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Introduction

This book does not claim that all metastasized cancers can be
reversed. However, the initial stages of metastasis or spread of
malignant cells to neighboring lymph nodes can be successfully
addressed with those therapies that increase body oxygenation
naturally 24/7. Russian and Ukrainian medical doctors applied their
methods on hundreds of people with cancer and even had a
published clinical trial on women with metastasized breast cancer.
This trial was not an application of totally new techniques and
methods for people with metastasized. Their protocol involved the
application of additional therapies together with standard medical
treatments such as surgery and radiation or chemotherapy. This trial
clearly demonstrated the power of natural self-oxygenation
methods, as well as dangerously low oxygen content in the
participants of this trial before they applied those powerful self-
oxygenation techniques. Cancer cannot exist in people with normal
body O2 content.

Oxygen concentrations in cells of the body and within tumors is a
known key factor that predicts appearance and aggressiveness of
tumors and even chances of survival for last stages of cancer. There
are hundreds of recent medical studies that again and again claim
the leading role of tissue hypoxia or low body oxygenation in
development of cancer. These researchers and doctors work on a
cell level using very sophisticated techniques and methods to
measure effects of oxygen deprivation on malignant cells. They
openly claim that they have no clue about the causes of tissue
hypoxia which is found in every and each person with cancer.

However, the cause of low body oxygenation in people with cancers
is their abnormal breathing that has been discovered so far in each
tested individual. What should happen if some physiological
parameter is about 2 or more times away from the physiological
standard? Imagine that one’s heart rate or blood pressure twice
larger than normal. Should it be a concern for medical community
and people who are involved in health care and treatment of
diseases? Or assume that some people have some blood parameters
that are 2 or more times lower or higher than the norms. Would it be
smart to address such deviations?

Oxygen does not appear in cells by itself or due to diffusion. The
human respiratory system delivers oxygen to the lungs, then to
blood and finally to tissues of the human body. If any transportation



system is slightly ineffective, even to a slightest degree (by for
example bringing only 1% less oxygen per minute), then after a
certain time, the whole body starts to suffer from tissue hypoxia.

Cell hypoxia immediately generates a cascade of abnormal effects.
Anaerobic respiration in cells elevates levels of lactic acid in blood,
causes increased production of free radicals, promotes existing
chronic inflammation, and leads to suppression of the immune
system.

1. Body oxygen: the key health factor

“All chronic pain, suffering and diseases are caused from a lack
of oxygen at the cell level”

Guyton AC, The Textbook of Medical Physiology*, Fifth
Edition

* World s most widely used medical textbook of any kind

* World s best-selling physiology book

Professor Guyton was the Dean of the University of Mississippi
Medical School. This Guyton’s quote suggests that chronic diseases
require low body oxygenation. One cannot have normal body O2
concentrations and any chronic degenerative health problem. Let us
consider the role of tissue hypoxia in case of cancer.

1.1 Low body O2: the crucial factor in development of
cancer



Nobel Laureate, Dr. Otto Warburg, in his Nobel Prize speech “The
Prime Cause and Prevention of Cancer” (1966) stated, “The prime
cause of cancer is the replacement of the respiration of oxygen
(oxidation of sugar) in normal body cells by fermentation of
sugar... In every case, during the cancer development, the oxygen
respiration always falls . Dr. Otto Warburg investigated the
metabolism of tumors and the types of respiration of cells,
particularly malignant cells. In 1931 he was awarded the Nobel
Prize in Physiology and Medicine for his discovery of the “nature
and mode of action of the respiratory enzyme .

While Dr. Warburg only started the new era in molecular effects or
micro causes of cancer (what is going on a cell level), there are
numerous modern studies related to cellular causes of cancer. Many
alternative therapy people suggest that cancer tumors appear and
grow due to too acidic pH within cells of the human body. This
acidic environment, as they assert, is created due to environmental
influences where abnormal diet with too much animal proteins and
too little vegetables and grains plays the crucial role. While this idea
of acidic dietary influences has some rational foundation, the real
negative effects of excessive protein consumption are very different.
We are going to explore this acidic pH idea and effects of diets in
more detail later in this book. At the moment, let us focus on recent
studies that explain the origins and cause of cancer.

First groups of cancer cells can appear only at low body O2

Why do first cancer cells appear? A group of microbiologists from
the University of California in San Diego had the following title for
their article: “The hypoxia inducible factor-1 gene is required for
embryogenesis and solid tumor formation > (Ryan et al, 1998). As
we can see from this title, tumors do not appear out of nowhere.
They require low body oxygenation that is expressed in the
hypoxia-inducible factor-1 that is the marker of low body



oxygenation and a necessary factor for any first cancer cells to
multiply and form a malignant tumor.

Cancer cells enjoy tissue hypoxia

Under normal conditions, even a group of hypoxic cells is going to
die or will be easily destroyed by the immune system. What about
cells in malignant tumors? Researchers from the Gray Laboratory
Cancer Research Trust located in Mount Vernon Hospital,
Northwood, Middlesex, the UK concluded, “Cells undergo a variety
of biological responses when placed in hypoxic conditions,
including activation of signaling pathways that regulate
proliferation, angiogenesis and death. Cancer cells have adapted
these pathways, allowing tumors to survive and even grow under
hypoxic conditions... ” (Chaplin et al, 1986). These scientists say
that cancer tumors like tissue hypoxia.

Here is another quote from a study done in the Yale University
School of Medicine (USA). Dr Rockwell studied malignant changes
on the cellular level and wrote, “The physiological effects of
hypoxia and the associated micro environmental inadequacies
increase mutation rates, select for cells deficient in normal
pathways of programmed cell death, and contribute to the
development of an increasingly invasive, metastatic phenotype ”
(Rockwell, 1997). The title of his publication is “Oxygen delivery:
implications for the biology and therapy of solid tumors .

Low O2 is the crucial factor in cancer metastasis

When the solid tumor 1s large enough, while the body oxygenation
becomes critically low, malignant cells start to invade neighboring
lymph nodes and later other organs and tissues. This process is
called metastasis. What is the role of low oxygenation in this
process?

Dozens of medical and physiological studies confirmed that low O2
concentrations in tumors and body cells control spread of malignant
cells to other organs and tissues. Here is one title that claims,
“Tumor oxygenation predicts for the likelihood of distant metastases
in human soft tissue sarcoma ” (Brizel et al, 1996).

German researchers from the the University of Leipzig and
University of Rostock concluded, “... Therefore, tissue hypoxia has

been regarded as a central factor for tumor aggressiveness and
metastasis >’ (Kunz & Ibrahim, 2003).



Canadian doctors from the Ontario Cancer Institute at the Princess
Margaret Hospital (University of Toronto) even measured the
effects of low body O2 values in chances of tumors to metastasize.
These doctors found, “In our studies of carcinoma of the cervix,
nodal metastases were 1.5 times more likely at diagnosis in patients
with more hypoxic tumours relative to those with less hypoxic
tumours... ” (Hill et al, 2001)

Hypoxia and chances of survival

“Clinical evidence shows that tumor hypoxia is an independent
prognostic indicator of poor patient outcome. Hypoxic tumors have
altered physiologic processes, including increased regions of
angiogenesis, increased local invasion, increased distant metastasis
and altered apoptotic programs ” (Denko et al, 2003).

Low O2 is a key parameter in treatment resistance

There are many therapies used by modern oncologists to treat
cancers. Apart from radical treatment methods (or different forms of
surgeries), there are other methods that include common
conservative methods that include radiation therapy and
chemotherapy. Obviously, medical professionals are trying to
improve efficiency of these methods and find out causes of their
low success rates. Low cell O2 is one of the main factors that
reduces success rates for chemotherapy and radiation therapy.

American scientists from Harvard Medical School noted “...
Hypoxia may thus produce both treatment resistance and a growth
advantage > (Schmaltz et al, 1998).

In their article published in Cancer Letters, Dr. Evans and Dr. Koch
observed, “Low tissue oxygen concentration has been shown to be
important in the response of human tumors to radiation therapy,
chemotherapy and other treatment modalities. Hypoxia is also
known to be a prognostic indicator, as hypoxic human tumors are

more biologically aggressive and are more likely to recur locally
and metastasize ” (Evans & Koch, 2003).

Low O2 is the central factor in cancer dynamics

Growth of tumors and progression of any cancer is a dynamic
process with changes that can take place within 5-10 minutes in
both directions. We are going to provide practical examples related
to this dynamic nature of cancer later. At the present moment, let us
review relevant conclusions from recent medical and oncological
research.



German biologists from the Edinger Institute at the Johann
Wolfgang Goethe University in Frankfurt directly claim, “Thus
mounting evidence suggests that the HIF [hypoxia-inducible factor]
system plays a decisive role in tumor physiology and progression ”
in their study “4 role for hypoxia and hypoxia-inducible
transcription factors in tumor physiology ” (Acker & Plate, 2002).

French oncologists from the Institute of Signaling, Developmental
Biology and Cancer Research at the University of Nice also
reviewed the role of cell hypoxia in cancer dynamics. They wrote,
“Hypoxia is a common characteristic of the microenvironment of
solid tumors and, through activation of the hypoxia-inducible factor,

is at the center of the growth dynamics of tumor cells ” (Dayan et al,
2008).

There is so much professional evidence about the fast growth of
tumors when the condition of hypoxia is present that a large group
of Californian researchers recently wrote a paper “Hypoxia -
inducible factor-1 is a positive factor in solid tumor growth ” (Ryan

et al, 2000).

Echoing their paper, a British oncologist Dr. Harris from the
Weatherhill Institute of Molecular Medicine (Oxford) went further
with the manuscript “Hypoxia - a key regulatory factor in tumor
growth  (Harris, 2002).

Conclusions

As we see from all these quoted studies, all stages of cancer from its
birth and up to its death (and/or death of the owner) are tightly
linked to O2 content in tumors and body cells. Note that I put these
phrases together since body oxygenation and tumor oxygenation
correlate with each other. When tumors grow, its low oxygenation
exist on the background of whole body hypoxia that is an equal
driving force for cancer development. If body oxygenation
improves, due to some smart things that we can do, the tumor O2
content may not remain unaffected. Indeed, as we reviewed above,
appearance of very first groups of cancer cells requires hypoxia that
exist in normal (not malignant yet) cells.
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1.2 Acidic cellular pH or low body O2: what causes
what?

As it was mentioned above, many alternative people believe that
cellular pH is the main factor that causes cancer tumors. Indeed,
there are numerous studies that found that tumor acidity is a
significant factor that prevents success of conservative cancer
treatment methods, such as chemotherapy and radiation. Therefore,
there are numerous websites and books who promote this idea and
even offers treatment protocols to fight cancers. In this section of
the book, we are going to review scientific evidence related to this
topic: What is the primary factor in cancer growth: tissue hypoxia
or acidic cellular pH?

This question of cancer origins was analyzed in numerous published
studies on cancer. A group of American doctors from the
Department of Medicine and the Cancer Center at the University of
California in La Jolla in their conclusions wrote, “These results
indicate that hypoxia and its accompanying low pH enrich for
MMR-deficient cells and that loss of MMR renders human colon
carcinoma cells hypersensitive to the ability of hypoxia to induce
microsatellite instability and generate highly drug-resistant clones
in the surviving population ” (Kondo et al, 2001).

A team of scientists from the Cancer Research Institute at the
University of Nice in France devoted their publication to the
following topic, “A dialogue between the hypoxia-inducible factor
and the tumor microenvironment > (Dayan et al, 2008). In their
abstract, they wrote, “Hypoxia is a common characteristic of the
microenvironment of solid tumors and, through activation of the
hypoxia-inducible factor, is at the center of the growth dynamics of
tumor cells. Not only does the microenvironment impact on the
hypoxia-inducible factor but this factor impacts on
microenvironmental features, such as pH, nutrient availability,
metabolism and the extracellular matrix. ” We can see here that the
answer is simple. Low cellular O2 causes abnormal pH changes.

Californian researcher Dr. Payne from the Steenblock Research
Institute suggested the exact mechanism how tissue hypoxia causes
low intracellular pH. “Chemo- and radio-resistant cancer cells
within solid tumors undermine the effectiveness of these approaches
to achieving oncolysis. These resistant cells and clusters of cells
typically thrive at low oxygen tensions and are reliant on anaerobic
metabolic pathways that churn out lactate. This hypoxic state is one



that can be exploited and in this paper a novel method is advanced
involving tumor cell infiltration by bifidobacterium species which
should bring about prodigious lactate synthesis; concomitant
blocking of its enzymatic degradation by urea as well as export
(from the cell) by use of quercetin, depletion of ATP using
exogenous thyroid; and compromised oxidative catabolism of free
fatty acids and amino acids via oral intake of I-hydroxycitrate,
melatonin and nontoxic NDGA. This “anaerobic pathway cocktail”,
it is hypothesized, will bring about a profound reduction in
intracellular pH and a compromised state of cellular energetics
sufficient to effect oncolysis ” (Payne, 2007).

Italian scientists from Rome were also interested, according to the
title of their article in “Tumor acidity, chemoresistance and proton
pump inhibitors *“. They wrote, “An important determinant of tumor
acidity is the anaerobic metabolism that allows selection of cells
able to survive in an hypoxic-anoxic environment with the
generation of lactate ” (De Milito & Fais, 2005). As we see, they
also suggest that anaerobic respiration of cells causes acidity in
tumors.

British Oxford researchers from the Imperial Cancer Research Fund
at the University of Oxford (Institute of Molecular Medicine)
pinpointed the key trigger of pathological events leading to advance
of cancers. “Hypoxia, a common consequence of solid tumor growth
in breast cancer and other cancers, serves to propagate a cascade
of molecular pathways which include angiogenesis, glycolysis, and
alterations in microenvironmental pH... ” (Goonewardene et al,

2002).

A study by German oncologists published in the Journal of
Molecular Medicine confirmed the same conclusion about the
primary driving force of cancers. The researchers wrote, “The HIF
system induces adaptive responses including angiogenesis,
glycolysis, and pH regulation which confer increased resistance
towards the hostile tumor microenvironment > (Acker & Plate,

2002).

To my knowledge, there are no studies that suggested or confirmed
the leading role of cellular pH in creation of cell hypoxia or in
cancer dynamics. There are indeed numerous studies claiming that
low pH or acidic environment of tumors is a very potent negative
factor that makes acidic tumors very resistant to all types of
conservative treatments.



Many alternative people promote an idea that cancer is caused by
poor diet with too many acidic foods that makes cells acidic and
leads to growth of tumors, the influence of acidic diets (or diets that
are based on animal proteins and junk foods). However, these
effects are not due to this nearly mechanical hypothetical
relationship: you eat more amino acids and less foods with
minerals, therefore you get acidic body cells. The negative
mechanism due to excessive dietary proteins, especially animal
proteins in comparison with vegetables, fruits and other foods that
have less amino acids but more minerals and other nutrients, is very
different. There is some rationality in having vegetarian diets
provided that all required nutrients are provided. Medical research
showed that diets based on animal proteins make breathing heavier
in comparison with vegetarian diets. Heavy breathing, as we are
going to learn later, reduces body and tumor oxygenation.
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1.3 Chronic inflammation and cancer

When we consider only appearance of inflamed tissues, we can
immediately suspect that these swollen inflamed cells have some
features that make them similar to malignant cells. Rudolph Carl
Virchow (1821 — 1902) was a famous German doctor,
anthropologist, pathologist, and biologist was probably the first
doctor who in 1863 suggested the link between chronic
inflammation and cancer. He demonstrated leucocytes in neoplastic



tissue. Dr. Virchow is often referred to as “the father of modern
pathology” and considered one of the founders of social medicine.

Recent modern oncological studies have also confirmed the link
using a more detailed description of events leading to chronic
inflammation and appearance of malignant tumors. There are
several common key chemicals that are parts of chronic
inflammatory and developing malignant processes. Furthermore,
many researchers found that having inflammatory health problems
increase chances of cancer. Many oncologists suggested that
chronic inflammation is even one the key factors causing cancer.

For example, doctors from the The Sidney Kimmel Comprehensive
Cancer Center in Baltimore, MD wrote, “Chronic inflammation is
now known to contribute to several forms of human cancer, with an
estimated 20% of adult cancers attributable to chronic
inflammatory conditions caused by infectious agents, chronic non-
infectious inflammatory diseases and/or other environmental
factors. Indeed, chronic inflammation is now regarded as an

‘enabling characteristic’ of human cancer ” (Sfanos & De Marzo,
2012).

Australian scientists from Melbourne (Peter MacCallum Cancer
Centre and Department of Oncology at the University of
Melbourne) also observed, “Chronic inflammation is a risk factor
for tumor development > (Chow et al, 2012).

Dr. Morrison provided several common chemicals that explain why
chronic inflammation promotes growth of cancers, ... chronic
inflammation and associated reactive free radical overload and
some types of bacterial, viral, and parasite infections that cause
inflammation were recognized as important risk factors for cancer
development and account for one in four of all human cancers
worldwide. Even viruses that do not directly cause inflammation
can cause cancer when they act in conjunction with
proinflammatory cofactors or when they initiate or promote cancer
via the same signaling pathways utilized in inflammation. Whatever
its origin, inflammation in the tumor microenvironment has many
cancer-promoting effects and aids in the proliferation and survival
of malignant cells and promotes angiogenesis and metastasis.
Mediators of inflammation such as cytokines, free radicals,
prostaglandins, and growth factors can induce DNA damage in
tumor suppressor genes and post-translational modifications of
proteins involved in essential cellular processes including



apoptosis, DNA repair, and cell cycle checkpoints that can lead to
initiation and progression of cance” (Morrison, 2012).

Korean oncologists from the Cancer Research Institute at the Seoul
National University devoted their review, according to the title of
their recent article to “Inflammation: gearing the journey to
cancer” (Kundu & Surh, 2008). In their summary, they wrote,
“Many of proinflammatory mediators, especially cytokines,
chemokines and prostaglandins, turn on the angiogenic switches
mainly controlled by vascular endothelial growth factor, thereby
inducing inflammatory angiogenesis and tumor cell-stroma
communication. This will end up with tumor angiogenesis,
metastasis and invasion. Moreover, cellular microRNAs are
emerging as a potential link between inflammation and cancer “.

Another title of the research paper written by researchers from the
Department of Molecular and Biomedical Pharmacology at
University of Kentucky School of Medicine in Lexington also
suggests the same story “Inflammation: a driving force speeds
cancer metastasis ” (Wu & Zhou, 2009).

Drs. Hofseth and Wargovich from the Department of Basic
Pharmaceutical Sciences at the South Carolina College of Pharmacy
also specified key chemicals that participate in promotion of
chronic inflammation and development of cancer. “A¢ the molecular
level, free radicals and aldehydes, produced during chronic
inflammation, can induce deleterious gene mutation and
posttranslational modifications of key cancer-related proteins.
Other products of inflammation, including cytokines, growth
factors, and transcription factors such as nuclear factor kappaB,
control the expression of cancer genes (e.g., suppressor genes and
oncogenes) and key inflammatory enzymes such as inducible nitric
oxide synthase and cyclooxygenase-2. These enzymes in turn
directly influence reactive oxygen species and eicosanoid levels.

The procancerous outcome of chronic inflammation is increased
DNA damage, increased DNA synthesis, cellular proliferation,
disruption of DNA repair pathways and cellular milieu, inhibition
of apoptosis, and promotion of angiogenesis and invasion. Chronic
inflammation is also associated with immunosuppression, which is a
risk factor for cancer” (Hofseth & Wargovich, 2007)

There are so many similarities between chronic inflammation and
cancer, that many teams of scientists are even trying the same
medical drugs and natural extracts or substances to combat both
these conditions. This relates to application of:



- andrographolide and its analogues (Lim et al, 2012)

- curcumin (Schaffer et al, 2011)

- folic acid that is also known as vitamin B9 (Yang et al, 2012),

- tocotrienols, the potent isoforms of vitamin E (Nesaretnam &
Meganathan, 2011)

- thymoquinone, an active ingredient isolated from Nigella sativa
(Woo et al, 2012)

- unstable naturally derived hepoxilins, metabolites of arachidonic
acid (Pace-Asciak, 2011)

- group of autacoid mediators that are the products of arachidonic
acid metabolism include: the prostaglandins, leukotrienes, lipoxins
and cytochrome P450 (CYP) derived bioactive products, which are
all collectively referred to as eicosanoids (Greene et al, 2011)

- resveratrol (trans-3,4’,5-trihydroxystilbene), a natural polyphenol
with antioxidant, anti-inflammatory, and anticancer properties (Tili
& Michaille, 2011)

and some other substances.

While application of these products may have certain beneficial
chemical reactions, without removal of the key cause of low body
02 levels, their overall efficiency will be very low. Note that there
are often true stories of people testifying about their magic recovery
following use of some special protocols. However, when other
people with cancer apply to the same substances using the same
dosages, very few of them are able to achieve the same results. The
effects of various positive substances and functional foods depends
on body oxygen levels that can be easily measured using the body
oxygen test described below.
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1.4 Inflammatory disorders are also based on low 02

As numerous very recent studies claim, chronic inflammatory
conditions, on a cell level, are also controlled by tissue hypoxia or
low oxygen content in cells. Among the key driving forces of
chronic inflammation are pro-inflammatory transcription factors,
such as nuclear factor kappa B (NF-kappaB), activator protein
(AP)-1 (Safronova & Morita, 2010; Ryan et al, 2009), and hypoxia-
inducible factor 1 (Imtiyaz & Simon, 2010; Sumbayev & Nicholas,
2010), the same substance that is the key factor in cancer (see Part
1.1).



Both effects, chronic inflammation and low oxygen levels in cells,
are common in people with many chronic diseases, such as:
- arthritic conditions

- Alzheimer’s disease

- asthma

- autoimmune diseases

- acne

- allergic reactions

- atherosclerosis

- chronic prostatitis

- Crohn’s disease

- COPD

- dermatitis

- hepatitis

- hypersensitivities and allergic reactions

- insulin resistance (diabetes)

- irritable bowel syndrome (IBS) of the intestinal tract
- inflammatory bowel diseases (IBD)

- lupus

- nephritis

- obesity

- cachexia

- gastrointestinal ischemia

- osteoarthritis

- pelvic inflammatory disease

- Parkinson’s disease

- sarcoidosis

- sleep apnea

- transplant rejection

- and ulcerative colitis.



Symptoms of these chronic diseases include inflammation, possible
fatigue due to exhausted cortisol reserves, likely pain, and other
symptoms. Several other chronic diseases (including
atherosclerosis, and ischemic heart disease) also have their origins
in chronic inflammatory processes. The same is true for cancer as
we discussed above. There are hundreds of research studies that
either mentioned or proved the facts provided above. Some of these
studies are listed below.
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1.5 Cell hypoxia causes oxidative stress and generation of
free radicals

When oxygen supply is restricted, but it is necessary for various
bodily processes and reactions to take place in cells and organs
(even for a survival of the organism), there are various protective
but damaging mechanisms and solutions that maintain these vital
functions in various parts of the human body. These adaptations to
cell hypoxia are different in various organs of the human body and,
in addition, are specific in duration. These were the conclusions of
the study titled “Intermittent hypoxia has organ-specific effects on
oxidative stress ” (Jun J, Savransky et al, 2008) and conducted in
the Division of Pulmonary and Critical Care Medicine at Johns
Hopkins Asthma and Allergy Center in Baltimore, MD, USA.
Furthermore, hypoxia-induced chemicals can be generated in some
areas and parts of the human body, but cause problems for, for
example, the brain and heart.



However, there are common mechanisms related to effects of tissue
hypoxia. You have probably heard about antioxidants and free
radicals. Free radicals are also called “reactive oxygen species”
(those powerful chemicals that can cause damage to hundreds or
thousands of other cells due to their inherent destructive power).
They create so called “oxygen stress”. Maybe you even take
supplements that contain such known and popular antioxidants as
vitamin C, zinc, vitamin A, selenium and some others. However, it
is very likely that you generate free radicals in your body cells due
to your ineffective or abnormal breathing.

Why do researchers call it “oxygen stress”? Normal air has only
about 20% of oxygen, while the main remaining part is neutral
nitrogen that is an inert gas. Pure oxygen (or 100% oxygen), as any
respirologist can tell you, is toxic due to its powerful abilities to
react with tissues. The damage due to breathing pure oxygen and
especially hyperbaric breathing starts in the lungs. Right oxygen is
bound with red blood cells (or hemoglobin cells). It is released in
tissues and safely transported to required cells and parts of the cell.
Obviously, any attempts to consume oxygenated drinks, oxygenated
bars, or even breathing hyperoxic air (more than 20% at normal
pressure) can be life-saving for critically ill people, but always leads
to worse health in a long run.

Let us now consider other well-proven effects of hypoxia related to
generation of free radicals. Abnormally low oxygen delivery leads
to anaerobic (i.e., without participation of oxygen) cellular
respiration, generation of lactic acid and free radicals. There are
hundreds of research studies that claim that generation of free
radicals is a normal and known outcome of cell hypoxia. (Note that
some studies simulated cell hypoxia by reducing oxygen content in
the inspired air, but breathing abnormalities present in most people
cause exactly the same effect: low body O2 content.) There are only
some references that are provided below. Their titles clearly
highlight the role of hypoxia in generation of free radicals.

References

Carvalho C, Santos MS, Baldeiras I, Oliveira CR, Seica R, Moreira
PI, Chronic hypoxia potentiates age-related oxidative imbalance in

brain vessels and synaptosomes, Curr Neurovasc Res. 2010
Nov;7(4):288-300.

Dukhande VV, Sharma GC, Lai JC, Farahani R, Chronic hypoxia-
induced alterations of key enzymes of glucose oxidative metabolism



in developing mouse liver are mTOR dependent, Mol Cell Biochem.
2011 Nov;357(1-2):189-97.

Esteva S, Pedret R, Fort N, Torrella JR, Pagés T, Viscor G,
Oxidative stress status in rats after intermittent exposure to
hypobaric hypoxia, Wilderness Environ Med. 2010 Dec;21(4):325-
31.

Favaro E, Ramachandran A, McCormick R, Gee H, Blancher C,
Crosby M, Devlin C, Blick C, Buffa F, Li JL, Vojnovic B, Pires das
Neves R, Glazer P, Iborra F, Ivan M, Ragoussis J, Harris AL,
MicroRNA-210 regulates mitochondrial free radical response to

hypoxia and Krebs cycle in cancer cells by targeting iron sulfur
cluster protein ISCU, PLoS One. 2010 Apr 26;5(4):¢10345.

Giordano FJ, Oxygen, oxidative stress, hypoxia, and heart failure, J
Clin Invest. 2005 Mar;115(3):500-8.

Himadri P, Kumari SS, Chitharanjan M, Dhananjay S, Role of
oxidative stress and inflammation in hypoxia-induced cerebral

edema: a molecular approach, High Alt Med Biol. 2010
Fall;11(3):231-44.

Jun J, Savransky V, Nanayakkara A, Bevans S, Li J, Smith PL,
Polotsky VY, Intermittent hypoxia has organ-specific effects on

oxidative stress, Am J Physiol Regul Integr Comp Physiol. 2008
Oct;295(4):R1274-81.

Martin R, Mozet C, Martin H, Welt K, Engel C, Fitzl G, The effect
of Ginkgo biloba extract (EGb 761) on parameters of oxidative

stress in different regions of aging rat brains after acute hypoxia,
Aging Clin Exp Res. 2011 Aug;23(4):255-63.

Mustafa SA, Al-Subiai SN, Davies SJ, Jha AN, Hypoxia-induced
oxidative DNA damage links with higher level biological effects

including specific growth rate in common carp, Cyprinus carpio L,
Ecotoxicology. 2011 Aug;20(6):1455-66.

Patterson AJ, Xiao D, Xiong F, Dixon B, Zhang L, Hypoxia-derived
oxidative stress mediates epigenetic repression of PKC{varepsilon}
gene in foetal rat hearts. Cardiovasc Res. 2012 Feb 1;93(2):302-10.

Pialoux V, Foster GE, Ahmed SB, Beaudin AE, Hanly PJ, Poulin
MI, Losartan abolishes oxidative stress induced by intermittent
hypoxia in humans, J Physiol. 2011 Nov 15;589(Pt 22):5529-37.

Ramond A, Godin-Ribuot D, Ribuot C, Totoson P, Koritchneva I,
Cachot S, Levy P, Joyeux-Faure M, Oxidative stress mediates



cardiac infarction aggravation induced by intermittent hypoxia,
Fundam Clin Pharmacol. 2011 Dec 7. doi: 10.1111/;.1472-8206.

Skoumalova A, Herget J, Wilhelm J, Hypercapnia protects
erythrocytes against free radical damage induced by hypoxia in
exposed rats, Cell Biochem Funct. 2008 Oct;26(7):801-7.

Xu J, Long YS, Gozal D, Epstein PN, Beta-cell death and
proliferation after intermittent hypoxia: role of oxidative stress,
Free Radic Biol Med. 2009 Mar 15;46(6):783-90.

2. Breathing norms vs. breathing in people
with cancer

Each end every person with cancer has ineffective or abnormal
breathing pattern that reduces their body oxygenation. We can make
this conclusion from all studies that measured automatic breathing
patterns in people with cancer, as well as from clinical experience of
medical doctors and health practitioners who measured breathing in
their patients and clients.

In order to investigate and understand what is wrong with breathing
in people in with cancers, let us start with analysis of medical norms
for breathing at rest, as well as typical respiratory parameters in
healthy and ordinary people. Later, we are going to consider those
studies that measured various breathing parameters in people with
cancer.

2.1 Physiological norms for breathing at rest

Normal breathing is strictly nasal (in and out), predominantly
diaphragmatic (i.e., abdominal), very slow in frequency (see the
numbers below) and imperceptible (no feelings or sensation about
one’s own breathing at rest; see the explanation below). The



physiological norm for minute ventilation at rest is 6 liters of air for
one minute for a 70 kg man, as numerous physiological textbooks
indicate (e.g., Guyton, 1984; Ganong, 1995; and Straub, 1998).
These medical textbooks also provide the following parameters for
normal breathing:

- normal breathing frequency is 12 breaths per minute

- normal tidal volume (air volume breathed in during a single
breath) is 500 ml

- normal inspiration is about 2 seconds

- normal exhalation is about 3 seconds.

To be more accurate, the normal inhalation is little bit shorter or
about 1.5 seconds, while the exhalation is longer or nearly 3.5
seconds. The following graph represents the normal breathing
pattern at rest or the dynamic of the air volume in the lungs as a
function of time:

T Amount of air in the lungs, ml
Inhalation
2,900 ml \
2,400 ml /
Exhalation
Time, seconds
Ss 10 s 15 s

If a person with normal breathing is asked about what they feel or
their breathing sensations, they will testify that they do not feel their
breathing at all (unless their practice yoga breathing or some other
breathing exercises). Why is this so? Normal tidal volume is only
500 ml or about 0.6 g of air, which is inhaled during one inspiration.
Hence, normal breathing is slow in frequency and very small in
amplitude.
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3.2 Other parameters of normal breathing

“If a person breath-holds after a normal exhalation, it takes about
40 seconds before breathing commences ” (McArdle et al, 2000).
This 40 seconds indicate normal oxygenation of tissues. Note that
the breath holding test is done after usual exhalation.

The current medical norm for CO2 content in the alveoli of the
lungs and the arterial blood is 40 mm Hg CO2. This number was
established during the first decade of the 20th century by famous
British physiologists Charles G. Douglas and John S. Haldane from
Oxford University. Their results were published in 1909 article “7The
regulation of normal breathing > by the Journal of Physiology
(Douglas & Haldane, 1909). This corresponds to about 5.3% (at sea
level). You do not need to remember all these numbers. They are
going to be used only to show that cancer patients never have these
norms.

Let me note here that normal CO2 in the arterial blood is absolutely
necessary for normal transport of oxygen to cells. We are going to
discuss the reasons later.

Normal breathing is regular, invisible (no chest or belly
movements), mainly diaphragmatic, and inaudible (no panting, no
wheezing, no sighing, no yawning, no sneezing, no coughing, no
deep inhalations or exhalations).

According to numerous medical textbooks, this very small and
slow normal diaphragmatic breathing leads to nearly ideal
oxygenation of the arterial blood: about 98-99%. This
conclusion is important for future since many people believe in a
myth that deep breathing or breathing more air helps to increase
blood oxygenation. In reality, one can breathe 3-5 times more than



the morn, but blood oxygenation will not be improved to any
essential degree. In fact, since chronic automatic overbreathing
leads to chest breathing, while lower parts of the lungs get about 5-6
times more blood due to gravity, overbreathing usually reduces
blood oxygenation .
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3.3 Dr. Buteyko norms for breathing

During the 1960’s for nearly the whole decade, Soviet Dr.
Konstantin Buteyko (born in Ukraine) was the manager of the
respiratory laboratory in Novosibirsk (USSR). Based on his studies
of thousands of healthy and sick people in this laboratory, he
suggested different norms for breathing (e.g., Buteyko, 1991) that
guarantee excellent health and absence of nearly all chronic
degenerative diseases cancer included. What are his medical norms?
For example, his normal respiratory rate is only 8 breaths/min
instead of 12. Here are his numbers for normal breathing:

- normal minute ventilation is 4 1/min;

- normal tidal volume (air volume breathed in during a single
breath) is 500 ml;

- normal breathing rate or respiratory frequency is 8 breaths per
minute;

- inspiration is about 1.5 seconds;

- exhalation 1s 2 seconds;

- automatic pause (or period of no breathing after exhalation) is 4
seconds;

- breath holding time (after usual exhalation and without any stress
at the end of the test) is 60 seconds;

- CO2 concentrations in the alveoli or arterial blood is 6.5% or
about 46 mm Hg (at sea level).

As we are going to study later, such easy and slow automatic
breathing at rest delivers more oxygen to tissues of the human body
than the current official medical norm accepted all over the world.

3.4 Breathing parameters in people with cancer



All available medical literature clearly demonstrates that virtually
all people with cancer have ineffective or abnormal breathing. In
one study conducted by the Division of Respiratory and Critical
Care Medicine at the Department of Medicine of the Queen’s
University in Kingston (Ontario, Canada), researchers measured
minute ventilation in people with cancer (Travers et al, 2008). The
scientists were actually interested in respiratory differences related
to presence of dyspnea that is one of the symptoms in cancer
patients. However, minute ventilation in participants of this study
was the same regardless the presence of dyspnea. Both cancer
groups (40 participants in total) had about 1242 liters of air per
minute at rest, while the medical norm for adults is about 6 liters per
minute. All these cancer patients also had elevated breathing
frequency of about 19-20 breaths/min instead of normal 12
breaths/min.

Obviously, when one breathes or ventilates much more than the
physiological norm, it is called “hyperventilation”. It would be
logical to expect that their overbreathing caused low CO2 levels in
the airways and the arterial blood.

This Canadian study allows us to calculate the amount of air per one
breath in people with cancer. Since the participants had about 12
liters per minute with nearly 20 breaths per minute, we can divide
12 by 20 and get 0.6 liters for one breath or 600 ml of air for their
tidal volume. The normal value 1s 500 ml. Therefore, we see that
this group of cancer patients had deep breathing at rest. They
breathing was faster and deeper than the medical norms.

Several other studies measured respiratory frequency at rest in
patients with cancer who experienced dyspnea. All the results of
these studies are summarized in this graph.
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Note that some of these studies investigated patients with
metastasized cancer and terminally sick cancer patients who are
often given morphine during last weeks of their lives in order to
reduce pain and suffering. Morphine is a powerful respiratory
suppressant and can dramatically reduce minute ventilation and Rf.




These factors make results for cancer patients different, but in each
and every case we observe that they have very fast breathing up to
about 2-3 times faster than the official medical norm.

Ukrainian medical doctor Sergey Paschenko measured CO2 content
in the expired air or so called end-tidal CO2 in 120 women with
metastasized breast cancer (Paschenko, 2001). End-tidal CO2
concentrations are generally very close to the arterial CO2
concentrations. The average value for end-tidal CO2 in these cancer
patients was about 2.9%, while the official medical norm is about
5.3% that corresponds to 40 mm Hg at sea level.

This study directly confirmed the results of all previous studies:
People with cancer have abnormally low CO2 levels in their
lungs and arterial blood due to too heavy breathing at rest.
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4. Effects of overbreathing (hyperventilation)

We found that people with cancer breathe too much air at rest. Are
there any problems with overbreathing? While most people assume
that deep breathing or breathing more air is beneficial for health and
more O2 in body cells, hundreds of medical research studies found
that hyperventilation causes many adverse reactions and no
benefits. First of all, as we discussed above, breathing more air does
not increase blood oxygenation in any significant degree. Let us
consider other effects of chronic overbreathing (or chronic
hyperventilation) on the human organism.

If a healthy person with normal breathing starts to breathe more or
deeper than the norms, what are the initial effects? There are
following consequences:

- More CO2 is removed from the lungs with each breath and
therefore the level of CO2 in the airways and lungs immediately
decreases.

- In 1-2 minutes, the CO2 level falls below the norm in the arterial
blood.

- In 3-5 minutes, due to CO2 diffusion from tissues, most cells of
the body (including vital organs and muscles) experience lowered
CO2 concentrations.

- In 15-20 minutes, the CO2 level in the brain is below the norm
due to a slower diffusion rate caused by the blood-brain barrier.

4.1 Vasoconstriction and reduced blood flow are caused
by low CO2 in the arterial blood

As dozens of independent physiological studies found, hypocapnia
(low CO2 concentration in the arterial blood) decreased blood flow
of circulation for the following organs:

- brain (Fortune et al, 1995; Karlsson et al, 1994; Liem et al, 1995;
Macey et al, 2007; Santiago & Edelman, 1986; Starling & Evans,
1968; Tsuda et al, 1987)

- heart (Coetzee et al, 1984; Foéx et al, 1979; Karlsson et al, 1994;
Okazaki et al, 1991; Okazaki et al, 1992; Wexels et al, 1985)

- liver (Dutton et al, 1976; Fujita et al, 1989; Hughes et al, 1979;



Okazaki, 1989)

- kidneys (Karlsson et al, 1994; Okazaki, 1989)
- spleen (Karlsson et al, 1994)

- colon (Gilmour et al, 1980).

What is the physiological mechanism of the reduced blood flow to
vital organs? CO?2 is a dilator of blood vessels (arteries and
arterioles). Arteries and arterioles have their own tiny smooth
muscles that can constrict or dilate (relax) depending on CO2
concentrations. When we breathe more, CO2 level in the arterial
blood decreases, blood vessels constrict and vital organs (like the
brain, heart, kidneys, liver, stomach, spleen, colon, etc.) get less
blood supply.

This effect of vasoconstriction is noticeable or detectable even for
very small decrease in arterial CO2. This because CO?2 is a very
potent vasodilator, Some studies claim that CO2 is a more powerful
vasodilator than any chemical drug. For example, medical doctors
from the Department of Anesthesia, Armed Forces Hospital, in
Riyadh (Saudi Arabia) suggested that “ Carbon dioxide, a most
potent cerebral vasodilator...” (Djurberg et al, 1998).

Dilation of blood vessels means more 02, glucose, and other
vital nutrients and chemicals for all organs, cells and tissues of
the human body. Breathing more air causes constriction of
blood vessels. This slows down delivery of all these key
chemicals to all organs and tissues of the body.

Since all people with cancer are heavy breathers, they naturally
have reduced blood flow and reduced oxygen delivery to all vital
organs and tissues.

Low CO2 increases pulse

Numerous studies have found that when cancer advances, it is very
common for sufferers to have elevated heart rates or pulse. There
are even statistical data claiming that lower hear rates and lower
respiratory rates in people with advanced forms of cancer are



predictors of their better survival. However, we can show that these
two parameters relate to each other. In fact, the respiratory and
cardiovascular systems were not divided during first decades of the
20th century. Indeed, the leading physiologists and main medical
textbooks were studying the cardiorespiratory system due to the
intimate links between these two systems.

How are they linked? While the effects and interactions between
them are numerous, there is one main relationship that is based on
effects of CO2 to dilate blood vessels. The state of arteries and
arterioles controls the total resistance to the systemic blood flow in
the human body. Hence, when the arterial CO2 is normal or high,
the arteries and arterioles are dilated, and it is easy for the heart to
push blood for the total circulation. However, low CO2 or
hypocapnia increases total resistance and the strain on the heart.
Therefore, breathing patterns directly participate in regulation of the
heart rate.

The father of cardiorespiratory physiology, Yale University
Professor Yandell Henderson (1873-1944) was the author of first
medical textbooks on respiration. He knew about this CO2 effect on
the heart rate. During one of his physiological projects, he
performed experiments with anaesthetized dogs on mechanical
ventilation. The results were described in his article “Acapnia and
shock. - I. Carbon dioxide as a factor in the regulation of the heart
rate *“. In this 1908 article, published in the American Journal of
Physiology , he noticed, “... we were enabled to regulate the heart
to any desired rate from 40 or fewer up to 200 or more beats per
minute. The method was very simple. It depended on the
manipulation of the hand bellows with which artificial respiration
was administered... As the pulmonary ventilation increased or
diminished the heart rate was correspondingly accelerated or
retarded ” (p.127, Henderson, 1908).

Note that the effects of changes in breathing on heart rate, as well as
blood pressure, are individual in a short run. However, when there
are chronic changes in automatic breathing patterns in the direction
of hyperventilation, nearly all people develop higher pulse. Is there
any significance in these variables for cancer patients?

Generally, when doctors try to identify the key factors that predict
survival of cancer patients, they choose various blood parameters
that require special laboratory testing, dyspnea score, presence of
edema, delirium, loss of appetite, and some other variables.
However, in one study conducted by Spanish researchers, they



decided to use those factors that can be easily measured. The title of
their study was “Palliative performance status, heart rate and
respiratory rate as predictive factors of survival time in terminally
ill cancer patients > (Sanchez et al, 2006). They tested 98 patients
and in the conclusions wrote, “The median survival was 32 days. In
the multivariate analysis, three independent variables were
identified: Palliative Performance Score of 50 or under, heart rate
of 100/minute or more, and respiratory rate of 24/minute or more.
The variables that were found to be prognostic in our study are
objective, easy, and quick to measure, and do not require that the
professional have special training or experience .

Therefore, it is logical to expect that if people with cancer slow
down their breathing closer or back to the medical norms, they can
expect reduced average respiratory frequencies (slower breathing)
and decreased heart rates, at the same time. Furthermore, these
numbers for the heart rate and breathing frequency are in complete
agreement with parameters for the terminally sick people that are
provided by the Buteyko Table of Health Zones.

Dr. Buteyko, after analyzing hundreds of sick, severely sick and
healthy subjects, suggested 12 health zones and average
cardiorespiratory parameters corresponding to each of these health
zones. Having heart rate more than 100 beats/min and over 24
breaths/min for the respiratory rate are in complete agreement with
the last zone (terminally sick patients) of the Buteyko Table of
Health Zones. We are going to consider it below.

We can now conclude that since both breathing frequency and pulse
are factors for survival, easier breathing is something that each
every cancer patient needs.

Effects of overbreathing on the brain

Advancing cancer has a profound effect on emotional, mental, and
spiritual lives of patients. Depression, anxiety, confusion, insomnia,
delirium, and many other problems become more and more
common in people with advancing cancer. Can we anticipate all
these problems? Yes, if we know that they breathing becomes faster
and heavier. If a healthy person starts to hyperventilate or breathe
very heavy and fast at rest, what are the effects on the brain? As a
result of voluntary hyperventilation, this person would feel dizzy
and could easily faint or pass out in about 2-3 minutes.

What are the causes? Many people believe that this due to too much
oxygen in the brain, but we already know that during very small and



slow normal breathing we have nearly ideal oxygenation of the
arterial blood. You cannot increase blood oxygenation by taking a
deep breath or many deep breaths. This scan below shows brain
oxygenation in two conditions: during normal breathing and after 1
minute of voluntary hyperventilation. The red color represents the
most 02, dark blue the least. Brain oxygenation for overbreathing is
reduced by about 40% or nearly 2 times (Litchfield, 2003).

NORMAL BREATHING HYPERVENTILATION

This result is quoted in medical textbooks (e.g., Starling & Evans,
1968) since the effect is well documented and has been confirmed
by dozens of professional medical experiments. According to the
Handbook of Physiology (Santiago & Edelman, 1986), cerebral
blood flow decreases by about 2% for every mm Hg decrease in
CO2 pressure.

Since cancer patients have heavy breathing 24/7, it is sensible that
they suffer from reduced brain oxygenation. In addition, there are
negative effects of low CO2 on nerve cells that we are going to
discuss below.
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3.2 Low CO2 causes the suppressed Bohr effect

There is an additional negative effect of low CO2 on oxygen
delivery. Now we know that hypocapnia decreases blood supply to
all vital organs. But why do hemoglobin cells or red blood cells
release oxygen in the tissues, not in the arteries, or arterioles, or
veins? Why is more O2 released in those tissues of the human body



that generate more energy? For example, the heart, due to its
constant work, gets more O2 than those muscles that are at rest.

The answer is in the Bohr law (or Bohr effect). The Bohr effect was
first described in 1904 by the Danish physiologist Christian Bohr.
He was the father of famous physicist Niels Bohr. Christian Bohr
discovered that due to higher CO2 content in tissues and capillaries
(more acidic environment than in arteries and arterioles),
hemoglobin is bound to oxygen with less affinity. Hence, oxygen is
released in tissues due to higher CO2 levels in those tissues.

= 0, lo be consumed
by organs and tissues

There are many modern professional investigations devoted to
various aspects of the Bohr effect (e.g., Braumann et al, 1982;
Boning et al, 1975; Bucci et al, 1985; Carter et al, 1985; diBella et
al, 1986; Dzhagarov et al, 1996; Grant et al, 1982; Grubb et al,
1979; Gersonde et al, 1986; Hlastala & Woodson, 1983; Jensen,
2004; Kister et al, 1988; Kobayashi et al, 1989; Lapennas, 1983;
Matthew et al, 1979; Meyer et al, 1978; Tyuma, 1984; Winslow et
al, 1985).

Hyperventilation causes reduced CO2 tissue tension, and this leads
to reduced O2 release and reduced oxygen tension in tissues
(Aarnoudse et al, 1981; Monday & Tétreault, 1980; Gottstein et al,
1976). In simple terms, low absolute CO2 values prevent effective
release of oxygen by red blood cells in tissues of the human body.
And the blood carries oxygen away from tissues when there are no
CO2.
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In order to improve the release of oxygen by red blood cells in
tissues, cancer patients require normal (or even slightly above the
norm) arterial CO2 values.
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3.3 Less oxygen for cells



Summarizing these above-discussed physiological CO2 effects, we
conclude:

1. Hyperventilation cannot increase O2 content in the arterial blood
to any significant degree (normal hemoglobin saturation is about
98-99%), but it reduces CO2 concentrations in all cells and the
blood.

2. Hypocapnia (or CO2 deficiency) leads to constriction of blood
vessels, and that reduces blood supply to vital organs of the human
body.

3. Hypocapnia (or CO2 deficiency) also leads to the suppressed
Bohr effect that causes further reduction in oxygen delivery.

4. Hyperventilation causes low O2 levels in cells.

Hence, the more cancer patient breathes, the less oxygen is
provided for all vital organs. This generates free radicals, causes
more problems with chronic inflammation, and fueling advance
of cancer.

The discussed effects of low CO2 due to hyperventilation oxygen
transport are summarized in these two graphs.
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3.4 Other effects of low arterial CO2

Among other effects of low arterial CO2 are:

- abnormal excitability and irritability of nerve cells (e.g.,
Brown, 1953; Krnjevic, 1965; Balestrino & Somjen, 1988;
Huttunen et al, 1999)

- irritable state of muscles or worsened muscular tension
(Brown, 1953; Hudlicka, 1973)

- bronchospasm or reduced diameter of airways causing wheezing,
dyspnea and sensations of breathlessness and suffocation (Sterling,
1968)

- abnormalities with ions in blood plasma and other bodily
fluids (Carryer, 1947)

- innumerable abnormalities involving synthesis of amino acids,



carbohydrates, hormones, lipids (fats), messengers, cells of the
immune system, etc .

Dr. Brown in his article “Physiological effects of hyperventilation ”
analyzed almost 300 professional studies. He wrote “Studies
designed to determine the effects produced by hyperventilation on
nerve and muscle have been consistent in their finding on increased
irritability ” (Brown, 1953). Other authors (e.g., Balestrino &
Somjen, 1988; Huttunen et al, 1999) also concluded that increased
CO2 pressure generally reduces cortical excitability, while
hyperventilation “/eads to spontaneous and asynchronous firing of
cortical neurons > (Huttunen et. al., 1999).

These are exceptionally important conclusions related to
understanding of psychological and mental problems in people with
advanced cancer. Their heavy breathing is the cause of their
depression, chronic fatigue (i.e., hypoxia in muscle cells), anxiety,
confusion, sleeping problems, and many other abnormalities related
to reduced quality of life.
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3.5 Are there any benefits due to hyperventilation?



In some cases, a person can visually observe effects of breathing on
blood flow. For example, if you get a small bleeding cut or a
wound, you can deliberately hyperventilate and see that
overbreathing will help to stop the bleeding. As an alternative, you
can perform breath holding, breathe less and accumulate more CO2.
Your blood losses will increase.

Many dental surgeons know about this effect and they advise their
clients to breathe more during and after dental surgeries to prevent
excessive blood losses. The same can be done for brain traumas and
other accidents involving bleeding. It is natural for humans and
other animals to breathe heavily in such conditions of stress and
pain. Hence, hyperventilation can be life-saving in such cases of
severe bleeding.

Why did Nature provide us with this physiological reactions due to
hyperventilation? Breathing is closely connected with blood flow to
all vital organs, sensitivity of the immune system, permeability of
cellular membranes, and many other key functions. As soon as vital
organs (the brain, heart, stomach, kidneys, liver, etc.) are under any
type of stress (chemical, viral, bacteriological, etc.), or
inflammation, or injury, our breathing gets heavier.

That helps to prevent:

- excessive bleeding (as in cases of open injuries, cuts, bruises, etc.)
- quick spread of bacterial and viral infections

- excessive amounts of toxic products in the blood from injured,
infected, or polluted tissues

- damage to vital cleansing organs (e.g., liver and kidneys) due to
their possible toxic overload.

All these preventive effects due to hyperventilation can save the life
in the short run. At the same time, it is not normal to be in a state of
stress and chronic hyperventilation all the time. Our breathing, if
there is no emergency, should be normal. That ensures normal O2
delivery and normalization of hundreds of other essential bodily
processes.

4. Why cancer is common now?

4.1 Breathing in ordinary people

Cancer has been known for thousands of years. We can read its
description in manuscripts coming from ancient Egypt. However,



there was an explosion in cancer rates during the 20th century.
Previously, the number of people affected by cancer was many tens
times smaller. What are the causes? Why nearly any modern person,
as oncologist and scientists say, can get cancer?

As you may remember from the previous parts of this book, cancer
is controlled by cellular oxygen levels, and people with cancer have
low body O2 due to their heavy breathing. One of the above-
mentioned studies found that cancer patients had about 12 liters per
minute for their breathing at rest or about twice more than the norm.
However, contemporary people, in average, are not different.
Consider this graph that represents minute ventilation rates in
normal people over the span of last 80 years.

Minute Ventilation, liters per min

Morm 1929 1939 1939 1950 1980 9096 1997 9899 2000s
From 1980s, each bar represents several medical studies

The graph represents results of 24 medical studies (from 1929 until
2007). It tells us that, during the 1920s and 30s, breathing rates of
ordinary people were even less than normal. However, during the
1990s and later, ordinary people breathe about 2 times more air than
the medical norm, or about the same as people with cancer. Here are
the more detailed results presented on the graph.
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Note that the results are somewhat inconsistent since there is no
strict definition for “normal” or “control” subjects in medical
research. Consider a typical medical study. If the organizers of this
medical study want to measure effects of some medication or
treatment on a group of, for example, people with cancer, the
researchers may also select a group of control subjects for
comparison. These “control” subjects must be either cancer-free.
Then they are likely called “normal subjects”. Or these subjects
must be free from any serious health problem. Then they are called
“healthy subjects”.

Many people and researchers say that cancer is caused by toxic

chemicals, smoking, pollution, poor diet, lack of exercise, and other
factors. I completely agree with these statements, and there are even
studies that confirmed these specific relationships. However, we can



go even far beyond these statements since all these lifestyle risk
factors makes people to hyperventilate and reduced their body
oxygenation. Furthermore, there are other more damaging hidden
lifestyle risk factors and other parameters that are not known to
most doctors and ordinary people. They relate to sleep, exercise,
diet, focal infections, and some other characteristics. All these
abnormalities make breathing heavier. Therefore, they all are the
driving forces of cancer in modern population.
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4.2 Minute ventilation in healthy people

Some people may argue, “Probably, due to some reasons, all people
started to breathe more, and even healthy people have heavy
breathing at rest”. No, this is not so. According to these14 medical
studies, healthy people still breathe little air.
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These clinical observations suggest that healthy people have
normal breathing and normal body O2 content. Therefore, they
cannot develop any types of cancer. As a result, normal
breathing is a guaranteed form of protection from cancer and
its prevention.
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5. Common CO2 uses for cancer treatment

Is there any experimental or clinical evidence indicating usefulness
of CO2 for malignant tumors and cancer? More and more
oncologists conduct their clinical investigations with application of
CO2-02 gas mixtures for cancer patients. This mixture is called
“carbogen”. The mixture usually contains somewhere from 2 to 5%
of carbon dioxide and the remaining portion is oxygen (from about
95 to 98%). Carbogen breathing is usually provided for people with
cancer for several hours during administration of certain anti-cancer
medications. Why could carbogen be useful? The logic is simple:
increased CO2 will help to dilate blood vessels (due to CO2
vasodilatory effect) and release more O2 in tumors (due to the
enhanced Bohr effect). At the same time, increased O2 will improve
oxygenation of the arterial blood due to freely dissolved oxygen
(that is toxic in a long run, but can have benefits to save lives).

Let us review some of these results and the claimed reasons for
carbogen application. Several studies from England and the USA
found that breathing various carbogen mixtures significantly
improves oxygenation of tumors. The general opinion of these
researchers is following. “Perfusion insufficiency and the resultant
hypoxia are recognized as important mechanisms of resistance to
anticancer therapy. Modification of the tumor microenvironment to
increase perfusion and oxygenation of tumors may improve on the
efficacy of these treatments... “(Powell et al, 1997).

A group of British research scientists from the Paul Strickland
Scanner Centre revealed that, when their cancer patients breathed
various carbogen mixtures (with 2%, 3.5% and 5% CO2 content,
where the remaining part was oxygen), their “arterial oxygen
tension increased at least three-fold from basal values > (Baddeley
et al, 2000). “There were no significant changes in the respiratory
rate, heart rate and blood pH. The results suggest that 2% CO?2 in
O2 enhances arterial oxygen levels to a similar extent as 3.5% and
5% CO2 and that it is well tolerated > (Baddeley et al, 2000).

Another group of British researchers directly measured O2 pressure
in cancer cells and concluded, “This study confirms that breathing
2% CO2 and 98% O2 is well tolerated and effective in increasing
tumor oxygenation ” (Powell et al, 1999).

These results generate the following question. Which gas, CO2 or
02 is the main contributor to increased oxygenation of cells and by



how much? The content of both gases in used mixtures were much
higher than the O2 and CO2 contents in normal air.

Let us, first, consider the possible contribution due to increased
oxygen in air. There are two O2 states in the arterial blood. During
breathing normal air, about 98.5 % of all O2 is combined with
hemoglobin or red blood cells; and only about 1.5% of O2 is
dissolved in blood plasma (free oxygen). Which O2 component
produces the main increase in oxygenation of the arterial blood for
carbogen studies?

The saturation of hemoglobin with O2 under normal conditions (or
when breathing normal air) is very high or about 98-99 %.
Increased O2 pressure can raise this value to almost 100%. This
would cause only about a 2% increase in relation to the total normal
arterial blood oxygenation. However, the contribution due to freely
dissolved O2 can be much greater. In normal conditions the
contribution of dissolved O2 is only about 1.5% of the total blood
02. Increasing O2 content in the inspired air (from 12 to 100% or
almost five times) can increase freely dissolved oxygen to about 6-
7% in relation to the initial value. Hence, increasing the O2
component in the inspired air can cause about 8-9% increase in total
O2 content in the arterial blood (with 2% increase for combined
oxygen and 6-7% for freely dissolved oxygen).

Could it be so that carbon dioxide is more essential in improving
tumor oxygenation? British doctors decided “to assess the relative
contributions of carbon dioxide and oxygen to this response and the
tumor oxygenation state, the response of GH3 prolactinomas to 5%
C0O2/95% air, carbogen and 100% O2 > (Baddeley et al, 2000).
That was done using magnetic resonance imaging and PO2
histography or using direct measurements of O2 concentrations.
They discovered that, “A 10-30% image intensity increase was
observed during 5% CO2/95% air breathing, consistent with an
increase in tumor blood flow, as a result of CO2-induced
vasodilation, reducing the concentration of deoxyhemoglobin in the
blood. Carbogen caused a further 40-50% signal enhancement,
suggesting an additional improvement due to increase blood
oxygenation. A small 5-10% increase was observed in response to
100% O2, highlighting the dominance of COZ2-induced vasodilation
in the carbogen response > (Baddeley et al, 2000).

They say here that it is not oxygen, but carbon dioxide that is the
main substance responsible for the observed improvement in
oxygenation of tumors during carbogen breathing. Higher O2



concentrations, while providing additional improvement in
oxygenation of the arterial blood and tumors, are toxic for lungs
alveoli. It is well known that, due to its high chemical reactivity,
oxygen causes oxidative damage to tissues and formation of free
radicals. Hence, it is logical to expect that, if the same patients use
100% O2 for many days, not just hours, the oxidative damage can
produce more harm for the whole body than the benefits of pure
oxygen for tumor reduction. This is the case for people with severe
COPD and emphysema who are often prescribed breathing 100%
O2 until they die some years later (or learn how to slow down their
breathing back to the medical norm.) Higher CO2, on the other
hand, can cause sustained improvements in tumor oxygenation
without any negative effects.

Indeed, more detailed analysis or dynamic of improved oxygenation
was investigated by German scientists from the Institute of
Physiology and Pathophysiology at the University of Mainz. In their
conclusions, these researchers wrote, “Higher inspiratory CO2
fractions (2.5 or 5%) lead to a prolonged improvement of tumor
perfusion after the end of inspiratory hyperoxia when compared
with pure oxygen breathing. Since no principal differences in
oxygenation and perfusion were seen between the gases containing
2.5 and 5% CO2, the former may be preferable for inspiratory
hyperoxia” (Thews et al, 2002). They found that positive effects of
pure oxygen are very short in duration, while CO2 produces lasting
improvement. This is a normal effect due to adaptation of the
breathing center to higher arterial CO2.

But a cancer patient can safely increase own arterial CO2 content
and oxygenation of the tumors naturally by learning how to breathe
less, while preserving normal arterial blood oxygenation (about
98% for O2 hemoglobin saturation) and avoiding oxidative damage,
as well as expensive carbogen therapies and time. In addition, since
conventional anticancer therapies do not address certain lifestyle
factors, their efficiency is low. Why is it so? Most tumors have
intensive growth only during certain hours of the day, when the
person has their heaviest breathing and lowest body oxygenation.
Therefore, the tumor may shrink due to the effect of any anticancer
therapy, but it will grow again later.
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6 Ukrainian clinical trial: effects of breathing
normalization on metastasized breast cancer

6.1 Metastasized cancer is deadly

Metastasized breast cancer is deadly. Complete clinical remission,
after application of commonly accepted methods, including surgical
removal of tumors and radiation therapy, is rare. In the 1980s,
German oncologist Dr. Hartlapp suggested that only 10 to 20% of
patients with metastasized breast cancer achieve complete remission
(Hartlapp, 1986). During last decades of the 20th century, there
have been changes in survival rates. For example, previously, for
studies conducted in the 1970s, it was common to report only about
10% survival at five years for people with metastasized breast
cancer. During early 1990s, survival increased up to nearly 30%,
and around 2000, it was around 40%. Are there any further
improvements?

US doctors from the Department of Surgery and Division of
Surgical Oncology at the Louisiana State University and the Feist-
Weiller Cancer Center in Shreveport, Louisiana measured
correlation between one metastatic biomarker chemokine receptor
CXCR4 level in a group of 77 women with locally advanced breast
cancer. Note that doctors use the term “locally advanced” or
“regionally advanced” when they refer to large tumors that usually
involve the breast skin and underlying chest structures with changes



in the breast’s shape, as well as visible or palpable lymph node
enlargement. The main danger for this stage of cancer is distant
metastasis. Out of 77 patients, “55 patients (71%) had low CXCR4
level. The 5-year overall survival for the low and high CXCR4
group was 78% and 50%, respectively (P = .015) > (Hiller et al,
2011). If we unite all participants together, their overall 5-year
survival was 70%.

We can witness a steady increase in management of cancer even
though there is a lot of criticism from various directions. For
example, some alternative health care people may claim that there
are no benefits in surgery and radiation therapy even for advanced
forms of cancer. However, there are studies that proved usefulness
of these commonly accepted anticancer treatment therapies. One
such study was done in 2011. Let us review its results.

Since prevention and detection of breast cancer is not advanced in
many Asian countries, and many women do not have surgeries even
for metastasized breast cancer, a group of Malaysian scientists from
the Julius Centre University of Malaya in Kuala Lumpur compared
impact of surgery on survival rates. They found, “The 2-year
survival rate was 21.2 per cent in women who did not have surgery
and 46.3 per cent in those who had breast surgery” (Pathy et al,
2011). This makes total physiological sense since presence of large
numbers of malignant cells consume nutrients and other resources
from the human organism and produces stress for organs of
elimination and the immune system causing increased ventilation,
reduced body oxygenation and further advance of cancer.

Since there are different stages for advanced cancer, it is obvious
that survival rates are higher for people with early stages of breast
cancer, and gets higher for locally advanced and metastasized
cancer. For example, if we select a large group of people from a
developed country and with earliest stages of metastasized breast
cancer, it is normal to expect that their 5-year survival is going to be
about 70-80% assuming that they use those techniques suggested by
their official healthcare providers.

In addition, cancer is one of the most feared conditions. It produces
numerous proven negative effects of workability, sleep, energy
levels, and mental and emotional wellbeing of people. The effects
of metastasized cancer are even more devastating. However, the
Ukrainian breast cancer clinical trial (Paschenko, 2001)
dramatically improved survival rates and quality of life in people



practicing breathing retraining. Let is review all parts of this
monumental clinical investigation.
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6.2 Background and introduction

This clinical trial was conducted by Dr. Sergey Paschenko, MD, a
pupil of Dr. Konstantin Buteyko (the author of the Buteyko
breathing method). Dr. Paschenko was a participant of the 2nd
Buteyko Conference organized for medical professionals practicing
the Buteyko breathing self-oxygenation therapy.

His study on cancer was published by the Ukrainian National
Journal of Oncology (Kiev), and its title was “Study of application
of the reduced breathing method in a combined treatment of breast
cancer” (Paschenko, 2001). Before going into the details of this
study, let us review its introduction since it helps us to understand
Dr Paschenko views on causes of cancer and reasons behind
application of breathing retraining.

Dr. Paschenko started his article with review of medical literature
claiming that low O2 stimulates growth of tumors. He stated that
hyperventilation is developed during proliferation of malignant
tumors. In my view, tissue hypoxia and hyperventilation exist even
before first groups of malignant cells evolve, while it is absolutely
correct that presence of pathological masses of cells further worsen
breathing. Dr. Paschenko described hypocapnia as the key factor in
advancing cancer. He mentioned a shift of the curve of blood
hemoglobin dissociation due to low CO2 implying the Bohr effect
discussed above. However, he did not mention the vasoconstrictive
effects of hypocapnia that can be the leading factor causing tissue
hypoxia in body cells tumors included.



It is hard to predict, without detailed clinical investigations, the
exact contributions of these two effects of development and clinical
remission of cancer tumors. Oxygen transport is essentially
controlled by vasodilation-vasoconstriction effect (that regulates
perfusion of organs and tissues) and the Bohr effect (that regulates
oxygen release in capillaries). Even in normal tissues, presence of
other factors, such as relaxation of smooth muscles of blood vessels
and metabolic activity in tissues, influence both blood flow and
affinity of red blood cells to hemoglobin. In tumors, this picture is
much more complex due to variety of causes including large pH
changes caused by activities of malignant cells.

Then Dr. Paschenko stated that “normal breathing improves quality
of life in patients with malignant tumors and increases the efficiency
of special anticancer treatment “. Therefore, he suggested to use
those methods that slow down breathing and leads to increased CO2
and O2 concentrations in body cells. Dr. Paschenko mentioned
therapeutical values of yoga and autogenic training due to
relaxation of muscles and gradual breathing normalization. Another
crucial factor that was mentioned by him in introduction was
physical exercise that increases oxygenation of tumors, metabolism
and cellular immunity.

6.3 Subjects and methods of the trial

In this study, Dr. Paschenko applied reduced breathing exercises in
order to recondition the breathing center to breathing less air and
increase CO2 content in the lungs and body cells. Reduced
breathing sessions are based on breathing slightly less than usual,
while having correct posture and an empty stomach. Instead of
having large inhalations, the patient is suggested to have shorter
inhalations using the diaphragm only and relax for exhalations. This
reduced breathing results in a light, but comfortable desire to
breathe more (or air hunger) coupled with relaxation of the
diaphragm for exhalations. All other parts and muscles of the
human body should be also relaxed in order to facilitate adaptation
of the breathing center to higher CO2. In this clinical trial, the total
duration of breathing exercises ranged from 60 minutes up to 2.5-4
hours per day for 3 years. Single breathing sessions ranged from 20
to 30 min in duration.

However, it is known to all Buteyko practitioners that just
practicing breathing exercises does not guarantee steady
improvements in breathing parameters of learners. Addressing



lifestyle risk factors is a very important part of breathing
normalization. Furthermore, for many groups of people, lifestyle
changes (related to, for example, sleep, exercise, and diet) are
necessary for positive permanent dynamic in automatic breathing.
In addition, there are focal infections that prevent any progress in
breathing normalization and better body oxygenation. All these
changes are parts of the Buteyko reduced breathing technique. Even
though these methods are not mentioned in this study, I have no
doubts that Dr. Paschenko used numerous supplementary methods
required for breathing retraining.

One hundred twenty patients with breast cancer (T1-2N1MO0)
participated in this trial. These letters and numbers relate to
internatioonal classification of stages of breast cancer. T1-2 means
that the tumors are less than 5 cm or 2 inches in size. N1 means
that cancer has spread to 1 to 3 axillary (underarm) lymph nodes
and/or tiny amounts of cancer are found in internal mammary
lymph nodes (those near the breast bone) on sentinel lymph node
biopsy. MO signifies no distant metastasis. All patients had a
standard anticancer therapy that included surgical removal of
tumors. However, in addition to this therapy, the breathing
retraining group (67 patients) practiced breathing exercises
(together with lifestyle changes, as discussed above). Their
parameters were compared with the control group (the remaining 53
patients) at the base level and after 1, 2 and 3 years.

6.4 Results and discussion

All people with cancer suffer from tissue hypoxia caused, as
numerous studies indicate, by their heavy and fast automatic
breathing. This causes low CO2 concentrations in the alveoli of the
lungs, arterial blood and expired air. As we discussed above, before
the treatment, the average amount of CO2 in the expired air for all
patients was about 2.9+0.3% (p>0.05) indicating severe
hyperventilation. The approximate numbers for minute ventilation
would be over 15 liters per minute instead of 6.

Changes in expired CO2 concentrations during this 3-year trial are
presented in this table.



~ COZ2 content during the cancer trial
_ Inial  [2.740.2% [3.120.3%

| year follow-up (3.1 0.3%; 4.3%0.5%

3 years tollow-up 3.1+ 0.3% |5.5+0.6%

As Dr. Paschenko noted, standard medical treatment that included
chemotherapy resulted in slight further fall in CO2 content. It is
known that chemotherapy produces a powerful shock that may take
weeks to recover. We can assume here that even heavier and faster
breathing are the expected effects of chemotherapy. Nearly all
common prolonged adverse symptoms experienced after
chemotherapy can be quickly eliminated using breathing retraining.
Therefore, it 1s well known among Buteyko breathing practitioners
that breathing retraining helps quick health recovery immediately
after chemotherapy.

During the following 3 years, as the table shows, the breathing
retraining program resulted in steady increase in expired CO?2 in the
control group. After 3 years of breathing normalization, the control
group even exceeded the official medical norm for end-tidal (and
arterial CO2) of 5.3%. Therefore, the results show that they started
to breathe less air than the clinical norm.

However, Dr. Paschenko observed that there were participants who
could not increase their CO2 above 5%. This related to patients who
were 50 years or older. Very slow CO2 increase was observed in
those participants who had additional pathologies, such as
hypertension, stenocardia, or diabetes mellitus. (In fact, I believe
that these were the only participants who did not survive.) Another
practical observation relates to those participants who had
metastasis to distant tissues during this trial. In such cases, their
CO2 content fell down to 1.5-2% indicating severe uncontrollable
hyperventilation.

Apart from higher CO2 concentrations, the breathing retraining
group improved their quality of life that included disappearance of



fear of unfavorable outcomes of the treatment, improved working
ability, and easier social adaptation. There were 9 participants in
each group with edema of their upper extremities. Elimination of
deep breathing led to disappearance of edema. Dr. Paschenko also
reported, “As the CO2 concentration in the expired air increased
from to 4.5-5%, we observed an increased resistance of the
organism. reduced inflammatory and allergic processes in the
upper respiratory airways, reduced blood pressure, less frequent
chest pain, and improved working ability and physical endurance “.

Finally, three-year survival rate after application of the combined
treatment (surgeries, chemotherapy and breathing normalization)
was 95.5% in patients of the main group, and 75.5% in the control
group (p<0.05). I doubt that there are currently any known
metastasized cancer trials that had the same success. There were
only 3 participants of this trial who died during these 3 years.
According to the description of the article, it is very likely that these
people had serous accompanying health problems such as heart
disease and diabetes.

From experience of Russian and Soviet Buteyko medical doctors, as
well as my own experience with my students, people with combined
or complex conditions are the most difficult category of students
since many of them cannot slow down their breathing due to too
much stress imposed by diseases. The results for their body oxygen
test remain the same even after best breathing exercises that they
can perform at their best for up to 30-40 minutes. Therefore, should
Dr. Paschenko have more strict criteria for the participants of this
trial, he could get 100% survival rate meaning that self-oxygenation
therapies based on breathing normalization are currently most
influential supplementary anticancer techniques.

You can find the full English translation of this cancer trial on my
website NormalBreathing.com. Here are the links for the PDF file
http://www.normalbreathing.com/nb-word/A-Paschenko-ENG.pdf
and the HTML web page
http://www.normalbreathing.com/breakthrough-breast-cancer-
research-and-treatment.php .

6.5 The Buteyko method: chief self-oxygenation therapy

The Buteyko method is the most advanced medical self-
oxygenation therapy due to two main reasons:
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1. It applies the body oxygen test or control pause to measure
effects of breathing exercises and lifestyle changes. Therefore, each
person can easily monitor his or her daily, weekly and monthly
progress in breathing retraining.

2. It applies a variety of effective and highly developed techniques
to address virtually all lifestyle parameters that relate to sleep, diet,
exercise, posture, thermoregulation, and many other things that are
crucial for easy breathing and increased body oxygenation 24/7.

Dr. Buteyko trained about 200 medical professionals to apply the
Buteyko method. In 1985, the Ministry of Health approved the
Buteyko breathing technique for the treatment of bronchial asthma.
According to official statistic of the Buteyko Clinic in Moscow, the
technique has been applied by medical doctors or MDs on more
than 100,000 asthmatics, over 30,000 people with cardiovascular
problems and thousands of patients with other conditions
(bronchitis, diabetes, cancer, HIV, liver cirrhosis, etc.).

The Buteyko breathing technique has had several successful clinical
trials on asthma (England, Australia, New Zealand, Canada,
Ukraine, USSR) with average reduction in medication of about 70-
90%. Bear in mind that an average participant of these trials even
did not achieve the officials medical norm for breathing. After 3-6
months of practice, they could get only about half way towards the
norm.

In addition to these Western trials, there were several Soviet
medical approbations and trials of the Buteyko method, Here is
their list:

* 1981, Sechenov’s Med Inst, Moscow, USSR (asthma with
pneumonia, rhinitis, chronic tonsillitis)

* 1990, Shevchenko’s Central Hospital, Kiev, Ukraine (radiation
disease)

* 1991, Kiev Scientific and Research Institute of Epidemiology and
Infectious Diseases, Ukraine (HIV-AIDS)



* 1991, Kiev Scient and Res Inst of Epidemiol and Infect Diseases,
Ukraine (hepatitis B and liver cirrhosis)

* 2001 Zaporozhsky State Institute of Further Medical Education,
Zaporozhie, Ukraine (cancer - discussed above).

The organizers of these clinical trials reported significant
improvements in health state and symptoms or even complete
clinical remission in participants who managed to achieve normal
breathing.

7. Other self-oxygenation therapies

7.1 Frolov breathing device

When people use the Buteyko breathing method, they measure their
progress using the body oxygen test that is also called the CP
(control pause). Dr. Buteyko, when he conducted his respiratory
studies and invented the Buteyko method, did not use the CP test.
His had devices to measure exhaled CO2 as well as many other
respiratory parameters in his subjects. As Dr. Buteyko correctly
observed, that it is not important what you do, it is more important
where you arrive as a result of your breathing exercises.

Vladimir Fedorovich Frolov knew about discoveries of Dr. Buteyko
and beneficial effects of CO2 on the human body. Vladimir Frolov
graduated from the Military Academy of Chemical Defense in
Moscow and worked in the area of development and production of
devices for chemical defense. Well educated in the areas of
biochemistry and medicine, Vladimir Frolov was an author of 6
patented practical inventions.

In late 1980’s, he got an “idea about creation of the Device for Each
Person”. In his book “Endogenous breathing: medicine of the third
millennium”, he wrote, ... the Buteyko method could become the
scientific foundation for such device. According to Buteyko,

diseases appear due to carbon dioxide deficiency in the arterial
blood”.

This is how and why the idea of creation the Frolov breathing
device was born. It was invented by Vladimir Fedorovich Frolov
and Eugene Fedorovich Kustov in the 1990’s. Numerous Russian
clinical trials and approbations have found that the Frolov device is
safe and effective medical tool to reduce symptoms and medication
for various health problems (including asthma, bronchitis, COPD,



emphysema, hypertension, angina pectoris, sinusitis, diabetes,
arthritis, seizures, sleep apnea, and other conditions). In Russia, the
Frolov breathing device can be bought in pharmacies and hundreds
of Russian MDs or family physicians prescribe the Frolov breathing
device to their patients so that they can buy and use it.

There were no clinical trials on cancer with the Frolov device yet,
but over 300 health professionals (MDs, GPs or family physicians,
nurses, physiotherapists, and other medical professionals) have been
involved in studying, endorsement and promotion of the Frolov
breathing device and its application to their patients in Russia since
year 2000.



According to the largest world’s producer of the Frolov breathing
devices company Dinamika http://www.intellectbreathing.com/
more than 2,000,000 people in Russia could confirm that they have
improved their health with the help of the Frolov Respiration
Training Device, implying the goals set have been successfully
achieved.

Apart from two patents in the USSR and Russia, the Frolov
respiration device was patented in the USA - Patent Number
5,755,640 (here is a PDF file: 1998 USA Frolov Device Patent ). In
the USA, since 2000 the Frolov breathing device was officially
approved by the US FDA (Food and Drug Administration) as a
Class 2 medical device (Erolov FDA’s approval ).

There are two following advantages of the Frolov device in
comparison with Buteyko breathing exercises:

1. For nearly all people with heavy breathing and low body O2
content, cancer patients included, the Frolov device about 1.5-2
times more effective meaning that you need to spend much less
time, while being able to achieve the same final results

2. There is no need to have a breathing teacher or practitioner in
order to practice breathwork with the Frolov device.

7.2 How Does the Frolov Breathing Device Work?

The main principle is relatively simple: when we breathe in and out
through the device, we get a different air composition in our lungs.
In normal conditions, when we breathe usual air, the air that we
inhale has about 21% of oxygen and 0.03% of carbon dioxide. If we
start to breathe through any device, in and out, the device traps a
portion of the exhaled air. This exhaled air has less O2 and more
CO2. For example, if we collect all exhaled air of the ordinary
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healthy man during normal breathing, it will contain about 15.3%
02 and 4.2% CO2 since the human body uses O2 and generates
CO2 24/7.

When we breathe only through the device (inhalations and
exhalations), there are changes in the air composition that enters our
lungs depending on the parameters of our breathing and device.
Indeed, during our exhalation, part of the exhaled air is trapped in
the breathing device. Furthermore, the initial part of the exhaled gas
has almost no extra CO2 and about 21% O2 since this air does not
participate in gas exchange. (Ironically, it is called “dead volume”,
but in reality it is a factor promoting health due to drastic changes in
air compositions during Earth’s evolution). The last portion of the
exhaled air has highest CO2 content and lowest O2 values. Hence,
the device can trap this last portion of the exhaled air, which has
high CO2 concentration (up to about 5-6% in healthy people) and
much less oxygen (about 14-15%) than in normal air.

Hence, during our next inhalation, when we breathe only through
the device, this trapped air mixes with fresh air. Hence, most people
can more safely practice deep breathing (e.g., by having 3-5 large
deep breaths in one minute) when using the device without
problems with low CO2 in the lungs and other body cells. The
approximate composition of the inhaled air during breathing
sessions is provided in this Table:

Inhaled air composition before and during breathing sessions

Inhaled |Inhaled air during

Gas in air \ : ;
normal air breathing sessions

CO2 content |0.03% CO?2 1-2% CO2

O2 content | 20% O2 18-19% 02

The exact composition of the inhaled air is difficult to predict
because it depends on many parameters:

1) volume of trapped air in the plastic bottle (the larger this volume,
the higher the inhaled CO2 and the lower the exhaled O2);

2) amplitude of breathing (it is called tidal volume);

3) breathing frequency (it is considered in the next section);

4) metabolic rate (or CO2-generation rate).



Those people, who inhale through the nose and exhale through the
device, do not use air that is trapped in the device for their
breathing. However, since they try to make longer exhalations, their
lungs naturally accumulate more CO2 and have less O2. Hence,
they experience a similar physiological effect, but to a smaller
degree.

Therefore, Frolov device breathing exercise is a type of
intermittent hypercapnic hypoxic training : “intermittent” means
that it is done only for about 15-20 minutes, but the effects are
lasting for many following hours; “hypercapnic” indicates higher
CO2 levels in the alveoli of the lungs during sessions (CO2
concentration in the arterial blood and body cells also gets higher if
there is no ventilation-perfusion mismatch); and “hypoxic” implies
temporary reduced oxygen content in the alveoli.

Similar effects (more CO2 and less O2 in the inhaled air) take place
during other beneficial forms of breathing exercises: Buteyko
breathing exercises and Pranayama (a slow deep breathing exercise
from hatha yoga). However, the breathing device has some
advantages: it allows active movements of the respiratory muscles
(mainly the diaphragm) and, as a result, it is much easier to tolerate
higher CO2 and lower O2 concentrations in the lungs and blood.
Active muscular diaphragmatic movements, together with
variations in internal pressure during inhalations and exhalations,
gently stimulate all internal organs and lymph nodes located under
the diaphragm as during intensive physical exercise. Furthermore,
the device causes gentle or gradual CO2 increase, while Pranayama
breath holds and Buteyko breath holds lead to sudden CO2 upsurge,
which can cause problems to some groups of people. Hypoxic
training (less O2 in the inhaled air) without hypercapnia takes place
when athletes and other people breathe air and live at high altitude
(1,500-3,000 m above the sea level).

A short breathing session (e.g., 3-5 minutes) with the Frolov
breathing device leads to quick reduction in acute symptoms of
many chronic diseases (including exacerbation of asthma,
bronchitis, headache, chest pain due to angina, blocked nose,
chronic coughing, pain due to arthritis, dyspnea, constipation,
shortness of breath, and seizures).

People with cancer report immediate and lasting reduction in
dyspnea and increased feeling of energy. Typical breathing sessions
(15 min or longer) produce a profound and lasting rejuvenating
effect due to boosted body oxygenation with improved focus, sleep,



digestion and many other physiological and biochemical
parameters.

Systematic applications of the Frolov breathing device, combined
with healthy lifestyle changes, leads to steady increase in CO2 and
gradual restoration of normal breathing. As soon as someone
achieves the same CO2 concentrations as for the Ukrainian clinical
trial on cancer, this person can expect the same results related to
survival and quality of life.

If you decide to use the Frolov device, keep in mind that it is smart
to apply those lifestyle changes that are endorsed by the Buteyko
method and use the body oxygen test that provides you with vital
real-time information about your overall progress.

7.3 Amazing DIY breathing device

It is possible to regulate the amount of water in the Frolov breathing
device for breathing exercises. Therefore, this device has adjustable
resistance for exhalations. (The effects of water volumes on
inhalation resistance is small.) Each person with cancer has a
certain initial respiratory characteristics. And the purpose of
breathing normalization is to improve these characteristics towards
the medical norms. However, as with ay type of long-term learning
and training, we need to apply mild but persistent efforts. In order to
be effective, the training process should present us with a mild but
accomplishable stress of resistance so that we get better.

The Frolov device covers a wide range of such initial parameters
due to an ability to use variable amounts of water in its inner
container. (The amount of water in the Frolov device regulates its
resistance during exhalations.) Therefore, it is a perfectly suitable
device for up to 80-90% of people with cancer and other disorders.
There are however severely sick people (many people with
metastasized cancer, people with serious respiratory problems such
as advanced COPD and emphysema, people after heart attack and
stroke, and some others) who can find that it is too difficult to use
the Frolov device even with the minimum amount of water. These
groups of people can use the modified Frolov breathing technique
with inhalations through the nose and slow exhalations through the
device.

Another option for such severely sick and weak people is to make a
DIY breathing device that I have been using for hundreds of my
students for about 2 years. I call it the Amazing DIY breathing



device due to its power to boost body oxygenation. Here is a picture
of the Amazing DIY breathing device.

F

€ Vinyl tube
| \

| T

Glass jar or plastic container

The key advantage of the Amazing DIY breathing device is in its
ability to regulate its resistance by using different diameters and
length of vinyl tubing that can be easily bought in hardware and
gardening stores. The DIY device can be made easier than the
Frolov device with minimum amount of water, or the DIY device
can be made harder (or more resistive) than the Frolov device with
maximum anount of water (30 ml). Obviously, one needs to know
how to make the right device, and this process is explained in
details in my Amazon Kindle book “Amazing DIY breathing device
” - http://www.amazon.com/dp/BO07DSSRLG .

7.4 Can yoga be used for self-oxygenation?

Correctly done yoga is another excellent tool to boost body
oxygenation and fight cancer. The main problem is that leading
modern yoga teachers distorted and perverted the essence of
traditional ancient yoga. First of all, it is taught or implied now that
yoga postures or asanas are more important than breathing. Second,
when thinking about breathing, yoga teachers and yoga students
think about breathing exercises instead of correct breathing 24/7. It
is not important how you breathe during 1 or even 2-3 hours of
breathing exercises. It is much more important how you breathe
during remaining 20+ hours of the day, and especially how you
breathe during night sleep. Finally, most yoga teachers promote the
deep breathing myth saying and assuming that breathing more air is
good for better body oxygenation and health, while CO2 is toxic gas
that we need to expel from the body cells and lungs.


http://www.amazon.com/dp/B007D8SRLG
http://www.amazon.com/dp/B007D8SRLG

Meanwhile, traditional yoga has always been about breathing
slower and less. Here are some quotes from ancient yoga textbooks
that are also called Sanscrit manuscripts.

Hatha Yoga Pradipika (15 century)

“3. So long as the (breathing) air stays in the body, it is called life.
Death consists in passing out of the (breathing) air. It is, therefore,
necessary to restrain the breath.”

“17. Hiccough, asthma, cough, pain in the head, the ears, and the
eyes, these and other various kinds of diseases are generated by the
disturbance of the breath.”

“28. The breathing is calmed when the mind becomes steady and
calm; ...”

The Gheranda Samhita (15-17 century)

“7. Wherenever the yogi may be, he should always, in everything he
does, be sure to keep the tongue upwards and constantly hold the
breath. This is Nabhomudra, the destroyer of diseases for yogis. “

The Yoga Sutra of Patanjali (4th-2nd century BC)

“Pranayama [the main breathing exercise in yoga] is the cessation
of inspiratory and expiratory movements.”’

There are no any suggestions in these main classical yoga texts
about breathing more air and expelling some poisons from the
lungs. The most important yoga breathing exercise pranayama is
done with maximum breath holds before and after inhalations.
There are other versions of pranayama, but they all have the same
general idea: the yoga student needs to breathe less air than before
the practice. another crucial requirement in pranayama is gradual
elongation of all phases of breathing.

The Shiva Samhita (17-18 century)

(5) The Pranayama

“22. Then let the wise practitioner close with his right thumb the
pingala (right nostril), inspire air through the ida (the left nostril);
and keep the air confined — suspend his breathing — as long as he
can, and afterwards let him breathe out slowly, and not forcibly,
through the right nostril.”

Increase of Duration

“53. Then gradually he should make himself able to practice for
three gharis (one hour and a half at a time, he should be able to



restrain breath for that period). Through this, the Yogi undoubtedly
obtains all the longed for powers.”

“57. When he gets the power of holding breath (i.e., to be in a
trance) for three hours, then certainly the wonderful state of
pratyahar is reached without fail.”

Now we can certainly explain what is going on with automatic
breathing of yoga students. During each breathing session, due to
breath holds and slower breathing, they accumulate more CO2 in
the lungs and body cells. This causes slower and lighter breathing
after breathing sessions and increased body O2 content.
Furthermore, when they practice yoga breathing exercises for weeks
and months, they gradually reset their breathing center to higher
CO2 concentrations. This means that their basal breathing becomes
slower and lighter, while body oxygenation gets higher and higher.

In addition to breathwork, most asanas were selected by ancient
yoga teachers with the same final result: to achieve slower and
lighter breathing. If you practice yoga and pay attention to the way
you breathe, you can easily discover that nearly all asanas make you
to hold your breath naturally. This is the reason why yoga novices
can do most asanas, like bridge, cobra, and others only while they
hold their breath or only for some 7-10 seconds. Later, when they
persist with this very wise healing practice, they have slower
breathing at rest, more O2 in tissues and can practice the same
asanas for longer periods of time.



Therefore, if the yoga student knows what to do with his or her
breathing during any yoga practice (including hatha yoga, hot yoga,
and many others) then they have higher and higher CO2
concentrations in exhaled air and more O2 in cells of the body. This

is exactly the key factor to deal with cancer and gain normal or even
ideal health.

8. Conclusions

Available medical evidence that include hundreds of studies
indicate cancer is controlled by body O2 levels. People with cancer
have ineffective breathing patterns based on chronic overbreathing.
Breathing too much air causes low CO2 values in the lungs, arterial
blood and other body cells.

Hypocapnia or reduced CO2 levels produce numerous adverse
effects including constriction of blood vessels and reduced release
of oxygen in cells due to the suppressed Bohr effect. Therefore, low
body oxygenation in people with cancer is the direct result of their
heavy breathing at rest. Tissue hypoxia promotes growth of tumors
and their metastasis. Additionally, low O2 in cells reduces
efficiency of other therapies that are used to treat cancer.

Addressing problems related to heavy and deep breathing at rest
should be the central part of any anticancer therapy. Breathing
normalization methods include breathing exercises and lifestyle
changes that make breathing slower and easier, and body O2 values
higher.

There are different breathing exercises and methods that can
increase O2 levels in tumors and body cells within 10-20 minutes.
The purpose of these breathing exercises, together with lifestyle
changes, is to achieve permanent changes in automatic breathing
patterns. That causes higher CO2 and O2 levels in tissues. This
gradual process is the foundation of breathing normalization.



Among the techniques that result in easier breathing are the
Buteyko breathing exercises, Frolov breathing device, Amazing
DIY breathing device, Oxygen Remedy, hatha yoga pranayama, and
some others. Note that the most important part is where you are
going to arrive as a result of your activities. This process of
breathing normalization often takes many months or even years in
people with serious health problems such as cancer. In addition,
there are many hidden factors that can slow down breathing
retaining such as cortisol deficiency, lack of vital nutrients, lifestyle
risk factors (mouth breathing, chest breathing, supine sleep, and so
forth), focal infections (including cavities in teeth, root canals, and
some other specific problems). All these factors are to be addressed
using known methods and techniques from the Buteyko breathing
therapy.

More detailed information about most effective breathing exercises,
correct lifestyle modifications and other necessary changes in order
to achieve normal breathing and defeat cancer using body O2 are
provided in my other book “Anticancer Program: Boost Body O2
Naturally™.
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