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IMPACT OF STRESS ON MENTAL WELLNESS
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CONNECTION OF STRESS AND OXIDATIVE 
STRESS

Oxidative 
Stress

Stress released 
Pro-inflammatory 

cytokines, 
increasing 

oxidative stress 
(Schipani, 2013)

Chronic Stress can 
Alter 

Mitochondrial 
Function that can 
release more ROS

(Allen,2021)

Chronic stress can 
lead to insufficient 

sleep, causing 
lowered 

antioxidant levels. 
(Johnson,2018)

(Vaccaro, 2020)

Stress released 
cortisol and 
adrenaline, 

triggers oxidative 
stress

(Aschbacher,2013)
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OXIDATIVE STRESS

References: Tho bekile S. Leyan e, T. S. (2022). Oxidative Stress in Ageing an d Chro nic Degen erative Patho logies: Molecular  Mechanisms Involved in Co unteracting Ox idative Str ess an d Chro nic 
Inflammation . Oxidative Stress in Ageing and Ch ronic Degenerative Patholo gies: M olecular Mechanisms Involved in Counteracting Oxidative Stress and Chronic Inflammation , 28..

Oxidative stress occurs when there is an imbalance between the production of reactive 
oxygen species (ROS) and the body's antioxidant defense mechanisms

When mitochondria utilize oxygen to generate energy, they also produce potentially 
harmful byproducts known as oxygen free radicals (or generated by pollution, radiation, 
and smoking). 



Imbalance in ROS & Antioxidants.



CAUSES OF OXIDATIVE STRESS
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Mitochondrial Dysfunction: Impaired mitochondrial function can lead to increased ROS production, 
as mitochondria are a major source of ROS in cells. (Kowalzik et.al,2021).

Nitrosative Damage: Peroxynitrite, formed by the reaction of NO with superoxide, can nitrify proteins 
and other cellular molecules, leading to dysfunction and contributing to inflammation and cell 
death. (Moon et. Al, 2008)

Accelerated Aging: The accumulation of oxidative and nitrosative damage contributes to the aging 
process by impairing cellular repair mechanisms, reducing cellular function, and promoting chronic 
inflammation. (Albano et. Al, 2022) 

Chronic Inflammation: Persistent oxidative and nitrosative stress can lead to chronic inflammation, 
which further accelerates aging and contributes to the development of age-related diseases. (Kumar, 
et.al 2023)
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Metabolic Disorders: Metabolic disorders, such as diabetes and obesity, can disrupt cellular 
metabolism, leading to increased ROS production. (Oyendrin et. Al,2023)

Ageing: Aging is associated with a decline in antioxidant defense mechanisms and increased ROS 
production, contributing to age-related diseases. (Pithan, 2022)

Ischemia-Reperfusion Injury: When blood flow is temporarily blocked (ischemia) and then restored 
(reperfusion), it can cause a sudden burst of ROS, leading to tissue damage. (Minami et. Al, 2019) 

Inadequate Antioxidant Defense: Insufficient levels of antioxidants, such as vitamins C and E, 
glutathione, and enzymes like superoxide dismutase, can result in an imbalance between ROS 
production and antioxidant defense. (Almeida, 2021)



DISEASES LINKED WITH OXIDATIVE DAMAGE
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Asthma (Umit M Sahiner MD, 2011)

Autoimmune disorders (rheumatoid arthritis, lupus, psoriasis, contact dermatitis, Crohn’s disease)  (Mannuncci,2021)

Cancer (Hayes,2020)

Cardiovascular diseases (atherosclerosis, coronary artery disease, arrhythmia, cardiomyopathy) (Singal, 1998)

Neurodegenerative disorders (Alzheimer’s, Parkinson’s, ALS, Huntington’s (Jie Li, 2013 ))

Viral disease (common flu, HIV/ADIS, herpes, shingles) (Pohanka, 2012)

Stroke (Singal, 1998)
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OXIDATIVE STRESS AND NEURODEGENERATION - OVERVIEW

• Biological tissues require oxygen to meet their energetic demands. 
However, the consumption of oxygen also results in the generation of free 
radicals that may have damaging effects on cells. 

• The central nervous system (CNS) is particularly vulnerable to oxidative 
stress due to its high oxygen consumption, weakly antioxidative systems 
and the terminal-differentiation characteristic of neurons. Thus, oxidative 
stress elicits various neurodegenerative diseases.

• Reactive oxygen species (ROS) accumulate and damage neurons in 
neurodegenerative diseases like Parkinson’s Disease (Dexter,1989), 
Alzheimer Disease (Butterfield,2002) (Hensley,1998), and Amyotrophic 
Lateral Sclerosis (Pederson,1998) (Beal 1997). 

• Signs of oxidative stress, including lipid peroxidation and protein oxidation, 
are present in brain tissue from PD (Dexter,1989), AD (Butterfield,2002) 
(Hensley,1998), and ALS patients (Pederson,1998) (Beal 1997). 
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OXIDATIVE STRESS AND NEURODEGENERATION – ROLE OF 
ROS
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OXIDATIVE STRESS AND NEURODEGENERATION – DISEASES

• COGNITIVE DECLINE
• PARKINSON’S DISEASE
• ALZHEIMER’S DISEASE

• MOOD DISORDERS
• MAJOR DEPRESSIVE DISORDER



OXIDATIVE STRESS LEADING TO PARKINSON’S DISEASE

Oxidative stress in Parkinson's disease 
stems from the dysregulation of cellular 
redox activity, with the resultant 
accumulation of reactive oxygen 
species (ROS) playing a key role in 
neuronal damage and disease 
progression

Result and Discussion
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OXIDATIVE STRESS LEADING TO PARKINSON’S DISEASE
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Oxidative stress can cause oxidative 
damage to DNA, leading to base 
modifications and DNA 
fragmentation. In lipids, ROS can 
trigger peroxidative damage

Result and Discussion



OXIDATIVE STRESS LEADING TO ALZHEIMER’S DISEASE

Oxidative stress plays a key role in 
Alzheimer's disease by promoting β-
amyloid deposition, tau 
hyperphosphorylation, and neuronal 
loss. 

Brain is vulnerable to oxidative damage 
(consumes 20% of the oxygen supplied 
by the respiratory system), antioxidants 
may offer potential in treating AD.

Result and Discussion
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OXIDATIVE STRESS LEADING TO ALZHEIMER’S DISEASE
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PROPOSED 
PREVENTIVE 
MEASURE



OXIDATIVE STRESS LEADING TO MAJOR DEPRESSIVE DISORDER

SOD activity was significantly 
(F(1,33)=6, p=0.022) reduced in MDD 
patients compared to healthy 
controls 

MDD patient’s GPx activity was 
significant for recurrent depression 
(F(1,34)=17, p=0.0002)

Malondialdehyde, was significantly 
higher (first episode (F(1,33)=15, 
p=0.0002) in MDD patients compared 
to healthy controls.

Result and Discussion
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OXIDATIVE STRESS LEADING TO MAJOR DEPRESSIVE DISORDER

Plasma MDA: ~57.20% increase in 
MDD patients compared to control 
healthy participants

Result and Discussion
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THERAPEUTIC STRATEGIES TO OVERCOME OXIDATIVE STRESS

Dietary Habits 
(Vibha Rani, G. D.,2016)

Physical Activity Level
Vibha Rani, G. D. (2016)

Antioxidant Supplementation
(G. Bjelakovic, 2012)
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ROS & ANTIOXIDANTS



COMPARATIVE EFFECTIVENESS OF DIFFERENT ANTIOXIDANT
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Antioxidant Mechanism of Action Effectiveness Against Oxidative 
Stress Notes

Glutathione
 (Heather,2003)

Quenches free radicals and 
detoxifies harmful substances

Effective in neutralizing oxidative 
stress; Promotes Cell Proliferation;  

Modulates Immune Response; 
Detoxify Toxins

Often considered the body's master 
antioxidant.

Vitamin C
 (Hamza,2017)

Donates electrons to stabilize free 
radicals

Scavenges free radicals; 
Regenerates other anti-oxidant; 

Protect against environmental Stress

Water-soluble; can boost collagen 
production.

Vitamin E 
(Chow,1991)

Protects cell membranes from 
oxidation

Membrane Protection; Cellular 
Damage Protection; Supports 

Immune Function,
Fat-soluble; works synergistically 

with Vitamin C.

Coenzyme Q10 
(Beyaz,2022)

Neutralizes free radicals and 
supports energy production

Beneficial for cardiovascular health 
and improving energy metabolism; 

Neutralizes free radicals 

Important for ATP production in 
cells.

Alpha Lipoic Acid 
(Sztolsztener,2022)

Increases Antioxidant Enzyme such 
as GSH; reduce inflammatory 

enzymes

Scavenges free radicals; has anti-
inflammatory effects 

Unique in its ability to function in 
both water and fat environments.



GLUTATHIONE



WHAT IS GLUTATHIONE?

References:
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HEATHER JEFFERIES, J. C. (2003). GLUTATHIONE. BASIC SCIENCE REVIEW, 5

The primary endogenous antioxidant.

The key detoxifying agent in the body.

The most abundantly synthesized 
molecule within human cells.

A fundamental tripeptide, consisting of 
three amino acids.

Difficult to enhance intracellular levels 
during periods of increased demand



BENEFITS OF GLUTATHIONE

Antioxidant 
Protection

Immune System 
Support

Detoxification

Cellular Health

Skin Health

Cardiovascular 
Health 

Neurological 
Health

Anti- 
Inflammatory 
Effect

Liver Function 
Increase

Cancer 
Prevention

References:Michelle Alpert, D. (2005). The Diverse Benefits of Glutathione. Mary Ann Liebert, 5.



GLUTATHIONE OPTIMIZATION

References:
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Physiological requirement remains 
constant throughout life, although 
endogenous synthesis declines with age

Senescence is an unavoidable 
biological process, its adverse effects 
can be mitigated

Most effective method to maintain 
physiological homeostasis and minimize 
the accumulation of harmful substances



WHAT DOES GLUTATHIONE ACTUALLY DO?

References:
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Neutralize free radicals 
that are continuously 
generated in the body.

1

Remove toxic 
substances, such as 

alcohol, from the body.

2

Maintain internal 
physiological cleanliness 
by reducing the buildup 
of harmful compounds.

3



GLUTATHIONE AND 
NEURODEGENERATIVE DISORDERS



LITERATURE: GLUTATHIONE AND PARKINSON’S DISEASE

Glutathione (GSH) levels in the 
substantia nigra were reduced by 40% 
compared to control subjects, while 
glutathione disulfide (GSSG) levels 
were elevated by 27%,

Suggests that oxidative stress, as 
indicated by the altered GSH/oxidized 
glutathione (GSSG) ratio, plays a crucial 
role in the pathogenesis of Parkinson’s 
disease, rather than cell death alone or 
drug therapy effects.

Result and Discussion

References:
Sian J,  Dexter DT, Lees AJ,  Daniel S, Agid Y,  Javoy-Agid F, Jenner P,  Marsden CD. Alterations in glutathione levels in Parkinson's disease and other neurodegenerative disorders affecting basal ganglia.  Ann Neurol. 1994 Sep;36(3):348-55. 



LITERATURE: GLUTATHIONE AND ALZHEIMER’S DISEASE

Decreased intracellular blood GSH in 
MCI and both intra- and extracellular 
GSH in AD. Brain GSH is reduced in AD 
and MCI in specific subgroups. 

Showed significantly lower brain GSH in 
AD

Significant decreases in both 
intracellular and extracellular GSH in 
Blood GSH

Result and Discussion

References:
Mandal, P. K.,  Shukla, D., Tripathi, M.,  &  Ersland, L. (2019). Cognitive Improvement with Glutathione Supplement in Alzheimer’ s Disease: A Way Forward. Journal of Alzheimer’ s Disease, 1–5.



LITERATURE: GLUTATHIONE SUPPLEMENTATION ON 
PARKINSON’S DISEASE

GSH may have the ability to slightly 
improve
motor function in patients with PD

Compared with the control groups, 
serum GSH-Px levels were significantly 
higher in the GSH groups

The dose of GSH (300 vs. 600 mg/d) 
may be one of the factors influencing 
motor function in patients with PD

Result and Discussion

References:
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LITERATURE: GLUTATHIONE AND COGNITIVE IMPAIRMENT, 
ALZEIMER’S, and PARKINSON’S

Treatment with N-Acetyl-L-Cysteine
(a precursor of Glutathione production), 
an antioxidant that activates the GSH 
system and has immune-regulatory 
properties, has shown clinical efficacy 
in clinical trials in people with MCI, 
Alzheimer's disease, and Parkinson's 
disease

Result and Discussion

References:
Gallayaporn Nantachai, M. A. (2021). Oxidative stress and antioxidant defenses in mild cognitive impairment: a systematic review. MedRvix, 41..



CHALLENGES ON GLUTATHIONE  
THERAPY FOR 
NEURODEGENERATION



BLOOD BRAIN BARRIER

References:
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The blood-brain barrier 
(BBB) is a selective 
semi-permeable 
membrane between the 
blood and the 
interstitium of the brain, 
allowing cerebral blood 
vessels to regulate 
molecule and ion 
movement between the 
blood and the brain.



LITERATURE: PEPTIDE BRAIN UPTAKE
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Uptakes of the 
tripeptides
TRH (L - pyroglutamyl - 
L - histidyl - L – proline 
amide) and glutathione 
(y-glutamyl-
cysteinylglycine), were 
similarly less than 1%



BLOOD BRAIN BARRIER PENETRATION MECHANISM 
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NANOTECHNOLOGY-BASE DRUG DELIVERY 
SYSTEMS

Cyclodextrins act as carriers by forming non-covalent host-guest 
complexes with lipophilic molecules. This interaction enhances the 
solubility, stability, and bioavailability of the guest molecules. CDs 
facilitate the delivery of therapeutic agents (e.g., doxorubicin) 
across biological barriers like the blood-brain barrier (BBB).

References:
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CRT-γ-CD complex was able 
to penetrate the BBB  and 
concentration of CRT was 
determined after 
administration (5mg/kg) for 
half hour, which was about 
200ng/g of brain.

Proves that the used of γ-CD 
was able to facilitate the 
CRT across the BBB and 
reach the brain

LITERATURE: CROCETIN-CYCLODEXTRIN COMPLEX

References:
Wong, K.H., Xie, Y., Huang,  X. et al. Delivering Crocetin across the Blood-Brain Barrier by Using γ-Cyclodextrin to Treat Alzheimer’s Disease. Sci Rep 10, 3654 (2020). https://doi.org/10.1038/s41598-020-60293-y



GLUTATHIONE- 
CYCLODEXTRIN COMPLEX



GLUTATHIONE CYCLODEXTRIN COMPLEX

• Currently have been in 2 clinical human trials and the findings were published in 
May and July of 2023

• All researchers of the study are faculty and students at Western University School 
of medicine



LITERATURE: COVID 19 and GLUTATHIONE-
CYCLODEXTRIN COMPLEX 

The G-C complex shows potential in 
mitigating the CSS and reducing viral 
load. It could prevent hospitalization if 
given early and may reduce hospital 
stays and mortality in severe cases. It 
also offers a potential solution for post-
COVID syndrome and could be used 
effectively in outpatient settings, 
including for neonates and critically ill 
patients in the ICU.

Result and Discussion

References:
Ray Yutani, D. P., & Viswanath Venketaraman, P. (2023). The COVID-19 Illness: Addressing the Current. The COVID-19 Illness: Addressing the Current, 8.



LITERATURE: EFFECTIVENESS of GLUTATHIONE-
CYCLODEXTRIN COMPLEX

The GSH-CD complex demonstrated 
promising results in enhancing immune 
function against Mycobacterium avium 
and improving bacterial clearance. It 
presents a safe and effective alternative 
for GSH delivery, suggesting potential 
for broader application in treating 
mycobacterium infections..

Result and Discussion

References:
Kayvan Sasaninia , †. ,. (2023). Topical Absorption of Glutathione–Cyclodextrin Nanoparticle. Topical Absorption of Glutathione–Cyclodextrin Nanoparticle, 14.



LITERATURE: EFFECTIVENESS of 
GLUTATHIONE-CYCLODEXTRIN COMPLEX

• Glutathione levels in PBMC increased >100% within 72hrs

References:
Kayvan Sasaninia, †. ,. (2023). Topical Absorption of Glutathione–Cyclodextrin Nanoparticle. Topical Absorption of Glutathione–Cyclodextrin Nanoparticle,  14.



LITERATURE: EFFECTIVENESS of 
GLUTATHIONE-CYCLODEXTRIN COMPLEX

• Oxidative Stress Reduced within 4 hrs measured as MDA

References:
Kayvan Sasaninia  †. ,. (2023). Topical Absorption of Glutathione–Cyclodextrin Nanoparticle. Topical Absorption of Glutathione–Cyclodextrin Nanoparticle,  14.



LITERATURE: EFFECTIVENESS of 
GLUTATHIONE-CYCLODEXTRIN COMPLEX

• IMPROVEMENT IN IMMUNE CYTOKINES WITHIN 72 HRS

References:
Kayvan Sasaninia , †. ,. (2023). Topical Absorption of Glutathione–Cyclodextrin Nanoparticle. Topical Absorption of Glutathione–Cyclodextrin Nanoparticle, 14.



LITERATURE: EFFECTIVENESS of 
GLUTATHIONE-CYCLODEXTRIN COMPLEX

• REDUCTION OF INFECTION WITHIN 4 HRS

References:
Kayvan Sasaninia  †. ,. (2023). Topical Absorption of Glutathione–Cyclodextrin Nanoparticle. Topical Absorption of Glutathione–Cyclodextrin Nanoparticle,  14.



INCORPORATION OF GLUTATHIONE IN YOUR 
DAILY ROUTINE
• Avoid toxins

• Alcohol
• Excessive exposure to sun
• Pollution
• Chemicals, solvents, pesticides, etc…

• Diet
• Consume cysteine rich foods, ex. Whey proteins
• Add selenium rich food like bazil nuts

• Reduce stress
• Meditation
• Exercise
• Increase Your Vitamin C Intake

• Glutathione Supplementation 
• Topical – Patented Glutaryl  of Auro wellness (best absorption)
• IV, Oral caps, Liposomal liquid (low bioavailability) 



GLUTARYLTM



POSSIBLE SIDE EFFECT AND CONTRAINDICATION

Glutaryl
Topical Glutathione

Glutaryl  delivers effective dose 
of glutathione that can cause a 
rash at the site of application or  
parts of the body. Rash can be 
minimized by changing the 
application site or reducing the 
dose. 

Rarely but sensitivity to any 
components of the product is 
also possible. 



Dr. Nayan Patel: The Visionary Behind Topical 
Glutathione Innovation

“My dear friend Dr. Nayan Patel is at th e forefront of 

the latest GSH research, and an expert on  how to 

raise your glutathion e levels to  help revitalize your 

body and tran sform your health. He h olds  th e 

patent for the tran sdermal Glutathi one spray, 

Glutaryl, an d is  th e author of  his new book, The 

Glutathion e Revoluti on. Hi s book is a wealth of 

information and has been a game-changer i n my 

personal health  and wellness

jou rney.”

- Tony Robbins



CONCLUSION

Glutaryl represents a groundbreaking innovation in glutathione administration, 
offering a unique topical delivery system that effectively enhances immunity. By 
revolutionizing the way glutathione is absorbed and utilized in the body, Glutaryl 
ensures higher bioavailability and optimal support for the body's antioxidant defense 
mechanisms, marking a significant advancement in applications for mental wellness 
and stress reduction.



GET A COPY FOR YOURSELF.
Available via Print, Kindle and Audible



QUESTIONS?

E: Nayan@aurowellness.com

T: (562) 352-9630
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