in the lungs are
associated with more severe courses of
COVID-19.%

Glutathione plays a crucial role in the pathogenesis of
COVID-19 by modulating the body’s response to the
infection. Key factors here are considered to be, above
all, the disrupted redox homeostasis associated with
intracellular glutathione deficiency and the associat-
ed increased oxidative stress, particularly in the lungs,
which ultimately leads to serious manifestations such
as acute respiratory distress syndrome, multiple or-
gan failure and death in COVID-19 patients.®

The same study highlights the importance of glu-
tathione for endogenous vitamin D biosynthesis.®
Through complex mechanisms, the vitamin plays a
role in defending against pathogenic microorganisms,
for example by supporting the synthesis of antimicro-
bial peptides via 25-hydroxyvitamin D.” ™ Low levels
of 25-hydroxyvitamin D are associated with increased
susceptibility to respiratory infections.”™

» Low glutathione levels are the most plausible
explanation for the severe symptoms and deaths
seen in COVID-19 patients. It appears that the de-
gree of glutathione reduction correlates inversely
with the rate of viral replication (low GSH levels »
high viral load).}33%387

S-acetyl-glutathione in the scientific spotlight

Eumetabol® for the treatment of
COVID-19

‘Restoring glutathione levels in
COVID-19 patients could be a promising
approach to managing the novel
coronavirus SARS-CoV-2.."%

“The level of glutathione (GSH) [...]
could be crucial in inhibiting the
excessive inflammatory response that
triggers organ failure in COVID-19.”%

Numerous studies have demonstrated the antivi-
ral effects of glutathione - both in relation to SARS-

on the efficacy of glutathione therapy in alleviating
respiratory distress in the context of COVID-19 pneu-
monia.”® This effect is likely due to the fact that glu-
tathione supplementation prevents the cytokine
storm in the lungs. These findings are supported,
among other things, by studies and biochemical in-
vestigations that describe the protective role of glu-
tathione against ROS-mediated inflammatory reac-
tions.5;6;15;36

» Low levels of glutathione are thought to be a ma-
jor cause of excessive inflammatory responses in
severe cases of COVID-19. This suggests that rais-
ing intracellular GSH levels could reduce the num-
ber of symptomatic patients.

33



34

S-acetyl-glutathione in the scientific spotlight

Eumetabol® for the prevention and
treatment of long COVID

What are the long-term effects?

Research is now being conducted internationally
into a cluster of symptoms known as long COVID or
post-COVID. The term “long COVID” is used when
symptoms persist for more than four weeks after the
onset of the illness. In post-COVID syndrome, patients
continue to experience symptoms (or experience a re-
currence of symptoms) for longer than twelve weeks
after the onset of the illness. Characteristic features
include persistent or recurrent symptoms, primarily
involving fatigue, low mood, headaches, problems
with memory and concentration, taste disturbances,
breathing difficulties and general malaise, with no

correlation to the severity of the viral infection.?% 252
31;37;77-96

Some patients also suffer from persistent, extreme
fatigue that cannot be alleviated by sleep following
other viral illnesses. This set of symptoms is referred
to as post-viral fatigue.”’

ME/CFS (myalgic encephalomyelitis/chronic fatigue
syndrome) is regarded as a distinct neuroimmuno-
logical condition, which is also characterised by ex-
tremely rapid physical and mental exhaustion and a
high intolerance to physical exertion. ME/CFS can oc-
cur, amongst other things, as a possible comorbidity
of long and post-COVID, or as the sole long-term con-
sequence of a SARS-CoV-2 infection.*

Acute COVID-19

Symptoms last for up to
4 weeks

Long COVID

Symptoms last for
4 to 12 weeks

SARS-CoV-2 infections 8 weeks

4 weeks

« COVID-19 infection: acute symptoms lasting
up to 4 weeks

« Long COVID: symptoms typical of COVID-19
that persist or develop for a period of 4-12
weeks following the acute illness

 Post-COVID: symptoms typical of COVID-19
persisting more than 12 weeks after the
acute illness (persistent or newly emerging,
not attributable to other diagnoses)

« Post-viral fatigue: “physical, mental
and/or emotional exhaustion that is
disproportionate to the exertion that
preceded it and cannot be alleviated by
sleep”” following viral infections (influenza,
measles, Ebola, various coronaviruses, etc.)

« ME/CFS: a distinct neuroimmunological
condition that generally persists for life,
characterised by fatigue lasting at least six
months, often triggered by an infection

The ICD-10 classifies Chronic Fatigue Syndrome
(CFS), Myalgic Encephalomyelitis (ME) and post-
viral fatigue under code G93.3.%°

Post-COVID

Symptoms have persisted for more than 12 weeks
(and cannot be explained by other diagnoses)

12 weeks

Overview of COVID-19 terminology
(according to the National Institute for Health and Care Excellence / NICE)



Case numbers

International studies arrive at differing case figures
due to variations in their designs - one systematic re-
view estimates the prevalence of long and post-COVID
to be at least 10%"*, whilst British long-term studies
report post-COVID in 7.8-17% of COVID-19 patients®.
Other studies suggest far higher case figures.

Another striking finding is the high proportion of COV-
ID-19 patients who subsequently develop ME/CFS.
Severe fatigue is one of the most common problems
following a SARS-CoV-2 infection.?# 25 3L 39; 4246 19-81; 88;
9L:96: 101102 According to a large-scale meta-analysis,
around one-third of COVID patients continue to suffer
from persistent, severe fatigue weeks after the illness;
over one-fifth still exhibit cognitive impairments
twelve weeks or more later. Unlike other long-term ef-
fects, which may be self-limiting, both of these prob-
lems appear to have a tendency to persist and even
to worsen .t

The symptoms persist even in cases where the virus
is no longer detectable. However, studies have shown
that elevated levels of inflammatory markers can still
be detected in the blood weeks after infection.®

S-acetyl-glutathione in the scientific spotlight

Pathomechanisms,
prevention and treatment options

Despite significant advances in medical and biochem-
ical research, the pathomechanisms underlying these
symptoms have not yet been fully elucidated. Among
other things, the following are being discussed: a pro-
longed healing phase of systemic endotheliitis; an
excessive inflammatory response (cytokine storm),
which may also reactivate dormant viruses in the
body (e.g. herpes, EBV); and a possible autoimmune
reaction.'# 89104 Some scientists believe that SARS-
CoV-2 can also directly trigger ME/CFS. 105107

From a pathogenetic perspective, there is considera-
ble evidence to suggest a malfunction of the immune
system, particularly as post-viral fatigue is not specif-
ic to SARS-CoV-2 - it has already been documented
in connection with the Epstein-Barr virus (EBV)*" and
with SARS-CoV-1'% 1%: Even following a SARS-CoV-1
infection, a good 40%'* or over 50%*" of those affect-
ed suffered from long-term fatigue.

» Post-viral fatigue (ME/CFS) is one of the most
common problems following infection with SARS-
CoV-2. SAG (Eumetabol®), a compounded medi-
cation that has been tried and tested for decades
in the treatment of fatigue-related conditions,
can offer reliable relief in such cases, particularly
as it also has anti-inflammatory, antiviral and
immunomodulatory properties and helps protect
against further potential long-term damage.
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Eumetabol® for the prevention of
further complications

Scientists are increasingly identifying and investi-
gating further long-term effects that occur following
SARS-CoV-2 infection. Studies suggest that a GSH
deficiency plays a key role in the development of
severe SARS-CoV-2 disease involving immune throm-
bosis.® In COVID-19 patients - unlike in other con-
ditions that trigger this response - immune throm-
bosis affects multiple organs and numerous blood
vessels simultaneously, and therefore contributes
significantly to severe disease progression.

“The combination of various adverse
effects of GSH deficiency in conditions
such as COVID-19 suggests that a
reduction in GSH is a key mechanism in
the immune thrombosis cascade.™®

Furthermore, it has been demonstrated that there are
close pathophysiological links between low GSH levels
in the anterior cingulate cortex, the occurrence of white
matter lesions (WMLs) in the brain, and depressive symp-
toms following SARS-CoV-2 infection. It is believed that
effectively raising GSH levels may reduce the harmful ef-
fects of COVID-19 on the brain, as well as the neuropsychi-
atric consequences of the disease.*

» We are still far from understanding all the mech-
anisms underlying these diseases and the poten-
tial long-term effects of COVID-19 and other viral
illnesses. However, it is already known that the
glutathione system, and thus intracellular GSH
levels, play a central role in numerous patholog-
ical mechanisms. Effective glutathione therapy,
such as that provided by S-acetyl-glutathione
(Eumetabol®), therefore represents a crucial treat-
ment option and also offers the possibility of ef-
fectively preventing long-term effects that may
not yet be known.




“Life is nothing but
a degenerative process.”

PD Dr. med. habil. Gerhard Ohlenschldger, Specialist in
Internal Medicine, Clinical Chemistry and Surgery;
Biochemist

Dr. med. Gerhard Ohlenschldager®

Dr Ohlenschldager (1930-2008) is the “inventor” of
the active pharmaceutical ingredient S-acetyl-glu-
tathione (Eumetabol®). For decades, he devoted him-
self to a detailed study of the role of the glutathione
redox system in the prevention and treatment of a
wide range of diseases. Cancer was a key focus of his
work 112 The findings of his research formed the ba-
sis for groundbreaking new therapeutic approaches.
Many of his medical and therapeutic developments
involving the active ingredient glutathione have been
patented.

Dr Ohlenschlager was the first to apply the acetylation
process to reduced glutathione, enabling it to be used
effectively in medicine as SAG (Eumetabol®). His more
than 30 years of scientific research and development
remain the foundation upon which successful and
long-lasting glutathione infusion therapy is based: with
Eumetabol®.

PD Dr. med. habil. Gerhard Ohlenschlager

« 30 years of research into glutathione

+ 16 monographs

« 250 specialist publications, including on
glutathione, glutathione therapy, oxidative stress,
biological cancer therapies, pathobiochemical
topics and many more.

« Research focus: modulation of the glutathione
redox system for the prevention and treatment of
various diseases

« Developer of the method for acetylating GSH:

- Longer half-life

- Acetyl protecting group prevents the
oxidation of GSH

- Acetyl protecting group prevents negative
feedback on glutathione synthetase

Since Dr Ohlenschlager developed SAG, numerous
independent studies have demonstrated that SAG
(Eumetabol®) can effectively and sustainably increase
intracellular glutathione levels. Prompted by the COV-
ID-19 pandemic, research into glutathione has once
again been significantly stepped up, confirming the
outstanding scientific insights and achievements of
this renowned physician and biochemist many years
after his death.
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Quality unrivalled anywhere in the world

Eumetabol®:
quality unrivalled anywhere in the world

When it comes to glutathione therapy in particular, it
isimportant to ensure you are using the highest qual-
ity product. Itis crucial for efficacy and safety that the
highest standards regarding the purity and concen-
tration of the active ingredient are met. Eumetabol®
meets these requirements thanks to its active phar-
maceutical ingredient, S-acetyl-glutathione (SAG),
which is manufactured exclusively for Eumetabol® in
accordance with the strictest GMP guidelines:

« active pharmaceutical ingredient, specially
developed for medical use

+ Developed over more than 30 years of
glutathione research

+ The highest purity ensures the fastest and most
lasting effect

+ Tested by an external and independent quality
control laboratory

« Entirely manufactured in Germany, with
guaranteed consistent quality and purity

- Compliance with the strictest national,
European and international guidelines

- Manufacturing processes verified by
regulatory inspections

- All legal requirements for active
pharmaceutical ingredients are met
(an important distinction from all counterfeit
products)

- The active ingredient in every single batch of
Eumetabol®is thoroughly tested and certified
by a detailed, valid certificate of analysis in
accordance with the Pharmacy Operating
Regulations

- Validated test methods in accordance with
recognised pharmaceutical standards

+ Research and application supported by a scientific
advisory board comprising doctors, scientists and
other experts

« A pioneerin high-dose therapy for chronic fatigue
syndrome and other fatigue-related conditions

Quality guaranteed:
external audit by PSM GmbH

PSM GmbH is an external and independent contract
manufacturer of active pharmaceutical ingredients
and sterile medicinal products, certified in accord-
ance with Section 13 of the German Medicines Act
(AMG), with an in-house quality control laborato-
ry that performs regular analyses of pharmaceutical
raw materials and finished medicinal products to the
highest standards. PSM GmbH tests the active ingre-
dient in every batch of Eumetabol® for identity, purity
and content using established and validated analyti-
cal methods and in accordance with pharmaceutical
regulations.

PSM GmbH uses only the most advanced, state-of-
the-art equipment, which is regularly calibrated and
maintained, to test its products, thereby ensuring the
reliability of the data collected. Our highly qualified
staff receive ongoing training through internal and ex-
ternal courses and development programmes. Regu-
lar GMP inspections certify that PSM GmbH complies
with GMP guidelines.

This is how we ensure the highest product quality
and patient safety - a key distinguishing feature
in global glutathione therapy.

N

N

Q
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Eumetabol®:
Highest standards in manufacturing,
consultancy and distribution

Eumetabol® glutathione infusions, containing the ac-
tive pharmaceutical ingredient S-acetyl-glutathione,
as well as the other infusions mentioned in this
specialist information sheet, are available as com-
pounded medicines of GMP-compliant quality
from Viktoria Apotheke in Saarbriicken. No other glu-
tathione supplement in the world uses this pharma-
ceutical-grade active ingredient at this proven highest
quality level.

Viktoria Apotheke Saarbrlicken, under the manage-
ment of Dr Fritz Trennheuser, has many years of ex-
periencein the preparation of parenteral preparations
such as solutions for injection and infusion. For many
years, it has been supplying doctors, alternative prac-
titioners and patients with products manufactured in-
house under sterile conditions, based on prescribed
formulations. In doing so, it ensures compliance with
the highest manufacturing and quality standards.

Highest standards in manufacturing, consultancy and distribution

The pharmacy’s extensive range of formulations in-
cludes solutions for injection and infusion containing
antioxidants and polyphenols, as well as amino acids,
vitamins and many other ingredients. This makes Vik-
toria Apotheke Saarbrlicken a trusted partner in the
manufacture of Eumetabol® glutathione infusions.

Eumetabol® glutathione infusions are

« prescription-only medicines manufactured
exclusively in Germany
+ inaccordance with the strictest GMP directives.

A medical prescription is required for the administra-
tion of Eumetabol® glutathione infusions.

As these products are manufactured exclusively in
Germany, the restrictions that apply to imports from
other European countries (AMG Section 73/3) do not
apply to Eumetabol® formulations in the first place.

Thanks to its well-organised manufacturing and
logistics processes, Viktoria Apotheke Saarbriick-
en guarantees extremely short delivery times for
ready-to-infuse solutions, thereby providing opti-
mal support for your practice’s planning process-
es. In addition, the pharmacy team is on hand to
provide you with personalised advice and help
you plan your treatment plans.

" Viktoria Apotheke
Dr. Trennheuser OHG

Viktoria Apotheke Saarbricken
Bahnhofstrasse 95-97
D-66111 Saarbrlicken

How to order

Telephone: +49 (0)681 91 00 55 00
Fax: +49 (0)681 91 00 55 029
eumetabol@internet-apotheke.de
https://shop.internet-apotheke.de
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