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For centuries, the scientific community has been 
aware of the cellular importance of oxygen, which con-
verts food into energy and is transported to the tissues 
by red blood cells. It is known that oxygen gives life and 
life energy and takes them away. The latest scientific 
discoveries describing oxygen regulation in the body 
help to reveal the mechanisms of diseases. Intermittent 

hypoxia training (IHT) provides an opportunity to find 
new approaches for treatment of different diseases. 

Training with intermittent hypoxia, interval hy-
poxic training (IHT) is one of the most promising 
additional non-drug therapies that activate the natu-
ral defences of the human body and provide the body 
with a high degree of adaptation. 

My research into the effect of oxygen inhalation on 
external respiration began when I was a student in the 
Ukraine, at the Zaporozhye Medical Institute. I was en-
trusted with a student’s scientific work: “The study of 
external respiration in patients with chronic obstruc-
tive pulmonary disease (COPD) in an oxygen tent. ” 
Lung function tests were performed before and after the 
45-minute session. We expected a significant improve-
ment in the condition of patients after breathing in an 
oxygen tent, but the opposite result occurred. Studies 
have shown deterioration in lung ventilation. The assis-
tant professor supervising this work was very surprised 
and dismayed. During these years, treatment with in-
creased doses of oxygen became very popular, although 
no serious studies were reported in the literature. 

Unfortunately, not only among the ordinary people, 
but also among doctors, there is still an ingrained opin-
ion that even a severe lack of oxygen or hypoxia is a 
dangerous condition and the more oxygen, the better. 
Inhalation of pure oxygen reduces the oxygen content 
in the tissues; inhalation of rarefied air or air with car-
bon dioxide saturates with oxygen and energizes tis-
sues; if this seems upside down, it is because medical 
physiology continues to be taught upside down. And 
the physiology of respiration holds the key to the spe-
cial functions of all organs and to many of their basic 
pathological changes. Stress, shock, inflammation, ag-
ing, and organ failure are largely respiratory problems. 

Definitions Haldane Effect: Oxygen displaces car-
bon dioxide from haemoglobin in proportion to its 
partial (specific) pressure. Bohr effect: carbon dioxide 
(or acidity) displaces oxygen from haemoglobin. Lac-
tic acidaemia: the presence of lactic acid in the blood. 
Alkalosis: blood pH above 7.4.Acidosis: blood pH be-
low 7.4.Lactate Paradox: Reduced lactic acid produc-
tion at high altitude. 

Climbing in the Caucasus every summer for 6 years 
of student life, I noticed that at high altitude, with heavy 
physical exertion, there was never any pain in the mus-
cles. There may be severe fatigue, no strength to raise a 
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leg, arm, but there is no pain in the muscles. This is pri-
marily since lactic acid is not formed at altitude or is re-
moved immediately. Muscle work efficiency can be up 
to 50% higher at high altitude. ATP losses are reduced. 

All nutritionists are basically fighting to restore 
healthy homeostasis and metabolism in the human 
body with a shift towards alkalosis, increased pH to 
prevent degenerative diseases. It turns out that if you 
use IHT, you can do it much faster and more efficiently. 

Oxygen therapy is used in some clinics, in which a 
person breathes 94% oxygen for an hour. There is enough 
scientific evidence regarding the complications caused 
by breathing air with a high percentage of oxygen. How-
ever, breathing air with a high percentage of oxygen is to 
be only valid for 30-40 seconds in intermittent regime. 

Life depends on how much oxygen we use and how 
efficiently we distribute it. The more oxygen we in-
hale, the faster we “burn out”, the faster we age. This 
is the law of life. 

The supply of air with a high percentage of oxygen is 
of temporary and short-term help for the patient in emer-
gency situations. Interval hypoxia is an activation therapy 
for the development and strengthening of the adaptive ca-
pabilities of the immune system and the neuroendocrine 
system, that improving health for many years. 

The Nobel Prize in Physiology or Medicine for 2019 
is awarded to William Kaelin, Jr., Sir Peter Ratcliffe, and 

Gregg Semenza showed that breathing with different 
oxygen percentages using low oxygen concentrations 
results in the production of the important body protein 
HIF-1 (hypoxia-induced factor 1). HIF-1 is neutralized 
and cannot be formed if a person inhales an increased 
amount of oxygen. HIF-1 is needed like that of an ex-
cellent Conductor of a large orchestra of adaptive and 
immune mechanisms to protect against cancer and in-
crease the body’s defences against various diseases, as 
well as a conductor of rejuvenation mechanisms. 

To increase the adaptive capacity of the body, the 
use of oxygen is higher than we breathe at sea level, 
that is, by 20.9%, is irrational. 

My Introduction 
to Hypoxic Interval Training

I first heard about the method of treatment – In-
terval Hypoxic Training (IHT) in 1978 in Moscow at a 
scientific conference, where the reports of scientists in-
volved in the training of cosmonauts were mainly pre-
sented. One of them, Nikolai Aleksandrovich Agadzh-
anyan (1928-2014), Academician of the International 
Academy of Astronautics, an outstanding scientist who 
made a great contribution to the training of the first 
cosmonaut Yuri Gagarin, project lead on the adaptation 
of man to the conditions of space travel, which were as-
sociated with the study of hypoxia and hypercapnia. 

Figure 1.The chemical reaction that occurs when a candle burns, metal rusts, or fruit rots is the same as in a living organism when 
breathing. 

Figure 2.Yuri Gagarin (1934 –1968) was a Soviet cosmonaut who became the first human to journey into outer space. Cosmonaut 
Yulia Peresild, who flew into space in the summer of 2021 and has regular training IHT. Academician Nikolai Agadzhanyan (1928-
2014), who studied of hypoxia. 
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Nikolai Aleksandrovich Agadzhanyan was my 
teacher for many years, giving me the opportunity to 
get acquainted with the novelties of practical science at 
the Institute of Biomedical Problems, where astronau-
tics and its basic postulation for the health of astro-
nauts were developed. Modern astronauts always use 
hypoxic interval training before their flight. Pictured 
above is Russian cosmonaut Yulia Peresild, who flew 
into space in the summer of 2021.

In England, London 1993, for the first time, I used 
equipment in my clinic to conduct physical sessions of 
interval hypoxic training. The equipment was brought 
from Kyiv by Professor Vadim Akimovich Berezovsky 
(1932–2020), a Soviet pathophysiologist, who special-
ised in clinical physiology and space medicine. 

The weight of the equipment was close to 100 kg 
due to the very heavy compressor. 

Modern hypoxicators carry out the formation of 
air composition with the necessary changing amount 
of oxygen according to the same principle as the first 
hypoxicator in London. 

Gas exchange is a metabolism regulator. We can 
purposefully control a patient’s metabolism by chang-
ing the amount of oxygen in the gas composition we 
breathe. 

Intermittent hypoxia training (IHT): short-term 
cycles of breathing air with varying oxygen availabil-
ity: alternating reduced oxygen, 10-12% oxygen and 
room air (sea level, 20.9% oxygen). 

How does training with intermittent hypoxia 
work as usual?

It is better for the patient to take a supine posi-
tion in order to relax as much as possible, pillows are 
placed under the elbows so that it is comfortable to lie 
and hold the mask. 

IHT session consists of breathing through a 
mask for 3-5 minutes, 6-9 cycles, with a mixture 

of oxygen and nitrogen (O2 10-13% and N2 78-
88%), with a break between cycles breathing room 
air for 3-5 minutes, the duration of the procedure 
(session) 45 – 90 minutes. Training usually begins 
with a supply of 12 % oxygen. For 5 minutes pa-
tients breathe a hypoxic mixture. When using this 
mixture, the patient’s oxygen saturation is usually 
reduced to 82-86%. 

Figure 3: Professor Vadym Akimovich Berezovskyi, Soviet and Ukrainian medical scientist and his the first Hypoxicator (with a hel-
met, the weight was 100kg) in London, 1993.The modern ReOxy (70ks) German hypoxicator, Russian OxyTerra hypoxicator (65 kg), 
Australian GO2Altitude (20kg) – all manufactured in 2022.

Figure 4.Types of equipment for IHT and Altitude training, 
during development of the IHT method. 

Figure 5.The figure shows a 55 minute interval hypoxic training 
session. 
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Sometimes saturation begins to decrease only after 
2-3 cycles of 5-minute breathing with a hypoxic mixture. 
About 14-16 litters of air are allowed to pass through the 
mask, and therefore the patient does not feel any lack of 
air and breathes with a feeling of complete comfort. 

On the display of the hypoxic equipment there is 
an indicator of the effectiveness of hypoxic training. 
The effectiveness of a hypoxic session depends on the 
amplitude of saturation fluctuations, which can be as 
high as 100-98% and as low as 78-86%. 

Thanks to electronic devices and computer equipment, 
modern hypoxicators receive constant information about 
the percentage of oxygen in the blood, that is, oxygen sat-
uration in the blood is measured, the pulse is measured, 
and the display shows: the session time, the percentage of 
oxygen in the respiratory mixture, the effectiveness of the 
procedure (which depends on the amplitude of the satura-
tion fluctuation of oxygen in the blood). 

If the patient’s oxygen saturation drops below the 
set level, the device increases the percentage of oxygen 
in the respiratory mixture. The so-called feedback has 
been established. 

Effects interval hypoxic training. 
The main goal of IHT is to adapt the body to the ef-

ficient use of oxygen, which means maximizing its own 
(!) mitochondrial efficiency, that is, to adapt the body to 
obtain the maximum amount of energy from the min-
imum amount of oxygen. This is usually achieved even 
in the most severe patients. However, enough research 
needs to be done to decide which major mechanisms of 
recovery are triggers in patients with various pathologies. 

To summaries very briefly what effect interval hy-
poxic training has on the body, let’s focus on the fol-
lowing information. 

Adaptation to IHT at the level of: 
Genome: acceleration of gene transcription, synthe-

sis of erythropoietin, proteins of respiratory enzymes. 
Molecular: synthesis of hemoglobin and myoglobin, 

improvement of the antioxidant system, production of 
stress protein, p53 and HIF-1, production of nitric oxide 
(NO balance prevents atherosclerosis), prostaglandins. 

Membrane: improvement of the transport sys-
tems of ion pumps (Ca-Mg and Na-K) and the ATP-K 
pump. Improvement of adrenergic receptors. 

Cellular:. IHT significantly improves mitochon-
drial respiration, induction of mitophagy, increased 
recovery of healthy mitochondria, activity of respi-
ratory enzymes – hemoglobin binds to the enzyme 
2, 3-di-phosphoglycerate, which greatly facilitates the 

release of oxygen into tissues from hemoglobin, an in-
crease in cytochrome 450.Improves glucose transport 
activity (helps cure hypoglycemia). 

Figure 6.Images of blood cells, erythrocytes in dark field micros-
copy before and after 30 minutes of IHT. 

Organ: improved oxygen delivery and blood sup-
ply to the brain, heart, lungs, genitals, and endocrine 
organs: increased production of insulin and thyroxine 
(Breathing a hypoxic mixture with an oxygen content 
of 12-14% immediately stimulates thyroid function). 
Multiple cardioprotective effect. 

Systemic: improvement of coherence and synchro-
nicity of the nervous, endocrine systems and immune 
system. Breathing a hypoxic mixture with an oxygen 
content of 12-14% immediately stimulates thyroid func-
tion. The functions hypoxic preconditioning has been 
shown to induce neuroprotective and cardioprotective 
effects. Improving the sensitivity of the senses: improv-
ing the sense of smell, vision, taste and hearing. 

Body: relieves stress, balances the parasympathetic 
and sympathetic nervous systems, increases mental and 
physical productivity. Consistency of mind and heart. 

Figure 7.Thermal images of part of the body before and after 
30 minutes of IHT. 
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The 2019 Nobel Prize in Physiology or Medicine 
showed that the main biochemical and genetic Con-
ductor is HIF-1a. The initiator of HIF-1a is IHT. The 
key role of hypoxia-induced factor-1a (HIF-1a) in 
physiological and pathological processes is known. 
The rate of change is enormous. Exposure to hypox-
ia for less than 2 minutes has already revealed the in-
duction of the HIF-1a nuclear protein. One hour after 
anoxic/hypoxic exposure, nuclear HIF-1a proteins 
reached a maximum level that persisted for 4 hours. 
The time it takes for 6, 000 adaptive genes to change 
is very short. 

Changing the supply of oxygen is one of the fastest 
and most basic ways of adapting the body to various 
kinds of stressful influences and can also be a widely 
used method for the treatment of various diseases. 

If oxygen levels are low, HIF produces a transcrip-
tion factor called HIF-1α, which binds to the EPO 
gene and causes red blood cells to be produced, while 
at normal oxygen levels, HIF-1α is cleaved and engulfs 
the cell proteasome. 

At the same time, CIF -1 includes other mecha-
nisms of adaptation. 

Patients who recovered from covid at home must 
have periodically experienced reduced blood oxygen 
saturation. Their body adapted to the new conditions 
with the help of HIF-1 products. 

The same patients who were in the hospital and 
whose oxygen saturation of 93 – 88% was regarded as 
a threat to life, they were immediately given high dos-
es of oxygen for a long time, without interruption. Un-
der such conditions, the body cannot synthesize the 
HIF-1 protein, which could rebuild the entire body to 
adapt to hypoxia. 

Apparently, short-term hypoxic states that occur 
during illness, as well as similar ones during heavy 
physical exertion, should be considered as training ep-
isodes to increase resistance to various types of stress. 

I remember, from my practice, a 78-year-old pa-
tient in Milan who was constantly on oxygen therapy 
due to severe emphysema. After a 40-minute session 
of intermittent hypoxia, the patient did not need to 
breathe with increased oxygen all the time, there was a 
significant improvement in her condition. 

For the last over 25 years using IHT, I have ob-
served remarkable results with my patients. Often, 
even after a single treatment, there has been a signif-
icant improvement. The value of this method can be 
sufficiently appreciated after previous 19 years of work 

as a consultant endocrinologist in a multidisciplinary 
hospital with 1000 beds. 

Patients with diabetes can benefit greatly from IHT. 
Back in 1994, work was carried out and published in 
an article by a scientist, physiologist Yuri Mikhailovich 
Kolesnik, a teacher at the Zaporozhye Medical Insti-
tute, “Hypoxic training stimulates new beta cells in the 
pancreas and inhibits the development of diabetes in 
rats. ” Stimulation of nitric oxide production with IHT 
is one of the main ways to treat neuropathy and micro-
angiopathy in diabetic patients. 

There improvements have been observed in pa-
tients with symptoms of a panic attack, epilepsy, de-
pression, Parkinson’s disease, in post-strokes patient 
(after 1-2 sessions restoring swallowing), post-Covid 
memory lost, bronchial asthma and emphysema, as 
well as in patients have been receiving or are receiv-
ing chemotherapy and radiation therapy. People with 
macula dystrophy are noticed improving eyesight. 
IHT has been taken away the pain in patients with 
acute pancreatitis and patients with cancer. 

From the point of view of a practitioner, it is inter-
esting to consider why recovery occurs with the use 
of IHT. 

These changes can be assessed as follows: 
The first an immediate improvement in capillary 

blood circulation due to the relaxation of all smooth 
muscles (primarily capillaries) in tissues and organs, 
as well as increased synthesis of nitric oxide. Nitric ox-
ide produced by the endothelium provides relaxation 
of smooth myocytes and subsequent vasodilation. It 
should be considered that hyperglycaemia interferes 
with the synthesis of Nitric Oxide, which is associated 
with diabetic complications. 

A rapid improvement in blood circulation occurs 
primarily in unfavourable areas (trauma, inflamma-
tion), since there the trigger is a low pH and an in-
creased amount of lactic acid, there is also an accom-
panying oedema. The same thing happens in the brain. 
The connection of chronic panic disorders, depres-
sion, epilepsy with the presence of lactic acid in the 
brain is known. Both deficiency and accumulation of 
lactic acid cause neurological dysfunction, which fur-
ther leads to the development of neuropsychiatric dis-
orders such as major depressive disorder, schizophre-
nia, Alzheimer’s disease, and multiple sclerosis. That is 
why IHT is one of the premier methods of prevention. 
(Review The regulatory effects of lactic acid on neuro-
psychiatric disorders Xueyi Chen and el. 2022). 
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Areas of biochemical changes in the brain, where 
excessive accumulation of lactic acid occurs, represent 
a “pathological dominant”, followed by structural and 
functional changes in the nerve ganglions. Pathologi-
cal dominants make chronic diseases resistant to treat-
ment. 

Considering the studies of the scientists of the last 
century Alexei Ukhtomsky and Natalya Bekhtereva 
about pathological dominants or pathological neu-
rogenic connections in the brain, only the erasure of 
these pathological neural connections can lead to a 
cure for the disease. 

And secondly, it is important to create coherence 
and synchronization of work neuroendocrine and im-
mune systems. IHT is the way to achieve this. 

Ksenia, a 16-year-old patient, was diagnosed with 
multiple sclerosis in 2017.The most important com-
plaint of the disease is a significant impairment of pe-
ripheral vision and noise in the left ear. I carried out 
daily treatment for two weeks: interval hypoxic ther-
apy with meditation, diet with morning fasting, acu-
puncture, and supplements to regulate Prolactin. All 
symptoms of her illness disappeared on the first week 
of the treatment. During that year she has had acu-
puncture once a month, and during the following two 
years, once every three months. 

Today, February 6, 2023, I spoke with Ksenia’s 
mother. I caught Ksenia’s mother and Ksenia herself, 
now 22, they are happy on a ski slope in Italy. This is 
the biggest form of contentment for any doctor!

Can some cases from practice be categorised as 
spontaneous remission?

As a student, I had researched incredible stories of 
healing from terminal patients. As a result of any ex-
treme life situations that were accompanied, either by 
a high level of fear and severe stress, or joy, or religious 
prayer, hypnosis, fasting, or in parallel with another 
illness, which led to complete healing. 

When reviewing studies, the clinician is primarily 
looking for a core of knowledge that can explain how 
the treatment works. 

The path to recovery goes through an almost in-
stantaneous cascade of synchronous and coherent 
reactions occurring both at the level of the brain, all 
other organs, and tissues, and at the cellular, molecular 
and gene levels. If we consider the emergence of a rap-
id recovery, then we see the exceptional role of HIF-1.
The latest research from the 2019 Nobel Prize Laure-
ates in Physiology or Medicine shows how low-dose 

oxygen delivery variability can synchronize the body 
through the action of proteins like HIF-1.This turns 
on about 6, 000 genes that allow the body to adapt to 
low oxygen levels and establish the most reliable adap-
tation of the body to any adverse conditions, and this 
occurs because of intermittent hypoxia. 

It should be noted that to achieve a result from 
each session of interval hypoxic therapy, it is necessary 
to select the exposure dose: (1) the percentage of ox-
ygen that the patient inhales, (2) the time of exposure 
to low oxygen, and (3) the interval between low oxy-
gen respiratory cycles. As you know, any exposure can 
cause training, activation response and stress. In most 
cases, the doctor needs to achieve activation. This will 
have a therapeutic effect. 

Outstanding physiologists L. Kh. Garkavy, 
E. B. Kvakina and M. A. Ukolova quite accurately for-
mulated the need to select appropriate doses of expo-
sure. 

“Everything is a poison, and everything is a med-
icine, because only the dose makes a poison a poison 
and a medicine a medicine. ” Paracelsus. So is oxygen. 

Almost any stimulus capable of causing damage, 
when applied at a dose close to the threshold of this 
damage, but not reaching it, is able to protect the organ 
(tissue) from subsequent ischemia. Anaesthesiologist 
Aaron Janoff (1964) coined the terms “tolerance” and 
“preconditioning” to refer to this phenomenon, which 
are often used interchangeably. Ischemic tolerance 
(preconditioning) is understood as a short subleth-
al episode of ischemia for cells, activating protective 
endogenous mechanisms, that ensure the tolerance of 
the organ (tissue) to subsequent, longer, and more se-
vere periods of ischemia. 

The phenomenon of ischemic preconditioning in 
the myocardium was first described Murry (1986). 
Subsequently, ischemic preconditioning has been 
demonstrated in the lungs, liver, kidneys, and skeletal 
muscles. Ischemic type of preconditioning – short-
term shutdown of regional circulation, periodic short-
term compression of arterioles directly during surgery. 
Preconditioning with IHT before and after surgery is 
safe and effective, since first there will be an improve-
ment in blood circulation in the unfavourable parts of 
the brain and heart. 

Methods used by L. Garkavi, E. Kvakina and M. 
Ukolova quite clearly determine the strength of any 
impact necessary to produce a therapeutic effect. Their 
methods can be of great importance to understanding 
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the ability of cells to sense changes in O2 concentration 
and respond to oxygen starvation, as well as for choosing 
treatment tactics for a particular individual. Undoubted-
ly, after sufficient research and selection of testing meth-
ods, intermittent hypoxia will achieve more often quick 
remissions in patients with various pathologies. 

From the point of view of synergy, the presence 
of periodic oscillations stabilises in time and space, 
which constitutes the IHT session, leads to the which 
constitutes the IHT session, leads to the emergence of 
a self-consistent potential, of the same type that occurs 
in a laser beyond the threshold of a nonequilibrium 
phase transition. 

Important synchronization processes occurring in 
billions of cells of a living organism are necessary for 

biological consistency, and the implementation of ge-
netic information in the process of development of the 
organism. Indeed, the coherence of electromagnet-
ic radiation of the cells in a living organism achieves 
its role as a macroscopic quantum mechanical object. 
Therefore, the restoration of the integrity and co-
herence of the electromagnetic framework leads to 
the continuation of biochemical processes, that is, to 
health. 

If we look at the state of the body from the side of 
quantum medicine and consider all the changes that 
occur at the level of the nucleus, molecules, cells, tis-
sues, and the whole organism, then it may be easier to 
explain why they occur as spontaneous remissions and 
how to create spontaneous remission. 


