the Key to Vital Health

www.NormalBreathing.com

By Artour Rakhimov (PhD)

Breathing Retraining Manual
(Instructional Guide for Level 2 Students)

Amazing DIY
Breathing Device

Simplified theory and practice of
breathing, body oxygenation, chronic
diseases and breathing retraining

Copyrights: Artour Rakhimov 2010, PhD; www.NormalBreathing.com



Content of the manual
“Amazing DIY Breathing Device”

a1 oo 18 o 10 o [P UPPPRRPPR
WHhO can use thiS ManUAL...........coooiiiiii e
Who has special restrictions, limits, and temporarntr@ndications..............cc.cevevevvnieeeiinas
1. What is wrong with the breathing 0Of the SICK? . cue. i oieiiiiii e
I o [T T 0 ] LU
N1 o 0= PSPPI
1.3 DIADETIES ..o eaans
1.4 Other chronic diseases and diSOIUEIS .......coccaam it eea e
2. Parameters of normal breathing ...........oo oo
2.1 PhySIiOlOgICal NOIMS ... e e e eeeaans
2.2 Other parameters of normal breathing........cccooo i,
2.3 Myths about breathing and body oxygenation (prevalenee:99%0).........................
2.4 Do modern healthy people also overbreath@? ...
2.5 What about historical changes in the breathing of odpeople? ...........ccoeviiiiennnnen.
3. Effects of overbreathing (hyperventilation) ...,
3.1 Hypocapnia (or CO2 deficiency in the blood and cellS).cccee.ovviviviiiiiiiii
T2V 1Yo Too ] 1S 1 (od {0 o 1R PP
3.3 Suppressed BONr €ffECt...........iiiiii e
3.4 LeSS OXYQEN TOF CeIIS ....niiiieee e
4. How to measure breathing and OXYgeNatioN ........ .. eeeerneeeiineeeiiineeeiineeeeieeeees
4.1 How to measure the CP (the index of OXygenation).....c.....cccuueviieiiiiiiiiineneiineeeas
4.2 MCP (morning CP): your main health parameter.......c.c....ccooiiiiiiiiiiiiiiineeiiiieeees
4.3 Buteyko Table of Health Zones ...........oi oo
5. How to INCrease CO2Z2 ANd CP ........coouuiiiim et e et et e et e e eea e e eenn e
5.1 Methods suggested by K. P. BULEYKO...........oiiiiiuiiiiiiieeieiie e
5.2 Breathing AEVICES .....c.uuuiiiiiiieei i ettt e e et e e e e e e e eaans
5.3 Are deep breathing and mouth breathing always bad?..............c.ooiiiiiiiinnn.
5.4 Factors for success: knowledge, direction and attitude..............ccccoeeveviiieiiiinnennnnn.
5.5 Restrictions, limits, and temporary contraindiCaIoN............ccuuieiiiiireiiiiiee e eeeees
6. How to make and try DIY breathing deViCe..........cco i
6.1 Required parts and assemBbIiNg ...........c....n e eeti e
6.2 PhysiologiCal €ffECES.......coouei e
6.3 First easy and relaxed attempPLS ...... oo
6.4 Possible problems with your breathing device and theitio$ ................................
7 Requirements for breathing SESSIONS....... ..o
7.1 EMPLY STOMACK.....cei e s et e e e e et e e e e e e ra e e eaan e aees
72 5 1Yo =4 (o o ISP
7.3 ThermOregUIATION ......... e e e e e e
7.4 Clean and freSN @Il ...........iiiiiii it e
8 T o 110 L PP PPPPP
7.6 DiaphragmatiC Dreathing ............ooouuun o et e et e e e eaanns
7.7 A quiet place to foCUS 0NE’S AttENTION ......cevuiiiiiie e
7.8 A ticking clock or watches to moNitor SECONAS .....cceuiiiieiiiiiiiii e

Copyrights: Artour Rakhimov 2009, PhD; www.NormalBreathing.com

................. -7 -

.............. -17 -
crerrereneenen 19 -

.............. - 30 -

.............. - 39 -



-3-

8. FIrst Breathing SESSIONS ...ttt e e et e e et e e e e e e e eaa e e e eaa e e e etan e aeannaeeenes - 50 -
ST R (Yo T I (Y- To |V PP - 50 -
8.2 Remember your initial Dreathing ............ooou e -50 -
8.3 First 2-3 minutes or a “Warm-UpP” PEIIOU. ... .... i eaeeeeeiiie ettt e et et e e e e e e eae e eeaen - 50 -
8.4 The main part Of tNE I€SSON ... ..o e -51-
8.5 Duration of one breathing SESSION ............ o eti e e e eai e eees -52-
8.6 Typical symptoms during the breathing SESSION ... e ceenieeiiiie i -52 -
8.7 Measure and record your parameters after the SesSION...........cccoeevii i, -52 -
8.8 CIILEIIA OF SUCCESS ....uiiieiiieiiii et oo e et e ettt e e ettt e e e e et e e e e et e e e et e e e et e e e et e e eebaaeeeannnas -52 -
8.9 [T tNEIE IS NO PIrOGIESS .. .eiiiiieiiii et ettt e ettt e ettt e e e et e e e et e e e eaaeeeta e e e etnaeeeannaeeeannaeeees -52-
8.10 Which time of the day is best for breathing SESSIONS?.........oviiiiiiii e, -53-
8.11 Can a session be practiced in the morning after waking. Up...........ccoooeeiiiiiiiiiiiiiin e, -53 -
8.12 Total duration of daily breath-Work ... -53-
8.13 Why does my MCP not increase steadily, day after day?............cooiiiiiiiiiiiiiniiineeeenn, -54 -
8.14 How much is a typical Weekly MCP INCrEASE 7 .cvm it -54 -
8.15 Will | progress steadily up to 2-3 min MCP all the time?.............ccoiiii - 54 -
8.16 Why is @ daily |0g NECESSAIY? ... .cceuuiii e ettt e e e e e e e e e e e eat e e e aan e e eannns -54 -
8.17 HOW tO fill YOUTr daily 10Q ... et e et e e e e eees - 55 -

9. Breathing retraiNing PrOQIAIM .. ......iieuue e ees et e e e et e e eeta e e eeta e eeeaaa e eeeaaeeesanaeaessnaaaesnnaaeses - 56 -
9.1 More challenging breathing EXEICISES ...... ..o eeeeruieeiiie et e et e et eera e e eeanaaees - 56 -
9.2 Breath work and life style factors for over 20 SeCON@@RP ..............cceeeviiiiiiiiiiiiiiiieee e e, - 57 -
0.3 FULUI PrOgIESS. . etieet ettt ettt e e et e et et e et e et e e et e e et e e et e e e e e e et e e et e e et e eeanaeeanaaeannns - 59 -
S I 1 Fo LI =T 0= T PRSPPI - 60 -

10. YOUr Personal daily 10Q .. ..c.uu i e - 56 -

Copyrights: Artour Rakhimov 2009, PhD; www.NormalBreathing.com



Introduction

Thousands of medical studies have proved that wheneethar more than the medical norm
(hyperventilate), we get less oxygen into our body celishé same time, virtually all chronic diseases are
based on cellular hypoxia. All available research hassilswn that sick people (heart disease, cancer,
asthma, bronchitis, COPD, diabetes, and many othenichconditions) breathe about 2-3 times more than
the medical norm. Hence, the solution is to learn tmtreathe less.

Dr. Konstantin Buteyko developed a method (the Buteykairepmethod) to normalize one’s breathing
pattern so that the person learns how to breatheAsssresult of breathing retraining, they experience
relief from their symptoms and require less and lessaagdn. Normalization of breathing, as Dr. Buteyko
and about 200 his medical colleagues from the former US&®RIf means normal body oxygenation and
clinical remission of many chronic diseases.

| have been teaching the Buteyko method to hundreds of studwr#idy in small groups, during the last 7
years. When Buteyko students improve their body oxygemati€CP (control pause), their health is indeed
improved. Over 20 second CP means no symptoms and noatnaadifor hypertension, asthma, bronchitis,
and many other conditions. However, the main disadgantdthe Buteyko method is that very few people
(less than 1% of the sick people) are able to learBtiteyko breathing exercises from a book or manual.

Dr. Buteyko discovered this fact himself already in1860s and that is why he started to teach practitioners
by choosing and training sick doctors.

This disadvantage (necessity of the practitioner actter) can be solved using a simple DIY breathing
device. How? It is much easier to practice breathing esecorrectly using this DIY breathing device.
Although, there are still restrictions, limits, anchfrary contraindications, sick people can get a chimnce
have a better life, and this without learning it fronrealbhing teacher.

In 2009-2010, apart from teaching the Buteyko breathing exercesshsc€d breathing) to groups, | also
made numerous breathing devices for my students and explaitte®m how to use these devices. Weeks
later | asked these students about their experiencehaedficiency of the DIY devices. The following
facts were discovered:

1) My students were able increase their body oxygenatias much as 5-15 seconds during one breathing
session of about 15 minutes.

2) They got greater CP increases in comparison to Butadaihing exercises of the same duration.

3) They reported that it was much easier to practicke thé device and they achieved more benefits from
using the DIY breathing device.

4) However, when these students got up to 30-40 second CRistely preferred the reduced breathing
exercises developed by Dr. K. Buteyko, since the Buteykoceses do not require any device and can be
practiced anywhere and/or at any time of the day, whileghiavolved in other activities.

| still continue to teach both, the Buteyko breathirgreises and the use of the DIY breathing device, since
each approach has its advantages. They greatly complemeh other. Although | ask my students to
practice both types of exercises during the course, | kayeto my students to decide which exercises they
want to practice after the course, this based ondRerrintuition, sensations, and recorded experience (their
daily logs).

On average, for the initial stages of breathing retrairiimgDI1Y breathing device is about 40-60% more

efficient, in terms of CP (oxygenation) growth, thha typical session of Buteyko reduced breathing of the
same duration. In addition, since it is easy to I@auch practice, | have decided to share this idea with you.
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Who can use this manual

Normal breathing is a fundamental property of the heatggnism. Hence, breathing normalization is the
natural way to deal with human body pathologies. Whilgewith cardiovascular, lung, and some other
problems require a different approach (see the nexbasytthis manual can and should be successfully
used by people who suffer from any of these symptomsrd#iss, and conditions and their combinations:
Bones, Joints & Muscles Conditionsdrthritis; back & neck pain; Carpal tunnel syndrome; chréatigue
syndrome & fibromyalgia; elbow pain (bursitis); knesrp muscular dystrophies;

osteoarthritis; osteochondrosis; osteoporosis; pitigitis; rheumatoid arthritis / joint conditions; radiitis
(nerve root syndrome); scoliosis)

Brain & Nervous System(ADD/ADHD; addictions; alcoholism; Alzheimer's dé&se; anxiety; bipolar
disorder; carpal tunnel syndrome; depression; dizzinessgeahisorders; encephalitis; epilepsy; obsessive-
compulsive disorder; meningitis (viral and bacterial); noteurone disease, Parkinson's disease; phobias;
post traumatic stress disorder (PTSD); schizophrenidgsgginentia, social anxiety disorder; vertigo)
Cancer (stages 1 and 2; as an additional therapy for a standarglex treatment)

Eye disorders €ataracts; far-sightedness; glaucoma; macular degemgrat

Gastrointestinal problems(acute and chronic pancreatitis; cholecystitis; Crohigsate; chronic gastritis;
constipation; duodenal ulcer; gallstone disease; gastecs; heartburn / GERD; hemochromatosis; IBS;
IBD; liver cirrhosis; peptic ulcer; spastic colitis; iybt loss)

Hormonal disorders (adrenal insufficiency; diabetes mellitus type 1; gestalidiabetes; hyperthyroidism;
hypothyroidism; prediabetes; reactive hyperglycemia anddlypemia; obesity)

Immune conditions (allergic conjunctivitis; allergies; dermatitis; hayée; lupus; multiple chemical
sensitivities)

Other conditions (anemia; cystic fibrosis; hemorrhoids; Raynaud’s disethrombophlebitis; varicose
veins)

Radiation disease

Sleep-related problemgbruxism, insomnia; restless leg syndrome; sleep apsoeang)

Skin disorders (Acne; diathesis; eczema; psoriasis)

Upper respiratory disorders (sinusitis; rhinitis; adenoiditis; polyps; tonsillitigryngitis; pharyngitis;
tracheitis and other related disorders

Urinary and kidney problems (pyelonephritis, glomerulonephritis, kidney stonesphritis, nocturia;
urinary incontinence; urinary tract infections)

Viral and bacterial conditions (AIDS (acquired immune deficiency syndrome); bird flu (Aviafluenza);
cellulitis (bacterial infection); cold; hepatitis Agpatitis B; hepatitis C; influenza, Lyme disease; rabell
(German measles); shingles; West Nile virus).

Women'’s conditions ¢ervical erosion; endometriosis; fibroids; fioromyorm@sotic mastopathy;
irregularities of the menstrual cycle; menopause;lstetioxicosis of pregnancy; yeast infections)

Note that it is impossible to provide a sensible clasdibn of modern health problems (“diseases of
civilization”) due to overlaps and possible complex chiipictures. The explanation for this is that modern
medicine does not know the cause of these health problédnssmanual suggests that all these conditions
have one common cause. Hence, they are not sep@atders, but symptoms of one large disease, which
we are going to investigate and address.
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Who has special restrictions, limits, and
temporary contraindications

Breathing retraining and breathing exercises produce a nelsssior the human body so that it can adapt to
new conditions and function better in future. Such adamfiects take place during, for example, physical
exercise. It would be silly for an unfit person to tryem a marathon without rigorous preparation.

If the demands due to the exercises are too high, themadaptive response, and, as a result, the exercises
can even produce a negative effect. Hence, breathingise®ishould also be adjusted to the current
adaptive abilities of the human organism. For exampleplpewith existing cardiovascular and/or lung
problems require certain modifications (individual tang) to their breathing retraining.

For example, a more gentle approach in relation to hymmdchypercapnic demands of breathing exercises
(quick changes in air composition) is necessary for matgnta with:

Heart disease(aortic aneurysms; angina pectoris; arrhythmia; atleérassis (plaque buildup);
cardiomyopathy; ciliary arhythmia (cardiac fibrillatiprchest pain (angina pectoris); high cholesterol;
chronic ischemia; congenital heart disease; congestast fadure; coronary artery disease; endocarditis;
extrasystole; heart murmurs; hypertension; hypertrophdiarayopathy; tachnycardia; pericarditis;
postmyocardial infarction; stroke)

Migraine headaches and panic attacks

Those people, who have existing problems with their lshgsild avoid too fast and too large stretching
(expansion or dilation) and shrinking (constriction}ledir lungs. Hence, their inhalations and exhalations
should be limited (not maximum) in their amplitude antbeiy. This relates to people with:

Respiratory disorders involving the lungs(asthma, bronchitis, COPD, emphysema, cystic fibrosi
pneumonia, tuberculosis; pulmonary edema; etc.)

Other specific situations include:

Presence of transplanted organs

Pregnancy

Brain traumas

Acute bleeding injuries

Blood clots

Acute stages (exacerbations) of life-threatening conditior{gfarct, stroke, cardiac ischemia, etc.)
Insulin-dependent diabetes (type 2 diabetes)

Loss of CO2 sensitivity

If you suffer from any of these conditions, you should ftdw special suggestions (see
below) due to restrictions, limits, and temporary contrairdications.

Warning. Consult your family physician or GP about breathing retraining and use of
this breathing device and manual for your specific health prolems.
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1. What is wrong with the breathing of the sick?
1.1 Heart disease

Let us start with heart disease. Here are the resgpublished independent medical studies about
breathing rates (minute ventilation) in 8 groups of patiestts heart disease. (The graphs are from the
website.)

Minute Ventilation, liters per min

vwi.NgrmdIBrkathing.com

Nom H1 H2 H3 H4 H5 HE H7 H8
H1-HA&: 8 independent medical studies of heart patients

Table 1a. Prevalence of CHV (chronic hyperventilation) in pagnts with heart disease.
*One row corresponds to one medical study/publication

Condition 'V“F‘“t.e Num_ber o [PIEVELENEE References
ventilation patients of CHV

Normal breathinc 6 L/min - 0 % Medical textbooks
Heart disease 15 (¥4) L/min 22 100% Dimopoulou et al, 2001
Heart disease 16 (+2) L/min 11 100% Johnson et al, 2000
Heart disease 12 (x3) L/min 132 100% Fanfulla et al, 1998
Heart disease 15 (+4) L/min 55 100% Clark et al, 1997
Heart disease 13 (¥4) L/min 15 100% Banning et al, 1995
Heart disease 15 (+4) L/min 88 100% Clark et al, 1995
Heart disease 14 (+2) L/min 30 100% Buller et al, 1990
Heart disease 16 (+6) L/min 20 100% Elborn et al, 1990
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We can see that heart patients breathe too much. BAvabng with this?

If heart patients breathe more air than the mediceh, it is logical that their heart muscle gets lels®d

and oxygen supply (see explanation in the next sechmuld these heart patients slow their breathing

back to the norm, heart perfusion and oxygenation, stdileod vessels, and many other key parameters
would again become normal. This would result in thepgisarance of the symptoms of heart disease and no
more need for medication.

References (in the same order)
Dimopoulou I, Tsintzas OK, Alivizatos PA, Tzelepis (GFattern of breathing during progressive exercise in
chronic heart failure, Int J Cardiol. 2001 Dec; 81(2-3): p. 117-121.
Intensive Care Unit and Pulmonary Function Laboratongs3is Cardiac Surgery Center, Athens, Greece.

Johnson BD, Beck KC, Olson LJ, O'Malley KA, AllisoisT Squires RW, Gau GT, Ventilatory constraints
during exercise in patients with chronic heart failuregesE2000 Feb; 117(2): p. 321-332.

Divisions of Cardiovascular Health, Department of InékiMedicine, Mayo Clinic and Foundation,
Rochester, MN 55905, USA.

Fanfulla F, Mortara , Maestri R, Pinna GD, Bruschi Gbélli F, Rampulla C, The development of
hyperventilation in patients with chronic heart failarel Cheyne-Stokes respiration, Chest 1998; 114; p.
1083-1090.

Respiratory Function Laboratory, IRCCS, S. Maugeri Bation, Montescano Medical Center, Pavia, Italy.

Clark AL, Volterrani M, Swan JW, Coats AJS, The irased ventilatory response to exercise in chronic
heart failure: relation to pulmonary pathology, Heart 1997;p.138-146.
Departnent of Cardiac Medicine, National Heart andd_unstitute, London, UK.

Banning AP, Lewis NP, Northridge DB, Elbom JS, HendeisdnPerfusion/ventilation mismatch during
exercise in chronic heart failure: an investigationiafudatory determinants, Br Heart J 1995; 74: p.27-33.
Department of Cardiology, College of Medicine, Universif Wales, Cardiff, UK.

Clark AL, Chua TP, Coats AJ, Anatomical dead spacdijlaory pattern, and exercise capacity in chronic
heart failure, Br Heart J 1995 Oct; 74(4): p. 377-380.
Department of Cardiac Medicine, National Heart and Limsgtute, London, UK.

Buller NP, Poole-Wilson PA, Mechanism of the increaseatilatory response to exercise in patients with
chronic heart failure, Heart 1990; 63; p.281-283.
The National Heart and Lung Institute and National Heaspital, London, UK.

Elborn JS, Riley M, Stanford CF, Nicholls DP, Theeett of flosequinan on submaximal exercise in

patients with chronic cardiac failure, Br J Clin Phacal. 1990 May; 29(5): p.519-524.
Royal Victoria Hospital, Belfast, Northern Ireland.
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1.2 Asthma

Let us look at MV (minute ventilation) in patients wasthma at rest. Here again, the breathing rates relat
to the state of patients when they do not have any apigedes or symptoms of their disease, since during
exacerberations, chronically sick people breathe even.more

Minute Ventilation, liters per min

Norm Al A2 A3 Ad A5
A1-A5: 5 independent studies on asthma

Table 1b. Western scientific evidence about the prevalencé CHV
(chronic hyperventilation) in patients with asthma.

*One row corresponds to one medical study/publication

Condition Miput_e Num_ber o PIREENGE References
ventilation patients of CHV

Normal breathinc 6 L/min - 0 % Medical textbooks
Asthma 13 (¥2) L/min 16 100% Chalupa et al, 2004
Asthma 15 L/min 8 100% Johnson et al, 1995
Asthma 14 (x6) L/min 39 100% Bowler et al, 1998
Asthma 13 (#4) L/min 17 100% Kassabian et al, 1982
Asthma 12 L/min 101 100% McFadden & Lyons, 1968
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References (in the same order)

Chalupa DC, Morrow PE, Oberddrster G, Utell MJ, FrampWV, Ultrafine particle deposition in subjects
with asthma, Environmental Health Perspectives 2004 Jun; 112880-882.

Department of Medicine, University of Rochester Scladdlledicine and Dentistry, 601 Elmwood Avenue,
Rochester, NY 14642, USA.

Johnson BD, Scanlon PD, Beck KC, Regulation of ventjatapacity during exercise in asthmatics, J Appl
Physiol. 1995 Sep; 79(3): 892-901.
Department of Internal Medicine, Mayo Clinic and FourmdgtRochester, Minnesota 55905, USA

Bowler SD, Green A, Mitchell CA, Buteyko breathing techngureasthma: a blinded randomised
controlled trial, Med J of Australia 1998; 169: 575-578.
Mater Adult Hospital, South Brisbane, QLD.Australia.

Kassabian J, Miller KD, Lavietes MH, Respiratory e rgutput and ventilatory timing in patients with acute
airway (asthma) and alveolar (pneumonia) disease, CB82tMay; 81(5): p.536-543.

Pulmonary Division, Department of Medicine, Collegeviddicine and Dentistry of New Jersey, New
Jersey Medical School, Newark, USA

McFadden ER & Lyons HA, Arterial-blood gases in asthnie New Engl J of Med 1968 May 9, 278 (19):
1027-1032.

1.3 Diabetes

We have the same general picture for diabetes.

Minute Ventilation, liters per min

d
I

www.NegfmalffreatHing.com

Norm D1 D2 D3 D4 D5
D1-D5: 5 published studies on diabetes
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Table 1c. Western scientific evidence about the prevalenoé CHV
(chronic hyperventilation) in patients with diabetes.

*One row corresponds to one medical study/publication

i Minute Number of Prevalence
Conelion ventilation patients of CHV REIEIEEES

Normal breathinc 6 L/min - 0 % Medical textbooks

Diabetes 12-17 L/min 26 100% Bottini et al, 2003

Diabetes 15 (¥2) L/min 45 100%  Tantucci et al, 2001

Diabetes 12 (£2) L/min 8 100% Mancini et al, 1999

Diabetes 10-20 L/min 28 100%  Tantucci et al, 199

Diabetes 13 (£2) L/min 20 100% Tantucci et al, 1996

References (in the same order)

Bottini P, Dottorini ML, M. Cordoni MC, Casucci G, Tantu€ei Sleep-disordered breathing in nonobese
diabetic subjects with autonomic neuropathy, Eur RespiO3; 22: p. 654—660.
Dept of Internal Medicine and Endocrine-Metabolic Sceéen) University of Perugia, Perugia, Italy

Tantucci C, Bottini P, Fiorani C, Dottorini ML, SanteusaRjdProvinciali L, Sorbini CA, Casucci G,
Cerebrovascular reactivity and hypercapnic respiratave ain diabetic autonomic neuropathy, J Appl
Physiol 2001, 90: p. 889-896.

Clinica di 1Semeiotica e Metodologia Medica and Neagia e Neuroriabilitazione, University of Ancona,
and Dipartimento di Medicina Interna e Scienze EndoekMetaboliche, University of Perugia, Italy

Mancini M, Filippelli M, Seghieri G, landelli I, Innoc@rF, Duranti R, Scano G, Respiratory Muscle
Function and Hypoxic Ventilatory Control in PatientsthVType | Diabetes, Chest 1999; 115; p.1553-1562.
Department of Internal Medicine, University of FlorenE®rence, Italy and Section of Diabetes,
Department of Internal Medicine, General Hospitadi®la, Italy.

Tantucci C, Scionti L, Bottini P, Dottorini ML, Puxeddu Easticci G, Sorbini CA, Influence of autonomic
neuropathy of different severities on the hypercapnieedio breathing in diabetic patients, Chest. 1997 Jul;
112(1): p. 145-153.

Clinica di Semeiotica e Metodologia Medica, Universit Ancona, Italy.

Tantucci C, Bottini P, Dottorini ML, Puxeddu E, Casucci Gp8tilL, Sorbini CA, Ventilatory response to
exercise in diabetic subjects with autonomic neuropadtidppl Physiol 1996, 81(5): p.1978-1986.
Clinica di Semeiotica Metodologia Medica, UniversifyAncona, Ospedale Regionale Torrette, Ancona
60020; and Istituto di Medicina Interna e Scienze Endocrietaboliche, University of Perugia, Perugia
06100, Italy
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1.4 Other chronic diseases and disorders

The following studies also show heavy breathing in sick geaph cancer, COPD, liver cirrhosis, cystic
fibrosis, epilepsy, panic disorder, bipolar disorder, etc

Table 1d. Western scientific evidence about the prevalenoé CHV
(chronic hyperventilation) in patients with other chronic conditions.

*One row corresponds to one medical study/publication

Condition 'V”'T‘“t.e Num_ber o Pl References
ventilation patients of CHV
Normal breathing 6 L/min - 0 % Medical textbooks
Pulm hypertension 12 (+2) L/min 11 100% D'Alonzo et al, 1987
Cancer 12 (£2) L/min 40 100% Travers et al, 2008
COPD 14 (x2) L/min 12 100% Palange et al, 2001
COPD 12 (¥2) L/min 10 100% Sinderby et al, 2001
COPD 14 L/min 3 100% Stulbarg et al, 2001
Sleep apnoea 15 (x3) L/min 20 100% Radwan et al, 2001
Liver cirrhosis 11-18 L/min 24 100% Epstein et al, 1998
Hyperthyroidism 15 (£1) L/min 42 100% Kahaly, 1998
Cystic fibrosis* 13 (x2) L/min 10 100% Bell et al, 1996
Cystic fibrosis 11-14 L/min 6 100% Tepper et al, 1983
Epilepsy 13 L/min 12 100% Esquivel et al, 1991
CHV 13 (¥2) L/min 134 100% Han et al, 1997
Panic disorder 12 (£5) L/min 12 100% Pain et al, 1991
Bipolar disorder 11 (¥2) L/min 16 100%  MacKinnon et al, 2007
Dystrophia myotonice 16 (+4) L/min 12 100% Clague et al, 1994

There are many more published studies obtaining the sanlisr8stk people breathe too muchin fact,

all of the studies which | have found demonstrated the samdusion (100% prevalence of overbreathing
in the sick). Why is the minute ventilation test freqlyedone on heart patients rather than, for example,
people with cancer? Heart patients often perform assttest” and minute ventilation is a normal parameter
to be found and recorded during this test. Similarly, astmdaC®PD patients routinely perform respiratory
tests which are later published in medical journals. Hdlgefmore awareness about the importance of
normal breathing will result in more respiratory testeelation to patients with cancer, Gl problems,
obesity, immune disorders and other chronic conditions.

References (in the same order)

D'Alonzo GE, Gianotti LA, Pohil RL, Reagle RR, DuRee, Slentes F, Dantzker DR, Comparison of
progressive exercise performance of normal subjectpatnehts with primary pulmonary hypertension,
Chest 1987 Jul; 92(1): p.57-62.

Travers J, Dudgeon DJ, Amjadi K, McBride I, Dillon Kaveneziana P, Ofir D, Webb KA, O'Donnell DE,
Mechanisms of exertional dyspnea in patients with @arlcAppl Physiol 2008 Jan; 104(1): p.57-66.

Palange P, Valli G, Onorati P, Antonucci R, PaoRttRosato A, Manfredi F, Serra P, Effect of heliox on
lung dynamic hyperinflation, dyspnea, and exercise endereaqgacity in COPD patients, J Appl Physiol.
2004 Nov; 97(5): p.1637-1642.
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Sinderby C, Spahija J, Beck J, Kaminski D, Yan S, ConNoiSliwinski P, Diaphragm activation during
exercise in chronic obstructive pulmonary disease, AReaspir Crit Care Med 2001 Jun; 163(7): 1637-1641.

Stulbarg MS, Winn WR, Kellett LE, Bilateral Carotid BoRgsection for the Relief of Dyspnea in Severe
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2. Parameters of normal breathing

2.1 Physiological norms
Normal breathing is strictly nasal (in and out), maohbphragmatic (i.e., abdominal), slow (in frequency)
and imperceptible (no feelings or sensation about onersbweathing at rest; see the explanation below).

The physiological norm for minute ventilation at res6ilitres of air per minute for a 70 kg man (see
references for textbooks below: Guyton, 1984; Ganong, 199ttt 998; Castro, 2000; etc.). These
medical textbooks also provide the following parametersoaial breathing:

- normal tidal volume (air volume breathed in duringngle breath): 500 ml;

- normal breathing frequency: 12 breaths per minute;

- normal inspiration: about 2 seconds;

- normal exhalation is 2-3 seconds.

The following graph represents the normal breathing padtterest or the dynamic of the volume of the
lungs as a function of time:

4+ Amount of air in the lungs, ml
5 900 ml I{:halatlon
2,400 ml
Exhalation i
Time, seconds
5s 10s 15s

If a person with normal breathing is asked about theathneg sensations, they will testify that they do not
feel their breathing. Why is this so? Normal tidal volumenly 500 ml or about 0.6 g of air, which is

inhaled during one inspiration. Hence, normal breathings 81 frequency and very small in amplitude.
Sick people breathe deeper and faster. They often feedments of air in the nose, chest movements, and
other effects related to their deep and noisy breathingir Geep breathing reduces body oxygenation and
creates tissue hypoxia due to hypocapnic (low in CO2) catistriof blood vessels and the suppressed Bohr
effect discussed later.
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2.2 Other parameters of normal breathing

“If a person breath-holds after a normal exhalatiotgkies about 40 seconds before breathing commences”
(McArdle et al, 2000). This indicates normal oxygenatbtissues.

The current medical norm for CO2 content in the a@fothe lungs and the arterial blood is 40 mm Hg
CO2. This number was established about a century ago bgrtimai$ British physiologists Charles G.
Douglas and John S. Haldane from Oxford University. Theulte were published in 1909 in the article
"The regulation of normal breathing" by the Journal of Riygy (Douglas & Haldane, 1909).

Normal breathing is regular, invisible (no chest or belbwvements), and inaudible (no panting, no
wheezing, no sighing, no yawning, no sneezing, no coughing, pardedations or exhalations).

In order to define one’s breathing pattern, measure yaly brygenation or breath holding time after your
usual exhalation, but only until the first sign of stres discomfort.

The person with normal breathing is going to have aboutsed@nd breath holding time (or body
oxygenation index). In the case of chronic over-breathirggth holding time becomes shorter indicating
reduced body oxygen stores. We are going to consider rhetlidges devoted to this breath holding time
test later.

References: Medical and physiological textbooks
Ganong WF, Review of medical physiology, 15-th ed., 1995 tleeeHall Int., London.

Guyton AC, Physiology of the human body, 6-th ed., 1984n8ers College Publ., Philadelphia.

McArdle W.D., Katch F.I., Katch V.L., Essentials @étercise physiology (2-nd edition); Lippincott,
Williams and Wilkins, London 2000.

Straub NC, Section V, The Respiratory System, in Plggy, eds. RM Berne & MN Levy, 4-th edition,
Mosby, St. Louis, 1998.

Summary of values useful in pulmonary physiology: n#ettion: Respiration and Circulation, ed. by P.L.
Altman & D.S. Dittmer, 1971, Bethesda, Maryland (Federatif American Societies for Experimental
Biology).

2.3 Myths about breathing and body oxygenation (prealence: over 90%)

Myth #1. My breathing is OK and | know how to breathe.

Less than 10% of people have normal breathing parameiedizoaly oxygen stores these days. We are going
to consider 24 medical and physiological respiratory stuthes on ordinary subjects during last 80 years. It
is a fact that the medical norm established abouhiigeago is not a norm anymore. Modern people
breathe about 2 times more air than we did 100 years agerv¥éntilation results in tissue hypoxia and
many other biochemical abnormalities (read Myth #3 beldour breathing is normal, if and only if you

have normal body oxygenation. How can you check it@ 3tmuld be able to easily hold your breath for at
least 40 seconds after your usual exhalation and withresssat the end of the test. This test is described in
detail later.
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Myth #2. More breathing (deeper and/or greater volume) meansditer body oxygenation.
There is zero scientific evidence about this deep breathyly, but hundreds of published studies have
clearly shown that hyperventilation (or breathing mawantthe tiny medical norm) reduces oxygen supply to
the brain, heart, liver, kidneys, and all other vitagans. Nevertheless, on TV, radio, and in everyday lif
situations, people who have little knowledge of physiolsay, “Take a deep breath, get more oxygen”, or
“Breathe deeper for better oxygenation”, etc.

Myth #3. Breathing is regulated by want for oxygen.

If you open any medical or physiological textbook wite tescription of the control of respiration, you will
find that in normal conditions, breathing is regulatedigy@0O2 concentration in the arterial blood and the
brain. Whatever we do (sit, walk, eat, run, sleep),e®02 concentration is kept within a narrow range
(0.1% accuracy) by the breathing centre located in the tasshibngata of the brain.

Myth #4. CO2 is a poisonous or toxic gas and a waste product to giet off.

When a healthy person tries to hyperventilate or isefbto breathe deeply and fast, he experiences
“hypocapnia” (CO2 deficiency) in the blood and other flutdsues, and cells. The immediate effects are:
constriction of blood vessels (CO2 is a powerful vastali) and reduced blood and oxygen supply to the
brain, heart and all other vital organs. This is tlesoa why it is so easy to faint or pass out after 2-3
minutes of forceful hyperventilation. Horses and dogs digdb+20 minutes, when they were forced to
hyperventilate by a suction and exhaust pump. Another CO2 &ffée suppressed Bohr law or diminished
release of oxygen by the blood in the tissues due to the Bgpocapnia. Apart from these phenomena, there
are many other vital functions of CO2 in the human bdtlsanwhile, reduced tissue oxygenation is
sufficient to promote cancer, heart disease, dialsatd many other chronic conditions in case of
overbreathing.

Myth #5. When a person is healthy, they can feel how they breagh

If people with normal breathing are asked what theydbelt their breathing, they will say that they feel
nothing at all (as if they are barely breathing). “Thdgm man breathes as if he is not breathing” Laa; T
circa 4th century BC. Indeed, if you have any healthy [gemmund you and observe their breathing for 20-
30 seconds, you will see and hear nothing. The medical fiorbreathing (6 L/min) is tiny.

Myth #6. Sick people notice when their breathing becomes abmal.

100% prevalence of hyperventilation at rest for the sidpleeat rest is confirmed by over 20 published
western studies on heart disease, cancer, asthma, Q@PBtes, cystic fibrosis, epilepsy, panic attacks,
chronic fatigue, and many other conditions. These sickmatbreathe about 2-3 times more than the norm,
and usually do not complain or even notice that theiatiring is heavy or too deep. Why? Because air is
weightless and the main breathing muscles (diaphragnelzest) are very powerful: we can pump 25 times
more air during maximum exercise (or about 150 litresrahane minute), than we require for normal
breathing at rest (only about 6 L/min). People may notiaettieir breathing is heavy during heart attacks,
stroke, asthma attacks, or morning hyperventilation (betwesnd 7 am), when chronically sick people are
most likely to die from acute episodes triggered by hypentasiot.

One may easily confirm that most their relativegnids, and other people do believe in these myths. My

observations (about 90% prevalence of these myths arherggheral population) are based on
conversations with thousands of people.
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2.4 Do modern healthy people also overbreathe?

We see that, according to 14 recent medical studieshizgedbple still breathe little.

Table 2. Minute ventilation (or minute breathing rates)
at rest in healthy subjects (14 studies)

Condition Minute N. of Reference
ventilation subjects
Normal breathinc 6 L/min - Medical textbooks
Healthy subjects 7.7 £ 0.3 L/min 19 Douglas et al, 1982
Healthy males 8.4 + 1.3 L/min 10 Burki, 1984
Healthy males 6.3 L/min 10 Smits et al, 1987
Healthy males 6.1+1.4 L/min 6 Fuller et al, 1987
Healthy subjects 6.1+ 0.9 L/min 9 Tanaka et al, 1988

Healthy students 7.0 £ 1.0 L/min 10 Turley et al, 1993
Healthy subjects 6.6 + 0.6 L/min 10 Bengtsson et al, 1994
Healthy subjects 7.0+1.2 L/min 12 Sherman et al, 1996

Healthy subjects 7.0+1.2 L/min 10 Bell et al, 1996
Healthy subjects 6 + 1 L/min 7 Parreira et al, 1997
Healthy subjects 7.0 £ 1.1 L/min 14 Mancini et al, 1999
Healthy subjects 6.6 + 1.1 L/min 40 Pinna et al, 2006
Healthy subjects 6.7 £ 0.5 L/min 17 Pathak et al, 2006
Healthy subjects 6.7 + 0.3 L/min 14 Guijic et al, 2007

References for Table 2 (in the same order)
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enprofylline, Br J Clin Pharmacol. 1987 Dec; 24(6): p.816-819.
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Department of Clinical Pharmacology, Hammersmithpita§ London, UK

Tanaka Y, Morikawa T, Honda Y, An assessment of fasations in control of breathing, J of Appl
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Department of Surgery, School of Medicine, Chiba Universiapan
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Human Performance Laboratory, Department of Kinegipknd Health Education, The University of Texas
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Bengtsson J, Bengtsson A, Stengvist O, Bengtsson Het&bf hyperventilation on the inspiratory to end-
tidal oxygen difference, British J of Anaesthesia 1994p7340-144.

Department of Anaesthesia and Intensive Care, Sahlgrgpitidly University of Goteborg, S-413 45
Goteborg, Sweden.

Sherman MS, Lang DM, Matityahu A, Campbell D, Theophglimproves measurements of respiratory
muscle efficiency, Chest 1996 Dec; 110(6): p. 437-414.

Division of Allergy and Immunology and Division of Pulmary and Critical Care Medicine, Department of
Medicine, School of Medicine, Allegheny University Hagfs-Hahnemann Division, Philadelphia, USA

Bell SC, Saunders MJ, Elborn JS, Shale DJ, Restinggeapenditure and oxygen cost of breathing in
patients with cystic fibrosis, Thorax 1996 Feb; 51(2): 126-131.
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Department of Internal Medicine, General Hospitadt®la, Italy.

Pinna GD, Maestri R, La Rovere MT, Gobbi E, Fanfull&fect of paced breathing on ventilatory and
cardiovascular variability parameters during short-tenmastigations of autonomic function, Am J Physiol
Heart Circ Physiol. 2006 Jan; 290(1): p.H424-433.

Departments of Biomedical Engineering, Cardiology, ABndumology, Salvatore Maugeri Foundation—
Institute of Care and Scientific Research, Scientifgtitute of Montescano, Montescano, Pavia, Italy

Pathak A, Velez-Roa S, Xhaét O, Najem B, van de BBrrirose-dependent effect of dobutamine on
chemoreflex activity in healthy volunteers, Br J (iharmacol. 2006 Sep; 62(3): p.272-279.
Department of Cardiology, Erasme University Hosplthdiversité Libre de Bruxelles, Bruxelles, Belgium

Gujic M, Houssiere A, Xhaét O, Argacha JF, Denewelldbseda A, Jespers P, Melot C, Naeije R, van de
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2.5 What about historical changes in the breathingf ordinary people?

Minute Ventilation, liters per min

Morm 1929 1939 1938 1950 1980s 90-95 1997 9899 Z000s
From 19805, each bar represents several medical studies

The table below represents results of 24 medical st{iteen 1929 until 2007). It tells us that before WW2
breathing rates of ordinary people were even less thanah. During last 2 decades ordinary people breathe
about 2 times more air than the medical norm.
Table 3. Historical changes in minute ventilation
(or minute breathing rates) at rest for normal subjects

i Minute N. of
Condition ventilation Age subjects Reference
Normal breathing 6 L/min 16 - Medical textbooks
Normal subjects 4.9 - 5 Griffith et al, 1929
Normal males 5.310.1 27-43 46 Shock et al, 1939
Normal females  4.6+0.1 27-43 40 Shock et al, 1939
Normal subjects  6.9+0.9 - 100 Matheson et al, 1950

|4

Normal subjects  9.1+4.5 31+7 11 Kassabian et al, 198
Normal subjects  8.1+2.1  42+14 11 D'Alonzo et al, 1987

Normal subjects  6.3+2.2 - 12 Pain et al, 1988
Normal males 13+3 40 (av.) 12 Clague et al, 1994
Normal subjects  9.2+2.5 347 13 Radwan et al, 1995
Normal subjects 15+4 28-34 12 Dahan et al, 1995
Normal subjects 12+4 5510 43 Clark et al, 1995
Normal subjects 1242 41+2 10 Tantucci et al, 1996
Normal subjects* 11+3 53+11 24 Clark et al, 1997
Normal subjects  8.1+0.4 34+2 63 Meessen et a,. 1997
Normal females 9.9 20-28 23 Han et al, 1997
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Normal males 15 20-28 a7 Han et al, 1997
Normal females 10 29-60 42 Han et al, 1997
Normal males 11 29-62 42 Han et al, 1997
Normal subjects 13+3 3616 10 Tantucci et al, 1997
Normal subjects 12+1 652 10 Epstein et al, 1996
Normal subjects 12+1 12-69 20 Bowler et al, 1998
Normal subjects 10+6 39+4 20 DelLorey et al, 1999
Normal seniors 12+4 70£3 14 DeLorey et al, 1999
Normal elderly* 14+3 88+2 11 DelLorey et al, 1999
Normal subjects 17+1 41+2 15 Tantucci et al, 2001
Normal subjects 10+0.5 - 10 Bell et al, 2005
Normal subjects  8.5+1.2 3048 69 Narkiewicz, 2006
Normal females 10+0.4 - 11 Ahuja et al, 2007
Normal subjects 12+2 6212 20 Travers et al, 2008

* When the average weight of the subjects was sigmifigalifferent from 70 kg, minute ventilation was
adjusted to the normal weight (70 kg) value.

Note that the results are inconsistent since theme &rict definition for “normal” or “control” subgs in
medical research. Consider a medical study with a gpbapthmatics. If the organizers of the study want to
see the effects of some medication or treatmetih@se asthmatics, the researchers may also selemti@a gr
of control subjects for comparison. These “contrabjects must be either asthma-free or they must be free
from any serious health problems and symptoms.

References for Table 3 (in the same order)
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3. Effects of overbreathing (hyperventilation)
3.1 Hypocapnia (or CO2 deficiency in the blood andells)

When a person starts to over-breathe or hypervenfdedathe more air per minute), blood oxygenation in
the lungs has a negligible increase. Why? During norneaitbing haemoglobin cells of the arterial blood
have 98-99% O2 saturation. Hence, more breathing canneageblood oxygenation to any significant
degree.

If a healthy person starts to breathe more or deepet,amhighe other effects,?

- More carbon dioxide is removed from the lungs with daelath and therefore the level of CO2 in the
lungs immediately decreases.

- In 1-2 minutes, the CO2 level falls below the norreakls in all the blood due to its circulation.

- In 3-5 minutes, due to CO2 diffusion, most cells of theéy(including vital organs and muscles)
experience lowered CO2 concentrations;

- In 15-20 minutes, the CO2 level in the brain is belbg/riorm due to a slower diffusion rate.

3.2 Vasoconstriction

As independent physiological studies found, hypocapnia (low €&@2entration in the arterial blood)
decreased perfusion of the following organs:

- brain (Fortune et al, 1995; Karlsson et al, 1994, Lieal,et995; Macey et al, 2007; Santiago & Edelman,
1986; Starling & Evans, 1968; Tsuda et al, 1987),

- heart (Coetzee et al, 1984; Foéx et al, 1979; Karldsaln E994; Okazaki et al, 1991; Okazaki et al, 1992;
Wexels et al, 1985),

- liver (Dutton et al, 1976; Fujita et al, 1989; Hughes €t @I9; Okazaki, 1989),

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

- spleen (Karlsson et al, 1994),

- colon (Gilmour et al, 1980).

Some abstracts of these studies are provided at therbottiis page.

What is the physiological mechanism of the reduced blawd tib vital organs? CO2 is a dilator of blood
vessels (arteries and arterioles). Arteries andialésrhave their own tiny smooth muscles that carstat
or dilate depending on CO2 concentrations. When we l@eathe, CO2 level in the arterial blood
decreases, blood vessels constrict and vital organdltiklerain, heart, kidneys, liver, stomach, spleen,
colon, etc.) get less blood supply.

Are there any related systemic effects? The stateesktblood vessels (arteries and arterioles) defiees th
total resistance to the systemic blood flow in the hubwdy. Hence, hypocapnia increases the strain on the
heart. Hence, breathing directly participates in reguiadf the heart rate. The father of cardiorespmato
physiology, Yale University Professor Yandell Hendersk8v3-1944), investigated this effect about a
century ago.

Among his numerous physiological studies, he performed Emests with anaesthetized dogs on

mechanical ventilation. The results were describddsmpublication "Acapnia and shock. - I. Carbon

dioxide as a factor in the regulation of the heag"rdn this article, published in 1908 in the American

Journal of Physiology, he wrote, "... we were enablaedgalate the heart to any desired rate from 40 or

fewer up to 200 or more beats per minute. The method waswepje. It depended on the manipulation of
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the hand bellows with which artificial respirationsvadministered... As the pulmonary ventilation insesh
or diminished the heart rate was correspondingly actetea retarded” (p.127, Henderson, 1908).

Other medical observations
Imagine that a person at rest starts to
hyperventilate or breathe very heavy and fast.
What would happen? The person would feel
dizzy and could faint or pass out. Why? It
cannot be due to too much oxygen, since thei
blood is almost fully saturated with O2 with
very shallow (or normal) breathing at rest.
This scan shows brain oxygenation in two
conditions: normal breathing and after 1 minuf
of hyperventilation. The red color represents t
most O2, dark blue the least. Brain oxygenatig
for overbreathing is reduced by 40%.
(Litchfield, 2003).

NORMAL BREATHING HYPERVENTILATION

This result is quoted in many medical textboo
(e.g., Starling & Evans, 1968) since the effect
well documented and has been confirmed by dozens of poyfakexperiments. According to the
Handbook of Physiology (Santiago & Edelman, 1986), cerdliwad flow decreases 2% for every mm Hg
decrease in CO2 pressure. Why?

Be observant. When you get a small bleeding cut or a wouliltem@ely hyperventilate and see if that can
help stop the bleeding. It should happen. As an alterngg@réorm comfortable breath holding and breathe
less and accumulate CO2. What would happen with your bigedit should increase.) Now you know what
to do after dental surgeries, brain traumas, and otle@&teats involving bleeding. It is natural for humans
and other animals to breathe heavily in such conditidesice, hyperventilation can be life saving in cases
of severe bleeding.

Why did Nature provide us with this physiological reactiasoconstriction due to hyperventilation?
Breathing is closely connected with blood flow to all Mdegans, sensitivity of the immune system,
permeability of cellular membranes, and many other fonst As soon as vital organs (the brain, heart,
stomach, kidneys, liver, etc.) are under stress (ché&mical, bacteriological, etc.), or inflammation, or
injury, the breathing gets heavier.

That helps to prevent:

- excessive bleeding (as in cases of open injuries, auiseb, etc.);

- quick spread of bacterial and viral infections;

- excessive amounts of toxic products in the blood fromedjuinfected, or polluted tissues;

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

All these preventive effects can save the life ofdfganism in the short run. At the same time, it is not

normal to be in a state of stress (chronic hyperveiatipall the time. Our breathing, if there is no
emergency, should be normal.
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3.3 Suppressed Bohr effect
Why do hemoglobin cells of the arterial blood releasegeryin the tissues, not in the arteries, or artesjole
or veins? Why is more oxygen released in those tissuée diuman body that produce more energy? These
processes depend on local CO2 content due to the Boljold@ohr effect). The effect was first described in
1904 by the Danish physiologist Christian Bohr (fathdiaafous physicist Niels Bohr). He stated that at
higher CO2 content in tissues (more acidic environméetyoglobin will bind to oxygen with less affinity.
Hence, those tissues that generate more CO2 withget oxygen from the blood.

There are many modern professional investigations devotetditus aspects of this effect (e.g., Braumann
et al, 1982; Boning et al, 1975; Bucci et al, 1985; Carter #08b; diBella et al, 1986; Dzhagarov et al,
1996; Grant et al, 1982; Grubb et al, 1979; Gersonde et al, 198€l&l&sWoodson, 1983; Jensen, 2004;
Kister et al, 1988; Kobayashi et al, 1989; Lapennas, 1983; Matthaly1979; Meyer et al, 1978; Tyuma,
1984; Winslow et al, 1985).

Hyperventilation or reduced CO2 tissue tension leadsrgpeed oxygen release and reduced oxygen
tension in tissues (Aarnoudse et al, 1981; Monday & TétreE@80; Gottstein et al, 1976). In order to
improve the release of oxygen by red blood cells, we regqoare CO2 in the cells and the whole body.
Hence, we should learn how to breathe less for letidy oxygenation.

References
Aarnoudse JG, Oeseburg B, Kwant G, Zwart A, Zijlstra,W@isjes HJ, Influence of variations in pH and
PCO2 on scalp tissue oxygen tension and carotid arterigeoxgnsion in the fetal lamb, Biol Neonate
1981; 40(5-6): p. 252-263.
Braumann KM, Boning D, Trost F, Bohr effect and slopehefdxygen dissociation curve after physical
training, J Appl Physiol. 1982 Jun; 52(6): p. 1524-1529.

Boning D, Schwiegart U, Tibes U, Hemmer B, Influencesxarcise and endurance training on the oxygen
dissociation curve of blood under in vivo and in vitro ctinds, Eur J Appl Physiol Occup Physiol. 1975;
34(1): p. 1-10.

Bucci E, Fronticelli C, Anion Bohr effect of human hegiobin, Biochemistry. 1985 Jan 15; 24(2): p. 371-
376.

Carter AM, Grgnlund J, Contribution of the Bohr effexcthe fall in fetal PO2 caused by maternal alkalosis,
J Perinat Med. 1985; 13(4): p.185-191.

diBella G, Scandariato G, Suriano O, Rizzo A, Oxygemigyfand Bohr effect responses to 2,3-
diphosphoglycerate in equine and human blood, Res Vel®% May; 60(3): p. 272-275.

Dzhagarov BM, Kruk NN, The alkaline Bohr effect: regigdatof O2 binding with triliganded hemoglobin
Hb(02)3 [Article in Russian] Biofizika. 1996 May-Jun; 41(3): p. @I&.

Gersonde K, Sick H, Overkamp M, Smith KM, Parish DWhBeffect in monomeric insect haemoglobins
controlled by O2 off-rate and modulated by haem-rotatidisairder, Eur J Biochem. 1986 Jun 2; 157(2): p.
393-404.

Copyrights: Artour Rakhimov 2009, PhD; www.NormalBreathing.com



-27-

Grant BJ, Influence of Bohr-Haldane effect on steadiesjas exchange, J Appl Physiol. 1982 May; 52(5):
p. 1330-1337.

Grubb B, Jones JH, Schmidt-Nielsen K, Avian cerebraldimw: influence of the Bohr effect on oxygen
supply, Am J Physiol. 1979 May; 236(5): p. H744-749.

Gottstein U, Zahn U, Held K, Gabriel FH, Textor T, gmoff W, Effect of hyperventilation on cerebral
blood flow and metabolism in man; continuous monitoringrtdrio-cerebral venous glucose differences
(author's transl) [Article in German], Klin Wochensch®76 Apr 15; 54(8): p. 373-381.

Hlastala MP, Woodson RD, Bohr effect data for bloodagdsulations, J Appl Physiol. 1983 Sep; 55(3): p.
1002-1007.

Jensen FB, Red blood cell pH, the Bohr effect, and atkhggenation-linked phenomena in blood O2 and
CO2 transport, Acta Physiol Scand. 2004 Nov; 182(3): p. 215-227.

Kister J, Marden MC, Bohn B, Poyart C, Functional praegof hemoglobin in human red cells: II.
Determination of the Bohr effect, Respir Physiol. 1988;38(3): p. 363-378.

Kobayashi H, Pelster B, Piiper J, Scheid P, Significaricbe Bohr effect for tissue oxygenation in a model
with counter-current blood flow, Respir Physiol. 1989 Jun; 76{3277-288.

Lapennas GN, The magnitude of the Bohr coefficientnagatfor oxygen delivery, Respir Physiol. 1983
Nov; 54(2): p.161-172.

Matthew JB, Hanania Gl, Gurd FR, Electrostatic effactsemoglobin: Bohr effect and ionic strength
dependence of individual groups, Biochemistry. 1979 May 15; 18§10928-1936.

Meyer M, Holle JP, Scheid P, Bohr effect induced by Ca®faed acid at various levels of O2 saturation
in duck blood, Pflugers Arch. 1978 Sep 29; 376(3): p. 237-240.

Monday LA, Tétreault L, Hyperventilation and vertigo,ruagoscope 1980 Jun; 90(6 Pt 1): p.1003-1010.
Tyuma |, The Bohr effect and the Haldane effect in dnitnemoglobin, Jpn J Physiol. 1984; 34(2): p.205-
216.

Winslow RM, Monge C, Winslow NJ, Gibson CG, WhittembdryNormal whole blood Bohr effect in
Peruvian natives of high altitude, Respir Physiol. 1985 Au@)6p( 197-208.

3.4 Less oxygen for cells
Summarizing these physiological facts, we conclude:
1. Hyperventilation cannot increase O2 content in ttexial blood to any significant degree (normal
hemoglobin saturation is about 98%), but it reduces COZeatrations in all cells and the blood.
2. Hypocapnia (or CO2 deficiency) leads to constrictibbl@od vessels and that reduces blood supply to
vital organs of the human body.
3. Hypocapnia (or CO2 deficiency) also leads to suppresskdedfect that causes further reduction in
cellular oxygen delivery.

Hence, the more one breathes, the less oxygen is providedvital organs.

The discussed effects of CO2-deficiency (hyperventilatianplood circulation and oxygen transport are
summarized on the graphs on the next page.
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3.5 Other hypocapnia-related abnormalities

Among other effects of CO2 deficiency are:

- abnormal excitability and irritability of nerve celle.g., Brown, 1953; Krnjevic, 1965; Balestrino &

Somjen, 1988; Huttunen et al, 1999);

- irritable state of muscles (muscular tension) (Bro®#953; Hudlicka, 1973);

- bronchoconstriction (or reduced diameter of airwaysstg wheezing and sensations of breathlessness and
suffocation) (Sterling, 1968);

- abnormalities with ions in blood plasma and other lgdtiids (Carryer, 1947);

- innumerable abnormalities in chemical reactions inmghsynthesis of amino acids, lipids (fats),
carbohydrates, hormones, messengers, cells of thenmaystem, etc.

Dr. Brown in his article “Physiological effects of hypentilation” analyzed almost 300 professional studies
and stated, “Studies designed to determine the effects pbtude/perventilation on nerve and muscle
have been consistent in their finding on increaset@lmitity” (Brown, 1953).

Other authors (Balestrino & Somjen, 1988; Huttunen €t89) also concluded that increased CO2 pressure
generally reduces cortical excitability, while hyperviation "leads to spontaneous and asynchronous firing
of cortical neurons” (Huttunen et. al., 1999).
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4. How to measure breathing and oxygenation

4.1 How to measure the CP (the index of oxygenatipn

Measurement of the CP (control pause)
Sit down and rest for 5-7 minutes. Completely relayailir muscles, including the
breathing muscles. This relaxation produces natural spantamxhalation (breathing
out). Pinch your nose at the end of this exhalationcaneht your CP (breath holding
time) in seconds. Keep the nose pinched until you expexithe first desire to breathe, 50
that, after you release the fingers, you can resumeugual breathing (in the same way
as you were breathing just before you started to hold yeathy. Do not extend breath
holding too long. You should not gasp for air or open yooutim afterwards. The test
should be easy and must not cause you stress becaases itat interfere with your
breathing.

Look at the diagram below: after the test you can cawatbdy breathe as before the test.

Now one can easily define their own health stateamnaoment of time. Since breathing and body
oxygenation vary throughout the day, one’s health parasiate usually worse during early morning hours
and the MCP (morning Control Pause), according to Dr.y&otand his colleagues, is the main parameter
that reflects personal health state. The MCP teing as the first thing in the morning, while lying in bed.
It is important for future success, to write down your®i€very day. (The daily log is provided in Chapter 7
or can be downloaded from the website.)

The CP is the simplest and most accurate test of perpysical health for well over 97% of people. This
physiological fact has been confirmed by many professgtndies and experiences of thousands of
formerly-sick people who recovered their health usingtiag retraining.

Consider this graph with bars that summarize data fromd&endent medical publications. Each bar
represents one physiological study with the title eftftbalth condition studied and the number of patients (i
brackets). The normal CP is about 40 seconds (theltdugeoar). Shorter red bars corresponds to diseases
states.
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(Note. For example, the first red bar on the left repmés a medical study in which it was found that 95
patients with hypertension had, on average, 12 secommg/@én in the body instead of normal 40 seconds.)

We can also easily observe here that the oxygenatimx correlates well with severity of the seveadtyhe
disease for asthma and heart patients. For examptgidnal heart disease corresponds to about 5 seconds
of oxygen in the body, moderate heart disease (class @ddsification) to about 10 second CP, and light
forms of heart disease to about 15 seconds. Simikstizmatics who experience symptoms have about 10
seconds of oxygen. In between attacks (or in stableitamms), asthmatics usually have about a 15 second
CP. If they get up to a 20 second CP, they do not experadest tightness, wheezing, blocked nose and
other pathological effects.

In both cases, asthma and heart disease, patientslyedenaot require any medication and do not
experience any negative symptoms, if their CP is abowe@0nds 24/7. The same observation has been
found for bronchitis, sinusitis, chronic fatigue, eczeamlepsy and many other disorders.

Hence, the first goal for most patients, in ordegeb more stable health and reasonable well-being isvi® ha
over 20 second CP 24/7.

The CP test not only defines oxygenation of the humaly,bbalso tells us about your minute ventilation

(or how much you breathe). If you have normal breathiagyr €P should be about 40 seconds. If your CP is
about 20 seconds, you breathe for 2 people. If your CP9eddhds, you breathe 4 times more than the
norm. Hence, if you learn and practice some exertisgsncrease your body CO2 content and try to
breathe less 24/7, your CP will grow and your healthimgtirove.

References for the graph (in the same order)
Ayman D, Goldshine AD, The breath-holding test. A singtédard stimulus of blood pressure, Archives
of Intern Medicine 1939, 63; p. 899-906.

Copyrights: Artour Rakhimov 2009, PhD; www.NormalBreathing.com



-32-

Friedman M, Studies concerning the aetiology and pathsgeokneurocirculatory asthenia Ill. The
cardiovascular manifestations of neurocirculatoryexsth Am Heart J 1945; 30, 378-391.

Mirsky I A, Lipman E, Grinker R R, Breath-holdingrte in anxiety state, Federation proceedings 1946; 5: p.
74.

Kohn RM & Cutcher B, Breath-holding time in the screerforgrehabilitation potential of cardiac patients,
Scand J Rehabil Med 1970; 2(2): p. 105-107.

Davidson JT, Whipp BJ, Wasserman K, Koyal SN, LuglianRBle of the carotid bodies in breath-holding,
New England Journal of Medicine 1974 April 11; 290(15): p. 819-822.

Perez-Padilla R, Cervantes D, Chapela R, Selmanadindrof breathlessness at rest during acute asthma:
correlation with spirometry and usefulness of breatliihg time, Rev Invest Clin 1989 Jul-Sep; 41(3): p.
209-213.

Zandbergen J, Strahm M, Pols H, Griez EJ, Breathitnpid panic disorder, Compar Psychiatry 1992 Jan-
Feb; 33(1): p. 47-51.

Gay SB, Sistrom C1L, Holder CA, Suratt PM, Breath-imgccapability of adults. Implications for spiral
computed tomography, fast-acquisition magnetic resonaragng), and angiography, Invest Radiol 1994
Sep; 29(9): p. 848-851.

Asmundson GJ & Stein MB, Triggering the false suffaraalarm in panic disorder patients by using a
voluntary breath-holding procedure, Am J Psychiatry 1994 F&lf2): p. 264-266.

Taskar V, Clayton N, Atkins M, Shaheen Z, Stone P, Wookl@, Breath-holding time in normal subjects,
snorers, and sleep apnea patients, Chest 1995 Apr; 107(4): p. 959-962.

Marks B, Mitchell DG, Simelaro JP, Breath-holdinghealthy and pulmonary-compromised populations:
effects of hyperventilation and oxygen inspiration, J MBRgson Imaging 1997 May-Jun; 7(3): p. 595-597.

Nannini LJ, Zaietta GA, Guerrera AJ, Varela JA, FedenAM, Flores DM, Breath-holding test in subjects
with near-fatal asthma. A new index for dyspnea peroepRespiratory Medicine 2007, 101; p.246-253.

4.2 MCP (morning CP): your main health parameter
Physiological, medical and epidemiological studies ltd&arly shown that people with severe forms of
heart disease, asthma, COPD, epilepsy, and many otlditiaos are most likely to die during early
morning hours (4-7 am), when their breathing is the hetayiedy oxygenation is critically low, and the CP
is the shortest (about 5 seconds or less). Yoursassiigate relevant quotes and observations of western
medical doctors on the webpage “Morning Hyperventilationiny.normalbreathing.com/index-
MorningHV.php or by watching my Google video-cliplow we breathe in the morning”

Most people also experience the shortest CPs duringrearlying hours and feel worst in the morning after
waking up. Practical observations of Buteyko breathing sxadimave confirmed that, indeed, in most
people, up to 80% or more, their CPs significantly drops (@t®econds or even more) during the night.

There are many causes that contribute to this Morning Mgpglation effect. However, the very first aim

for each person is to identify the presence and egfehis problem. How? Measure your CP immediately
after waking up in the morning. As soon as you open yols, égfore getting out of the bed, do the stress-
free breath holding time test. Have a ticking or otthackcor watch nearby to help you define your breathing
rate during last hours of sleep. The MCP (morning copttake) is the most important parameter of your
physiological health.
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4.3 Buteyko Table of Health Zones

Based on hundreds of medical studies, it is possible to suthge the following effects take place with the
progression of a chronic disease:

- we breathe more air (minute ventilation increases)

- breathing frequency becomes higher;

- breathing becomes deeper (tidal volume increases);

- CO2 content in blood decreases;

- CP becomes shorter;

- body oxygenation decreases;

- heart rate increases, etc.

These effects are reflected in the Buteyko Table ofthi&anes.

0,

Hs‘fgt';h brggtii‘r)lfg Degree | Pulse| Rf ng AP | cP | MP
5 48 | 3| 75| 16| 184 210
Super- 4 50 | 4| 7.4 12| 154 190
conen | Shallow 3 52 | 5| 73| 9| 12d 170
2 55 | 6| 71| 7| 104 150

1 57 | 7| 68| 5| 80 12(

Normal Normal - 60 8 6.5 4 60 90
1 65 | 10| 6.0| 3| 50 75

2 70 | 12| 55| 2| 40/ 60

. 3 75 | 15] 50| -| 30| 50
Disease Deep 4 80 | 20] 45| -| 20| 40
5 90 | 26| 40| -| 10/ 20

6 100 | 30| 35| -| 5| 10

Table comments: Pulse — heart rate in 1 minute (all ptEamare measured at rest); Rf — respiratory
frequency in one minute (number of inhalations or extwiatin one minute); % CO2 - %CO2 in alveoli of
the lungs (*or arterial blood if there is no mismatddp - the Automatic Pause or natural delay in breathing
after exhalation (*during unconscious breathing); CP - theti©l Pause, breath holding time after usual
exhalation and until first distress; WP - Willful Pausegath holding time from the first distress until the
limit (after it, make frequent, but small inhalations le@tbreathing through a slightly pinched nose); MP (the
Maximum Pause, the sum of the CP and WP.

* Note about pulse: Not all people have greatly increasad hates, as is provided by this table, when
parameters are at the bottom of the table or theira@&®®bw. Some categories of people with less than 20
second CP can have a resting pulse of around 60 - 70. Howereased heart rate for lower CPs is a
feature of, for example, heart patients and patierts seivere asthma. During the 1960's, when conducting
his research, and later, Buteyko and his colleagues appdédiuteyko breathing retraining program mainly
for heart and asthma patients, who were mostly hdizeitbwith frequent deficiencies in blood cortisol
levels.

/ This version is based on Buteyko KP, The method of volitionahation of deep breathing [English
translation of the Small Buteyko Manual], Voskresensk, 1994.
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Dr. Buteyko developed this table during 1960s, after analyzindrada of sick and healthy people in his
respiratory laboratory, and presented it during his Ledturthe leading scientists at the Moscow State
University in 1969. The Table reflects the health of his enoms hospitalized and severely sick patients,
who started their journey for health at the verydiotbf the table and climbed up, sometimes to the very top
of the table.

The middle row of the table corresponds to normal heBlelow this row are 7 zones corresponding to
disease. The borders for these zones are givendy</ (from normal down to “minus 6-th” degree). Five
zones of super-health are above the middle row. Latusfiiom the very bottom of this table and work up.

Terminally sick and critically ill patients during acute stages
The lowest row of this table corresponds to severekyand terminally ill patients in critical conditions.
When people are at the risk of dying, the table predists D00 beats per minute for their heart rate, over 30
breaths per minute for respiratory frequency, less 3 CO2 in the alveoli of the lungs. The CP (Control
Pause or stress-free breath holding time after usualatiximg is less than 5 seconds.

Terminally sick and critically ill patients in more stable conditions
The next row from the bottom corresponds to sevesiekyand terminally ill patients in stable conditions.
Typical heart rates of such people are above 90 beatsipete (sitting at rest). Respiratory rate (or
breathing frequency) is above 26 breaths per minute a&r&D2 concentration in alveoli of the lungs is no
more than 4%. There is no automatic pause (period ofeadtbng after exhalation). The Control Pause is
less than 10 seconds, while the Maximum Pause is las2thseconds. (Numerous medical studies
confirmed that over 90% of patients with chronic dise@s#sed die in conditions of severe
hyperventilation, while their heart rate and respinafogquency become much higher than the norms.
Quotes and exact numbers from such studies can be found welmite in relation to heart disease, asthma,
cancer, and many other conditions.)

These patients usually require numerous types of mezhdat prevent their multiple symptoms and
complaints. Due to heavy labored breathing, dyspnea, andddy oxygenation at rest, walking is hard and
climbing stairs is often impossible. Most of the timaspent in bed, since even sitting requires effort.
Sleep is dreadful since breathing and symptoms get much afbesdéransition into a horizontal position.
Early morning hours (4-7 am) is the time when these matere most likely to die from heart attack, stoke,
asthma attack, or complications from cancer, diabatesmany other pathologies.

Patients with moderate degree of their disease
The next row (“minus 4-th” degree of health) correspoodsatients whose life is not threatened at the
moment, but their main concern are symptoms. Peoptemilt asthma, heart disease, diabetes, initial
stages of cancer, and many other chronic disorderdl andldas zone. Taking medication is the normal
feature for most of these people.

As we see from the table, heart rate for these fatiemies from 80 to 90 beats per minute. Breathing
frequency is between 20 and 26 breaths per minute (theahedien is 12, while doctor Buteyko’s norm is
8 breaths per minute at rest). CO2 concentration imklwéthe lungs is between 4.0 and 4.5%. The CP is
between 10 and 20 seconds.

Physical exercise is very hard, since even fast walldaglts in very heavy breathing through the mouth,
exhaustion, and worsening of symptoms. Complains abogtiéatire normal. All these symptoms are often
so debilitating that they interfere with normal lifiedathe ability to work, analyze information, care about
others, etc. Living in the chronic state of stress andgopreoccupied with one’s own miserable health are
normal, while efficiency and performance in various si@aience, arts, sports, etc.) are compromised.
Sitting in armchairs or soft couches is the most fd@qgosture.
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Parameters of these people get worse during early moraurg tith corresponding worsening of
symptoms. Many sufferers get less than 10 secondsegandihning CP with all effects accompanying the
last stage of the disease.

Most modern people
Most modern healthy people have between 20 and 30 secohte@g®, they are going to be in the third
row from the bottom (“minus 3-rd” degree of health). Whliere is no need for taking medication in this
zone, numerous health pathologies are frequent. Tlaieseo gastrointestinal disorders (gastritis, I1BS,,IBD
etc.), musculoskeletal problems (arthritis, osteopsy@sc.), hormonal and metabolic problems (mild
obesity, light diabetes), initial stages of cancer, aadynothers.

Standing for many hours is hard and they prefer to sitnfust part of the day. Physical performance after
meals is very poor since respiratory and cardiovaspakameters can shift to the lower zone. The lefvel o
energy and physical desire to work are low. The over&kditain easily invents excuses for laziness.
Morning parameters are much worse (less than a 20 s&fndith all effects that are present for thiseon
Normal health
As we continue to climb up the table, the next rowesponds to the norms. The row “minus 2" reflects
international norms for breathing: breathing frequerfci2obreaths per minute; 5.5 % for CO2
concentrations in the alveoli of the lungs (about 44 IHg); 40 second CP and 70 beats per minute for heart
rate. People with normal health naturally have aafled “automatic pause” or period of no breathing (total
relaxation of all respiratory muscles after each eatial) during their unconscious breathing. The duration
of the automatic pause is about 2 seconds.

People with normal health are able to run with strintigal breathing, safely take a cold shower (if they
follow certain other rules), have good quality sleep, aad@asonably able to function on the social level
(family, community, workplace, etc.).

Buteyko norms
Dr. Buteyko suggested his own standards for health sotieatan be free from about 200 chronic
conditions. As we see in the table, healthy peopleldimave a breathing frequency of no more than 8
breaths per minute at rest, more than 60 second CP6®%rCO2, less than 60 beats per min for heart rate,
and at least 4 seconds for the automatic pause.

At this stage people enjoy and even crave physical activitgy are full of energy (when they have a
normal blood glucose level). Standing throughout the sl@asy and natural. Sleep is less than 5 hours and
early morning parameters are not worse than evening Ali¢issues of the body are histologically normal
(or in accordance with medical books), while chroniotisrs are impossible.

Stages that correspond to super-health
Buteyko also identified 5 stages that correspond to supehh@&adinsition to the next row above the norm
triggers certain biochemical processes and the appearhlust abilities of the human body, including
ability to digest wider varieties of fibers, painless dhiiith, production of antibodies in saliva that prevent
cavities and the formation of plague (no need to visitistsnt-2 times every year), and some other effects.

Buteyko generalized this table to a wide variety of coowkt (heart disease, cancer, diabetes, asthma, and

many others). He considered this table as an importamveiscsince he applied for a patent. His patent
application is provided below.
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(54METHOD OF ASSESSMENT OF HUMAN HEALTH

(57) Abstract:

1. The method of assessing human health, including theitaefiof the parameters of functiol
systems and calculation of health indicators baseti@aliove parameters other than thbsg forn
the contingent of the surveyed people who determine tremeder information by measuring
breath holding time of the person after a usual exhalagdore the first inhalation without followil
disturbances in breathing, and then deternaind record the basic parameters of main funct
systems, and each of them is compared with the infaynztparameter of the investigated pel
and obtain the parameter, which is a marker of majoctional systems and / or indicator of hui
health, create a method to assess health through establisluhém scale, while comparing 1
actual values of each parameter of health survey Wwémbrmal value, and based on the rece

data, health groups can be formed.

2. The method, according to Bgraph 1, but is different in that the scale of heladit five categorie
with a positive sign that characterize the healthiustaf people with different levels of super-
endurance and seven categories with a negative sign, atlrachcterize the staté jpoor health anc
or disease in humans with varying degrees of diseasatgeve
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5. How to increase CO2 and CP
5.1 Methods suggested by K. P. Buteyko

There were 2 methods or types of exercise suggested Butyko in order to temporarily boost CO2
content in the human body: 1) physical exercise; amdd)ced breathing exercise.

During these activities CO2 content in the lungs, bloatather cells is higher than at rest and we get a
stronger desire to breathe (air hunger). If we aretaltielerate this air hunger and relax for a certiane t
(from 5 minutes to about 2 hours), our body triggers thptatian of the breathing centre to lighter
breathing and higher CO2 concentrations in cells and tisdteghe session. It is not the activity itselif b
rather the after-effects of the activity that havedcnalyzed for health benefits. When breathing becomes
lighter, the final CP (Control Pause after the briegtsession or physical exercise) is higher, indicating
favorable adaptations of the respiratory centre. (Naethe CP usually does not increase after rigorous
physical exercise. Physical exercise has a definiteigmsitfect only on the next morning CP, which is the
main parameter of health for the Buteyko method.)

5.2 Breathing devices

Any breathing device or an apparatus that

resists to air flow and/or traps part of the

inhaled air for the next inhalation will change

the air composition in the alveoli of the lungs
and blood. If the person does not try deliberate overbreptnd can relax
instead of panic, then any device or apparatus will incredqsded CO2
(hypercapnia) and reduce inhaled O2 content (hypoxia) producirtivposi
effects on all systems of the human organism.

Consider a simple dust mask and a surgical mask. Botthhrgat
devices create resistance to air flow and trap somdegkha with
very large CO2 content. Breathing becomes slower anbtlylig
deeper, but the body CO2 content gets higher. (Nasahbrgat
increase the body CO2 content in comparison with mbrgéthing
due to the same principle: greater resistance to air)fldence,
alveolar CO2 gets slightly higher, while O2 concentratoreduced.

Similar effects (higher CO2 and hypoxia in the lungs wihsequent adaptation of
the breathing centre) takes place during paper rebreathpagudar technique known
for 2-3 centuries and used by young artists in theateosedop&rformance in order to
prevent nervousness and stage fear and to reduce panic.

Another type of exercise, with large

temporary CO2 increase, is running with

gas masks (those heavy gas masks with

carbon filters which are used in the

military services). During Soviet times there were many

legendary stories from young rookies about their dramatic

health improvements after having daily runs (up to 10 km!),

while wearing such breathing devices. Obviously, if one would

be able to tolerate such an ordeal, it should lead ge lelhanges

in the direction of less breathing and better health.
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From a physiological viewpoint, when using these breattiéwices we tolerate higher arterial CO2 levels
than arterial CO2 values present at rest. The lomgeuse of the device and the larger the change, the higher
the final change in the arterial CO2 after the ses3Mimich devices are going to produce stronger effects?
Clearly, the effects of a dust mask, surgical mask and fageare quite small since we hardly notice any

air hunger. However, when we exercise and use, fangbea a “PowerLung” or gas mask, while running,

we experience stronger air hunger. Both devices creatgstesistance to our breathing. Hence, the effects
of these devices during physical exercise can be madnegas

5.3 Are deep breathing and mouth breathing alwaysd?
“And finally one should not confuse the following coneepte are speaking about breathing, which goes on
day and night, about our basal breathing, foundatiorieof\Meanwhile, the system of yogi has separate
breathing exercises. Therefore, it is practically uningrdrtor us how and what you do: feet upwards or
downwards, through the right or left nostril, or by tigh left side. We are interested in where you will
arrive as a result of these exercises. If carboxidioincreases, and breathing decreases, with each day, th
this will ensure the transition of man into a super-entteatate...’'Dr. Buteyko's lecture in the Moscow
State University on 9 December 1969

“... The diver does about 100 dives 2 minutes each; for 200 miaut@&ours he is under water [every

day]. This is most active work. But this is not that impot. It is how he breathes the other 21 hours, instead
of those 3 hours. If he breathes deeply, then hebeieverely sick and will die. And if he breathes

normally, he will somehow endure 3 hours. The key igmtte dive, but in the way the person breathes day
and night. First, what is the basal breathinD?” Buteyko’s lecture in the Moscow State University®
December 1969

Is deep breathing (or large minute ventilation) always eiangs or disadvantageous for health? During
physical exercise our breathing rate is also very largedq 100-150 L/min), but CO2 in the lungs and

arterial blood increases, as in the case of nasalhimgaduring physical exercise, causing gradual adaptation
of the breathing centre to higher CO2 values. (This isrtéi@ mechanism, according to Dr. Buteyko why
physical exercise is good for our health.) Buteyko also taugythat we are biochemical machines, not
mechanical ones. In his words, a rigid approach to brea{tany deep breathing is bad”) is silly. Most
importantly, we should see what is going on with the €@&ent in the human organism after training.
Hence, we should find changes in the CP before and adtdaréiathing session.

The same ideas should be applied to mouth breathing. Dudothrbreathing in normal life, alveolar CO2
content drops and nitric oxide is not inhaled in the luBgsk people, due to abnormal parameters of their
breathing pattern (fast exhalations and absence of the@uic pause), have greatly reduced NO (nitric
oxide) intake. With healthy people, main NO accumuratakes place during automatic pauses so that they
can inhale it in after the automatic pause.

Let us consider what is going on with these parame®®2 (@and NO) during mouth breathing through some
device. If the device can trap a portion of the air exhdleen this CO2 can be inhaled in during the next
inspiration. Hence, breathing devices (paper bags, gas ndasksnasks, etc.) increase CO2 content in the
blood and in all cells of the human body.

If the person does active inhalations through the mavliite wearing or using the breathing device, then a
small portion of the air (about 5-10% at least) williblealed through the nose involuntarily. Hence, the
person will inhale NO that has been accumulated imdisal passages during the automatic pause and slow
inhalation through the mouth. If the person uses nasal dlip& oxide will be retained in sinuses and most
likely get diffused through mucosal surfaces into the blvedm. (Heart patients normally take
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nitroglycerine, which is converted in the body into NOblingually, i.e. under the tongue. It should not be a
problem for NO to diffuse through mucosal membranes.)

Therefore, mouth breathing through the device should waluge any negative effects even during the
breathing session. Finally, when various breathing exerargggracticed, it is necessary to consider the
after-effects of these breathing exercises on the p@i@meters of the human organism: most of all, atsang
in the CP and heart rate. This is exactly what Buteglkught us: consider changes in basal breathing or
breathing that is going on unconsciously, the remaining 23 Ipaurday.

5.4 Factors for success: knowledge, direction andtaude
Clear understanding of the goals of breathing retraining@sradcessary for success. A student may practice
the best breathing exercises for 1-2 hours every dayf thig student, after a breathing session, goes to
neighbors and spends 2 hours talking non-stop about feelingafpexathe session, and thus
hyperventilating, he or she will not get any positive ¢jgnin their breathing, since the goal of the breathing
retraining is to change the breathing pattern or our uncurs¢basal) breathing.

For those students, who learned the foundations of the IRutegthod and are aware about CO2 effects,
body oxygenation, CP measurement, and main life-fgkors, the result will be totally different sinceyh
will try, even unconsciously, to maintain light edwgathing patterns after the session. It is not theenaf
the device, or type of the session, or miracles hida¢nei device, but what the student is going to do with
his or her breathing after the session that also defimeelasting changes or final outcomes.

The general emotions or attitudes of the person towaeddgHhing retraining, including perception of one’s
own abilities, skills, body, and many other relateddes; will greatly influence the general progress.
Simplicity, a business-oriented approach, modesty, anéyeremnce will definitely help to have better long-
term results.

5.5 Restrictions, limits, and temporary contraindi@tions

For people with transplanted organs

You should not have more than 30 seconds for your CRe(pt#y less than 27 s) at any time of the day to
prevent rejection of the transplanted organs. Whe&Ehgets more than 30 seconds (it corresponds to
transition to the next health zone according to theya Table of Health Zones), the immune system
becomes more sensitive to foreign tissues and cellseanthgnch an attack on these tissues in the attempt to
repair them.

For people in life-threatening situations
Modern EM (Emergency Medicine) professionals developed macgessful and useful methods and
techniques for people in critical care and life-threatestates. Breathing retraining cannot replace these
techniques (CPR, breathing pure oxygen, etc.) when peoplmemascious or are unable to have a good
control of their actions. Breathing exercises cannatkdyistop progression of metastasizing cancer.
Acute stages (exacerbations) of life-threatening conditior{gfarct, stroke, cardiac ischemia, severe
asthma attack, metastasizing cancer, septic shock, rauwtigan failure, near-death experience, etc.)

Later, when one’s state is stabilized, the persorstaahbreathing exercises and apply those exercises that
correspond to their new health state.

For people with acute bleeding injuries and brain traunas
Hyperventilation is a normal and useful reaction todileg injuries. Reduced CO2 content in the blood
decreases blood flow to vital organs and other tissuggdfuman body. This prevents excessive blood
losses and can save one’s life. Emergency professiemah coined a term “permissive hyperventilation”
that is used for people with, for example, brain traurence, one should not reduce or restrict their
breathing in cases of existing brain traumas and acutditdemjuries.

Copyrights: Artour Rakhimov 2009, PhD; www.NormalBreathing.com



-40 -
For people with blood clots

Reduced breathing dilates arteries and arterioles and malesthlnner so that an existing blood clot could
get loose and travel via the blood. The released cloteay blood flow through the artery leading to the
brain or heart muscle and cause death. Hence, a peitom lood clot will benefit only from defensive
measures in relation to breathing retraining (preventid@Ptirops due to mouth breathing, sleeping on
one’s back, correct posture, etc.). These defensinat@s prevent periods of hyperventilation that make
blood thicker and the clot larger. Later, when the iglalissolved or removed, the person can follow the
program of breathing retraining adjusted to their new hasdtie.

For people with loss of CO2 sensitivity
Loss of CO2 sensitivity takes place due to near deathrierpe, carotid bodies removed, denervation of
respiratory muscles (there are medical publicatiotis breath holding test results for all these situaion
and life-style and environmental causes for geneticaflgipposed people (lack of deep stages of sleep,
cortisol deficiency, calcium deficiency, EFA deficiencyagnesium deficiency, zinc deficiency, too low
blood glucose, hyper and hypothermia, allergic reactiong, et

Practically, the last case (life-style and environmetcdakes for genetically predisposed people) is the most
frequent one. It can be episodic or chronic (for dayseeks). Many heart patients (they are predisposed to
loss of CO2 sensitivity) can be driven into this stédtdhey use pauses, even the CP only, indiscrimipatel
The CP reflects their health, but they can feel wafser it; and repetitive pauses or just one MP cah lea
them in a state with no CO2 sensitivity.

When the person has experienced loss of CO2 sensithaty,CPs do not reflect their health anymore.
Generally, the CP reflects personal health for o®7é6 of people, but these people (with sensitivity to CO2
absent) can have disproportionally high CPs. For exgraeudent has 45 second CP (can be even up to 50-
60 s), but his other symptoms are: irregular and visiblerugpest breathing, high blood pressure (or

asthma), poor and long sleep (over 8 hours), low enevgy; ketc, so that his clinical picture corresponds to
about 15-20 second CP.

Such students require restoration of normal environmanthbther parameters in order to restore normal
CO2 sensitivity. Depending on the severity of the curseaite, these students require a special program
based on their ability to have positive changes afparicular exercise.

For example, in the most severe cases a simpleatea/meditation exercise (with no breathing contcai
cause higher heart rates and lower CPs. When the monditless severe, students can successfully meditate
or practice relaxation only, but any attempt to redueathing or to breathe through a breathing device
could lead to a worsened health state.

For pregnant women
The main danger for pregnancy is spontaneous abortion dudlegnsing reaction due to very fast CP
progress. For example, a pregnant woman starts wailt d12-15 second CP and achieves 35-40 second CP
in 4-6 days due to intensive breathing retraining. The immysters becomes highly sensitive to abnormal
tissues and is able to reject transplanted organs, asns@&ered above. Similarly, the immune system at
higher CPs can easily reject an embryo at the siia¢@ it is not yet attached to the womb of the moftrex
first trimester of the pregnancy). The chances of sp@ous abortion are much higher, if the growing
embryo accumulated medical drugs or if the mother had taking medication before and after getting
pregnant.

In order to prevent this, women should have a defensogram of breathing retraining based on prevention
of CP losses (episodes of hyperventilation) due to otiagganouth breathing, poor posture, morning
hyperventilation, etc. The rate of CP progress shouldbed:
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- for women who used medical drugs or were exposed to theimicals by 2 seconds in one week;
- for other pregnant women by 3 seconds in one week.

For type 2 diabetics
Intensive breathing sessions and quick CP growth increasedhnism’s sensitivity to circulating insulin
and increase production of its own insulin due to betteupieri and oxygenation of the pancreas. This can
happen due to a single breathing session or due to a fagp@kh within hours or days of first lessons.
Hence, taking the same insulin dose can easily lead taylygamic shock, which is potentially fatal. In
order to prevent these complications, the student should:
1) eat a small snack immediately after a breathinga@essiprevent a drop in blood glucose level,
2) adjust daily insulin requirements to their currentesby having good blood glucose control (periodic
measurements), consulting their GP or family physiolaendocrinologist about decreased blood glucose
values, and asking them about reduced insulin intake.

Most diabetics, when they have the cooperation of theiods, can safely decrease their insulin intake
about 2 times after they start their program of ltmeatretraining described below.

For heart disease, migraine headaches, or panic attacks partits
Depending on the severity and type of the condition antesother factors, many of these patients can
worsen their health state if they try very intendiveathing sessions accompanied by quick CO2 increase.
For example, breath holds can trigger negative caadmyar changes. Note that other groups of people can
do breath holds without any negative effects, but blosdels of heart patients can constrict due to sudden
hypoxia. This effect was known to Dr. K. Buteyko who disat it in his medical publication in the 1960’s.

Therefore, when these patients have less than 20&®rthey have 2 choices.

1. Inhale air through the nose and exhale through théhomgalevice.

2. Breathe in and out through the device but use a devibeawiery small volume for the plastic tube (no
more than 50 ml). This can be achieved by using a verywaniestic bottle.

In both cases, their breathing should remain regular r@getio holds).

Later, when their CPs are more than 20 seconds, shedents can try a common breathing session with no
air hunger and a comfortable state of well-being duringgeKeecise. When they get over 30 second CP, no
restrictions are necessary and they can join the graiup in further breathing normalization.

Heart disease(aortic aneurysms; angina pectoris; arrhythmia; atleéresis (plaque buildup);
cardiomyopathy; ciliary arhythmia (cardiac fibrillatiprchest pain (angina pectoris); high cholesterol;
chronic ischemia; congenital heart disease; congestas fadure; coronary artery disease; endocarditis;
extrasystole; heart murmurs; hypertension; hypertrophdiaayopathy; pericarditis; postmyocardial
infarction; stroke; tachnycardia)

Migraine headaches and panic attacks

For people with respiratory disorders involving lungs
These groups of people should be gentle in relatioreio damaged lungs tissue. Intensive mechanical
stimulation of their lungs (in terms of amplitude antbegy of inhalation and exhalations) during initial
stages of learning should be avoided. Later, they can graduaiéase these parameters. This relates to
people with:
Respiratory disorders involving the lungs(asthma, bronchitis, COPD, emphysema, cystic fibrosi
pneumonia, tuberculosis; pulmonary edema; etc.)

Hence, they should avoid any fast inhalation and exbaktas well as maximum inflations and deflations
of their lungs. All exercises are done in a comfadavay with good care for the current abilities ofithe
lungs.
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6. How to make and try DIY breathing device

6.1 Required parts and assembling
The image on the right side shows a DIY breathing dethae
is ready to use. (The pens are there to show the sttie
objects and for recording your progress every day.)

The required parts to construct your personal DIY breathing
device are:

1) A glass jar or plastic container;

2) Upper part of a plastic bottle;

3) A cap with a small round hole from the same plastic
bottle;

4) Vinyl tubing (20-25 cm long or even more; 4-10 mm in
inner diameter depending on your CP).

Let us consider all these parts and their parametensiia detail.

A glass jar or plastic container
The glass jar will have a small amount of water (al29-40 ml) at the bottom so that you can inhale and
exhale while breathing only through water. (This device @aunded as an inhaler.)

Instead of 500 ml glass jar, you can use a plastic cantalwo
examples are shown on the left. Make sure that ba¢iom is quite
flat and that their bottom surface area is not vargd. If the surface
area is too large, then, during inhalation most of themati| be
collected in the plastic bottle, and water drops coutdyemove into
the vinyl tube and reach your mouth. There is no dangett isut
better to focus on the breathing and not worry abouivdter getting
into your mouth.

Let us now focus on the other parts of the device. Thegs
are shown here on the right.

Upper part of a plastic bottle
In most households, it is easy to find an ordinargtpia
bottle (about 500-600 ml are the most popular ones). This
bottle has to be cut along a circular diameter sothigatop
part of the bottle will have about 200-250 ml of volu . |

Do not try to make the cut perfect. Sometimes, the giectd
will result in the “sealing effect”. You will not bebke to take
an inhale if the bottom of your breathing device perfectly
matches the contact surface of the container.

Warning. Since ordinary kitchen knives and scissors are oftert blosh can slip under pressure, it can be
dangerous to use them without some preparation as you csuidheat yourself. However, if you make a
tiny initial hole (or several holes) using a needla safety pin, then it will be much safer and easierut
the bottle using scissors.
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Cap with a hole from the same plastic bottle
This image on the left shows 3 caps with round holésam. To make
a simpler device, you have to drill a hole that has meliar slightly
less than the outer diameter of the tube. If you mattageke such a
match, the tube will solidly stay / sit in the bettap. Generally, this
job will require a drill.

Warning. Some plastic bottle caps are very hard and thick. Youcoul
easily hurt your arms or fingers, if you use knives orsscs However,
if you manage to make a tiny hole using a nail and a haranee
corkscrew, then it will be easier to expand the hole.

If you cannot make the hole of the optimum size inddye and your hole is
too large, you may use tape to connect the tube and thud tapbottle, so
that it looks like this (see image on the right side).
Vinyl tube

A piece of clear vinyl tube (used for drinking

water) can be bought in home hardware stores.

Do not buy dark tubes that are used for

gardening or other purposes. It should be light,

clean and clear vinyl tubing as shown on the left. Theiredjlength of the

tube is 20-25 cm. It is better to buy 3 or 4 different tygleanyl tubing and
make 3-4 breathing devices so that you can try them alllzowke the most suitable one depending on your
health state. It usually costs less than 1 US$/CAN4$ fioot of tube in North America and less than 2 Euro
in Europe.

When you have different devices and tubes with diffedéarneters, you can easily try and even modify your
DIY devices since the tubes can be inserted inside eaehwittn no

trouble. Hence, any device with a wider tube can be made mo

difficult to use if you insert a short piece or narrowebe into a free

end of a tube that is a part of the existing device. pittere on the

right shows how 2 pieces of tubing can be easily cordestth

each other to form a combined tube (the upper one).

If you have only about 10-15 second CP or less, you williregutube with a large diameter (about 8-10
mm is the optimum dimension to start with). For peapté higher initial CP (20 seconds or more), try to
find a narrower tube (6-8 mm in inner diameter). You wald a better understanding of your optimum
breathing device after you’'ve practiced your first breath@sgions and got comfortable with your own
creations: your first DIY breathing devices.

When you start trying your DIY devices, choose the onehwvisi not the easiest, but the one that you find
yourself the most comfortable to breathe through. Ifgmend about 3-4 days using this easy and
comfortable approach, you will learn how your body retxtgur attempts to retrain your breathing.

6.2 Physiological effects

Changes in inhaled air composition due to the DIY breatimg device
When we breathe only through the device (inhalations ghal&ions), there are changes in the air
composition that enters our lungs. Indeed, during our exbajgiart of the exhaled air is trapped in the
plastic bottle. This air in the bottle has much high@®?2 concentration (up to about 5-6% in most practical
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situations) and much less oxygen (about 14-16%). Normal sualaut 20% oxygen and 0.03% CO2.
Hence, during our next inhalation this trapped air mixes fratdh air and this air composition (more CO2
and less O2) enters into our lungs. The approximate cotigposf the inhaled air is provided in this Table:

Air during breathing sessions  Normal air
CO2 content 1.5% CO2 0.03% CO2
O2 content 18% O2 20% 02

The exact composition of the inhaled air is difficulptedict because it depends on many parameters:
1) volume of trapped air in the plastic bottle (thgdarthis 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 @ekti

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

Those people, who inhale through the nose and exhale thtioeiglevice, do not use air that is trapped in the
device for their breathing. However, since they try tienanger exhalations, their lungs naturally
accumulate more CO2 and have less O2. Hence, theyiengea similar physiological effect, but to a
smaller degree. Therefore, using the DIY device is adypgermittent hypercapnic hypoxic training .
Similar effects (more CO2 and less O2 in inhaled ake fdace during Buteyko breathing exercises and
pranayama (a slow deep breathing exercise from hatha ydgmxic training (less O2) without
hypercapnia takes place when athletes and other peopl¢heavigaining sessions and/or live at high
altitude (1,500-3,000 m high).

DBC (duration of the breathing cycle) and breathing frequacy
During normal breathing (official medical internationakm) we breathe 12 breaths per minute at rest.
Hence, the duration of the breathing cycle is 5 seconsisc@nds times 12 makes 60 seconds or one minute.
When using the breathing device, DBC (duration of the breatiirig)cvaries among people. The CP is the
main factor that defines one’s DBC.

For example, if somebody has about a 50-60 second GReitson can breathe through the device very
slowly or only about 1 breath per minute. Their DBC barabout 60 seconds. Why is it so? If we think
about minute ventilation, or amount of air we breathernie minute, a person with 60 second CP breathes
only about 4 L/min at rest. This is less than the modedical norm, which is 6 L/min (liters per minute).
When breathing through the device with maximum diaphragrnmdtadation and exhalation, such a person
can use about 3 L of fresh air per one breath. Hehisgperson is going to breathe little less (3 L/min
instead of his usual 4 L/min) during a typical breathing sessi

Let us now consider the breathing parameters of sick pedpjgical body oxygenation of a sick person is
15 seconds and their typical minute ventilation is about fpér minute (see previous tables and graphs).
When using this device, this sick person can also breditile sess than before, for example, about 12
L/min. If this sick person takes 3 L of air per one inhafafwhile using the DIYdevice), he will require 4
breaths per minute to have 12 L/min for his minute veraitatl herefore, this person will require 4 breaths
per one minute to get 12 L of air in the lungs in one mirdie DBC will be 15 seconds or, indeed, the same
as his CP.

Hence, personal CP is the main factor that prediet©OBC. Some people, however, have larger lung

capacity (up to 4 L or of air). Other people can have ahtyut 2 I. Hence, lungs capacity will influence their
DBC as well.
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6.3 First easy and relaxed attempts
When your device is ready to use and your stomach is gmpty
solid food in the stomach; water is ok), try to take smvareaths so
that you can experience its effects. (It is not tteathing session yet,
which will be explained below.) As you can see on tffte dee hand
is gently pressing on the top of the plastic bottle andtiher hand
keeps the end of the tube in your mouth.

Take an active comfortable inhalation using your diaphragm

(stomach or belly) only, and then exhale slowly and detafy

relaxing all your body muscles. Then again repeat thpsste
maximum comfortable inhalation followed by a relaxed cletepexhalation. Make sure that you breathe
primarily through the device: water bubbles are seen ins&bdttle part during inhalations and outside it
during exhalations. (As one may realize, water is usezld®en feedback medium mainly. It helps us to see
that we are actually breathing in and out through the defjart from that, it is known that very young
children are fascinated by playing with water due to its airative behavior. This may even help you to
relax better.)

6.4 Possible problems with your breathing device ahtheir solutions
Water is spilling out of the container during exhalations.Your container is not tall enough or you may
have too much water in the glass jar or the plasitasoer. Solution: find a taller container and use less
water.

You cannot breathe for more than 2-3 minutesSometimes, a person can take only 3-5 breaths through the
device and finds it too difficult to use. Try breathing mateeper and/or more rapidly. If this is still the
problem (an overwhelming sensation of air hunger), them#&vice may have too much resistance. Your

tube is maybe too narrow or too long, or the volume ohatine bottle is too large. Solutions: you require a
wider tube, or shorter tube, or less air volume inditle (trim the bottle at the bottom).

You cannot inhale since your plastic bottle perfectly fitshe bottom of the container This happens very
rarely when your cut at the bottom of the plastic bastkwo smooth. Solutions: make some irregularities or
tiny grooves on your bottle so that air can get in durmgy ynhalations.

Too much water is getting into your mouth This happens when the end of the vinyl tube is too close to
water surface during inhalations. It can happen when theal®svioo low or there is too much water. If your
container has a very large surface area, then th&ee rmuch water and most of the water is collectedan th
plastic bottle during inhalations. Solutions: reduce thelamnof water you use or make a taller breathing
device (use a narrower bottle).

You have difficulty breathing only with your mouth (involuntary br eathing through the nose and
inability to block nasal breathing). Some people, not many, regardless of their healthhen@R, cannot
breathe only through the mouth (even if they try) unibsyg pinch the nose. They will notice immediately
that water bubbles appear only sporadically when theyHeé¢htough the device. In normal conditions, one
should observe water bubbles either outside the bottlen¢dexhalations) or inside the bottle (during
inhalations). Solutions: buy a nasal clip for swimming achiyour nose with the thumb and index finger
while holding the end of the vinyl tube in your mouth and kegthe tube between the remaining fingers of
the same hand.
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7 Requirements for breathing sessions
7.1 Empty stomach

The exercises are done strictly on an empty stomaate(us OK). Larger CO2 concentrations provide more
blood and oxygen for the Gl system intensifying peristalldany people today have inflammation in the
stomach that they are unaware of, as recent westiailies revealed. This inflammation can get worse due to
intensification of peristalsis in the stomach and duadenf food is present there. (Imagine what could
happen if somebody starts to vigorously rub skin areas venehlready inflamed.) Having water in the
stomach does not cause this problem.

7.2 Hydration
Acidification of blood due to increased CO2 content trigdeological pH buffers in the blood. A part of
this process is redistribution of ions in various cortipants of the body (intracellular fluid, extra-cedul
fluid, blood plasma, intestinal content, etc.). Thes®eesses may require additional water. Hence, drink if
you get thirsty at any stage, even in the middle of teathing session.

7.3 Thermoregulation
Find a comfortable place without draught, but not too warmyouf current CP is less than 20 seconds, keep
yourself comfortably warm all the time. Overcooling is\gerous at this state. If your CP is above 20
seconds, try to have relatively cool conditions f@abhing exercises. You may feel warm or even hot during
the exercises. Some people start to sweat (perspiex) uging the device. Therefore, be ready for that to
happen and take steps to restore your thermal comfortstake clothes off to normalize your heat
exchange. If the place is too warm, it is often impdedi reduce breathing.

7.4 Clean and fresh air
While water in the container and especially moistuthénvinyl tube accumulate most air-born particles that
are present in the inhaled air, it is still better teehgood air quality in the place where you practice the
breathing sessions. The place for exercises shoulddieeve fresh air so that the student’s nose is cald an
moist, as it naturally happens outdoors.

7.5 Posture
Severely sick students with low initial CPs (less th@rs) can do breathing exercises while lying, half-lying
or sitting in a comfortable armchair with their baskipported. It is more important for them to have proper
relaxation, since even light physical exertion due tangitcan significantly intensify their breathing.

When the CP is above 10 seconds, students should pnaithcimeir elbows and arms on the table, while
sitting on the edge of a solid chair without using back suppb#g spine should be straight and erect. That is
another crucial parameter for breathing normalizatitos.important for the position of the diaphragnatth

the thighs are either horizontal or inclined downwardsnwhehe sitting position. If the thighs are inclined
upwards, as when sitting on a low chair, the diaphrisggompressed by the internal organs and it loses its
mobility. Diaphragmatic breathing requires straight p@sto that the diaphragm, instead of being
compressed, is freely suspended and can easily be movecaddwap.

Exceptions.Some people may suffer from back pain, when sittingnapgét. If this is a case with you, you
can lean on the back of a chair or find another goligo as to prevent back pain.

There is a test to check one’s own posture. You orey eflat vertical surface (e.g., a wall or door).
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The “wall test” for correct posture
Stand straight against a wall (or door) so that you@ach the wall with following 6
points on your body at the same time:
- both back sides of your shoes (2 points);
- your lowest vertebra (1 point);
- both your shoulder blades (2 points);
- the back of your head (1 point).

Some people find that they are looking too high when thethe “wall test”. Probably they get used to
looking down at the ground in front of them, but whatrportant is that this test helps to correct and restor
the normal position of the spine so that breathingimtrg is possible.

7.6 Diaphragmatic breathing
When one’s CP is about 15-20 seconds, slouching means a @r2l €8¢ decrease, while a straight spine
can add 1-2 seconds to the CP. Those who continue tdhhsdo@iwnable to get more than 30 second CP.
(Note that many modern people with a tendency to slouchespecially when constipation is another
symptom, require additional Mg (magnesium) supplemeamtaig is a powerful muscular relaxant and an
additional factor to eliminate slouching.) When the CR getto about 40 seconds or more, correct posture
becomes totally natural and does not require any consattargion.

The simple mechanics of normal breathing at rest or how # diaphragm works
The diaphragm, in a relaxed state (or after extmiathas a shape of a cone or dome. During
inhalation we stretch it in radial directions makingatter: the upper part of the diaphragm
moves down, while its sides move mostly in radial diogs. For exhalations, we just relax the
diaphragm and it returns (recoils) back to its origp@dition. Chest muscles are relaxed all the
time. Try to visualie this prces. Do you have diaphragmatic breathing at |

It is crucial for health to have diaphragmatic breatlaihgest, during sleep, and other activities with low
metabolic rate. (The reasons and mechanisms arereglan the websiteww.NormalBreathing.comThe
main reasons are normal blood oxygenation and naturabdgaipf the lymph nodes under the diaphragm is
not possible with chest breathing.) Generally, whenGR is over 30 seconds, people naturally use their
diaphragm for breathing at rest. When the CP is less 20 seconds, since the diaphragm is a smooth
muscle of the human body, it gets into a state ofrsghge to CO2 deficiency. As a result, most people
switch to predominantly chest breathing. From 20 to 30 seCéng a transitory zone.

Most people have no problems with diaphragmatic bregthitmen breathing through the DIY device.
However, some people, especially older and elderly ores have been chest-breathers for decades, may
require additional exercises in order to develop thaipldiagmatic breathing.

Since we use almost the maximum amplitude of breathihngnwsing the DIY breathing device, it is
relatively easy to have diaphragmatic breathing duriegthing sessions. However, some
people might be uncertain about their control of chegtdhaphragmatic muscles. Then
they should investigate these abilities and practicsithple breathing exercises described
below.

Feeling the breath (3 simple exercises)

Exercise 1.Put the arms around your waist line (see the picturaefeft), as if embracing
yourself, and listen to your usual breathing for about 20-3hdscd’ou will be able to
detect the movements of the diaphragm, if you use ibrfeathing.
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Exercise 2.Put the arms slightly above the waist (about 10 caiaches higher)
around your waist (see the picture on the right) sbyiha feel your lower ribs.
Listen to your usual breathing for about 20-30 seconds. Ylbbenvable to detect the
movements of the rib cage and the diaphragm, if yaus @re simultaneously on
your lower ribs and on your belly. Take 2-3 slow deep bestt have a more clear
sensation about the dynamics of your breathing. Can ngathe using your belly
only so that your rib cage does not move at all?

Exercise 3.Put one of your arms on your belly (stomach) and

another one higher, on your upper chest (see the piatutreeo

left). Listen to your breathing again for about 20-30 sdson

Again take 2-3 slow deep breaths to feel your breathing ie mor

detail. Can you breathe using your belly only so that yurage and upper arm do not
move?

If you noticed that you do use your chest for breathingstt peactice these exercises to
develop abdominal breathing.

Developing diaphragmatic breathing (3 simple exercises)
Exercise 4.The same as the previous exercise: put one of yourarysur belly
(stomach) and another one higher, on your upper chesthi@gicture on the left above
for Exercise 3). Try to move or push out your lower &nhich is on the belly button or navel) with your
abdominal muscles. Create light resistance using this lamme and keep your chest or rib cage relaxed. If it
is still difficult to relax the chest, try the nextezcise.

Exercise 5(the exercise with books to acquire diaphragmatictbireg).

Exercise with books to learn diaphragmatic breathing
Take 2-3 medium weight books or one large phone book yelipw pages phone book) angd
lie down on your back with the books on your tummy. Focugour breathing and change
the way you breathe so that you can see that
1) you can lift the books up about 2-3 cm (1 inch) wittheahalation and then relax to
exhale (the books will go down);
2) your rib cage does not expand during inhalations.

Repeat it for about 3-5 minutes before breathing sestions
reconnect your conscious brain with the diaphragnu &an
practice this exercise for some days until you are thiate
diaphragmatic breathing is the usual way to breathe duveng t
breathing sessions. Once the CP is over 30 seconds, the
spasmodic state of the diaphragm is naturally reledseddme
people with persistently tense diaphragm, magnesiunbeam
additional assisting factor) and it becomes the maisate for
breathing at rest.

If the diaphragm is still not the main muscle fouy breathing and/or you have doubts about your ability to
keep your chest relaxed during breathing exercises, applytimsite solution.
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Exercise 6(the ultimate solution). You can use a strong befestrict your rib cage and “force” the
diaphragm to be the main breathing muscle using the fmitptechnique.

A belt for diaphragmatic breathing

Put a belt around your lower ribs (in the middle ofttii@k) and buckle it tightly so
that you cannot take a deep inhale using your rib cage dr &lms for slow deep
inhalations your body needs to use your tummy (or abdomenjt. While leaving
the belt for some minutes or even hours, you can acdiaiphragmatic breathing and
corresponding sensations. This process is faster, ifogus your attention on your
breathing. The focus of attention makes nervous linksd®st your conscious mind
and the diaphragm reinforced so that you can regaimataitthis muscle. Do not
hyperventilate when you pay attention to your breathingbhBre slowly and remain
relaxed so that even if your inhales deepen, your CO2atllessen.

7.7 A quiet place to focus one’s attention
A session requires about 10-20 min of concentrated woHoutitdisturbances and interruptions. Being
concentrated is important during initial stages of learriiager, after many hours of practice, breathing
exercises might be done while watching TV, reading, ktt.yirtually all advanced students report better
results when they are focused on their breathing and telaya body muscles.

7.8 A ticking clock or watches to monitor seconds
In order to measure your heart rate and CP and monitmrpgrameters of the breathing cycle (duration of
inhalations and inhalations), you should have any deviceltbatssseconds. It is even better, if, in addition,
you have any device that generates a sound that is si#aticking clock. In this case you do not need to
visually observe time, but you can hear clicks evergi@so that you easily count the durations of your
inhalations and exhalations with minimum distraction.
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8. First breathing sessions
8.1 Are you ready?

You are ready to go, if you:

get the correct theoretical education about breatl@y, effects, breath patterns, body oxygenation, the
CP test, and influence of life style factors;

make sure that all 7 preliminary requirements for bregtekercises, including no solid food in the
stomach, are satisfied (see the previous chapter);

do follow the additional suggestions for people who requspecial approach to breathing retraining
(restrictions, limits, and temporary contraindicatigestion);
then you can start your first practical lessons.

8.2 Remember your initial breathing
Focus on your breathing for 2-3 minutes at rest whilengittip straight. What do you feel? If the sensations
are vague, take a deep slow in-breath and slowly exhalgoD feel how the airflow goes through your
nostrils? Do you have any sensations at the back oftiion@t? Are there any feelings about movement of
air inside the chest and bronchi? What do you sense oeastpmach? Try to remember these sensations so
that you can compare them with your sensations agdorgmathing session. This will help you to understand
and reinforce the direction in which your breathingharging.

Measure your initial heart rate during a 30 second tinegvat and multiply this number by 2 so that you
know your pulse (the number of heart beats in one minMiggsure your initial CP. Write down both
numbers in your daily log. (The table for your daily logxplained and provided below.)

8.3 First 2-3 minutes or a “warm-up” period

You should adjust your program and

follow special suggestions (described above), if you have:
Heart disease(aortic aneurysms; angina pectoris; arrhythmia; atloéessis
(plaque buildup); cardiomyopathy; ciliary arhythmia (cardibgllation); chest
pain (angina pectoris); high cholesterol; chronic isabgnongenital heart
disease; congestive heart failure; coronary arterasgeseendocarditis;
extrasystole; heart murmurs; hypertension; hypertrophadiaasyopathy;
tachnycardia; pericarditis; postmyocardial infarctidmlee)
Migraine headaches and panic attacks
Respiratory disorders involving lungs(asthma, bronchitis, COPD, emphysem:
cystic fibrosis, pneumonia, tuberculosis; pulmonary eaestt.)
Presence of transplanted organs
Pregnancy
Brain traumas
Acute bleeding injuries
Blood clots
Acute stages (exacerbations) or life-threatening condition@farct, stroke,
cardiac ischemia, septic shock, etc.)
Insulin-dependent diabetes (type 2 diabetes)
Loss of CO2 sensitivity

R

During the first 2-3 minutes your goal is to find a condbleé breathing pattern for this session. Make active
and maximum inhalations using your diaphragm (or bellyf@mach) through your breathing device while
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keeping your chest relaxed. The duration of inhalation Imdiepends on the diameter and length of the
tube. If your CP is less than 20 seconds, your duratiarhafation should be no more than one third of your
CP. If your CP is higher (over 20 s), 6-7 seconds for duratf your maximum inhalation is a good choice.

After this maximum and active inhalation, your goal isdlax and make a complete exhalation. How
quickly or for how long? This depends primarily on yourrent CP, lung volume, power of your respiratory
muscles, and your current metabolic rate. You may sitm@gthe in and out through the device and follow
the sensations of your body so that you feel comfaetalbkhe time. People with lower CPs should breathe
quite fast. Otherwise, they feel as if they aremtdted. People with higher CPs can breathe slower.

You will discover after several breathing sessionsybat BCD (breathing cycle duration), when using the
breathing device, is close and directly proportional tar yurrent CP. For example, if your CP is around 10
seconds, then you should exhale quickly (during about 6-9 d€csimce your BCD (breathing cycle
duration) will be close to your current CP. If you havewtl?5-30 second CP now, your exhale can be much
more relaxed and longer in time (up to about 20-25 s).

When you make 5-6 inhalations and exhalations, you showdthlbeo find a comfortable pattern of
breathing for this session. If you have a ticking clockimgahen you can easily figure out that it takes you,
for example, 3 seconds to inhale (using your diaphragthy aeconds for exhalation. Then your BCD is
easy to find: 3 seconds + 7 seconds = 10 seconds.

If you feel air hunger or are suffocating and cannotinaat use another device with a wider tube and
reduced volume of the plastic bottle. If you feel thati@er tube is too easy for you, chose a narrower one,
but remember about comfort for your first breathing sessi

8.4 The main part of the lesson
After you have found your comfortable BCD (breathing cyttleation), the goal is to maintain this pattern
of breathing for next 15-20 minutes (for adults). Assumedbahg “warm-up” you could go on with 3
seconds “in” and 7 seconds “out” for several breaths @s4aninutes in total. Afterwards, you should
continue the same pattern (3 seconds “in” and 7 second$ foiuthe rest of the breathing session.

Note 1. If during the session you find that it is easyaweHonger exhalation, you may increase your
inhalations provided that you indeed feel totally comfortabté it. For example, imagine that you started
with 4 seconds for inhalation and 10 seconds for exhalafiour initial BCD was therefore 14 seconds
during first 2-3 minutes. It is suggested above that you dlstigk with the same breathing pattern and BCD
(14 s) for the remaining part of the breathing session.gdery after 10 min of practice you realized that you
can have 12 seconds exhalations with no problems aialh you can finish the session with slightly longer
exhalations and BCD. Your new or final BCD will be 16 st

Note 2. If during the later part of the session, na@rditst 2-3 minutes, you find that you cannot continue
with the same BCD, you should take rest and stop s®ase For example, imagine that you started the
session with 2 seconds in and 7 seconds out. You couldamaihis breath pattern for more than 5 minutes.
However, after 7 min you felt too tired and breathlesenTyou should take rest and think about the possible
causes of your low adaptation reserves (why your orgarasimot experience positive adaptation to this
breathing exercise. Possible causes include: nutrition@ieiedies (EFA, Ca, Mg, Zn, K, Na, etc.); chronic
sleep deprivation or insufficient deep sleep; lack of soktor thyroxin or some other hormones in the body;
etc.)

Your success, apart from all preliminary parameters, adpen the following factors:
- comfortable maximum inhalations using your diaphragm onlylevk@eping chest muscles relaxed;
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- slow long and maximum exhalations (exhale even moreythamo during your usual exhalation);
- relaxation of all body muscles especially during extiahs.

8.5 Duration of one breathing session
A lasting positive change in breathing of adults is achiefeat 10-12 minutes of practice. The CP gets
higher for the next 4-10 hours depending on the influendi&eedtyle factors later. However, a good session
can be about 15-20 min long so that you feel and expereaoe energy, better focus, sharper mind,
improved logic and other encouraging and positive effdtas the session.

The suggested durations of breathing sessions for children are
5-10 years old — 2 breathing sessions per day 7-10 min eaclessi@ns 5-7 min each;
11-15 years old — 2 breathing sessions per day 10-15 min eackssids 7-10 min each.

8.6 Typical symptoms during the breathing session
It is normal to experience:
- warm extremities (hands and feet) or even heat iwtitde body (increased CO2 in body cells);
- increased salivation due to stimulations of gland$@1GI tract since mucosal surfaces are under gentle
massage created by periodic alterations in air pressora (fegative to positive).

8.7 Measure and record your parameters after the ssion
When you finish the session measure your final hettdaring 30 seconds and write it down in your daily
log. About 2-3 minutes later measure your final CP and writewn as well. Compare these final numbers
with initial ones.

In addition, listen to your breathing for about 20-30 sdso that to compare your new breathing pattern
after the session with the breathing pattern that yaubefore the session. This will help you to have better
understanding of what does it mean to achieve changes iugoalor basal breathing and to understand the
reduced breathing exercises, which you may learn later.

8.8 Criteria of success
There are 3 main criteria indicating good adaptatioroaf yrganism to a breathing session.
1. During the session you should feel warmer, especralpur hands and feet. (This sign is present in
most, but not all people.)
2. Immediately after you finish the session or 5-10 neistater, your final heart rate should be slower.
3. Your final CP should be higher.

Statistically, after the correct 15-20 min breathing isesshe heart rate decreases by about 2-4 beats per
minute and the CP increases by 3-7 seconds at leasthigher CP is the main sign of your lighter
breathing and better body oxygenation.

Be aware that your heart rate can be higher immdgiatier the session. If it so, measure it again in 10
minutes. It may remain high if you recently consumedeaad (coffee, strong tea, chocolate, etc.). | do not
discourage, for example, drinking coffee since it helpgp@ewith low CPs to be more alert and function
better throughout the day. (Keep in mind that at higher &ftsut 35-40 seconds and especially at even
larger numbers, coffee and other products with caffeinga@irgy to produce unpleasant effects:
nervousness, anxiety, racing heart, etc.)

8.9 If there is no progress
Over 97% of students are able to achieve the above-medtmositive changes from their first attempts, if
they follow the above-mentioned suggestions. If youveeke after the session (dizziness, lightheadedness,
etc.), then usually all 3 criteria will yield negatiesults as well: your extremities will not be warmer
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final heart rate will be higher, and your final CP Wil less. How to deal with this rare problem? Make an
easier DIY device:

1. Use wider tube
2. Use shorter tube
3. Reduce the volume of the plastic bottle part.

In addition, make your next breathing session easieathe more comfortably and/or exhale faster and do
not try to create air hunger. Breathe freely andeutrany air hunger for the first 2-3 minutes and then
gradually extend your exhalations. Again, record your CP ars@ phianges. Analyze your results after the
session in relation to 3 criteria of success. Iféhie an improvement, practice this easier versidiredthing
exercises for 1 week at least. When your CP is higloercgn try a more difficult breathing device and more
challenging types of the breathing exercise.

There are very rare cases, when a person still Fauties with improving their main physiological
parameters (the CP and pulse). If this is the caseywithintroduce further modification for the next
breathing session: inhale air through the nose and exinalegh the device comfortably. Continue to
breathe in this manner: in through the nose, out thrtheydevice. Measure your parameters after the
session. Here again, you should achieve some improvemgoir state of health before trying more
difficult exercise versions.

If you still cannot achieve positive effects in morartione third of your breathing sessions, these breathing
sessions are not useful for your current health state.should not continue these sessions until you find the
cause of your problems. Among possible causes are: |@332E&ensitivity, cortisol deficiency, thyroxin
deficiency, severe EFA or Ca deficiency, lack or absericleep stages of sleep, constant allergic reactions,
etc. If you cannot find the answer, you will require sdeti@ntion from an experienced breathing teacher.

You should also stop the session, if you experiencetesaness and fatigue during the session with a drop
in your BCD, as we discussed above.

8.10 Which time of the day is best for breathing ssions?
It depends mainly on your daily CP changes and other péifsot@ars. For most people, the best time to
practice the breathing session is after your last largd i digested or at about 9-10 pm before going to
bed. This will help you to get higher MCP (morning control pauslowever, breathing sessions can be
practiced at other times providing you follow the suggestigp&aed in this manual.

8.11 Can a session be practiced in the morning afteiaking up?
If your MCP (morning CP) is much less than your usual dailpbers, you should correct life style factors
related to sleep (download corresponding manuals from theiterelvw.NormalBreathing.cojnand you
can have a breathing session after waking up beforefastakdowever, if your MCP is about the same as
usual daily numbers, you should start the day with some gaiyestercise. Afterwards you can have 1
session in the morning and/or other breathing sessionggdhearday, including one session before sleep.

8.12 Total duration of daily breath-work
The more you practice, the faster your weekly CP grolivtine practices for about 40 min per day, for most
people, their CP growth can be as high as 3-5 secondsmmneve. (The main factors that make our health
restoration slow are: obesity, amount of previouslynakedications, age and lack of physical exercise.)

However, even if you practice for only 20 minutes per day, still should be able to gradually get higher
CP numbers, but only with about 1-2 seconds morning CP s&ied week. For this light version of
breathing retraining, in order to move forward, you shouldgam life-style factors.
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The total suggested durations of daily breathing sessiowhifdren:
5-10 years old — 15-20 minutes per day;
11-15 years old — 20-30 minutes per day.

8.13 Why does my MCP not increase steadily, day aftday?
Indeed, when a student analyzes their progress, theg tbat their MCP does not increase steadily day
after day. This may become a discouraging factor. Hewegmporary CP drops, for 1-3 days, are normal.
You should persist with exercises since the MCP wilbvec later to even larger numbers. Hence, you
should evaluate your average MCP increase by analyzingdgalyrlog for a whole week.

8.14 How much is a typical weekly MCP increase?
It is usual that the MCP increases by about 2-5 semraty week (until about 35 seconds MCP), if the
person has 30-40 min for breathing exercises and about 14r.%onghysical exercise every day with
strictly nasal breathing. However, there are 3 maitofadhat influence one’s rate of progress:
1) Obesity (it is more difficult for obese peopleptmgress);
2) Age (it is slightly more difficult for older people tncrease their MCP);
3) Amount of medication and duration of their diseases.

Hence, a typical sick person has about 15 seconds usyaC#adnd about 10-12 seconds for the MCP.
Hence, it takes about 2-4 weeks for a person with mstldnaa, bronchitis, heart disease, CFS, etc. to achieve
over a 20 second CP 24/7.

8.15 Will | progress steadily up to 2-3 min MCP althe time?
For higher CPs, your maximum achievement mainly depentiseommount of time that you devote to
physical and breathing exercises. If you spend about 2 houigoosous physical exercise and about 1 hour
on breathing exercises, potentially you may almost eotigtprogress up to 2-3 min MCP. However, such
situations are very rare.

First, most people spend only about 1.5-2 hours in totddrimathing exercises and physical activity. Hence,
they can achieve only about 25-30 seconds for MCP. (Natertany of these people were ruled by
symptoms and medication for many years and these €Rxperienced as a profound shift to better health.)

Second, those people, who devote up to 3 hours to thdtinhesually get stuck with about 35 seconds
MCP, often for many weeks or months before breakinguigin to 40 seconds MCP (so that one’s MCP
becomes more than 40 s) is the hardest CP threshold) dweathing retraining. Note that 35 seconds MCP
is a great achievement that results in shorter slespréily) and many other effects described elsewhere.

However, to break through 40 seconds MCP requires somigadtlimethods and techniques which are
described in other manuals and books. | teach it sepaestely evel 3 (“Normal health”) course, but there
are some students who manage to get through 40 seconds EZPooeinformation that is provided during
the common Level 2 (“Existence”) course.

8.16 Why is a daily log necessary?
Our goal is to change our unconscious breathing pattermasorte has more oxygen in the cells of the
organism after the session. Hence, the person gradamsigs their CP, slows their breathing, and obtains a
lower heart rate at rest. We target long-term chamgesr basal (or unconscious) breathing. Your progress
will be faster, if you are able to identify and addressa?tBie most important life-style factors that slow
down your progress. Hence, you should develop your deteékilige Since all these changes in your health
are slow (they require days or even weeks), it is sajide to keep all the related information in mind (all
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breathing sessions, your medication, symptoms, meadp, Slapplements, etc. for the whole period of
time).

Changes in breathing are often difficult to notice. B@meple, many people do not feel much worse when
they slouch or become slightly overheated. The CReaaily drop by 5 or even more seconds and the person
will notice nothing. In fact, due to increased excitapitif the brain, we often invent pleasant myths and
fantasies and may feel even better due to avoidante eéal world. This is one of the reasons why
hyperventilation can go unnoticed or even get perceivediyagiby our minds. However, when we have

solid numbers (especially, the CP and heart rate),ave & more clear picture about our real physiological
and spiritual state. Hence, it is useful to record aherg that matters in your daily log.

The Appendix of this book has the daily log. It can kedusr both types of breathing sessions: using the
DIY breathing device and Buteyko breathing exercises. Yowapy this page or download the daily log
(Word or PDF file) from the “Downloads” sectionwivw.NormalBreathing.com

8.17 How to fill your daily log
Here is a part of a personal daily log with numberdedléo 3 breathing sessions (3 rows or 3 lines). Each
line of the daily log corresponds to one breathing session.

Date | MCP Time Init. Init Breath_ cyc!e and| Final | Final PI_E, Sympto_ms, med_ic_gtion and
(hour) | pulse | CP session time pulse | CP min auxiliary activities

7.04] 11s 10am 78 15 20 s; 15 min 74 21 30 1 puff of ventolin
9 pm 74 2( 22's; 20 min 72 28 10 ml fish oll

8.04| 143 7am 76 19 23 s; 20{min 74 24 50 no verntolin

On April 7, the person had 11 seconds for MCP (Morning @bRause). He took one puff of ventolin (see
the last column). At 10 am he did the first breathingises His initial heart rate was 78 beats per minrthea
rate is measured during 30 seconds time period). His i@Halas 15 seconds. The breathing session had 20
seconds for the BCD (breathing cycle duration). Haveekdo count it. The session lasted for 15 minutes.
His final pulse (after he finished the morning breathingigagsvas 74 beats per minute and his CP 21
seconds. He had 30 min of physical exercise for this day.

The last column is for information about your symptomedication, supplements, special activities (e.g.,

travels, sleeping in other places, taping mouth at nightpfibelts at night), changes in diet, and anything
else that can influence your breathing and general health.
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9. Breathing retraining program

Your general progress depends mainly on your persistegiteiscipline, right breathing exercises, and
ability to figure out and correct those life style fastavhich are particularly destructive for your body
oxygenation and general health. If you have consistenbwepnents in your wellbeing, pulse and the CP,
you are on the right track. Congratulations!

9.1 More challenging breathing exercises
Some students like challenges and even try to createtiomsdior more difficult breathing sessions. You
can do so, if your body positively accepts the previouatbiieg sessions. What can be suggested? After 3-4
days of breathing exercises in a comfortable regimbeimain parameters (the heart rate and CP) are
improved after all or almost all breathing sessions, stitlents can proceed to more intensive types of
breathing sessions by creating more resistance during ioinglaind exhalations and/or increasing the
volume of the bottle part (so that to get more CO2 bat¢ke lungs and other parts and organs of your
body).

If you have any above-mentioned diseases or conditions (tranapted organs; heart disease;
panic attacks; asthma, COPD, or other problems with lungs;yipe 2 diabetes; pregnancy;
etc.), you should apply the rules outlined for these spéc situations.

More challenging breathing exercise or devices can be usadlg various techniques:

1. You can squeeze or bend a part of the vinyl tube withfyogers for more resistance especially during
inhalations.

2. Make a combined device by adding a very short piece ofwartobe (only about 3-6 mm in inner
diameter and 3-10 cm long) to your original device. Insestatditional tube (extension) into the free end of
your original tube and try this combined device for 2-3 minyfEsese tubes are often sold in stores with the
expectation that a next narrower tube will fit insibde previous larger tube as it is shown on right.)

3. You can make a breathing device with a longer and/orwarrobe.

4. You can increase the volume of air on the plastilebpart. Use another plastic bottle with larger vwdu
left (up to 500-700 ml for 20-25 second CP students and up to inbrerfor 30 second CP students).

As a result of these innovations, if your current €Bbout 25 seconds or more, you can create such a device
so that your inhalation, even with all your efforts) & about 9-11 seconds at least. Then you have to apply
mild effort for exhalations as well. Occasionally, Isdizeathing sessions can make students sweat, but again,
if there is a positive response from the body, youltheull get better even if you perspire.

You may buy and try a more narrow tube (e.g., 4 mm idramneter). If you manage to breathe through it
for only 3-5 minutes, you should be able to go on for longe {up to 15-20 min or more) and it would be
the most efficient breathing session for you.

If you find the narrow tube impossible (you cannot bredtheugh it, even when trying to breathe hard in-
and-out, for more than 1-2 minutes), there are 3 optmnsake the device easier:

1) You can reduce the volume of the bottle by trimmindpatsom part using scissors;

2) You can make the length of the tube shorter;

3) You can use a wide tube for a while.
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Later, when your CP is higher, you will be able to usentreower tube.

9.2 Breath work and life style factors for over 2Gecond CP 24/7
While breathing exercises are targeted to lighten yowtlhireg for several hours after each session, it is
important to maintain positive changes by addressing abndifensilyles and other factors that make your
breathing heavier. Consider a following typical examplstu#dent can practice the best breathing exercises,
but if their CP significantly drops during night sleep, esdcdue to sleeping on their back and breathing
through the mouth at night causing allergic inflammatiosimuses or airways, then this student will never
get more than 20 seconds morning CP and never recovethieimmain health problems.

Since for over 97% students the CP is an accurate pvedicthe current health state, getting over 20 second
CP 24/7 is the step that allows to achieve stability arstiojo progression of most serious chronic conditions.

What are the required steps or conditions for over 20nseCP 24/7?

40 min breath-work Nasal breathing 24/7 1 hour suitable PE
No sleeping on back 1 All required nutrients
No morning HV No focal infections
Eat only when hungry l No allergy triggers

Explanations and notes.

Very few people require additional hormonal supportt{®ol; thyroxin, etc.) in order to get over 20 second
CP.

Sometimes, it is necessary to temporarily interruptesaativities that involve hours of hyperventilation. For
example, if a person sings or speaks (lectures) ewaryod 5 or more hours, then these periods of
overbreathing may prevent the person from getting ovee@®nsls MCP. Such people often require a
temporary break to focus on their health. Later, whey get over 20 or more second CP 24/7, they can
resume their favorite or desired activities with greatiproved quality.

Let us consider these factors in more detail.

A 40 min breath-work can be 2 breathing sessions each 20 min long, or 3 seabmuis13-14 min long, or
4 sessions at 10 min each.
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Among other most fundamental steps Rrevention of breathing through the mouthandPrevention of
sleeping on one’s backThere are 2 manuals that can be used, if relevant:

Manual "How to prevent sleeping on one's back" - 2 péeps§ file)

Manual "How to maintain nasal breathing 24/7" - 3 pag&H(file)

These 2 manuals can be downloaded for free from this webpage
http://www.normalbreathing.com/free-downloads. php

No morning HV means no morning hyperventilation (i.e., the CP drop thimutghe night should be no
more than 5 seconds, preferably less than 3 s). Hgmadhave to solve all problems that cause your
overnight CP drop.

1 hour suitable PEmeans 1 hour of total Physical Exercise every day stiittly nasal breathing (in and
out) all the time. Usually, less than 20 seconds cuénmeans feeling tired and inability to do running,
jogging, or any other rigorous exercise with strictly nésaathing for most people. However, walking is
possible. Moreover, with further CP increase, studeeisfmpowered and surprised by energy and skills
previously hidden in their sick bodies. The initial reqgoieat for physical exercise is to have at least 1 hour
every day in total.

All required nutrients are partially considered in the big book “Normal breaghthe key to vital health”
and in the manual “Your guide to nutrients that improvatbiag and body oxygenation” (to be available
soon). The most common deficiencies include fish oiGigal, magnesium, zinc, and protein. Some other
nutritional deficiencies can also slow down or evem iaathing retraining. Mild cortisol deficiency can
also be corrected using a special nutritional support destcim the manual.

“Eat only when hungry’ is the central common sense rule developed by Dr. Rateyrelation to meals. It
also means that you should stop eating at first sigeatadty.

Note for overweight and obese peogleyou are overweight and crave or eager to eat fats (except fish oil
or starchy foods (bread, rice, potatoes, etc), you are hyperventildtisggad of eating, do another
breathing session to normalize your blood glucose level and reduce your hungerlppog®at any
calorie-rich foods, your CP will get further down. Your progress véllinked to your weight loss.

Breathing exercises naturally rise blood glucose levels so that yoweblnd hunger for calorie-rich foods.
You can surely enjoy all other foods, like vegetables, greens, saitegléan meat, fat-free dairy, beans and
lentils, etc., if they are a part of your usual diet.

No focal infectionsrequires your analysis or certain health conditiohgkwcan not be solved using
breathing retraining only. For example, if you have larg¢esimal parasites, depending on the toxic load,
your current CP will be restricted by 25-35 seconds. Taerd focal infections:

1. Large intestinal parasites (roundworms, flatwormskinmoms, liver flukes, etc.)

2. Dental cavities (caries or pathogenic anaerobegih)te

3. Dead tonsils (degenerated tonsils that do not have bigmaly and harbor pathogenic bacteria)

4. Feet mycosis (or athlete’s foot).

Sometimes, presence of root canals or mercury amalgamisecome the main issue that requires radical
solution for higher CP. All these challenges are erpldin detail in the manual “Breathing retraining and
focal infections” (to be available soon).

No allergy triggersinvolves avoidance of any triggers of your allergic respsnThese triggers may
include:
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- air-born dust mites, cat and dog proteins, mold, poliaper ink, chemicals, pollutants, and fumes;
- digested gluten products, dairy products, peanuts, tomatakes)aay other foods and substances;
- tap water or other consumed liquids with chemicggers present;
- substances and objects that can produce an allergmnses due to skin contact (synthetic clothes,
detergents, paints, metals, plastics, etc.);
- electromagnetic and other penetrating radiation.

Regular allergic inflammatory response exhausts coreselves and suppresses the immune system
making breathing normalization very difficult or everpimssible.

There are many other life-style factors that caniBaantly influence one’s CP progress. For example,
prolonged sun-bathing (up to 30 min or more) causes most humbayperventilate lowering their CP.
Taking a cold shower, on the other hand, is great fipirfteto achieve normalization of your breathing.
There are, however, several necessary safetytaufedow. The most important one is over 20 second CP.
(More details can be found in my article “Who and wisan safely take cold shower”).

9.3 Future progress
Physical exercise, according to Dr. Buteyko, is the rfetor that defines long-term success of the student.
It is particularly beneficial, when it is accompaniedpyspiration (sweating) and prolonged shaking
(mechanical vibrations of the body), as it takes place@dyogging. Since lack of physical exercise is the
main cause of hyperventilation in modern man, it ismadithat daily duration of physical activity has a
correlation with personal morning CP. Indeed, Buteyko anddlisagues found that when their students
achieved high CPs (e.g., up to 60 s) and stopped doing breathiogesethe CPs of these students will
depend on the amount of daily physical exercise, eveasas, when these students continued to control
their breath, while involved in other activities.

Here is a table that is based on writings of Dr. Kte§ko and observations of my students. This table
established a link between a duration of daily physicavisgcind maximum expected MCP for experienced
students. (Note that in order to recover from chronieatiss, one generally require more physical exercise
than suggested here).

Total duration of physical exercise per day Maximum expected morning CP
0 min 15s
30 min 20s
60 min 25s
1 hour of devoted PE + 1 hour others 30s
1.5 hour of devoted PE + 1 hour others 35s
2 hours of devoted PE + 1 hour others Up to 2-3 min

Table note. “1.5 hour of devoted PE + 1 hour otherstneans that the person spends, for example, 1.5 hour
for devoted PE (physical exercise) (e.g., 2 daily joggassi®ns 45 min each) and also gets 1 hour of
walking here and there throughout the day.

Many sick people, especially city dwellers, often have than 20 min of physical exercise per day. (These
20 minutes include walking within the house, to the car, whitgging, etc.). Their MCP is, at best,
according to this table, less than 20 seconds.

If a person with over 20 second CP devotes 1 hour to rigmtoysscal exercise with strictly nasal breathing,

they can finally get stabilized, over a period of somesdatthe level of 25 seconds MCP. Usually such
people also naturally get about 30 min of light exerdiseughout the day (e.g., walking here and there).
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Having more than 2 hours of daily physical exercise is gélgesufficient to get or maintain any CP.

Elderly people often require less physical exercise sh@gested by the Table above, while teenagers and
young people in their 20s and 30s sometimes may require physical activity to achieve the CP numbers
provided by the Table. Other factors, including diet, chgnwsapplements, daily work, and sleep conditions,
also influence the achieved CP level.

When starting the program of breathing retraining, studemgsrgky progress steadily up to about 35
seconds MCP. After achieving 35 seconds MCP most studengetatuck there for weeks or months. To
break through the 40 seconds MCP (so that the studenow/éad0 seconds for the MCP) is the most
difficult challenge in breathing retraining. Some peopleadnle to progress smoothly up to 50-60 seconds
MCP, while using the above-described tools. However, staskents require a special program and
explanation of details specific for this challenge.

9.4 Final remarks
Feel free to send your comments and observations absuhémual, as well as your success story (personal
testimonial) so that it can be shared with otheemtmourage them to try breathing retraining and regain vital
health. If you require my further help or personal ctiaions, contact me: artour_rakhimov (at)
hotmail.com.

Success and easy breathing, Artour Rakhimo

www.NormalBreathing.com
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10. Your personal daily log

Name:

Time Init. Init Breath cycle and| Final | Final | PE, | Symptoms, medication and

Date | MCP (hour) | pulse | CP session time pulse | CP | min auxiliary activities

CP (Control Pause); MCP (morning Control Pause); R8uged breathing); PE (physical exercise in minuts
per day). The final CP is measured after about 2-3 naiakbfno breathing control) after finishing the
breathing session.
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