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1995 - 1999: Chronic Pain, Disc Prolapse, Failed Back Surgery
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Ischemic Model of Degeneration (Kirkaldy Willis 1986, L. Giles 2nd Ed)



Disc Sequestration



Disc Prolapse, Failed Back Surgery
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Disc Prolapse, Failed Back Surgery
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Disc Prolapse, Failed Back Surgery



2011 Serbia



2008, 2011, 2012, 2013, 2015, 2016



Wall Street Journal 2016



HBOT2017 – International Hyperbaric Medical Symposium

https://www.facebook.com/hyperbaricmedicalfoundation/videos/1068606259943318/UzpfSTgyNzUzNzgwMDcxNjgzMzpWSzoxMDY4NjA2MjU5OTQzMzE4/?id=100001432968456


USA Open 2018



USA Open 2018



Women’s Doubles
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Canada



Monte Carlo



USA Davis Cup



UK and Australian Rowing



Australian Rules Football (2012)

ASADA, AFL & WADA - “Period in question”

- During the period in question, the Essendon Football Club 

experienced 9 wins out of 11 consecutive games.

- One of the 2- games lost – the team kicked 9-goals and 1-

point in the final quarter to lose the game by only 1-point.

- There were ‘no reported soft tissues injuries’ during the 

“period in question”.

- The use of peptides were established in 2011, prior to 

attending HyperMED (OXYMED). 

- So why were the players 30% up on their AFL Dream 

team scores during the “period in question”? 

- What was the real reason for the improved performance?

- Why didn’t any Australian news media discuss the role of 

Hyperbaric Oxygen Therapy in recovery and performance 

which negated the WADA decision that there was:  “no 

other evidence to challenge their circumstantial evidence 

that it must have been peptides causing the early season 

out performance”.

- "Neither ASADA or WADA alleges that any players 

were given a banned substance at the South Yarra clinic". 

(Nov 2016). 

http://www.theaustralian.com.au/sport/afl/news-

story/f13971f9ae1a695f73c1677c52a6785

http://www.theaustralian.com.au/sport/afl/news-story/f13971f9ae1a695f73c1677c52a6785


VacuSports – Lower Body Negative Pressure



Cryotherapy – Minus 160C



WBV - Bones, Tendons, Ligaments 



Low intensity stimuli at high frequencies

“Reduced negative effects of aging on bone, muscles and tendons”



Whole Body Cryotherapy – Cytokine markers



Cryotherapy – post exercise recovery, DOMS



Cold Water Emersion



Cryotherapy



Hyperbaric Oxygen Therapy – Placebo?



HBOT placebo? Requires larger cohort clinical trials



HBOT _ DOMS, Fatigue



Satellite cell proliferation, IGF1 healing



Growing injury list - performance, recovery, travel – the endless loop



Chronic Traumatic Encephalopathy (CTE)



Burn Out

- Multidimensional Cognitive Affective Syndrome – “emotional, physical exhaustion, reduced sense of 

accomplishment and sport devaluation”. Burn-out affects 1-10% of all athletes (figure probably much higher).

- Negative impact – social relationship breakdowns; mental anxiety, eating disorders, self abuse, PTSD etc. 



What happens if you get the “fuel” wrong?



What is plan B?



Show Me The Money!



“The Mitochondria Oxygen Money Meter”



OXYMED Hyperbaric Oxygen Therapy



Tel Aviv | The Sagol Hyperbaric Center



OXYMED International Development 



Advertised “Benefits” of Hyperbaric 

Source: www ….

- Preconditioning against injury

- Shortens recovery time after extreme exercise, injury or surgery

- Revitalizes by improving blood flow and oxygen to all organs

- Regenerates small blood vessels (capillaries), nerves and bones

- Improved performance

- Increased strength

- Enhanced endurance

- Energy boost preventing exhaustion

- Reducing inflammation, swelling, pain

- Reducing fatigue and recovery time

- Speeding up healing of muscles, ligaments and fractured bones

- Rejuvenates by releasing stem cells from bone marrow for tissue repair

- Reducing and preventing infection

- Reducing scar tissue formation

- Cleansing blood from toxins and toxic substances

- Maintaining general health

Why do many athletes feel flat or even come down with ‘flu like’ symptoms after HBOT?



Cytokines Gene Signalling – The Cellular Landscape

Cytokine Gene Expression Testing is at the forefront of medical advances and 

immunotherapy interventions. 

Type into Google search - the ‘health condition’ and ‘cytokines’. 

- Why aren't governments paying for Cytokine testing enabling the public to access 

these specific advances with view of how your body is actually functioning at a ‘cellular 

level’?

The answer is simple.

- Cytokine testing places focus on the "individual" cellular gene expression with the view 

that your health is simply not another ‘generic drug for another symptom’.

Circulating Blood

- The cytokine biomarker blood tests are specific indicators of what is happening in your 

circulating blood.

- However, it does not necessarily reflect what is actually happening in the deeper 

tissues where cells are in a lowered respiration (low metabolic) state.

- Cells in a hypoxic state are the cells that “over secrete” pro-inflammatory cytokines 

and inflammatory gene expressions.  

- Inflammatory responses are required in the acute phase of illness but become 

destructive (apoptosis) with chronic long term expression leading to 

neurodegeneration and autoimmune related illness.



PubMED – “Cytokines Athletes & Injuries”



Cytokine Modulators



Dietary influences Cytokines and sports 



Ketogenic Diet Transition 



Ketogenic benefits 

“enhanced well being, improved recovery, improvements in skin, reduced inflammation” 



PRP & Cytokines vs HBOT Plus PRP



Cytokines ‘orchestrate’ immune modulation

- Cytokines 'orchestrate' & modulate immune response & gene expression.

- Cytokine modulate cell growth and differentiation, cell death (apoptosis), 

angiogenesis, normal development and neuromodulations.

- They are known as either pro-inflammatory or anti-inflammatory.

- “Autophagy Cross Talk” - Cells ‘talk’ to other cells – mediated by pro-

inflammatory Cytokines and other glycoproteins including HIF other factors 

including NFkB, TGFb.

Hypoxic Cross-Talk

- Hypoxia drives molecular crosstalk of multiple pro-inflammatory loops. NFkB 

is also another key regulator in the crosstalk among the pathways leading to: 

arthritis, inflammatory bowel disease (IBD), colorectal cancer (CRC) and 

type 2 diabetes mellitus (T2DM), systemic inflammation.

- ‘Hypoxic Cross Talk’ plays a major role in linking inflammation to cancer 

development through its ability to up regulate inflammatory tumor promoting 

cytokines - IL6, IL1α and TNFα and genes like BCL2 and BCLXL. 

- Chronic ‘over-expression’ and ‘cross-talk’ of HIF, TGFβ, NFKB, TNFα, IL1, 

IL6, IL8 could be considered as the matchmaker between inflammation, IBD, 

cancer and diabetes – Metabolic Syndrome



Global Crisis  



Cytokine Balance 



Cytokine Storm



Cytokines Autophagy



Cytokine Shock 



Case 1: Athlete January 2016 



Case 1: Athlete January 2017



Case 2: Athlete March 2018



Case 2: Athlete May 2018



Case 3: Athlete Ketogenic Program



Blood, Salvia, Urine

Abstract

Saliva has been useful as a liquid biopsy for the diagnosis of various oral or systemic diseases, and oral squamous 

cell carcinoma (OSCC) is no exception. 

- Salivary cytokines expression, specifically Interleukin-8 (IL-8), Interleukin-6 (IL-6) and Tumor necrosis factor 

(TNF-α), contribute to the pathogenesis of cancer and these cytokines serve as potential biomarkers. 

- Their excessive production plays a role in cancer progression and establishment of angiogenesis.  However, 

other inflammatory or immunological conditions may affect the levels of cytokines in saliva. 

Apart from serum, the saliva-based test can be a cost-effective tool in the follow-up and diagnosis of OSCC. 

Moreover, large-scale investigations are still needed for the validation of salivary cytokines.



“Washout” – ‘Oxygen In Garbage out’

Oxygen In - Garbage Out - ‘Wash-out’  (Herxheimer's Effect)

Blood delivers oxygen to cells and tissues and removes metabolic wastes. 

Oxygen is crucial for the long-term survival of tissues and cells in vertebrates.

- Metabolic waste accumulation is another issue in biological systems when blood flow is insufficient. Metabolic 

wastes change the microenvironment of cells and tissues, influence the metabolic activities of cells, and 

ultimately cause cell death. 

- This review examines advances in blood mimicking systems in the field of biomedical engineering in terms 

of oxygen delivery and metabolic waste removal.



Tumor Necrosis Factor Alpha

- TNFα is a cytokine produced by white blood cells, released during the acute inflammatory response. It plays a 

pivotal role in systemic inflammation as it induces the synthesis of C-reactive protein, vasodilatation, and 

vascular permeability. 

- Master regulator of the human inflammatory response. 

- Linked with autoimmune disorders including chronic pain, arthritis, tendinitis.

- Elevated TNFα in the brain hippocampus results in atrophy and associated with traumatic brain injuries, post 

traumatic stress disorders, concussion syndrome and conditions depression, psychosis, addiction and 

dementia.

- Elevated pro-inflammatory cytokines (IL1, IL6, IL7, IL8, S100B) and TNFα are linked with chronic and 

progressive neurodegenerative disease - often referred to as Cytokine Storm leading to multisystem 

inflammatory cascade (autoimmune erosion). The body due to autoimmune dysfunction - attacks itself!

- Reason for many 'retired' athletes combating depression and other progressive mental health issues.



- This review discusses the interaction between depression and chronic pain, emphasizing the 

fundamental role of the hippocampus in the development and maintenance of both disorders. 

Reduced CBF to the hippocampus results in TNFα overexpression coupled with other 

proinflammatory chemokines.

- Hippocampus expressed TNFα serves as a therapeutic target for management of chronic pain and 

major depressive disorder.

- A novel method of reducing TNF - increasing BDNF levels.

- In animal subjected to chronic stress and pain demonstrated elevated TNFα associated with 

decreased BDNF expression in the hippocampus. Administration BDNF synthesis exerts 

antidepressant and analgesic effects on chronic pain via induction of BDNF in the brain.

- Increasing BDNF may be a novel treatment strategy for chronic pain associated with depression.

- HBOT down regulates TNF and upregulates BDNF.

Tumor Necrosis Factor Alpha



Tumor Necrosis Factor Alpha - Etanercept



TNFa vs BDNF



IL1 

- IL1 is linked with systemic inflammation including the ‘gut and brain connection’. 

- Patients with chronic irritable bowel and chronic disease are often elevated with IL1 and IL8. 

- In stroke patients, IL1 caused a severe reduction in cerebral blood flow and an increase in infarct 

volume. Blockade of endothelin-1 receptors reversed this hypoperfusion, reduced tissue damage, and improved 

functional outcome.

- Post stroke, IL1 mediates inflammatory effects (in red) – negative cascade - including increased adhesion 

molecules, neutrophil infiltration, reduced BBB integrity, decreased blood flow. 

- Elevated IL1 on astrocytes reveal increased IL6, TNFa and other chemokines. 

- Elevated IL1 inhibits stroke repair – reduced neurogenesis.

- Elevations in serum levels and joint fluids (synovial fluids) are detected in rheumatoid arthritis.



IL6

- IL6 is an important biomarker in monitoring inflammatory responses. IL-6 is involved in the induction of acute 

phase responses and induction of fever.

- Elevated serum levels of IL6 are also found in patients with chronic inflammatory arthritis and traumatic 

arthritis. IL6 is a cytokine with a wide variety of biological functions. It is a potent lymphoid cell growth factor 

that stimulates the growth and survivability of certain B cells and T cells. It plays an essential role in the final 

differentiation of b-cells into Ig-secreting cells, it induces myeloma and plasmacytoma growth, it induces nerve 

cells differentiation and in hepatocytes it induces acute phase reactants. 

- IL6 can increase up to a 1,000-fold during trauma and infection. Chronic elevation of serum IL-6 is associated 

with the progression of atherosclerosis in patients with vascular risk factors.

- Elevated IL6 but not CRP in midlife, predicts cognitive decline and dementia.

- IL6 elevation associated with chronic lumbar radicular pain. Persistent increase of the pro-inflammatory 

substances IL6 and IL8 in serum after disc herniation.

- IL6 is a growth and survival factor in human glioblastoma cells and plays an important role in malignant 

progression. Its increased levels have been associated with elevated cancer risk, and also these levels have 

been found to be a prognostic factor for several cancer types. In addition, increased levels have been found in 

coronary heart disease, insulin resistant patients, advance stage cancer patients, atopy/asthma and in patients 

with blood circulating micro metastasis (circulating tumour cells).



IL7 - promotes tumour development and progression

- Hematopoietic growth factor secreted by red marrow and thymus. 

- Stimulates the differentiation of multipotent (pluripotent) hematopoietic stem cells.

- Elevated levels detected in the plasma of HIV-infected patients.

- Elevated IL7 promotes tumour development and progression.

- Linked with NFkB in malignancies (acute lymphoblastic leukemia).

- Proliferative and trophic cytokine that induces the development and proliferation of haematopoietic cells and 

malignancies.

- The production of IL7 linked in the process of tumourgenesis upregulated in several solid tumours including 

breast, lung, prostate, renal, ovarian, melanomas as well as head and neck tumours.

- An important marker in cancer activity. 



IL8 - Cardiovascular Disease

- IL8 was first characterized in 1987. 

- Identified with systemic inflammation of the blood and involved in cerebrovascular disorders and 

cardiovascular disease.

- IL8 and other chemokines are produced in several tissues upon infection, inflammation, ischemia, trauma etc 

- main cause of local neutrophil accumulation.

- Gross overproduction of IL8 from Endothelial cells in presence of hypoxia.

- Chronic systemic inflammation including: Progressive vascular disease, atherosclerosis lesions, main source 

for atherosclerosis plagues, predictive biomarker for ischemia induced oxidative stress.

- Pathogenesis of hypertension, and in the progression of ischemic induced necrosis.

- IL8 elevated in ventricular fibrillation complicating myocardial infarction.

- IL8 is a powerful independent predictive factor for cardiovascular disease and overall mortality in patients 

with end stage renal disease. Biomarker of outcome following cardiopulmonary arrest.

- SPECT Imaging (Single Photon Emission Computed Tomography) demonstrates regions of cerebral 

hypoperfusion. Typically, these are the regions of the brain associated with chronic ‘over expression’ of pro-

inflammatory cytokines including IL1, IL8, TNFa, S100B and lowered BDNF.



IL8 – Neurodegenerative disorders

- IL8 linked with neuroinflammation associated with activated microglia resulting in neurotoxicity in the inflamed 

brain. 

- IL8 are significantly elevated in neurodegenerative disease.

- Activated microglia increased levels of IL8 which contribute to a positive feedback process amplifying and 

sustaining inflammatory reactivity in Alzheimer's Disease brain. 

- Chronic microglial activation is associated with sustained cellular production of a milieu of inflammatory 

mediators including pro-inflammatory cytokines including IL8, reactive oxygen species and matrix 

metalloproteinases which cause abnormalities to blood vessels (weak VEGF) and neurotoxicity.



IL8 – Hypoxia Cancer Proliferation

- Hypoxia, IL8 and acidity contributes to the aggressive biology of pancreatic cancer growth (UHMS 2003)

- Tumorigenesis analysis proved that patients with higher serum IL-8 levels grew faster than those with lower 

IL-8 levels.



IL17 – tendinopathy, rotator cuff injuries 

- High levels of this cytokine IL17 are associated with several chronic inflammatory diseases including 

rheumatoid arthritis, psoriasis and multiple sclerosis. 

- IL17 is an inflammatory infiltrate in tendinopathy, rotator cuff injuries and repetitive strain injuries. 

Increased levels of Il17 coupled with TNF-α, IL-6 in torn supraspinatus promoting tissue destruction 

and degeneration during inflammation.  

- IL17 has been linked with inflammatory arthritis and more recently associated with chronic symptoms 

associated with Lyme like illness.

- High levels of IL17 have been found in patients with confirmed, severe, chronic ‘borreliosis’ in 

conjunction with elevated IL1, IL6, TNFa.

- Oral high dose vitamin D intake reducing IL17 levels in MS patients in a double blind randomized 

clinical trial. 94 patients with a diagnosis of relapsing remitting multiple sclerosis (RRMS). 50,000 IU 

vitamin D3 every five days for 12 weeks showed significant reduction change in RRMS patients.



S100B – Astrocyte Neurotrophic Cytokine

- S100B is a neurobiochemical marker of brain damage and used as a measure of BBB dysfunction.

- Elevated with mental health issues including dementia, Alzheimer's but also a marker of other systemic issues 

including circulatory arrest, stroke and traumatic brain injury.

- Elevated with Chronic Traumatic Brain Injury (TBI and CTE), Post Traumatic Stress Disorders (PTSD), shock 

blast injury, concussions syndromes, blunt head injury and progressive neurodegeneration disorders



S100B and the Blood Brain Barrier 

- Hypobaric hypoxic brain injury results in elevated peripheral S100B levels which may relate 

to blood-brain barrier (BBB) dysfunction. 

- S100B has attracted great attention as a biomarker for a variety of diseases.

- S100B is mainly expressed in glial cells.

- The levels of S100B in the blood may function to predict the progress or the prognosis of 

many kinds of diseases, such as cerebrovascular diseases, neurodegenerative diseases, 

motor neuron diseases, traumatic brain injury, schizophrenia, depression, diabetes mellitus, 

myocardial infarction, cancer, and infectious diseases. 

- S100B has been implicated in the pathological process of these diseases, S100B should not 

be simply regarded as a biomarker, it may also function as therapeutic target for 

these diseases. 

- The role of S100B may formulate innovative therapeutic strategies for multiple diseases.



S100B – neuroinflammation regardless of location



S100B – Astrocyte Neurotrophic Cytokine



Granulocyte Colony Stimulating Factor (GMCSF) 

- GMCSF are glycoprotein growth factors. 

- Stimulates blood stem cells to produce more white blood cells (neutrophils, eosinophils, basophils, and 

monocytes) to reduce the risk of infection notably after types of cancer treatment.

- GMCSF stimulates bone marrow and make stem cells move from the bone marrow into the blood.

- GMCSF can have intrinsic spinal cord repair mechanisms including neuroprotection from apoptosis, endogenous 

stem cell activation, inhibition of glial scar formation, and microglial cell activation.

- GMCSF decreased neuronal apoptosis and improved the functional outcome in SCI animal models. 

- GMCSF stimulates microglial cells to increase brain-derived neurotrophic factor (BDNF) synthesis.

- The total number of recruited white blood cells in the peripheral blood was elevated after GMCSF (SGS) 

administration. The number of white blood cells in patients showing improved neurologic function was 

significantly higher.

- Following GMCSF - Spinal MRI Findings - 42.9% of patients in the GMCSF treated group showed an increase in 

the diameter of the spinal cord at the cell transplantation site. 28.6% showed evidence of spinal cord 

enhancement. 



GMCSF



GMCSF – Innate Immunity



IL4 – Diverse Immune Modulation

- Studies of IL-4 have revealed a wealth of information on the diverse roles of this cytokine in homeostatic 

regulation and disease pathogenesis.

- IL4 is an Th2 anti-inflammatory cytokine, acting synergistic with IL10 and IL13 responsible for cell growth 

factor that stimulates the growth and survivability of B cells and T cells. 

- IL4 inhibits the production of pro-inflammatory cytokines including TNF, IL1, and IL6. 

- IL4 is an immune-stimulating molecule. More recent targets being studied for new asthma treatments. 

- IL4 has striking antitumor activities expressing potent biologic agents to enhance immune elimination of 

certain tumor cells.

- Ameliorates non-resolving neuro-inflammation that causes neuropathic pain after nerve injury (crush injury).



IL10

- Potent anti-inflammatory TH2 cytokine that has a critical role in limiting the immune response to pathogens

to prevent host damage.

- Strong inhibitor of inflammation.

- Elevated levels in parasitic infection, high expression levels of IL10 are also found in retroviral infections 

inducing immunodeficiency. 

- The immunosuppressive properties of IL10 suggest a possible clinical use in suppressing rejections of grafts 

after organ transplantations.

- Patients with Crohn's disease react favourably to treatment with bacteria producing recombinant IL10.

- Pre conditioning elevation of IL10 induces a resistance of the brain cells to ischemia-evoked damages.

- This protective effect in cultured hippocampal cells is developed rapidly after application of IL10, capable to 

exert the rapid neuroprotective effects through transcription-independent modulation of ischemia-induced 

intracellular Ca(2+) responses in the brain cells.

- IL10 upregulates BNDF production.



IL10



IL13

- IL13 has anti-tumour effects and when combined with HBO enhances the killing effects of 

Glioblastoma and other cancers.

- Interleukin-13 receptor-targeted cytotoxin (IL13-PE38) is highly cytotoxic to human glioblastoma 

(GBM) cells.

- IL13 is a cytokine found to powerfully inhibits proinflammatory cytokines.

- Elevated IL13 levels in the CSF are reported to have neuroprotective effects in multiple 

neurodegenerative disorders including Multiple Sclerosis.

- IL13 enhances neuronal integrity and synaptic function in neurodegenerative disorders including MS. 

- IL13 specifically induces physiological changes in parasitized organs that are required to expel the 

offending organisms or their products. For example, expulsion from the gut of a variety of mouse 

helminths requires IL13.

- IL-13 induces several changes in the gut that create an environment hostile to the parasite, including 

enhanced contractions and glycoprotein hyper-secretion from gut epithelial cells, that ultimately lead to 

detachment of the organism from the gut wall and their removal.



IL13 - T Cell Immunotherapy

- IL13 based T cell immunotherapy is emerging as a powerful strategy to 

treat cancer and may improve outcomes for patients with glioblastoma 

(GBM). 

- Chimeric Antigen Receptor (CAR) T cell immunotherapy targeting IL-13 

receptor α2 (IL13Rα2) for the treatment of GBM. The general premise of 

CAR-T cells is to artificially generate T-cells targeted to markers found on 

cancer cells. Scientists can remove T-cells from a person, genetically alter 

them, and put them back into the patient to attack the cancer cells. 

- Intracranial delivery of CAR T cells elicits superior anti-tumor efficacy as 

compared to intravenous administration, with intraventricular infusions 

exhibiting possible benefit over intracranial tumor infusions.



IL13CAR - Glioblastoma



Brain Derived Neurotrophic Factor (BDNF)



Cerebrolysin (BDNF)

- Cerebrolysin – brain derived neurotrophic factor (BDNF), glial derived neurotrophic factor (GDNF), 

nerve growth factor (NGF), ciliary neurotrophic factor (CNTF) and other peptide fragments.

- Improves cognitive performance and global function in neurodegenerative disorders with 

‘increased daily quality living’. CL activates cerebral mechanisms related to attention and memory 

processes.

- CL improvements reported in mild to moderate progressive neurodegenerative disease - multiple

sclerosis, Parkinson’s disease, Alzheimer's disease, dementia, acute and chronic Stroke, acute 

traumatic brain injury, childhood autism (89%) and cerebral palsy.

- Attenuates motor neuron damage in spinal cord with significant motor recovery. reducing chronic 

nerve cell inflammation in both acute and chronic neurodegenerative diseases.

- Neuroprotective and neurorestorative properties, demonstrates ‘anti-aging’ with benefits 

‘improving cognition, memory function, brain metabolism with capacity.

- Reduces brain Aβ deposition, and tau-related neuropathology. Modulates neuroinflammation, 

attenuating microglia activation and IL-1β release, reducing the elevated serum levels of TNF-α 

and TNF receptor-1 in AD patients.

- Neurotrophic-like actions on neuronal survival and outgrowth, increases circulating IGF-1 and 

BDNF levels in humans. Enhances the supply of glucose to the brain and ameliorates the slowing 

of brain bioelectrical activity.

- Promotes neural plasticity, neurogenesis and neuronal survival protecting from apoptosis and 

degeneration.



OXYGENE - The Power Within

https://youtu.be/7Pc2RH5ErmE


N = 1  Hyperbaric Oxygen impacts the Cellular landscape 

- Hyperbaric Oxygen is breathing 100 per cent oxygen at pressures greater than normal. HBOT 

increases dissolved oxygen into the into the damaged regions of the body. HBO increases blood plasma by 10-

15 fold (1000-1500 per cent). The normal blood plasma carry only 1-2 per cent oxygen with red blood cells 

carrying approximately 98 per cent oxygen. 

- “Hyperbaric Oxygen Therapy creates a ‘fertile neurovascular platform’ for emerging stem cell, immunotherapies 

and nanotechnology techniques. The impact and success of these and future procedures are dependent on the 

integrity of the underlying supporting neurovascular bed.” (Hooper 2005). 

- HBO acts as a 'catalyst' promoting immune modulation. HBO results in increased blood flow by fostering the 

formation of existing and new capillary dynamics (neovascularization) activating damaged and dormant nerve 

cells (‘penumbra state’). HBO accelerates neuroplasticity.

- Approximately 20 to 30 percent of the body's consumption of Oxygen occurs within three to five per cent of the 

body mass – the brain and spinal cord. These structures are extremely sensitive to Oxygen deficiency and the 

use of HBO.  

- Increased Oxygenation accelerates the rate of healing, stabilization and repair through numerous immune 

modulating effects, providing upregulation of anti-inflammatory cytokines, including: Granulocyte Macrophage 

Colony Stimulating Factor (GM-CSF), Interleukin-3 (IL3), Interleukin-4 (IL4), Interleukin10 (IL10), Interleukin-13 

(IL13), Interleukin-21 (IL21), Brain Derived Neural Growth Factors (BDNF, GDNF), Vascular Growth Factors 

(VEGF), TGFβ1 Signaling and IGF1. 

- In chronic injuries, the microenvironment is in a constant smoldering “cytokine storm” state. Pro-inflammatory 

cytokines are important in mobilizing the reparative and regenerative responses when ‘attacked’, but chronic 

over-expression leads to immune confusion and autoimmune degradation. Over-expressions of pro-

inflammatory cytokines can affect synaptic strength and synaptic plasticity, and excess contributes to 

maladaptive plasticity and chronic pain syndromes.  



Hyperbaric Oxygen ‘Epigenetic Therapy’ (Harch 2015) 

- In essence, hyperbaric therapy physicians are playing a symphony with patients’ gene 
expression, the music of which is determined by the various pressures and amounts of hyperoxia
to which the patient is exposed.

- Tissue growth requires replication of DNA. HBOT is a DNA signaling agent.

- A single HBOT, at the pressure used for diabetic foot wounds and radiation wounds up or 
downregulated the expression of 8,101 genes (nearly 50%) of the known 19-20,000 protein-
coding genes in the human genome.  

- Clusters of neuronal genes are affected by ‘different pressures’ and ‘different amounts of 
hyperoxia’. 

- Upregulated genes are primarily growth and repair hormones and anti-inflammatory genes.

- Downregulated genes are the pro-inflammatory and apoptotic genes.

- HBO 'expands the therapeutic window’ reducing continuing neurovascular deterioration. HBO 
upregulates the patient's own target specific Stem Cells (with an 8-fold or 800 percent increase in 
circulating CD34+).  

- HBO enhances Mitochondrial respiration.

- HBO proliferates Granulocyte Macrophage Colony Stimulating Factor (GM-CSF), Interleukin-3 
(IL3), Interleukin-4 (IL4), Interleukin-10 (IL10), Interleukin-13 (IL13), Interleukin-21 (IL21), Brain 
Derived Neural Growth Factors (BDNF, GDNF), Vascular Growth Factors (VEGF), TGFβ 
Signalling, IGF1.  

- HBO reduces Telomere degeneration.  

- HBO down regulates toxic intra and extra cellular inflammatory Cytokines (IL1, 2, 6, 7, 8, 17), 
Tumour Necrosis Factor Alpha (TNFα), GlycA, S100B.  

- HBO inhibits opportunistic infections (MRSA, viral, bacterial, parasitic), cell sepsis and more.  



Stem Cell Mobilization (2005)



HBOT Erectile Dysfunction



Blood flow changes



The Future? HBOT & Nobel Gases – Argon, Xenon



HBOT Neuroprotection 



Malcolm R. Hooper



Thankyou

"The purpose of my life is to be 'complete', to live in God's Grace 

and Blessing, to lift the 'Spirit of Humanity' for myself and others.

I am passionate with the vision that people of all nations will gain the 

opportunity to access the abundant benefits of Oxygenation – the 

cornerstone of HealthCare in the modern era". Malcolm R. Hooper


