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Intermittent Vacuum Therapy (IVT)
• Medical product class 11a used for the treatment of peripheral arterial 

occlusive diseases, diabetic foot syndrome, chronic wounds, post-thrombotic 
syndrome, lymph oedemas, passive vascular and walking distance training.

• Variable intervals of negative and normal pressure phases producing
rhythmic dilation and compression of the vessels and capillaries.

• Physically this increases the circulation, the venous reflux and the disposal of 
lymph and lymph-dependent waste products. 



• The results of the study implies that partial body cryotherapy increased hand 
isometric strength and could be performed before a training session or a sport 
competition.



• Increase in knee muscle isokinetic strength values was statistically significant 
in the WBV group and an effective additional treatment option in the 
rehabilitation of athletes after ACL arthroscopic reconstruction.



Transcranial Magnetic Stimulation - TMS



Transcranial Direct Current Stimulation - TDCS





• Athletes training for strength and power intensive sports received 
neurostimulation via TCDS - showing significantly greater improvement in 
performance measures.

• Transcranial direct current stimulation and sports performance Frontiers in Human 

Neuroscience 2017

• Cooperation not competition: bihemispheric tDCS and fMRI show role for 
ipsilateral hemisphere in motor learning Journal of Neuroscience 2017

• Basic and functional effects of transcranial electrical stimulation: An 
introduction Neuroscience & Biobehavioral Reviews 2017

http://journal.frontiersin.org/article/10.3389/fnhum.2017.00243/full
http://www.jneurosci.org/content/early/2017/07/03/JNEUROSCI.3414-16.2017
http://www.sciencedirect.com/science/article/pii/S0149763417300921






Hyperplasticity – Neural Priming

• A mild electric field to the motor cortex - induces a state of hyperplasticity.

• When you train in a hyperplastic state, the brain's normal fine-tuning process 

occurs more rapidly — meaning better results from each practice rep.

• The grey line is a non-primed neuron.

• The green line represents a neuron primed with an elevated starting point. 

• The difference is that it now takes less input to trigger the neuron to send a 

signal. This means that more signals will be sent for a constant amount of input 

and nearby neurons will be more likely to fire together. 

• Preconditioned hyperplasticity — primed, responsive fine-tuning of the 

athlete’s neuronal connections.





Australian Football League (AFL) - Essendon Football Club (EFC)  2012
• EFC approached HyperMED in 2012 to assist recovery for the ‘mounting list of 

soft tissue injuries’.

• During the “period in question” challenged by the AFL,  ASADA and WADA - the 

EFC win loss was 9 wins out of 11 consecutive games whilst players were 

attending HyperMED. One of the 2- games the Essendon team lost was to the 

Sydney Swans team, however Essendon 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. 

• 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 isn't any Australian media outlet prepared to discuss the role of 

Hyperbaric Oxygen Therapy in recovery and performance?

• Why did the Australian Broadcasting Commission (ABC)  4 Corners program 

censor my Corporate Counsel's interview 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”.





November 2016 – “After 4-years of Media Spin”

"Neither ASADA nor WADA alleges that any player was given a banned 
substance at the South Yarra clinic“.

http://www.theaustralian.com.au/sport/afl/the-one-question-that-brought-
down-jobe-watson/news-story/f13971f9ae1a695f73c1677c52a6785

http://www.theaustralian.com.au/sport/afl/the-one-question-that-brought-down-jobe-watson/news-story/f13971f9ae1a695f73c1677c52a67857


Commonly ‘Advertised’ Benefits of HBOT
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?







The common denominator – ‘Burn Out’

The majority of Elite Athletes are in a constant burn-out and with a ‘growing 

injury list’

• High end athletes are confronted with a range of metabolic issues due to 

fatigue, lactic acid overload, and … constant international travel. 

• Preparation, performance, recovery, travel - preparation, performance, 

recovery, travel ... an endless loop …

• As tissue Oxygenation diminishes the range of injuries increases dramatically.

• Tissues exposed to excessive lactic acid & inflammation rapidly become 

'energy poor’ – that acts like as mitochondrial handbrake - Your done!

• It requires more than replacing your coach or getting another mind therapist.

It is more than simply training harder or taking another supplement.



Sydney Morning Herald - March 8, 2006   "Lay Down Sally"

Sally Robbins, the Australian rower who dramatically downed oars in the women's 

eight at the Athens Olympics. "There was a lot of contributing factors," said 

Robbins who had spent 18-months out of the sport. Robbins said she considered 

quitting the sport during her hiatus.



• 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 when you 'Burn-Out‘ – Cytokine Storm
'Burn-out' is typically an ‘over-expression of inflammatory Cytokines’

What are Cytokines?
• Cytokines 'orchestrate' & modulate immune response & gene expression.
• Cytokines are gene signalling proteins and glycoproteins that 'orchestrate' 

immunity, inflammation and hematopoiesis.
• Cytokine modulate cell growth and differentiation, cell death (apoptosis), 

angiogenesis, normal development and neuromodulations.
• They are known as either pro-inflammatory or anti-inflammatory.

• Cytokines “Cross Talk” - Cells ‘Talk’ to other cells – mediated by pro-
inflammatory Cytokines and other glycoproteins including HIF other factors 
including NFkB, TGFb



Symptoms associated with Cytokine Storm

• Brain Fog, Fatigue, Fibromyalgia, Weakness, Aches, Muscle Cramps, Unusual 

Pain, Headache, Light Sensitivity, Red Eyes, Blurred Vision, Recurrent Sinus 

Problems, Non productive Cough, Shortness of Breath, Abdominal Pain, 

Diarrhea, Joint Pain, Morning Stiffness, Memory Issues, Focus & Concentration 

Issues, Word Recollection Issues, Decreased Learning of New Knowledge, 

Confusion, Disorientation, Skin Sensitivity, Mood Swings, Appetite Swings, 

Night Sweats, Temperature Dysregulation, Excessive Thirst, Increased 

Urination, Numbness, Tingling, Vertigo, Metallic Taste, Tremors.

























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.







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

Abstract
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.



‘Oxygen In – Garbage Out’

• The cytokine landscape appears to change dramatically with progressive HBOT.

• Depending on the complexity and chronicity, bio-markers alter significantly and 

at different stages of the HBOT modulation.

Why?

• Does all mitochondrial function respond at the same time? 

• Is there a ‘progressive unveiling’ of metabolic respiratory disturbances? 

• How does the mitochondrial correct mutated bioenergetics and dysfunction?

• What is the process of washout of intra and extra cellular matrix apoptosis with 

improved cell respiration?

• Are mitochondria critol restored with changing & challenging oxygen tension?

• HBOT Cyclic Protocols 







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.

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











Abstract
• 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.



Interleukin 1
• IL1 elevation is linked with reduction in cerebral blood flow and increase in 

infarct volume. 

• Blockade of endothelin-1 receptors reversed this hypoperfusion, reduced 

tissue damage, and improved functional outcome.

• IL1 linked with systemic inflammation including the gut and brain.

• Increasing number of athletes suffering chronic irritable bowel syndrome 

(IBS) corresponding with IL1 overexpression.

• Increased in synovial joint fluids detected in rheumatoid arthritis.

• Increased in plasma and CSF levels of patients with schizophrenia.

• Significantly elevated bladder cancer.

• Induced by other cytokines, endotoxins, and viruses, and antigens.

• Elevated serum or blood levels of IL-1α have been found in of several 

carcinomas such as head and neck cancer, pancreatic cancer and thyroid 

cancer, in experimental acute pyelonephritis, in acute viral hepatitis and in 

septic shock.

• Acts anti-proliferatively on many tumor cell types, increases the tumor

cytotoxicity of macrophages and induces tumor regression.



• 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.



• IL6 increase up to a 1,000-fold during trauma and infection.

• Associated with the progression of atherosclerosis.

• Elevated IL6 in midlife predicts cognitive decline.

• Disc herniation and chronic lumbar radicular pain - IL6 and IL8.

• IL6 is a growth and survival factor in human glioblastoma cells and plays an 

important role in malignant progression.

• Increased levels associated with elevated cancer risk.

• Increased levels in coronary heart disease, insulin resistant patients, advance 

stage cancer patients, atopy/asthma and in patients with blood circulating 

micrometastasis.



Interleukin 7

• 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 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.



• 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 and neurotoxicity.



• 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.

• Progression of ischemic induced necrosis.

• IL8 reported in ventricular fibrillation complicating myocardial infarction.

• IL8 is a powerful independent predictive factor for cardiovascular and overall 

mortality in patients with end stage renal disease. 

• Biomarker of outcome following cardiopulmonary arrest.



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

• Tumorigenesis analysis further proved that tumor tissues from patients with 
higher serum IL-8 levels grew faster than those with lower IL-8 levels.



• IL8 is a signalling factor produced by Endothelial cells and macrophages. 

• IL8 elevated in tumor cells - often induced in response to chemotherapeutic 

interventions or environmental stresses such as hypoxia.

• IL8 signalling increases proliferation and survival of endothelial and cancer 

cells, and potentiates the migration of cancer cells, endothelial cells, and 

infiltrating neutrophils at the tumor site.

• Overexpression in hypoxic cells suppresses mitochondrial metabolism. 

• Hypoxia induced IL8 causes HIF-1α, HIF-2α overexpression induces pro-

metastatic cells generation of involved mitochondria leading formation of 

highly metastatic cells. 

• Accordingly, IL8 expression correlates with the angiogenesis, tumorigenicity, 

and metastasis of tumors in numerous clinical models.



• The protein encoded by this gene is a proinflammatory cytokine produced by 

activated T cells. This cytokine can stimulate the expression of IL6 and 

cyclooxygenase-2 (PTGS2/COX-2), as well as enhance the production of nitric 

oxide (NO). 

• High levels of this cytokine are associated with several chronic inflammatory 

diseases including rheumatoid arthritis, psoriasis and multiple sclerosis. 

• IL17 is an inflammatory infiltrate in early tendinopathy and increased levels of 

Il17 coupled with proinflammatory cytokines TNF-α, IL-6 in torn supraspinatus.



• Mice that were intra-articular injected with Borrelia spirochetes displayed 

increased joint swelling, cell influx, and enhanced IL1, IL6 and IL17 production 

by inflamed synovial tissue. 

• High levels of IL17 have been found in patients with confirmed, severe, chronic 

borreliosis. We propose that the modulation of IL17 may be a potential target 

for anti-inflammatory therapy in patients with persistent Lyme disease.



• Vitamin D has immunomodulatory effects in multiple sclerosis (MS). 

• Interleukin-17 (IL17) is a critical interleukin in inflammatory response in MS.

• This study assessed the effect of oral high dose vitamin D intake on IL17 levels 

in MS patients in a double blind randomized clinical trial.

• 94 patients with a diagnosis of relapsing remitting multiple sclerosis (RRMS) 

were randomized to two groups. 

• One group received 50,000 IU vitamin D3 every five days for 12 weeks. The 

other group was given placebo. Serum levels of IL-17 were measured at the 

beginning of the study and after 12weeks.

• IL17 levels showed significant reduction change in RRMS patients after 

receiving high dose vitamin D3 for 12weeks.



Anti-Inflammatory Cytokines

Granulocyte Macrophage Colony Stimulating Factor (GM-CSF)

• 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 also stimulates “regulatory T (Treg) cells”

• Regulatory T (Treg) cells maintain order in the immune system. T-cells are a 

type of white blood cell that circulate around our bodies, scanning for cellular 

abnormalities and infections.

• Treg cells are particularly important for calming down effector T cells (or T-eff 

cells). If there are too many T-eff cells, there is increased chances 

of autoimmunity – or the immune system attacking healthy cells.

• During the proinflammatory destructive phase of activated microglia - GM-CSF 

induction of Treg cells modulates the activated microglia calming them down, 

returning them to a resting state and the healthy surrounding neurons survive 

intact.





Therapeutic strategy of BMC transplantation and GM-CSF.
Stem Cells 2007;25:2066 –2073

• GMCSF (Sargramostim -SGS) stimulates and mobilizes the bone marrow stem 

cells.

• GMCSF (SGS) 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 (SGS) decreased neuronal apoptosis and improved the functional 

outcome in SCI animal models. 

• GMCSF (SGS) 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 than that in the patients without neurologic 

improvement. 

• Following GMCSF (SGS) - 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. Six patients (28.6%) showed evidence of spinal cord 

enhancement. 



• GM-CSF reduced pro-inflammatory cytokines, reduced inflammation in the CNS 

in mouse ALS model and delayed progression of MND. 

• Increased neutrophil and stem cell counts in the peripheral blood.

• Decreased induced TNFa release in primary microglia cells. 

• Decreased TNFa in bone marrow monocytes. 

• Bone Marrow and Spleen Nitrous Oxide release increased.

• Increase hematopoietic cell populations. 

• Increased the number of total splenocytes. 

• Reduces CNS inflammation with enhanced neuronal function. 

• TNFa increases 30-fold in spinal cord injury associated with astro and 

microgliosis indicating significant inflammation. GM-CSF reduces TNFa 

production accompanied by modest elevation of NO. 

• Induced BM stem cells capacity to 'home and migrate’ to sites of hypoxic 

inflammation ie spinal cord, damaged cardiac cells, peripheral nerves/muscles

reducing the inflammatory cascade and promoting regenerative responses.



Interleukin 3
• IL3 is a Th2 anti-inflammatory cytokine - multiple hematopoietic growth factor, 

which enhances stem cell expansion and hematopoiesis regeneration.

Interleukin 4
• 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 certain B cells and T cells. 

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

• IL4 is an immune-stimulating molecule. As such it is one of the more recent 
targets being studied for new asthma treatments. 

• IL4 has striking antitumor activities - may have 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).



• 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.



Interleukin 13
• 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 patients 

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 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.





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 the three disease entities: inflammatory bowel disease (IBD), colorectal 

cancer (CRC) and type 2 diabetes mellitus (T2DM), along with systemic 

inflammation.

• NFKB is a matchmaker between inflammation, IBD, cancer and diabetes.

• In addition, TNFα plays a pivotal role in systemic inflammation.  

• TNFα is increased in the mucosa of IBD patients and has a central role in its 

pathogenesis. It also activates other signaling pathways like NFKB and MAPK 

leading to CRC. 

• TNFα is also overexpressed in the adipose tissues of obese patients thus 

linking it to T2DM, chronic inflammation and consequently CRC.

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

development through its ability to up regulate inflammatory tumor promoting 

cytokines including 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.



Pro-Inflammatory 
S100B - Astrocyte Neurotrophic Cytokine

• S100B is a useful neurobiochemical marker of brain damage and used as a 

measure of BBB dysfunction

• S100B is a marker for circulatory arrest, stroke and traumatic brain injury.

• S100B is also associated with neurodegenerative diseases like Alzheimer's 

disease or other chronic neurological diseases.





S100 Group



Abstract

The calcium binding protein 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. 

• Given that the activity of 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. 

• Further elucidation of the roles of S100B may formulate innovative 

therapeutic strategies for multiple diseases.



• Hypobaric hypoxic brain injury results in elevated peripheral S100B levels 
which may relate to blood-brain barrier (BBB) dysfunction. 



Intermittent Hypoxia Training:

“short-term daily sessions consisting 3-4 bouts of 5-7 min 
exposures to 12-10% O2 then, alternating with normoxic
durations for 2-3 weeks”

‘can result in remarkable beneficial effects in treatment of cardiovascular 
diseases such as hypertension, coronary heart disease, and heart failure’.



• Tumor oxygenation is a critical factor of cancer progression - overexpression of 

HIF-α subunits is associated with the aggressiveness of the majority of human 

cancers and correlates with poor overall survival.

• Hypoxic cells are more aggressive, invasive and metastasize. 

• For instance, multiple myeloma cancer cells cultured in hypoxic conditions and 

injected into mice were able to spread to the new bone marrow faster than 

the cells cultured in normoxic conditions.

• Exposing an mouse model of cervical carcinoma to a dozen cycles of 10 minutes 

7% O2, followed by 10 minutes of air exposure daily, increased the number of 

lymph node metastases.

• Similar observations in mice bearing sarcoma tumors - exposure to acute 

hypoxia augmented the lung metastases.

• HIF-1α expressed in 90% of human gastric cancer biopsies at the front edge. 

• HIF inhibition - significantly reduced the metastasis of gastric cancer cells.



• HIF-α in all steps of metastasis.

• Hypoxia is one of the main features of solid tumors becoming resistant to 

chemo- and radiotherapy. 

• Hypoxia causes slow-proliferating stem-cell-like phenotype of cells, creates 

chaotic and malfunctioning blood vessels, and augments metastasis, which all 

together further induces therapy resistance. 

• Assessment of tumor oxygenation and HIF expression pattern helps determine 

tumor chemo- and radio-sensitivity.

• Head-and-neck cancer with high expression of HIF-1α and HIF-2α were more 

resistant to chemotherapy (carboplatin) compared to biopsies with low HIF-α 

expression which were chemo-sensitive. 

• Oropharyngeal cancer demonstrating high expression of HIF-1α had a lower 

chance to achieve complete remission after irradiation.

• In addition, irradiation was shown to induce HIF-1 activity, leading to 

production of angiogenic molecules such as VEGF which protects cancer cells 

from irradiation-induced apoptosis. 

• Therefore HIF-1 represents a valid predictive marker and therapeutic target for 

manipulation, in combination with chemotherapeutics and radiotherapy, in 

order to sensitize the cells to treatments.



Efrati - Hypoxic Altitude Training - Risks Associated
Crit Care. 2015 Sep 1;19(1):307. doi: 10.1186/s13054-015-1034-2.

Oxygen - a limiting factor for brain recovery & performance
Hadanny A1,2, Efrati S3,4,5,6.
1Sagol Center for Hyperbaric Medicine and Research, Assaf Harofeh Medical Center, Zerifin, 70300, Israel.

Abstract Summary
Effective brain metabolism is highly dependent on a narrow therapeutic window 
of oxygen. 
• Slight decrease in oxygen supply, as occurs in a hypobaric environment at high 

altitude, has devastating effects on the injured and performing brain tissue. 

• Conversely, increasing brain oxygenation, by the use of hyperbaric oxygen 
therapy, can improve brain metabolism and its dependent regenerative & 
recovery processes. 



Flight Hypoxia (Long Haul Flights) Induces Inflammatory Cytokines In IBS
Dig Dis. 2016;34(1-2):78-83. Epub 2016 Mar 16.
Vavricka SR1, Rogler G, Biedermann L.
1Division of Gastroenterology and Hepatology, Triemli Hospital, Zurich.

Abstract
• Inflammatory bowel disease (IBD) - prevalence and incidence of IBD are on 

the rise especially in non-western countries. 
• One of those factors is believed to be hypoxia. The role of hypoxia as a 

modifying or even causative factor in the genesis and maintenance of 
inflammation has been increasingly elucidated in recent years. 

• Hypoxia is believed to be a main inducing factor of inflammation. 
• Animals exposed to short-term hypoxia accumulated inflammatory cells in 

multiple organs and showed elevated cytokines in the blood.

• The study participants underwent a 3-hour exposure to hypoxic conditions 
simulating an altitude of 4,000 m above sea level.

• According to these findings, we concluded that aircraft flights and stays at 
high altitudes are a risk factor for increased disease activity in IBD.

• The average Airbus flights are at an altitude of 35-39,000 feet or 11,887 m.
• International Long Haul Flights elevates the occurrence of Hypoxic Induced 

Cascade, pro-inflammatory expressions and cell cross-talk.



OXYMED Case Study 7 year old - Glioblastoma Multiforme (GB4)
Pre HBOT





HBO 87 hours







The Typical Hyperbaric Patient – ‘the last hope’


