Breathing – How to and how not to
Upper chest breathing reduces blood oxygenation

The textbook, Respiratory Physiology (West, 2000), suggests that the lower 10% of the lungs transports more than 40 ml of oxygen per minute, while the upper 10% of the lungs transports less than 6 ml of oxygen per minute. Hence, the lower parts of the lungs are about 6-7 times more effective in oxygen transport than the top of the lungs due to richer blood supply mostly caused by gravity.

During thoracic breathing, lower layers of the lungs, which are most valuable in oxygen transport, get much less, if any, fresh air (less oxygen supply). This causes reduced oxygenation of arterial blood in the lungs and can lead to so called "ventilation-perfusion" mismatch (as in COPD or emphysema). Normal breathing is diaphragmatic, allowing homogeneous inflation of both lungs with fresh air, similar to what happens in the cylinder of a car engine due to the movement of the piston. Hence, during diaphragmatic breathing, all alveoli are homogeneously stretched vertically and get fresh air supply with higher O2 concentration for superior arterial blood oxygenation. In contrast, chest breathing creates problems with blood oxygenation. This leads to reduced cell oxygenation: the driving force of all chronic diseases.

Thoracic breathing causes lymphatic stagnation

Dr. Shields, in his study, "Lymph, lymph glands, and homeostasis" (Shields, 1992) reported that diaphragmatic breathing stimulates the cleansing work of the lymph system by creating a negative pressure pulling the lymph through the lymph system. This increases the rate of elimination of toxins from visceral organs by about 15 times. Why is this so?

The lymph system, unlike the cardiovascular system with the heart, has no pump. Lymph nodes are located in parts of the human body that get naturally compressed (squeezing) due to movements of body parts. For example, lymph nodes are located around the neck, above arm pits and groin area. Hence, when we move, stretch or turn the head, arms and legs, these lymph nodes get mechanical stimulation to push the lymph through valves. This is how the lymphatic system works. However, the lymph nodes connected to the stomach, kidneys, liver, pancreas, spleen, large and small colons, and other vital organs are located just under the diaphragm - over 60% of all lymph nodes in total! 

Hence, nature expects us to use the diaphragm in order to remove waste products from these vital organs all the time - literally with each breath, 24/7. Hence, another problem with thoracic breathing is stagnation in the lymph system and accumulation of waste products in vital organs located under the diaphragm. (This effect is also mentioned in other sources, for example, http://www.amsa.org/healingthehealer/breathing.cfm.)
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THE GREAT LYMPHATIC SYSTEM

The human body is comprised of trillions of cells and two major fluids. These fluids are blood and lymph. Both of these fluids have a purpose. The blood feeds the cells with what we consume and the lymph cleans the cells.
The Lymphatic system is a series of tubes that run throughout your entire body. It is your bodies “sewer system” which eliminates cellular wastes out of your body through your kidneys. Cellular wastes are acidic and corrosive in their chemistry, therefore it is essential that the lymphatic system is moving. When the lymphatic system becomes congested, due to poor dietary habits and lifestyle choices, these cellular wastes (acids) will begin to accumulate in your body and lead to the irritation and damaging of cells. This is called acidosis.
Acidosis is the developing stage of all major health problems such as Tumors, Neurological conditions, Skin problems, pain and stiffness in the joints, High/low blood pressure, thyroid imbalances, Sinus congestion, loss of hearing, blurred vision, depression and fatigue, just to name a few.
Thoracic breathing means low blood oxygen

People who are chest breathers virtually always have deep breathing (large breaths) at rest or sleep and suffer from hyperventilation (breathing more than the norm). When we breathe more air, we get less oxygen in body cells. In fact, the slower your automatic breathing pattern at rest (down to only 3 breaths/min), the larger the amount of oxygen delivered to cells.

Keep in mind that, while healthy normal breathing is abdominal or diaphragmatic, it is very small in amount (only 500 ml of air per one breath at rest) so that healthy people usually do not feel their breath.
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The body oxygen CP (Control Pause) test is done with no solid food in the stomach (water is OK). Sit down and rest for 5-7 minutes. Completely relax all your muscles, including the breathing muscles. This relaxation produces natural spontaneous exhalation (breathing out). Pinch your nose closed at the end of this exhalation and count your BHT (breath holding time) in seconds. Keep the nose pinched until you experience the first desire to breathe.
Practice shows that this first desire appears together with an involuntary push of the diaphragm or swallowing movement in the throat. If you release the nose and start breathing at this time, you can resume your usual breathing pattern (in the same way as you were breathing prior to the test).

Do not extend breath holding too long, trying to increase the result. You should not gasp for air or open your mouth when you release your nose. The test should be easy and not cause you any stress. This stress-free breath holding time test should not interfere with your breathing, as shown here:
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Overbreathing at rest reduces their body-oxygen levels. As a result, many people with diabetes, cancer, heart disease, chronic fatigue and many other conditions have elevated blood lactate level at rest, indicating the presence of cell hypoxia and anaerobic cellular respiration. Mild exercise generates even more lactic acid due to initial oxygen deficiency. (This is the common reason why the sick people do not like exercise.) As a result, since the lactic acid level is also controlled by the respiratory system, the body starts to remove bicarbonates (CO2) from the blood by increased ventilation (metabolic acidosis). To maintain blood pH in the normal range, the breathing centre intensifies minute ventilation to remove some CO2 from the body. The breathing becomes disproportionally heavier (the main short-term effect of exercise in the sick). This is possible to observe in many sick people during exercise: heavy panting, usually through the wide open mouth.
Relevance of CO2 on an evolutionary scale 

Appearance of the first vertebrates (about 550 millions years ago) and the development of prototypes of human lungs took place when air was made up of only about 1% O2, while having much higher percentage of CO2 (Maina, 1998), likely over 7%. Normal air today has many times more O2  (about 20%) and only a fraction of the CO2 (0.03%). However, our cells now still live in the air that existed hundreds of millions years ago: “But the cells of animals and humans need about 7 % CO2 and only 2% O2 in the surrounding environment. This is the way how our cells live: cells of the heart, brain, and kidneys” (Buteyko, 1977).
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Since any stressful situation, digestion, search for food, mating, playing, and any other activity required more oxygen, hyperventilation became the fundamental reflex or instinct. Only totally peaceful stress-free rest had low metabolic rate where heavy breathing would not give any advantage for survival.

On the other hand, however heavy was breathing of these primitive creatures in the past, they would still get the main nutrient, CO2, from air. The CO2 content in tissues had to be even higher than in air and these creatures would never develop spasms of coronary vessels, bronchi, other smooth muscles, or abnormal excitability of the nerve cells, or muscular tension or any other above-mentioned negative effects. Hence, nature did provide primitive creatures with ability to function without all above-discussed physiological flaws.

We can see that air had dramatic change during evolution. It now has too much oxygen and almost no CO2 (due to advance of green life that transforms CO2 into O2 during photosynthesis). Hence, the chief parameter of our environment (we can survive for days or weeks with no water or food, but only for minutes with no air) became abnormal in its composition. It is only existence of our lungs that protected us from extinction. Nature could not anticipate this cardinal change in air, but it did provide us with the means for survival.
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How does Grounding or Earthing work?

The electrically insulated human body has a tendency to accumulate a positive electrical charge (up to many 100s or 1,000 Volts), while Earth has a slightly negative charge (or an excess of electrons). Many antioxidants, like vitamin C, vitamin E, lutein and so on, are able to deactivate free radicals (reactive oxygen species) by using mainly one mechanism: donation to free radicals their free electrons. Electrons provided by Earth produce a similar effect on free radicals as these antioxidants do.

When the human body has physical contact or is electrically connected with Earth, Earth provides an unlimited source of free electrons to quench any inflammation and normalize the work of the nervous system and muscles. There are several causes that lead to the accumulation of a large positive charge (especially due to wearing synthetic clothes) on a human body:
- insulation of the human body (due to wearing modern insulated shoes, walking on wooden and carpet floors, sleeping on elevated beds)
- triboelectricity (especially due to wearing synthetic clothes and walking on carpets)
- induced body currents due to large outer electric and magnetic fields caused by ordinary electric cables, home appliances, cell phones, laptops, iPads, iPods, and many other objects.

Depending on their presence and magnitude, these factors lead to an electron deficiency, which fuels chronic inflammation, pain, abnormalities in the transmission of electrical signals in the nervous system and muscles, and other pathological effects. Earthing, however, restores a natural flow of electrons and reduces or eliminates these and other problems.

How the Human Body Creates Electricity

https://www.youtube.com/watch?v=1-NA86aAMvY 
How Your Body Generates Electricity

https://articles.mercola.com/sites/articles/archive/2014/03/01/body-electricity-grounding.aspx 

Your cells generate electrical charges via electrolytes like sodium and potassium using a mechanism known as the "sodium-potassium gate." As Discovery Health explained:4
"When your body needs to send a message from one point to another, it opens the gate. When the membrane gate opens, sodium and potassium ions move freely into and out of the cell.
Negatively charged potassium ions leave the cell, attracted to the positivity outside the membrane, and positively charged sodium ions enter it, moving toward the negative charge. The result is a switch in the concentrations of the two types of ions -- and rapid switch in charge.
…this flip between positive and negative generates an electrical impulse. This impulse triggers the gate on the next cell to open, creating another charge, and so on. In this way, an electrical impulse moves from a nerve in your stubbed toe to the part of your brain that senses pain."
Your Body Can Absorb Free Electrons from the Earth

The Earth carries an enormous negative charge. It's always electron-rich and can serve as a powerful and abundant supply of antioxidant and free-radical-busting electrons.

Your body is finely tuned to "work" with the Earth in the sense that there's a constant flow of energy between your body and the Earth. When you put your feet on the ground, you absorb large amounts of negative electrons through the soles of your feet.

The effect is sufficient to maintain your body at the same negatively charged electrical potential as the Earth. This simple process is called "grounding" or "earthing," and its effect is one of the most potent antioxidants we know of.

Grounding has been shown to relieve pain, reduce inflammation, improve sleep, enhance wellbeing, and much, much more. When you wear rubber- or plastic-soled shoes, however, you are effectively shielding yourself from this beneficial influx of electrons from the Earth.

Why It's So Important to Stay Grounded

Grounding's potent antioxidant effect helps alleviate inflammation throughout your body, a potentially life-saving benefit since inflammation is at the root of most diseases, including heart disease.

According to Dr. Stephen Sinatra, a prominent cardiologist, inflammation thrives when your blood is thick and you have a lot of free radical stress, and a lot of positive charges in your body. Grounding effectively alleviates inflammation because it thins your blood and infuses you with negatively charged ions through the soles of your feet.

Grounding helps thin your blood by improving its zeta potential, which means it improves the energy between your red blood cells. Research has demonstrated it takes about 80 minutes for the free electrons from the earth to reach your bloodstream and transform your blood.

Hypercoagulable (thick, slow-moving) blood contributes to chronic inflammation, because when your blood does not flow well, oxygen can't get to your tissues. Grounding's effect on blood thinning is so profound that if you are taking blood thinners, you must work with your health care provider to lower your dose otherwise you may overdose on the medication. You can see my interview with Dr. Sinatra below.

Effects of breathing on exercise and endurance
Clinical experience of a large group of Soviet and Russian MDs suggests that nasal breathing during exercise is the key factor that maximizes positive short- and long-term effects of exercise on the respiratory system, and prevents any acute episodes, including coronary spasms, angina pains, infarcts, strokes, sport-induced asthma attacks, and seizures. Furthermore, nasal breathing ensures absorption of nitric oxide generated in the sinuses and inhaled into the lungs during nose breathing.
When we exercise, our heart rate, systolic blood pressure, and cardiac output (the amount of blood pumped per heart beat) all increase. Blood flow to the heart, the muscles, and the skin increase. The body's metabolism becomes more active, producing CO2 and H+ in the muscles. We breathe faster and deeper to supply the oxygen required by this increased metabolism. Eventually, with strenuous exercise, our body's metabolism exceeds the oxygen supply and begins to use alternate biochemical processes that do not require oxygen. These processes generate lactic acid, which enters the blood stream. As we develop a long-term habit of exercise, our cardiac output and lung capacity increase, even when we are at rest, so that we can exercise longer and harder than before. Over time, the amount of muscle in the body increases, and fat is burned as its energy is needed to help fuel the body's increased metabolism.
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During exercise, the muscles use up oxygen as they convert chemical energy in glucose to mechanical energy. This O2 comes from hemoglobin in the blood. CO2 and H+ are produced during the breakdown of glucose, and are removed from the muscle via the blood. The production and removal of CO2 and H+, together with the use and transport of O2, cause chemical changes in the blood. These chemical changes, unless offset by other physiological functions, cause the pH of the blood to drop. If the pH of the body gets too low (below 7.4), a condition known as acidosis results. This can be very serious, because many of the chemical reactions that occur in the body, especially those involving proteins, are pH-dependent. Ideally, the pH of the blood should be maintained at 7.4. If the pH drops below 6.8 or rises above 7.8, death may occur. Fortunately, we have buffers in the blood to protect against large changes in pH.
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The following steps outline the processes that affect the buffers in the blood during exercise.

· Hemoglobin carries O2 from the lungs to the muscles through the blood.

· The muscles need more O2 than normal, because their metabolic activity is increased during exercise. The amount of oxygen in the muscle is therefore depleted in the muscles, setting up a concentration gradient between the muscle cells and the blood in the capillaries. Oxygen diffuses from the blood to the muscles, via this concentration gradient.

· The muscles produce CO2 and H+ as a result of increased metabolism, setting up concentration gradients in the opposite direction from the O2 gradient.

· The CO2 and H+ flow from the muscles to the blood, via these concentration gradients.

· The buffering action of hemoglobin picks up the extra H+ and CO2.

· If the amounts of H+ and CO2 exceed the capacity of hemoglobin, they affect the carbonic acid equilibrium (Equation 10), as predicted by Le Châtelier's Principle or the quantitative treatment in terms of equilibrium constants. As a result, the pH of the blood is lowered, causing acidosis.

· The lungs and kidneys respond to pH changes by removing CO2, HCO3-, and H+ from the blood.

Hence, the body has developed finely-tuned chemical processes (based on buffering and acid-base equilibria) that work in combination to handle the changes that exercise produces.
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https://www.khanacademy.org/science/health-and-medicine/advanced-hematologic-system/hematologic-system-introduction/v/hemoglobin 

Hemoglobin has a several properties that one, make it really good at binding oxygen and then also really good at dumping oxygen when it needs to dump oxygen. So it exhibits something called cooperative binding. And this is just the principle that once it binds to one oxygen molecule-- let's say one oxygen molecule binds right there-- it changes the shape in such a way that the other sites are more likely to bind oxygen. So it just makes it-- one binding makes the other bindings more likely. 

Now you say, OK, that's fine. That makes it a very good oxygen acceptor, when it's traveling through the pulmonary capillaries and oxygen is diffusing from the alveoli. That makes it really good at picking up the oxygen, but how does it know when to dump the oxygen?

When you talk about allosteric anything-- it's often using the context of enzymes-- you're talking about the idea that things bind to other parts. Allo means other. So you're binding to other parts of the protein or the enzyme-- and enzymes are just proteins-- and it affects the ability of the protein or the enzyme to do what it normally does. So hemoglobin is allosterically inhibited by carbon dioxide and by protons. So carbon dioxide can bond to other parts of the hemoglobin-- I don't know the exact spots-- and so can protons. So remember, acidity just means a high concentration of protons. So if you're in an acidic environment, protons can bond.

Protons-- which are just hydrogen without electrons, right-- protons can bond to certain parts of our protein and it makes it harder for them to hold onto the oxygen. So when you're in the presence of a lot of carbon dioxide or an acidic environment, this thing is going to let go of its oxygen. And it just happens to be that that's a really good time to let go of your oxygen.

Let's go back to this guy running. There's a lot of activity in these cells right here in his quadriceps. They're releasing a lot of carbon dioxide into the capillaries. At that point, they're going from arteries into veins and they need a lot of oxygen, which is a great time for the hemoglobin to dump their oxygen. So it's really good that hemoglobin is allosterically inhibited by carbon dioxide. Carbon dioxide joins on certain parts of it. It starts letting go of its oxygen, that's exactly where in the body the oxygen is needed.

Now you're saying, wait. What about this acidic environment? How does this come into play? Well, it turns out that most of the carbon dioxide is actually disassociated. It does go into the plasma, but it actually gets turned into carbonic acid.So you take some carbon dioxide, you mix it with water, and you have it in the presence of an enzyme-- and this enzyme exists in red blood cells. It's called carbonic anhydrase. A reaction will occur-- essentially you'll end up with carbonic acid. We have H2CO3. 
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The hemoglobin molecule is made up of four polypeptide chains: two alpha chains < >of 141 amino acid residues each and two beta chains < > of 146 amino acid residues each. The alpha and beta chains have different sequences of amino acids, but fold up to form similar three-dimensional structures. The four chains are held together by noncovalent interactions. There are four binding sites for oxygen on the hemoglobin molecule, because each chain contains one heme group < >. In the alpha chain, the 87th residue is histidine F8 < >and in the beta chain the 92nd residue is histidine F8 >. A heme group is attached to each of the four histidines. The heme consists of an organic part and an iron atom < >. The iron atom in heme binds to the four nitrogens in the center of the protoporphyrin ring. The hemoglobin molecule is nearly spherical, with a diameter of 55 angstroms . The four chains are packed together to form a tetramer. The heme groups are located in crevices near the exterior of the molecule, one in each subunit. Each alpha chain is in contact with both beta chains< >. However, there are few interactions between the two alpha chains or between the two beta chains >.
O2 and CO2 movement through the body via Hemoglobin
What are the two major ways that oxygen is going to be transported in the blood? One is hemoglobin binding oxygen. And we call that HbO2. And this molecule, or this enzyme, then, is not really called hemoglobin anymore. Technically, it's called oxyhemoglobin. That's the name for it. And another way that you can actually transport oxygen around is, that some of this oxygen-- I actually underlined it there-- is dissolved, O2 is dissolved in plasma. So some of the oxygen actually just gets dissolved right into the plasma. And that's how it gets moved around. Now, the majority, the vast majority of it is actually going to be moved through binding to hemoglobin. So just a little bit is dissolved in the plasma. The majority is bound to hemoglobin. So this red blood cell goes off to do its delivery. Let's say, it's delivering some oxygen out here. And there is a tissue cell. And, of course, it doesn't know where it's going to go that day. But it's going to go wherever its blood flow takes it. So let's say, it takes a pass over to this thigh cell in your, let's say, upper thigh. So this thigh cell has been making CO2. And remember, sometimes we think of CO2 as being made only when the muscle has been working. But you could be napping. You could be doing whatever. And this CO2 is still being made because cellular respiration is always happening. So this red blood cell has moved into the capillary right by this thigh cell. So you've got a situation like this where now some of the CO2 is going to diffuse into the red blood cell like that. And what happens once it gets down there?

Let's actually follow what happens once CO2 starts getting into the red blood cell. Now, this first CO2 molecule, it's going to meet up with a little water. Remember, there's a lot of water in the red blood cell. In fact, there's water all over the blood. In fact, it's made of mostly water. And so it's not too hard to imagine that a water molecule might bump into this CO2. And there's an enzyme called carbonic anhydrase. And what it does is, it combines the water and the CO2 into what we call H2CO3, or carbonic acid. Now, if it's an acid, try to keep in mind what acids do. Acids are going to kick off a proton. So this becomes HCO3 minus. And it kicks off a proton. And notice that now you've got bicarb and proton on this side. And this bicarb is actually going to just make its way outside. So the bicarb goes outside the cell. And the proton, what it does is, it meets up with one of these oxyhemoglobins. It kind of finds an oxyhemoglobin. Remember, there are millions of them around. And it literally binds to hemoglobin. And it boots off the oxygen. So it binds to hemoglobin and oxygen falls away. So this is interesting because now this is a second reason for why oxygen gets delivered to the tissues. And that is that, protons compete with oxygen for-- what are they competing for-- for binding with hemoglobin. So they're competing for hemoglobin. Now I said there is another thing that happens to the carbon dioxide. So what's the other thing? Turns out that carbon dioxide actually sometimes independently seeks out oxyhemoglobin. Remember, again, there are millions of them. So it'll find one. And it'll do the same thing. It'll say, well, hey, hemoglobin, why don't you just come bind with me and get rid of that oxygen? So it also competes with oxygen. So you've got some competition from protons, some competition from carbon dioxide. And when carbon dioxide actually binds, interesting thing is that it makes a proton. So guess what happens? That proton can go and compete again by itself. It can compete with oxyhemoglobin and try to kick off another one, kick off another oxygen. So this system is really interesting because now you've got a few reasons why you have oxygen delivery. You've got protons competing. You've got now CO2 competing with oxygen. So you've got a couple of sources of competition. And you've got, of course, just simply the fact that there's just not too much oxygen around. So these are reasons for oxygen delivery. So at this point, you've got oxygen that's delivered to the cells. And these hemoglobin molecules, they're still our cell, of course, inside of a red blood cell. And these hemoglobin molecules have now been bound by different things. So they're no longer bound by oxygen. 

http://drsircus.com/general/breathing-live-longer/ 
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From Lungs to Thigh Cell
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From Thigh Cell to Lungs
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https://www.khanacademy.org/science/health-and-medicine/advanced-hematologic-system/hematologic-system-introduction/v/hemoglobin-moves-o2-and-co2 
Acid/Base Buffer system is maintained by:

Acid (too much CO2 and H+ in the blood/RBC released from cells/tissues or some foods)
CO2 + H2O (CO2 released as part of cellular respiration mixes with water in the RBC)

->CO2 + H2O = H2C03 (Carbonic Acid) (This is called an acid because of its potential to lose H+)

-> H2C03 -> H+ + HCO3- (Carbonic Acid gets broken into Hydrogen proton + Bicarbonate)

-> H+ latches onto HB (Hemoglobin), thereby releasing O2 into cells

-> HCO3- is released into the cell

-> Now the blood is acidic due to all the H+ running around
Base (Too little CO2 and H+ in the blood/RBC due to overbreating/hyperventalating)
-> 02 + H+HB (H+ bonded with Hemoglobin) = H+ HB02 (H+ + Oxyhemoglobin)

-> H+ + HCO3- (H+ bonds with the bicarbonate, which enters the RBC) = H2CO3

-> H2C03 -> H20 + CO2

-> Now the blood is alkaline as the free H+ are soaked up by Bicarbonate to become Carbonic Acid

So hyperventilating will make your blood alkaline because you are breathing out too much CO2, so less chance of it yielding H+ so blood stays neutral or back to neutral!!
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hemoglobin during exercise

the muscles prooduce CO2 and H+ as a result of increased metabolis, setting up
concentration gradients in the opposite direction from the O2 gradient

-the CO2 and H+ flow from the muscles to the blood, via these concentration
gradients

hemoglobin picks up the extra H+ nad CO2

-if the amounts of H+ and CO2 excees the capacity of hemoglobin, they affect the
carbonic acid equilibrium

-as aresult, the ph of the blood is lowered --

> acidosis

-the lungs and kidneys respond to ph changes by removing CO2, HCO3-, and H+
from the blood
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metabolic acidosis

excretion by kidneys

lungs

rrespiratory acidosis

carbonic acid -bicarbonate buffer

=when protons are added to the soln from an external source, some of the base
component of the buffer is converted to the weak acid component

=when hnydroxide ions are added to the soln, or protons are removed, protons
are dissociated from some of the weak-acid molecules of the buffer, converting
them to the base of the buffer

acidosis that results from failure of the kidneys to perform their excretory function

slow process
may take too long to prevent acute acidosis resulting from a sudden decrease in
ph

provide a faster way to help control the ph of he blood

the increased breathing response to exercise helps to counteract the ph lowering
effecrts of exercise by removing carbon dioxide, a component of the principal ph
buffer of the blood

acidosis that results from failure of the lungs to elimante carbon dioxide as fast as
itis produced

H+(aq) + HCO3-(aq) <--> H2CO3 (aq)




https://quizlet.com/27217476/chemistry-of-exercise-flash-cards/ 

Production of Carbon dioxide
End product of carbohydrate, fat, and protein metabolism

CO2 + H2O <-> H+ + HCO3–
So ideally to counteract the lactic acid build up, increased acidity in the blood due to CO2 and H+ buildup; controlled hyperventilating, as in trying to get rid of CO2 every now and then between sets or whenever possible will reduce the lactic acid buildup by getting rid of excess CO2/H+ thereby keeping the blood PH in check and also maintaining the Vasodilatory affects of CO2 so blood can flow freely and thereby feeding O2 to the much needed cells/muscles.

Practicing breathing techniques to retain CO2, O2 depletion/retention to force body to get better tuned to work on less oxygen and the vasodilatory affects of CO2 due to retention of CO2 and NO production by breathing through nose (holding breath) etc to further this vasodilatory effect will help bathe the muscle cells with O2 and much needed nutrients when it needs the most so they can grow and recover better!!

 A vasodilator can be:
1) a chemical substance such as from food (CO2 from carbohydrates, fats, and NO derived from arginine)
2) or various stimuli, such as reactive hyperemia (in skin and muscles), exercise hyperemia (muscle), whole body heating (skin) and mental stress (muscle).
Normal unconscious breathing pattern (relatively sharp, but small and short inhalations with long and slow exhalations) are crucial for the utilization of nasal NO. Most NO in normal human breath derives locally from the nose where it can reach high levels during breath-holding!
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Pre-exercise alkalosis attenuates blood acid-base perturbations from supramaximal exercise to exhaustion, regardless of whether the recovery mode is active or passive. These findings suggest that individuals may benefit from introducing a pre-exercise alkalotic condition while including passive recovery during high-intensity training protocols.

http://www.functionalps.com/blog/2012/04/03/protective-carbon-dioxide-exercise-and-performance/ 
Considering  Lactic acid is a byproduct of anaerobic respiration, which is energy creation without oxygen as is the case when you are working out; having better O2 retention and utilization of it by getting it into cells more effectively. CO2 is key for this to happen as 
1. It acts as a vasodilator so blood can flow freely and therefore O2 and 
2. Release O2 from hemoglobin so it can get into the cells as and when it is needed

How to increase VO2 max for better endurance
Since CO2 is the main factor in breathing control and it also participates in the regulation of dozens of chemical reactions, including synthesis of proteins, lipids, hormones, and immune cells. Humans cannot change their unconscious breathing pattern at once. The changes are gradual and usually take, even for healthy people, at least weeks or months. 

Obviously, VO2max values are sensitive to the unconscious breathing pattern and body oxygenation at rest. By breathing slightly less (with air hunger) and improving body O2 reserves at rest, we can enhance endurance and increase VO2max within 10-15 minutes just before exercising. This will change breathing during exercise too. It will become easier or lighter (as in super-fit athletes). Hence, better sport performance and fitness. 
The short-term effects of exercise in healthy people

Textbooks on exercise physiology suggest that, in fit and healthy people, arterial CO2 levels rise slightly with light, moderate, medium and sub-maximum exercise intensity levels regardless of the route of breathing during exercise (mouth or nasal or combined). Since CO2 is the powerful vasodilation agent, expanded arteries and arterioles improve blood and O2 delivery to all vital organs of the human body, including the heart and brain. Vasodilation ensures aerobic respiration in body cells making it possible for healthy people to enjoy all the benefits of aerobic exercise without any major problems related to tissue hypoxia causing excessive blood lactate, muscle spasms, injuries, low recovery rates, overexcitement, stress, poor sleep later, etc. Hence, healthy people experience immediate positive effects of exercise on the respiratory system and blood gases. 
What happens after exercise (long-term effects of exercise on the respiratory system)? 
Since breathing is controlled by CO2, the usual exercise effects for fit and healthy people are simple: breathing after exercise becomes lighter and slower due to an adaptation of the respiratory system and the breathing centre to higher CO2 levels. As a result, the body-oxygen content increases for many hours after the exercise. This especially relates to the next-morning body oxygenation, and this is the main criterion of exercise efficiency, if someone decides to measure the exact long-term effects of exercise on the respiratory system. 

However, when very healthy and healthy people do exercise with strictly nasal breathing, their blood gases during exercise are different in comparison with mouth breathing. Arterial CO2 gets even higher, and arterial oxygen saturation becomes slightly less in a dose-dependent manner. Nasal breathing (in and out) slightly worsens the immediate performance and results, but is incomparably better in the long run. Why? Intermittent hypoxic hypercapnic training, as in case of nose breathing (in and out), is an excellent way to improve VO2 max, body-oxygen content and achieve adaptation of the breathing centre to higher CO2. 

https://www.normalbreathing.com/c-effects-of-exercise-on-the-respiratory-system.php 
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Effects of CO2 and breathing in general on body:

1. CO2 More/Less : Vasodilatation/Constriction

2. CO2 More/Less : Decreased/Increased Heart Rate

3. CO2 More/Less : Decreased/Increased Blood Pressure
4. CO2 More/Less : High (Alkaline)/Low (Acidic) pH

5. CO2 More/Less : More O2/Less O2 (O2 cannot unbind from hemoglobin without CO2)

6. CO2 More/Less : Less/More Lactic Acid Build up (less O2 availability so anaerobic respiration)

7. CO2 More/Less : Asynchronous firing of neurons (more research)

8. CO2: 

    CO2 is a powerful natural sedative and tranquilizer
9. Chest breathing: Less O2/CO2 availability to cells (Lower lungs not activated enough)

10. Diaphragmatic breathing: Avoids lymphatic stagnation

11. Nose/Diaphragmatic breathing: More NO

12. CO2 & Cellular O2: Are best natural antioxidants 

The role of carbon dioxide in free radical reactions of the organism

CO2 and Cellular O2 are Best Natural Antioxidants
Normal arterial levels of CO2 have antioxidant properties. Indeed, a group of Russian microbiologists discovered that "CO2 at a tension close to that observed in the blood (37.0 mm Hg) and high tensions (60 or 146 mm Hg) is a potent inhibitor of generation of the active oxygen forms (free radicals) by the cells and mitochondria of the human and tissues" (Kogan et al, 1997). They suggested several independent mechanisms involving inhibition of the NADPH-oxidase activity (Kogan et al, 1997; Kogan et al, 1996), better coordination of oxidation and phosphorylation and increased the phosphorylation velocity in liver mitochondria (Boljevic et al, 1996).

Czech scientists from the Department of Medical Chemistry and Biochemistry of the Faculty of Medicine (Charles University, Center for Experimental Cardiovascular Research, Prague) published an article in the Physiological Research Journal with the title "The role of carbon dioxide in free radical reactions of the organism" (Vesel & Wilhelm, 2002). They discovered several mechanisms to explain the protective antioxidant role of CO2 against free radical damage (see the abstract and the link to the study below). This is sensible since hypocapnia or over breathing reduces oxygen levels in body cells.

“Carbon dioxide interacts both with reactive nitrogen species and reactive oxygen species. In the presence of superoxide, NO reacts to form peroxynitrite that reacts with CO2 to give nitrosoperoxycarbonate. This compound rearranges to nitrocarbonate which is prone to further reactions. In an aqueous environment, the most probable reaction is hydrolysis producing carbonate and nitrate. Thus the net effect of CO2 is scavenging of peroxynitrite and prevention of nitration and oxidative damage. However, in a nonpolar environment of membranes, nitrocarbonate undergoes other reactions leading to nitration of proteins and oxidative damage. When NO reacts with oxygen in the absence of superoxide, a nitrating species N2O3 is formed. CO2 interacts with N2O3 to produce a nitrosyl compound that, under physiological pH, is hydrolyzed to nitrous and carbonic acid. In this way, CO2 also prevents nitration reactions. CO2 protects superoxide dismutase against oxidative damage induced by hydrogen peroxide. However, in this reaction carbonate radicals are formed which can propagate the oxidative damage. It was found that hypercapnia in vivo protects against the damaging effects of ischemia or hypoxia. Several mechanisms have been suggested to explain the protective role of CO2 in vivo. The most significant appears to be stabilization of the iron-transferrin complex which prevents the involvement of iron ions in the initiation of free radical reactions.”

https://www.ncbi.nlm.nih.gov/pubmed/12449430 

Causes of heavy breathing at night
- Mouth breathing during sleep
- Overeating or too late meals
- Poor quality of air and allergies
- Upper-chest breathing
- Sleeping on one's back
- Lack of physical exercise
- Lack of grounding to Earth
- Lack of essential nutrients and low blood cortisol levels

https://www.normalbreathing.com/index-MorningHV.php 
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1. Mitochondrial health is needed for the respiratory production of energy and carbon dioxide, and steroid hormone synthesis.
2. T3 is needed for the respiratory production of energy and carbon dioxide, steroid hormone synthesis, and bile salt production.
3. Dietary polyunsaturates (PUFA) and their toxic breakdown products damage the mitochondria, negatively affect thyroid hormone at multiple points, and interfere with glucose oxidation and with the function of important respiratory enzymes. Saturated fats, or other fats the body forms naturally from sugar, do not have these effects and are protective.
4. Energy and steroid hormone producing systems fail in the presence of excess food-derived polyunsaturates.
5. The chart in this blog links important concepts: mitochondrial health, thyroid hormone, energy, carbon dioxide, and formation of pregnenolone & other protective steroid hormones. These concepts are central factors in heath v. disease.

http://www.functionalps.com/blog/2012/11/24/protect-the-mitochondria/ 

