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Cytokines Storms are progressive and culminate in Cytokine Shock  



We live technology abundance



Artificial Intelligence, 3-D Printing



The past



Today – assistive Robotic guided surgery



The future – who will you trust for your next surgery?



Robots will dominate every part of our life – the race is on



‘Learning to live with disability’ is being challenged by Robotic Assisted Prosthetics



The future of ‘Nanobots’ - detection, therapeutic, surgical OR Termination?



Spinal Cord Injury – nanoscaffolding ‘seeded’ with “growth factors”



2045.COM  AVATAR PROJECTS – ‘human brain interface’ by 2025



Elon Musk – Neuralink brain interface (2017) 



Nootropics – ‘Limitless Pill’



Sex robots - how close to reality are we really?



The era of “AvaStars”



Drag Queens being ‘sent’ to spread the message to children



Politics and Hollywood are ‘sending’ the message



Distraction or not? Do we have a choice?



Distraction whilst there are new emerging diseases. Choice?



Is Lyme Disease a “bioweapon”?

Lyme disease is one of the fastest-growing vector-borne infections in the United 

States. The CDC estimates that there are over 329,000 new cases of Lyme 

disease each year here in the US.

http://wwwnc.cdc.gov/eid/article/21/9/15-0417_article


ChemTrails – debate or not? Distraction? Choice?



“No ChemTrails” – so exactly what are they spraying?



Dr Russell Blaylock Neurosurgeon – “Airborne Nanoparticles”



Dr Blaylock – ‘The effects of Cytokine Storm culminate’



HAARP – High Frequency Active Auroral Research Program

- HAARP, is a scientific endeavor aimed at studying the properties and behavior of the ionosphere. Operation of the research facility 
was transferred from the United States Air Force to the University of Alaska Fairbanks on Aug. 11, 2015, allowing HAARP to 
continue with exploration of ionospheric phenomenology via a land-use cooperative research and development agreement.

- HAARP is the world's most capable high-power, high-frequency transmitter for study of the ionosphere. The HAARP program is 
committed to developing a world-class ionospheric research facility consisting of:

- The Ionospheric Research Instrument, a high power transmitter facility operating in the High Frequency range. The IRI can be 
used to temporarily excite a limited area of the ionosphere for scientific study.

- A sophisticated suite of scientific or diagnostic instruments that can be used to observe the physical processes that occur in the 
excited region.”



HAARP - high-power, high-frequency transmission



Exmouth - Western Australia – who is controlling HAARPs?



The Final Frontier – The Power Within

Tony Robbins ‘Unleash the POWER within’

Ephesians 3 vs 20 

‘God can do exceedingly and abundently above all that we can think or ask of him – the Power within’



The Story - 1993



HBOT 1995-1999: Chronic Pain, Disc Prolapse, Failed Back Surgery



Disc sequestration, haematoma



Disc Prolapse, T2 hyperintensity cord signal



Disc sequestration, disc fragment



Disc Prolapse – 14 days

file:///C:/Users/HyperMED/HyperMED%20WEB/HyperMED%20_%20OXYMED%20_%20OXYGEN100%20Australia/Case%20Study/SM.htm
file:///C:/Users/HyperMED/HyperMED%20WEB/HyperMED%20_%20OXYMED%20_%20OXYGEN100%20Australia/Case%20Study/SM.htm


Large L5/S1 disc sequestration 

file:///C:/Users/HyperMED/HyperMED%20WEB/HyperMED%20_%20OXYMED%20_%20OXYGEN100%20Australia/Case%20Study/jb1.htm
file:///C:/Users/HyperMED/HyperMED%20WEB/HyperMED%20_%20OXYMED%20_%20OXYGEN100%20Australia/Case%20Study/jb1.htm


Failed Back Surgery Syndrome (FBSS)  – 2x past discectomy



Chronic pain syndromes associated with chronic infections



Ischemic Model of Degeneration (Kirkaldy Willis 1986, L. Giles 2nd Ed)



Stem Cell Mobilization (2005) – ‘Pluripotent’ CD34+ plus Colony Forming Cells (GMCSF)



1998: Peter R. C7 ‘complete’ – 6 years post injury

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.



Old Model – Living & coping with disability



2006: ‘World first’ - HBOT combined with Robotic LOKOMAT 

OLD REHABILITATION MODEL  - “Living and coping with disability”

BODY WEIGHT SUPPORT TREADMILL TRAINING

- Two or more physical therapists manually move the patient’s legs in a walking pattern. 
However, the labour-intensive, strenuous nature and variability of the manual method can limit 
the frequency, quality and duration of the therapy.

ROBOTIC EXOSKELETON ASSISTIVE TECHNOLOGIES 

- The patient is suspended in a harness over a treadmill and the exoskeleton frame of the robot, 
attached to the outside of the legs, moves the legs in a natural walking pattern. 

- Neuroplasticity mechanisms work on the basis that by controlling the repetitive walking 
pattern we can help the brain and spinal cord work together to re-route signals that were 
interrupted by injury or illness. 

- Robotics assisted walking helps to strengthen muscles and improve circulation.

- The robotic device does the heavy work - pattern and pace are consistent and the exercise 
can be sustained over longer training time. 

- Typically patients undertake 3-5 sessions per week for 30-60 minutes durations over 8-12 
weeks initially.



Case Study – T4 ‘complete’

Young Isabel has never walked. 

At 8-months age Isabel, was operated on for a benign tumour resulting in her becoming a ‘T4 complete paraplegic’.



Syringomyelia, cord atrophy

MRI 13-03-07:

- “Comparison is made with the last examination dated 10-10-05. Again,
demonstrating the enhancing intraspinal lesion posteriorly in the spinal canal
at the level of T4-T6.

- It is again seen to measure 2.8cm cranio caudal and 1cm AP. The T2
imaging again shows cord atrophy with hydromyelia from T1 to at least the
inferior border of the lesion”.



2007 Channel 7 News  - OXYMED YouTube

https://youtu.be/f6ICtNzU6gM https://youtu.be/ZfzWSKIKcvM

https://youtu.be/f6ICtNzU6gM
https://youtu.be/ZfzWSKIKcvM
https://youtu.be/f6ICtNzU6gM
https://youtu.be/ZfzWSKIKcvM


Case Study – T12 Spinal Cord Injury – now walking

Kyle was told he would “never walk again”. 

Kyle is walking limited distance with the assistance of calipers.

https://youtu.be/tml5KjZEBp0?t=5

https://youtu.be/tml5KjZEBp0?t=5
https://youtu.be/tml5KjZEBp0?t=5


Case Study – Stroke Victim

Marco - massive arteriovenous malformation (AVM).

https://youtu.be/OMqty6COs8E?t=39

https://youtu.be/OMqty6COs8E?t=39
https://youtu.be/OMqty6COs8E?t=39


Case Study – Drowning Victim

Young Chloe – near drowning victim. 

https://youtu.be/3XCL1mocf1c

https://youtu.be/3XCL1mocf1c
https://youtu.be/3XCL1mocf1c


Adult Cerebral Palsy

https://youtu.be/vOZcfL8KRAk

https://youtu.be/vOZcfL8KRAk
https://youtu.be/vOZcfL8KRAk


Maladaptive Neuroplasticity



Activity Based Neurorehabilitation



Periventricular Leukomalacia (PVL) – low tone, development delay



Hypoxic Ischemic Encephalopathy (HIE) – microcephaly, spastic quadriplegia, PANDAS



Spinal Cord Injury Exoskeleton Neural Priming



Functional ‘Activity based’ Neuroplasticity



NeuroRecovery Gymnasiums



Whole Body Vibration



Cerebral Palsy: Joint position, balance, joint sense



Bone density, muscle mass



Stroke – sitting, balance, trunk control



Cerebral Palsy spasticity - reduction of Satellite Cells

Children with cerebral palsy suffer impaired muscular growth and contractures.

Satellite cells are muscle stem cells critical for post-natal growth, regeneration and repair of skeletal muscles.

Conclusion:

- Loss of satellite stem cells results in increase in collagen deposition causing muscle stiffness - a result of non-
use.

- Children with spastic CP have a reduced number of satellite stem cells. 

- Reduced satellite stem cells results in impaired muscle growth and a decreased responsiveness of CP muscle 
to exercise.



HBOT increases production and satellite cell differentiation

Abstract:

- The use of hyperbaric oxygen (HBO) treatments by elite athletes to accelerate recovery from muscle injuries 
has become increasingly popular. 

- Study: Rats were placed in an animal chamber with 100% oxygen under 2.5 atmospheres absolute for 2 
h/day, 5 days/wk. for 2 wk. 

Results:

- The cross-sectional areas and maximum force-producing capacity of the regenerating muscle fibers were 
increased by HBO treatment after injury. 

- The mRNA expression of MyoD, myogenin, and IGF-1 increased significantly in the HBO group at 3 and 5 
days after injury. The number of Pax7(+)/MyoD(+), Pax7(-)/MyoD(+), and Pax7(+)/BrdU(+) positive nuclei was 
increased by HBO treatment. 

Conclusion:

- HBO treatment accelerated satellite cell proliferation and myofiber maturation in rat muscle. 

- HBO treatment accelerates healing and functional recovery after muscle injury.



SPECT Hypoperfusion Cerebral Palsy

11 CP patients were enrolled in this study, of which 4 patients underwent oxygen therapy.

Before oxygen therapy and at the end of 40 sessions of oxygen treatment, SPECT was 
performed, and the results were compared.

RESULTS:

- 11 CP patients; 7 females and 4 males age range of 5-27 years. 

- SPECT studies - all the patients showed perfusion impairments. 

- The region most significantly involved was frontal lobe (54.54%), followed by temporal 
lobe (27.27%), occipital lobe (18.18%), visual cortex (18.18%), basal ganglia (9.09%), 
parietal lobe (9.09%), and the cerebellum (9.09%). 

- Frontal-lobe hypoperfusion was seen in all types of cerebral palsy.

CONCLUSION:

- Study demonstrated decreased cerebral perfusion in CP patients. 

- Two out of 4 patients (2 males and 2 females) who underwent oxygen therapy revealed 
brain perfusion improvement. HBOT improved cerebral perfusion. 

- Larger study is required to strengthen a link this approach may have some value.



LOKOMAT - Australian experience



Acquired Gait Dysfunction



Matching the patient



LOKOMAT Settings 



Practise makes perfect



Work with your patient



Neuroplasticity – “finding new connections”



Neuroplasticity recruitment with purpose



Hard work is required by therapist and patient



Activity based rehabilitation promotes neurovascular regeneration

THREE KEY PRINCIPLES OF MOTOR LEARNING

- Practice - more functional learning will occur with more accurate practice. 

- Specificity - the best way to improve performance of a motor task is to execute that specific motor task 
repeated many times.

- Effort - individuals need to maintain a high degree of focus, participation and involvement to facilitate motor 
learning – not watching “days of our lives” and taking another ‘generic’ tablet.

These principles are critical to promoting activity-dependent plasticity – altering the excitation patterns of neural 
pathways by activating those pathways. Plasticity occurs in neural pathways that are both active and inactive



Activity stimulates plasticity, neurogenesis – “if you don’t use it …”

- The field of neurorehabilitation is changing. After years of evidence the old, deep rooted 
rehabilitative principles of compensation and adaptation are slowly starting to change. 

- The adult injured central nervous system is capable of reorganization allowing for significant 
improvement following injury. 

- Reorganization and plasticity occurs: cortical, subcortical, spinal cord, and in the peripheral 
nervous system. 

- The repair process is referred to as synaptic plasticity and occurs in pre-existing connections 
(peripheral and central) resulting in sprouting and formation of new connections.

- “Neuroplasticity” refers to the remyelination and new cell birth correcting, restoring, and replacing 
the damaged nerve cells. 

- Neurogenesis reported in adult brain: hippocampus and olfactory system.

- Physical activity stimulates neurogenesis - proliferation of neuronal stem cells. 

- Activity reverses decline in neurogenesis associated with aging. 

- Exercise activates neighbouring axons and proliferates precursor cells.



‘Neural Plasticity occurs through life’ (contrary to VCAT Expert Dr Churchyard 2013)

NEURONAL PLASTICITY OCCURS THROUGHOUT LIFE

- neurogenesis, synaptic-dependent activity and the reorganization of neuronal networks.

- The hippocampus dentate gyrus is a ‘highly plastic region’ able to generate new neurons, and can double or triple in 
size after physical exercise.

- Physical exercise induces hippocampal plasticity – neurogenesis, cell proliferation and dendritic branching.

- Brain Derived Neurotrophic Factor (BDNF) is one of the major modulators of the CNS and brain plasticity. In 1995, 
Neeper et al. demonstrated that physical exercise enhanced BDNF gene expression in the hippocampus.

NEUROTROPHIC FACTORS UP-REGULATED BY PHYSICAL EXERCISE

- Nerve Growth Factor (NGF), Vascular Endothelial Growth Factor (VEGF), Fibroblast Growth Factor 2 (FGF-2), BDNF 
and Insulin Growth Factors (IGFs).

- Insulin Growth Factor (IgF1) - promotes growth, differentiation and cellular survival. Is upregulated in the 
hippocampus. Has neurotrophic effects in the CNS and involved in differentiation, proliferation, synaptic plasticity and 
neurogenesis. IgF1 is increased in neurogenesis & cognitive function.

- Physical task specific activity requiring hippocampus-dependent memory expressed higher circulating levels of IgF1 
and BDNF in the hippocampus, cerebellum and spinal cord. HBOT elevates all neurotrophic factors )IgF1, BDNF, 
VEGF etc).



Robotic accuracy & repetition 

GAIT REHABILITATION ROBOTS, WHICH ARE PRECISE

- Swing-phase deviations are related to quadriceps spasticity, hip flexion weakness, ankle dorsiflexion 
weakness or spasticity, hamstring contracture, spasticity and quadriceps weakness, which will lead 
to inadequate knee joint flexion and extension as well as excessive knee joint flexion and extension. 

- Clinical evidence shows that task-oriented repetitive intensive movement swing-phase training 
improved walking speeds, endurance and performance on functional tasks for individuals with 
neurologic gait disability.

- Gait rehabilitation robots, which are precise, rehabilitation effectiveness with high accuracy, could 
yield better training outcomes than traditional physiotherapists. 

- Optimal control strategy should comprise task-specificity, repeatability, intensity and optimal 
physical and mental engagement.  

- Robotic swing-assistance task-specific, intensive and non-fatigue training, can improve the 
locomotion ability of the incomplete SCI patient and other neurologic gait dysfunction.



Robotic Neurologic Assistance 



Optimal rehabilitation – combination robotics and over ground walking 

Optimal rehabilitation should involve :

- Robotic assisted devices combined with overground walking

- Active (patient) participation and engagement

- Training involving many repetitions, continues to challenge skill

- Resistance training

- Feedback error learning – changing and challenging environment

- Motivation and reward

- Intensive training and practice over a long time

- Combination training - overground training activities

- “Learn to walk by learning not to fall”



Robotic Virtual Reality Rehabilitation



Passive Assistive Exoskeletons  - Ambulatory



Passive Assistive Exoskeletons 



“Variable Assist” Exoskeletons  - Functional

- Today and emerging - new powered gait orthosis featuring programmable “variable assist” movements in the 
hip and knee joints enabling independent training and neurorehabilitation in a clinical environment and at 
home. 



Adaptive Exoskeletons 



Industrial Exosuits



Wearable Exosuits



Workplace Exoskeltons



Wearable Exosuits



Military Exoskeletons



Military Lite Exoskeletons



Soft Robotic Exosuits



Exosport suits for optimal motion and speed



Skiing, Snow Boarding



Tesla Exosuits



Tesla Interface Exosuits



Tesla Rehabilitation



Teslasuit VR Exosuit



Exo-Panda Statue - Shenyang, China



Time To Connect The Dots



The Global Crisis - Inflammation  



Google your condition and “Cytokines” – the elephant in the room



Inflammaging and Anti-inflammaging

Arch Immunol Ther Exp (Warsz).

2016 Apr;64(2):111-26. doi: 10.1007/s00005-015-0377-3. Epub 2015 Dec 12.

The Role of Cytokines in Extreme Longevity.

Abstract

- Longevity and aging are two sides of the same coin, as they both derive from the interaction between genetic and 

environmental factors. Aging is a complex, dynamic biological process characterized by continuous remodeling. One of the 

most recent theories on aging focuses on immune response, and takes into consideration the activation of subclinical, 

chronic low-grade inflammation which occurs with aging, named "inflammaging". 

- Long-lived people, especially centenarians, seem to cope with chronic subclinical inflammation through an anti-

inflammatory response, called therefore "anti-inflammaging". 

- In the present review, we have focused our attention on the contrast between inflammaging and anti-inflammaging systems, 

by evaluating the role of cytokines and their impact on extreme longevity. 

- Cytokines are the expression of a network involving genes, polymorphisms and environment, and are involved both in 

inflammation and anti-inflammation. 

- We have described the role of IL-1, IL-2, IL-6, IL-12, IL-15, IL-18, IL-22, IL-23, TNF-α, IFN-γ as pro-inflammatory cytokines, 

of IL-1Ra, IL-4, IL-10, TGF-β1 as anti-inflammatory cytokines, and of lipoxin A4 and heat shock proteins as mediators of 

cytokines. 

- We believe that “inflammaging is a key to understand aging”.

- “Anti-inflammaging may be one of the secrets of longevity”.



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.

Biomarkers – ‘The Burden of Disease’

- Cytokines are both “Predictive” and “preventative analysis”.

Rotten Apples

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

inflammatory Cytokines and other glycoproteins including HIF other factors 

including NFkB, TGFb.

Hypoxia drives Cross-Talk accelerating disease

- 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 – referred to as the Metabolic Syndrome



Mitochondria – “The Oxygen Money Meter”



Cytokine Balance 



Pro - Inflammatory Cytokine Cascades 



Cytokines Autophagy



Cytokine Shock – Chronic Immune Confusion



Tumor Necrosis Factor Alpha – master regulator of inflammation

- 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, 

chronic traumatic encephalopathy (CTE), 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 – chronic pain syndromes, arthritis



Tumor Necrosis Factor Alpha - Etanercept



Past head injuries – Single Photon Emission Tomography

https://youtu.be/7Pc2RH5ErmE


S100B – Chronic Traumatic Encephalopathy (CTE) 

- 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 – marker to burden of disease, treatment resistance



TNFa, IL1, S100B elevation suppresses BDNF



IL1- systemic inflammation, stroke, gut & brain link 

- 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 – systemic blood vessel inflammation, neurovascular degeneration

- 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, progression & resistance

- 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 – vascular inflammation, cardio & cerebrovascular disease, thrombosis, DVT

- 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, Dementia, MS, PD, MND

- 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 – cancer proliferation & treatment resistance; autism, development delay – gestational 

- 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, relapsing MS 

- 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.



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 – Sargramostim – stem cell mobilisation – Stroke, ALS, PD, MS



GMCSF – Innate Immunity



IL4 – Diverse Immune Modulation, Anti Tumour

- 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 coupled with IL13

- 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 – chronic pain syndromes, neurodegenerative disorders



CHIMERIC ANTIGEN RECEPTIOR (CAR)



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



IL13 plus Chemo



IL13 – anti tumour, neuroprotection, anti parasites

- 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.



Cytokines & Cancer



BMJ 2013: “57% no supporting evidence” – “49% uncertainty over their benefits”



Australia leading the way? 

The Contribution of Cytotoxic Chemotherapy to 5-year Survival in Adult Malignancies

- The overall contribution of curative and adjuvant cytotoxic chemotherapy to 5-year survival in adults was 
estimated to be 2.3% in Australia and 2.1% in the USA. 

- "As the 5-year relative survival rate for cancer in Australia is now over 60%, it is clear that cytotoxic 
chemotherapy only makes a minor contribution to cancer survival. To justify the continued funding and 
availability of drugs used in cytotoxic chemotherapy, a rigorous evaluation of the cost-effectiveness and 
impact on quality of life is urgently required.“



Cancer – A Metabolic Disease:  “You are N of 1”



Hypoxia drives Cancer mutations



Hypoxia – Feldmeier 2003



Prof Dominic D’Agostino – Starving Cancer – Ketogenic Diet, intermittent fasting



Ketogenic Diet & HBOT – 78% increase in survival



Case Study – Glioblastoma Multiforme, age 7



Surgical resection, Radiotherapy



Cytokine Profile – Before HBOT



HBOT 84 hours



Cytokine Profile – Before and After HBOT (106 hours)



HBOT & Glioblastoma Multiforme

Med Gas Res.

2018 Apr 18;8(1):24-28. doi: 10.4103/2045-9912.229600. eCollection 2018 Jan-Mar.

Hyperbaric Oxygen Therapy as adjunctive strategy in treatment of glioblastoma multiforme.

- Glioblastoma multiforme (GBM) is the most common type of malignant intracranial tumor in adults. Tumor 

tissue hypoxia, high mitotic rate, and rapid tumor spread account for its poor prognosis. Hyperbaric oxygen 

therapy (HBOT) may improve the sensitivity of radio-chemotherapy by increasing oxygen tension within the 

hypoxic regions of the neoplastic tissue. This review summarizes the research of HBOT applications within the 

context of experimental and clinical GBM. 

- Limited clinical trials and preclinical studies suggest that radiotherapy immediately after HBOT enhances the 

effects of radiotherapy in some aspects.

- HBOT also is able to strengthen the anti-tumor effect of chemotherapy when applied together. 

- Overall, HBOT is well tolerated in the GBM patients and does not significantly increase toxicity. 

However, HBOT applied by itself as curative strategy against GBM is controversial in preclinical studies and 

has not been evaluated rigorously in GBM patients. In addition to HBOT favorably managing the therapeutic 

resistance of GBM, future research needs to focus on the multimodal or cocktail approaches to treatment, as 

well as molecular strategies targeting GBM stem cells.



HBOT combined with DOXIL – ‘tumour inhibition rate of 91.5%’



HBOT & Liposomal DOXIL



Normobaric Oxygen combined with Chemotherapy - Carboplatin



Case Study – Autism 

Case Study DC age 7 Autism

Cytokine Testing pre-HBOT, then again at 70-hours HBOT and final test at 120 hours HBOT.

- High functional autism, non-social, non-verbal.

- Typically between 50-70 hours of HBOT, there is a ‘washout of inflammatory cytokines’ followed by reduction of 
the inflammatory markers corresponding with notable elevation of the anti-inflammatory cytokines including 
BDNF (Brain Derived Neurotrophic Factor).

- After 120-hours of HBOT, young DC has significant improvements including global executive functioning, 
talking, instructional responsive, social interactions, drawing and reading.



Autism Case Study DC – before HBOT



Autism Case Study DC – Before and After HBOT (120 hours)



Autism ADHD - Case Study JP – after 45 hours HBOT



Case Study JP – after 45 hours HBOT



Case Study JP – after 45 hours HBOT



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.



HBOT TBI, Concussion  



HBOT Stroke 



HBOT neuroprotection elevating (hippocampus) brain stem cells 



HBOT Erectile Dysfunction



Blood flow changes



OXYGEN is “OXYGENE” Therapy



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.  



President Trump – “Heal The Warriors”



China – over 5000 Chambers in use with over ‘60-conditions’ approved. 

https://www.facebook.com/hongyuan.yantai/videos/522477254890888/


AHPRA v DR MALCOLM R HOOPER (2009-2013)



MALCOLM R. HOOPER


